Addendum 1

to the Draft Assessment Report
of 08 November 2002

(relating to Volume 1 + 3)

Boscalid

30 January 2006

Rapporteur Member State: Germany

20479/ECCO/BVL/06







.-

Addendum 1 to the draft assessment report of Boscalid — Contents 30 January 2006
Contents
TO VOIUME Lottt 1
2.3 Impact on human and animal health.............c.ccccoooiiiiiiiiiiii e, 1
2.3.1 Effects having relevance to human and animal health arising from exposure to

the active substance or to impurities contained in the active substance or to

their transformation ProduCts..........ocueerieeiierie e 1
2.3.1.6  ReProdUCtiVE tOXICILY...ccuiiiuiieitieiieeiiieeieetieeieertteeteesteeeseesereebeessseesseessseeseesssaeseans 1
2.3.1.8  Further toxicological STUAIES.........cccueiiiiiiiieiiieiie et 2
233 ALOEL ..ottt et sttt et ettt nas 2
2.3.4 Acute Reference Dose (ARTD) .....oooiiiiiiiiiiiiecee e 3
24 RESIAUES ...ttt et ettt sttt et 3
24.1 Definition of residues relevant to MRLSPIants ............ccccovvieiiiniiininiiiieeeee 3
2.4.2 Residues relevant for consumer Safety ..........ccoccveerieeiiienieiiiienieeieeeee e 4
2.8.3.3  Appendix II1.3: Chapter 3 (impact on human and animal health)............c...c..c......... 5
3.1 Background to the proposed deCiSION..........cceevviirieeiiieriieeieerie et 7
3.2 Proposed decision concerning inclusion in Annex L..........ccoceeiiiieiiiieniieeniieeieeens 7
TO VOIUME ittt b e n et r e e ane s 8

B.1.2 Identity of the plant protection product (Annex ITA 3.1; Annex IIIA 1)
(Dossier Documents J, K-II, L-II, K-III and L-III) (to be included for each

preparation for which an Annex III dossier was submitted)...........cccccveeveveererreennnenn. 8
B.1.2.1 Current, former and proposed trade names and develpment code numbers

(ANNEX ITTA 1.3) oottt ettt ettt ettt saeeteenee e 8
B.1.2.2  Applicant (ANNeX IITA T.1) .ooooiiiiiiiiieieeeee e 8
B.3.5 Further information on the plant protection product (Annex II1IA 4) .......cccc....... 10
B.3.5.1 Packaging (type, materials, size, etc.), compatibility of the preparation with

proposed packaging materials (Annex IIIa 4.1) ......cccvveviiieniieeciieece e 10
B.3.5.1.1 Description of packaging (Annex IIA 4.1.1)...ccccooiiiiininiiniiieeeeeeeeee 10
B.3.5.1.2 Suitability of packaging (Annex IITA 4.1.2).....c.ccoooiiieiiieeiieeieeeee et 10
B.3.5.1.3 Resistance of Packaging material to its contents (Annex IIIA 4.1.3)....c.cccoceeennene 11
B.3.6 References relied 0N ......c.oooiiiiiiiiiiee e 11
B.6 Toxicological and Metabolism STUIES...........cccveieiieiiiie i 12
B.6.3 Short-term toxicity (ANNEX ITA 5.3) .ccciiiiiiieie e 12
B.6.3.2  Dermal StUAIES ...c..eoviiiieiiiiiiiiieieeeciete ettt 12
B.6.3.2.1 Rat, 28 DAYS...cuiiiiiiieiieieeiiee ettt ettt ettt et et 12
B.6.8 Further toxicological studies (Annex IIA 5.8)......ccccieviiriiiiiiniieieeeeeeee e, 12
B.6.8.2  Supplementary studies with the active substance.............ccceeeeveerciveenciieeniee e, 12
B. 6.10. 1 SUIMNMATY ...eiiuiiiiiiiieeiiee ettt et et e ettt e et e st e e sabt e e s bt e e sabeeesabeesnnneesnneeens 14
B. 6.15  References relied O ...........ooiiiiiiiiiiiiieee e 14
B.7 RESIAUE TALA ........cviiiiiiitiiciisc et 15
B.7.3 Definition of the residue (Annex I1A 6.7; Annex IIIA 8.6)......cccceevvveevvieiivcieeennene 15
B.7.6 Residues resulting from supervised trials (Annex IIA 6.3; Annex IIIA 8.2) .......... 15
B.7.8 Livestock feeding studies (Annex IIA 6.4; Annex IITA 8.3)..cccceevviieeiieiiiiieeienn, 23
B.8 Environmental fate and DENaVIOUT ... 27

B.8.1 Route and rate of degradation in soil (Annex IIA 7.1.1; Annex IIIA 9.1.1) ........... 27



-1 -

Addendum 1 to the draft assessment report of Boscalid — Contents 30 January 2006
B.8.1.3  Soil accumulation StUAY ........cccueerieiiieriieiiieie et eeas 27
B.8.2 Adsorption, desorption and mobility in soil (Annex IIA 7.1.2, 7.1.3; Annex

TITA 9.1.2) ettt ettt sttt et 38
B.8.2.1  Adsorption and deSOTPHION. ........eeuieiiieriieiieeiieriie ettt ettt s 38
B.8.3 Predicted environmental concentrations in soil (PECs) (Annex IIIA 9.1.3) ........... 38
B.8.6 Predicted environmental concentrations in surface water and in ground water

(PECsw, PECGw) (Annex IIIA 921, 923) ............................................................ 42
B.8.6.2  PEC in SUITACe WAL ....cueiiiiiieeiiieeiie ettt et ve e e eaveeeaaeeeas 42
B.8.6.3  PEC N SEAIMENT ...ccutiiiiiiiiiieiieiieieeie ittt sttt saeens 43
B.8.6.4  PEC In GroUNAWALET ......cc.eovuiiiiiiiiieiieiienieeie sttt 49
B.8.10  References relied M .........cceeiieiieiiieiiiieieee et 52
B.9  ECOTOXICOIOQY ... euiiiiitiieitiiiistieee ettt bbb 53
B.9.1 Effects on birds (Annex IIA 8.1; Annex IITA 10.1) ocoooieiieiiiniiiieeeeeeeee 53
B.9.1.3  Summary of effects on birds...........cocerieniiiiiiini e 53
B.9.1.6  RiISK @SSESSIMENL ....euiiiieiiiiiiiiiieieeie ettt ettt ettt ettt et st e b etesaeens 53
B.9.1.6.1 Risk assessment for the active substance............cocceeviiiiiiiiiniiiiiiecceee, 53
B.9.1.6.2 Refined risk asseSSIMENt.......cc.coiuiiiiriiiiirieniieieeieeee ettt 56
B.9.1.6.3 Bioaccumulation and food chain behaviour ............cccccoooiiiiiiiniiiiee, 61
B.9.2 Effects on aquatic organisms (Annex IIA 8.2; Annex IIIA 10.2) .....cocevviieniencnne 62
B.9.2.1  TOXICIEY At ..cccuviiiieiieeciiie ettt ettt e et e e et e e et e e eaaeeesbaeessseeessseeenseeennns 62
B.9.2.1.1 Sediment-dwelling OrganiSms ............cccceecueeriieriieniieeiierieeie e sre e seee v e 62
B.9.2.2  Summary of aquatic tOXICIty data...........ccccvieeiiiieriiiieeiiee et 65
B.9.2.3  RISK @SSESSIMENL . ..eviiiiiniiiiiiiiieieeieett ettt ettt sttt 65
B.9.3 Effects on other terrestrial vertebrates (Annex ITIA 10.3).....cccovevviiiniieiniiienieeens 66
B.9.3.1 Summary of terrestrial vertebrate toXiCity data ...........ccocerverieneriiniieneieniereeene 66
B.9.3.2  RISK @SSESSIMENT ....eeutiiiiiiiiiiiiie ettt sttt ettt et st eaeeas 67
B.9.3.2.1 Risk assessment for the active SubStance.............cceceeriieriieniienieniierie e 67
B.9.6 Effects on earthworms (Annex ITA 8.4; Annex IIIA 10.6.1).....cccccvieviiieenciieenieens 67
B.9.6.1  RISK @SSESSIMENL ....euiiiiintiiiiiiiieieeie ettt sttt 67
B.9.11  References relied O ........cc.ooiiiiiiiiiiiieeeee e 68



-1-
Addendum 1 to the draft assessment report of Boscalid — Contents 30 January 2006

To Volume 1:

2.3 Impact on human and animal health

2.3.1 Effects having relevance to human and animal health arising from exposure to
the active substance or to impurities contained in the active substance or to their
transformation products

2.3.1.6 Reproductive toxicity

The reproductive toxicity of boscalid was investigated in a two-generation reproduction study
in rats as well as in developmental toxicity studies in rats and rabbits. Since actual food
consumption data were available these have been used throughout to calculate the exposure
levels for the two-generation study. The dose information in mg/kg bw/d which was given
based on a conversion factor of 15 in Volume 1 of the DAR has been replaced by the values
based on actual consumption in this Addendum.

Boscalid had no adverse effects on reproductive performance or fertility of the FO or F1
parental animals of all substance-treated groups up to a dose of 10000 ppm (1165 mg/kg
bw/d). Signs of general toxicity/systemic effects occurred in both parental generations at 1000
and 10000 ppm. The effects at 10000 ppm were characterised by decreased food consumption
and reduced body weights during parts of the administration period. Pathology showed
statistically significantly increased liver weights, centrilobular hypertrophy of liver cells and
centrilobular liver cell degeneration in single or all male and/or female animals. Systemic
effects at 1000 ppm were confined to an increased incidence of centrilobular hepatocellular
hypertrophy, which occurred in few FO and F1 parental animals. No substance-related effects
were noted at 100 ppm. Substance-induced signs of developmental toxicity were observed in
progeny of the FO and F1 parents at 1000 and 10000 ppm. At 10000 ppm a slightly increased
pup mortality of the F2 litters was noted between days 0 and 4 post partum only. Pup body
weight development was impaired in both F1 and F2 litters. At 1000 ppm, slightly decreased
body weight gains were recorded for the male F2 pups only. 100 ppm did not induce any
indication of developmental toxicity. The NOAEL for parental toxicity of the test substance
was established at 100 ppm (11 mg/kg bw/d) for the FO and F1 parental males and females.
The NOAEL for developmental toxicity was 1000 ppm (113 mg/kg bw/d) for the male and
female F1 and female F2 progeny and 100 ppm (11 mg/kg bw/d) for the male F2 progeny.

In the developmental toxicity study in rats, incomplete ossification of the thoracic centrum
was observed at the highest dose tested (1000 mg/kg bw/d) in the absence of overt maternal
toxicity. At this limit dose level there were also no signs of maternal toxicity. However,
results from the 90-day oral feed study in rats indicate that liver toxicity would have been
detected in dams at 1000 mg/kg bw/d. The NOAEL for developmental toxicity in rats was
established at 300 mg/kg bw/d.

In the rabbit developmental toxicity study, incomplete ossification of the thoracic centrum
was also observed at significantly increased incidences at the highest dose level (1000 mg/kg
bw/d). At this dose level there was overt maternal toxicity (clinical signs of toxicity, reduced
body weight and body weight gain). At 300 mg/kg bw/d clinical signs (abortion and
discoloured/reduced faeces) were observed in a single animal only. Thus, the NOAELs for
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maternal and for developmental toxicity were 100 mg/kg bw/d and 300 mg/kg bw/d,

respectively.

Results of all reproduction toxicity studies are summarised in Table 2.3-3.

Table 2.3-3: Summary of reproductive toxicity studies with boscalid
Study
dose levels Target NOAEL LOAEL Effects
X mg/kg bw/d mg/kg bw/d
purity
> 1000 ppm:
T hepatocell. hypertrophy
Parental tox 1 13 10000 ppm:
. 1 1 ppm:
(100 ppm) (1000 ppm) 4 bw gain & feed intake
Rat 2-generation study geh;/i:;f;ihepatocyte
0-100-1000-10000 ppm 165 £
purity: 94.4 % Fertility (10000 ppm) - No effects observed
2 1000 ppm:
1 13 d bw gain
Offspring tox. (100 ppm) (1000 ppm) 10000 ppm: '
T Male F2 pup mortality
during days 04 p.p.
Rat teratogenicity Maternal tox. 1000 - No effects observed
0-100-300-1000 mg/kg 1000 me/ke bw/d:
b::;ﬁl 9449 givelopmental 300 1000 T Incomplete ossification of
purtty- 7. ' the thoracic centrum
300 mg/kg bw/d:
1 doe with abortion and
reduced / discoloured
. . faeces
Rabbit teratogenicity Maternal tox. 100 300 1000 mg/kg bw/d:
0-100-300-1000 mg/kg 4 does with abortion
bwd -~ I feed intake, bw & bw
purity: 94.4 % gain
Developmental 1000 mg/kg bwid:
tox P 300 1000 T Incomplete ossification of
) the thoracic centrum

2.3.1.8 Further toxicological studies

Concerns regarding a possible immunotoxic effect of boscalid based on reduced spleen
weights of parents and offspring in the 2-generation study in rats have been addressed by the
applicant with an additional immunotoxicity study. Boscalid did not have an effect on cellular
or humoral immune functions in male rats as evidenced by analysis of subsets of thymic and
splenic lymphocytes and of sheep red blood cell-specific IgM antibody formation.

2.3.3 AOEL

The calculation of a systemic AOEL using the NO(A)EL from the 1-year toxicity study in the
dog corrected with the oral bioavailability in the rat has been criticized as not being a
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scientifically sound procedure and it has been suggested that the NO(A)EL from the 90-day
rat study is used instead.

The studies in the dog were chosen to derive the point of departure on the scientific grounds
that they supported a much more precise estimate of the NOAEL and LOAEL than any of the
rat studies. ADME data from rats indicated that gastrointestinal absorption can be saturated in
mammals. In rats this appeared to be the case at a dose of 50 mg/kg bw where oral
bioavailability was only about 45 % and became even more prominent at a dose of 500 mg/kg
bw where gastrointestinal absorption decreased to about 12 % of administered dose. No
information about the shape of the bioavailability curve was available in the dose range below
50 mg/kg bw so that there is no scientific basis to assume that a gastrointestinal absorption
value of 44 % is more valid for rats at a dose of 34 mg/kg bw/d than it is for dogs at a dose of
22 mg/kg bw/d. Because of these uncertainties, the lack of ADME data in dogs, and in order
to achieve adequate protection for operators the RMS considered it prudent to assume that
gastrointestinal absorption at the NOAEL could have been saturated to some extent in dogs as
well as in rats.

2.3.4 Acute Reference Dose (ARfD)

The question has been raised whether an ARfD should be set for boscalid on the basis that a
reduction in the ossification of vertebral structures (thoracic centra and to a lesser extent
sacral arches) was noted at a dose of 1000 mg/kg bw/d in rat and rabbit developmental
toxicity studies. This finding is considered to be of minor toxicological relevance as such
variations, although often indicative of generalised embryofoetal toxicity, represent only a
difference of a few hours in relative development of foetuses at the time of sacrifice.
Moreover, in the absence of malformations of the underlying cartilaginous structures, no true
adversity would be associated with this type of change. Retardations of skeletal ossification
could fulfill the criteria for the derivation of an ARfD when they are elicited by a single dose
of a toxicant. In the case of boscalid there are insufficient data to decide whether the
developmental retardation was induced on a single occasion during the embryofoetal period
or whether it was a consequence of repeated exposure of the dam and the conceptus. The
sensitive period for skeletal ossification changes is much broader than for malformations for
which a limited time window of sensitivity can be assumed. In humans this process continues
for several months and is thus less likely to be notably affected by a single dose above the
ADI than it would be the case in the common animal models.

Based on the low acute toxicity of boscalid and the lack of concern regarding developmental
toxicity in humans allocation of an ARfD is not considered necessary.

Acute dietary risk assessment
Since there is from the toxicological point of view no need to set an ARfD there is no need to

conduct an acute dietary risk assessment.
An acute dietary risk for consumers is highly unlikely.

2.4 Residues

2.4.1 Definition of residues relevant to MRLsPlants

Plants

The metabolism of boscalid was investigated in grapes, lettuce and beans. Unchanged parent
compound formed the major part of the residue in these studies. The cleavage products
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MS510F62 (chlorophenylaminobenzene) and M510F47 (chloronicotinic acid) and in addition
hydroxy-parent and sugar conjugates were identified in beans. All metabolites were of minor
importance. Therefore parent only is included in the residue definition.

Residue definition plant: Boscalid
Animals

Metabolism studies performed on goats and hens show that residues in products of animal
origin derive from the parent compound as well as from the hydroxylated metabolite
MS510F01 including its conjugates. Further metabolites result from a substitution of the
chlorine of the 2-chloropyridine moiety by the thiol group of glutathione to create metabolites
as the cysteine conjugate. Boscalid derived residues were also bound in liver based on this
substitution (most likely SH-groups from cysteine containing protein). The amide bond of
boscalid was very stable under metabolic conditions in goats and hens.

The results of the goat and hen metabolism studies selects the following compounds that are
listed differentiated in residues for monitoring purposes and residues for risk assessment:

Residue definition for monitoring: Boscalid, M510F01 (including its conjugates)
calculated as boscalid

Residue definition for risk assessment:  Nicobifen, M510F01 (including its conjugates)
conjugates) calculated as boscalid

M510F53 (for bound residues in liver and minor
metabolites in milk)

2.4.2 Residues relevant for consumer safety

Chronic dietary intake levels were estimated using the proposed MRL values derived from
supervised residue trials in the EU-monograph as well as from German national registration
process and from the livestock feeding studies in cows and hens. The results obtained on the
basis of the German (VELS) and WHO European regional diet were compared with the ADI
value of 0.04 mg/kg. A chronic dietary consumer risk is unlikely.

TMDI (WHO European diet 1998): 0.022 mg/kg bw/day — 54 % of the ADI
TMDI (German diet, child 16.15 kg): 0.025 mg/kg bw/day — 63 % of the ADI

Since it is not necessary to set an ARfD an acute risk for consumers can be excluded.
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2.8.3.3

Appendix 111.3: Chapter 3 (impact on human and animal health)

Absorption, distribution, excretion and metabolism in mammals (Annex IIA, 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)

Acute toxicity (Annex IIA, point 5.2)

Rat LDy, oral

Rat LDs, dermal
Rat LCs, inhalation
Skin irritation

Eye irritation

Skin sensitization (test method used and result)

Short term toxicity (Annex ITA, point 5.3)

Target / critical effect

Lowest relevant oral NOAEL / NOEL
Lowest relevant dermal NOAEL / NOEL
Lowest relevant inhalation NOAEL / NOEL

Genotoxicity (Annex 1A, point 5.4)

Approx. 44 % (based on bile excretion within 48 h and
urinary exretion within 6 h, low dose)

Widely distributed. Highest residues in liver and adipose
tissue (8-h, low dose)
In high-dose females, highest residues were observed in

thyroid and kidney

No evidence

Complete excretion of low dose within 48 h (approx.

20 % via urine and 80 % via faeces)

Extensive (< 1 % of absorbed dose excreted as parent via
urine or bile), 38 metabolites identified in rat matrices.
Major pathway was hydroxylation at the diphenyl moiety
and subsequent O-glucuronidation

Parent and metabolites

> 5000 mg/kg bw

> 2000 mg/kg bw

> 6.7 mg/l air (nose-only dust exposure)

Non-irritant

Non-irritant

Not a skin sensitiser (M&K test)

Liver, thyroid

Dog 1-yr: 800 ppm (22 mg/kg bw/d)

Rat 28-day: 1000 mg/kg bw/d

No studies submitted, not required.

| No genotoxic potential

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

Target / critical effect
Lowest relevant NOAEL / NOEL

Carcinogenicity

Liver, thyroid

Rat 2-yr: 100 ppm (4.4 mg/kg bw/d)

Slight increase of thyroid follicular cell adenomas; not

relevant to man. No classification and labelling

necessary.
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Reproductive toxicity (Annex IIA, point 5.6)

Reproduction target / critical effect

Lowest relevant reproductive NOAEL / NOEL

Developmental target / critical effect

Lowest relevant developmental NOAEL / NOEL

Slightly reduced viability and decreased pup wt during

lactation in the presence of parental adverse effects

100 ppm ( 11 mg/kg bw/d)

Delayed ossification in rabbits and rats in the presence of

maternal toxicity at the limit dose

Rat & rabbit: 300 mg/kg bw/d

Neurotoxicity / Delayed neurotoxicity (Annex IIA, point 5.7)

No evidence from oral acute and 90-d neurotoxicity

studies. No evidence from developmental neurotoxicity

study

Other toxicological studies (Annex I1A, point 5.8)

Toxic effects of metabolites

Mechanistic studies

Immunotoxicity

Medical data (Annex IIA, point 5.9)

Summary (Annex IIA, point 5.10)
Value

Para-chlorobenzoic acid (degradation product in aquatic
environment): literature survey data indicates that para-
chlorobenzoic acid exhibits higher acute oral toxicity
than boscalid. No concern from limited in-vitro

genotoxicity data

Boscalid is an inducer of cytochrome P450; T3 and T4
levels are decreased and TSH is increased. The increased
metabolism of T4 via hepatic enzyme conjugation

appeared to be responsible for the increased TSH.

No toxic potential on cellular and humoral immune

functions

| No data (new compound)

Study Safety factor

ADI 0.04 mg/kg bw

Rat 2-yr oral feed 100

AOEL systemic 0.1 mg/kg bw/d

Dog 1-yr oral feed; corrected for 44 % 100 x [44 %]

oral absorption

ARITD (acute reference dose) Not allocated

Not necessary, based on low acute toxicity and lack of

developmental toxicity concerns

Dermal absorption (Annex IIIA, point 7.3)

Rat in vivo: 7 %;

rat/human in-vitro dermal penetration ratio: 1

=>7 % human dermal absorption proposed for use in
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exposure calculations

Acceptable exposure scenarios (including method of calculation)

Operator Intended uses acceptable (operator exposure < systemic
AOEL; German model: without PPE and UK-POEM:
with PPE)

Workers Intended uses acceptable

Bystanders Intended uses acceptable

3.1 Background to the proposed decision

Residue data

The metabolism of boscalid in plants was investigated in grapes, lettuce and beans. The
metabolic pattern is similar in all three crop groups. Therefore the metabolism in plants is
considered to be proofed.

The residue definition for plants is proposed as parent compound only

The metabolism and distribution of radioactive labelled boscalid was investigated in lactating
goats and laying hens.

For monitoring purposes the residue definition for food of animal origin is proposed as
boscalid and metabolite M510F01 (including its conjugates) calculated as boscalid.

For risk assessment bound residues in liver and minor metabolites in milk (M510F53) should
be considered too.

The residue situation for the intended uses of boscalid in grapes, beans, peas and rape seed is
covered by a sufficient number of residue trials. On basis of these data, of additional data
submitted in the German national registration process and of possible residues in succeeding
crops the possible intake of residues by consumers was calculated. In a chronic risk
assessment no unacceptable risk for consumers could be identified. An acute risk is not to be
expected since there was no necessity to set an Acute Reference Dose (ARfD).

Due to its persistent nature in soil and its ability to be transported systemically in plants the
parent compound boscalid may occur in crops grown in rotation. A confined rotational crop
study as well as field trials indicate that residue levels above 0.05 mg boscalid/kg are possible
in crops grown in rotation. Therefore a MRL of 0.5 mg/kg is proposed for those crops not
covered by residue or rotational crop studies.

3.2 Proposed decision concerning inclusion in Annex |

The inclusion of the active substance boscalid in Annex I of Directive 91/414/EEC is
recommended.
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To Volume 3:

B.1.2 Identity of the plant protection product (Annex 1A 3.1; Annex I1I1A
1) (Dossier Documents J, K-11, L-11, K-111 and L-I11) (to be included
for each preparation for which an Annex 11 dossier was submitted)

B.1.2.1 Current, former and proposed trade names and develpment code numbers
(Annex I11A 1.3)

Trade Name: "BAS 510 01 F" (preliminary designator)

(country specific altematives are under consideration)
Code Number: Plant Protection Product: BAS 51001 F

Active Substance: BAS510F

proposed common name: boscalid

(formerly known as nicobifen)

BASF intemal No. Reg. No. 300355
B.1.2.2 Applicant (Annex I11A 1.1)

Headquarter/Germany

BASF Aktiengesellschaft
Agricultural Center

Product Registration Management

P.O. Box 120

67114 Limburgerhof

Germany

Contact person: Dr. Isabelle Herrmann

Tel. No.: (0)621/60-2 73 24

Fax No.: (0)621/60-66 2 73 24
e-mail: isabelle.02.herrmann@basf-ag.de
Alternative person: Dr. Eberhard Keller

Tel. No.: (0)621/60-2 73 43

Fax No.: (0)621/60-2 77 01

e-mail: eberhard.keller@basf-ag.de

Affiliates or representatives
BASF Aktiengesellschaft
Agricultural Center Limburgerhof
Product Registration Management
P.O. Box 120

67114 Limburgerhof

Germany

Contact person: Dr. Astrid Gall
Tel. No.: (0)621/60-2 73 00
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Fax No.: (0)621/60-2 81 35
e-mail: astrid.gall@central-europe.basf.org
BASF Agro S.A.S

Department Homologation
49, Avenue Georges Pompidou,
92300 Levallois-Perret

France

Contact person: Isabelle Amouroux
Tel. No.: (1)49 64 54 44
Fax No.: (1)49 64 57 29

e-mail: 1sabelle.amouroux(@central-europe.basf.org
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B.3.5 Further information on the plant protection product (Annex I11A 4)

B.3.5.1 Packaging (type, materials, size, etc.), compatibility of the preparation with

proposed packaging materials (Annex Il1a 4.1)

B.3.5.1.1 Description of packaging (Annex I11A 4.1.1)

A second type of packaging was added to the already existing square block bottom paper bag.
BAS 510 01 F is also to be marketed in high-density polyethylene containers. They are sealed

by foil seals, protected by screw caps of polyethylene or polypropylene.

0.25 litre bottle:  material: HDPE
shape/size: cylindrical / approx. 62.5 mm diameter x 126 mm
opening: 42 mm inner diameter
closure: polypropylene screw cap
seal: H F-seal
1 litre bottle: material: HDPE
shape/size: cylindrical / approx. 91 mm diameter x 234 mm
opening: 42 mm inner diameter
closure: polypropylene screw cap
seal: H F-seal
2.2 litre bottle: material: HDPE
shape/size: rectangular / approx. 140 mm x 96 mm x 220 mm
opening: 54 mm inner diameter
closure: polypropylene screw cap
seal: H F-seal
5 litre container: material: HDPE
shape/size: rectangular / approx. 190 mm x 140 mm x 318 mm
opening: 54 mm inner diameter
closure: polyethylene screw cap
seal: H F-seal
10 litre container: material: HDPE
shape/size: rectangular / approx. 230 mm x 165 mm x 375 mm
opening: 54 mm inner diameter
closure: polyethylene screw cap
seal: H F-seal

B.3.5.1.2 Suitability of packaging (Annex I11A 4.1.2)

Reference number: PHY2005-1126
Schreiner (2004)

EU Performance Tests
BASF AG,
Ludwigshafen, Germany
unpublished

Report:
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Guidelines: None
GLP: No

The packaging is suitable according to ADR Method 3552 (drop test) for transporting solids.
B.3.5.1.3 Resistance of Packaging material to its contents (Annex I11A 4.1.3)

During the handling or storage of BAS 510 01 F, corrosiveness of the formulation towards
containers or the packaging material (Lupolen) was not observed. Thus, it is anticipated that
the square block bottom paper bag, laminated with polyethylene on the inner side, and the
high-density polyethylene containers won't be impaired by any corrosion.

B.3.6 References relied on

Annex point/ | Author(s) Year |Title Data Owner
reference source (where different from company) protection
number report no. claimed

GLP or GEP status (where relevant),

published or not

BBA registration number Y/N
AlITA-4.1.2 | Schreiner 2004 | EU Performance Tests Y BAS

BASF DoclID 2004/1016332

not GLP, unpublished

PHY?2005-1126
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B.6 Toxicological and Metabolism Studies

B.6.3 Short-term toxicity (Annex I1A 5.3)
B.6.3.2 Dermal studies

B.6.3.2.1 Rat, 28 Days

Report: Mellert W. et al., 2000 (TOX2001-718)
BAS 510 F - Repeated dose dermal toxicity study in Wistar rats -
Administration for 4 weeks
BASF AG, Ludwigshafen/Rhein, Germany
BASF RegDoc# 2000/1013240, unpublished

Supplementary comment:
Stauber F., 2005
BASF Doc# 2005/1015024, unpublished

In addition to the findings described in the DAR, a slight increase in the number of female
animals with gastric erosion or ulcers was noted in this dermal study at the dose of 1000
mg/kg bw/d (4/10 vs. 1/10 in the control group). No similar observations were made in high
dose males. The applicant has submitted a response regarding a possible relationship of this
finding to dermal treatment with boscalid.

No mechanistic explanation for these gastric lesions could be discovered. Since no
comparable, dose-related findings were made in the 90-day oral study (Mellert W. et al., 2000
BASF RegDoc# 2000/101219) with daily doses up to 1225 mg/kg bw in females, the lesions
are obviously not elicited by a direct contact of the gastric epithelia with the test substance.
Indirect mechanisms related to stress phenomena could be envisaged. However, no
indications for a specifically higher stress in female rats treated dermally with a dose of 1000
mg/kg bw were noted. Therefore, a chance occurrence is considered the most likely
explanation. In accordance with the original evaluation in the DAR the dose of 1000 mg/kg
bw/d is considered to be the NOAEL in this study.

B.6.8 Further toxicological studies (Annex I1A 5.8)

B.6.8.2 Supplementary studies with the active substance

Report: Kosaka T. 2003 (TOX2005-2345)
BAS 510 F: 4-week oral feeding immunotoxicity study in rats
The Institute of Environmental Toxicology (IET); Uchimoriya-machi
4321, Mitsukaido-shi, Ibaraki 303-0043; Japan
Study Code IET 03-0018
BASF RegDoc# 2003/1025755, unpublished
(Experimental work from April 2003 - June 2003)
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GLP: Yes
(laboratory certified by Agricultural Production Bureau, Ministry of
Agriculture, Forestry and Fisheries, Japan (MAFF))

Guideline: EPA immunotoxicity test guideline OPPTS 870.7800, 1998
Deviations: None

Acceptability: The study is considered to be acceptable.

Material and Methods:

Test material: Boscalid; batch No. N37, purity: 94.4 %.

Test animals: Male Wistar rats (Crj:Wistar; Charles River Japan)

Boscalid was administered to groups of 16 male Wistar rats at dietary concentrations of 0,
100, 1000 and 10000 ppm for 4 weeks, corresponding to a substance intake of 0, 7.8, 76.3 and
769 mg/kg bw/d. The test substance concentrations were chosen in accordance with those of
the 2-generation study in rats (refer to B.6.6.1 of the DAR). As positive control,
cyclophosphamide was administered by gavage to 16 male Wistar rats per group at doses of 0
(0.5 % methyl cellulose solution as vehicle control) and 3 mg/kg bw/d. The animals were
about six weeks old at initiation of test substance administration. Animals were observed for
clinical signs, moribundity and death on a daily basis. Food consumption and body weight
(twice a week) were recorded. Out of each group 8 animals were selected for organ weight
determination (thymus, spleen) and flow cytometry analysis of lymphocytes. The remaining 8
animals were injected with sheep red blood cells as an antigen 6 days before the termination
of the study and anti-SRBC immunoglobulin M (IgM) was measured after the test substance
administration period.

Findings:

The stability and the homogeneity of test substance and positive control substance were
verified by analysis of the diet and the dosing solution, respectively, and were found to be
within acceptable limits.

One animal of the 10000 ppm group was killed during week 3 of the study due to
deteriorating health unrelated to the test substance. No clinical signs were observed in the
remaining animals. In the treatment groups as well as in the positive control group food
consumption and body weights were comparable to those of the controls throughout the
treatment period. There were no significant changes in the organ weight (absolute and
relative) of spleen and thymus, number of cells in thymus and spleen, and cell numbers of
lymphocyte subsets. A significant increase in the Pan T-cell subset of the 100 ppm group was
noted as isolated finding; however, in the absence of similar results in the 1000 and 10000
ppm groups this finding was not considered to be test substance-related. In the
cyclophosphamide group statistically significant decreases were found in organ weights,
cellularity and splenic and thymic lymphocyte subsets.

In the groups treated with boscalid no significant differences in serum anti-SRBC IgM
antibody titers were observed with respect to the control group whereas in the
cyclophosphamide group, the anti-SRBC IgM antibody titer was significantly lower than that
of the corresponding control.

Conclusion:

Following the administration of 100, 1000 and 10000 ppm of boscalid in the diet for a period
of 28 days in male Wistar rats, there were no immuno-toxicological effects on lymphocyte
subsets of thymic and splenic cells as well as SRBC-specific IgM antibody titers that could be
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related to the test substance. The immune-suppressive effects of cyclophosphamide were
indicative of the reliability of the method and procedures used.

B. 6.10.1 Summary

Further toxicological studies

In an immunotoxicity study with male rats, boscalid did not have an effect on cellular or
humoral immune functions in male rats as evidenced by analysis of subsets of thymic and
splenic lymphocytes and of SRBC-specific IgM antibody titers.

B. 6.15 References relied on
Annex Author(s) Year Title Data Owner
point(s) Source (where different from company) protecti

Report No. on

GLP or GEP status (where relevant), claimed

published or not Y/N

BBA registration number
AIl A Kosaka T. 2003 BAS 510 F: 4-week oral feeding Y BASF
5.8.2/3 immunotoxicity study in rats

2003/1025755

GLP, unpublished
TOX2005-2345
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B.7 Residue data
B.7.3 Definition of the residue (Annex 1A 6.7; Annex I11A 8.6)

Products of animal origin

It is questioned whether to include the metabolites BASS10F53 or BAS10F52 in the residue
definition for risk assessment.

The difficulty of this question is that both metabolites are not present in animal matrices.
They are the result of a chemical treatment which is necessary to liberate bound residues.
Depending on the conditions of cleavage one or the other metabolite will be present.

Bound residues were cleaved under microwave treatment with formic acid to form
BASS510F52 or with acetic acid to form BAS510F53. Since the cleavage with acetic acid is
also described for milk, it was decided to take BAS510F53 as compound representing the
bound residues in liver.

B.7.6 Residues resulting from supervised trials (Annex 1A 6.3; Annex I11A
8.2)

Reports: Beck, J.; Greener, N. Mackenroth, C., 2003 (RIP2004-901)
Study on the residue behaviour of Boscalid (BAS F510 F) in grapes
(wine) after application of BAS 510 O1F under field conditions in
Germany, France, Italy and Spain, 2002
BASF AG, Ludwigshafen/Rhein, Germany
BASF RegDoc# 2003/1001357, unpublished

GLP: Yes

Moreno, S., 2003 (RIP2004-902)
Study on the residue behaviour of Boscalid (BAS 510 F) in grapes
(wine) after application of BAS 510 O1F under field conditions in
Spain, 2002
BASF AG, Ludwigshafen/Rhein, Germany
BASF RegDoc# 2003/1001279, unpublished

GLP: Yes

Amendment with minor corrections:
Moreno, S., 2003 (RIP2004-903)
Report Amendment No. 1! Study on the residue behaviour of
Boscalid (BAS 510 F) in grapes (wine) after application of BAS
510 01 F under field conditions in Spain, 2002
BASF AG, Ludwigshafen/Rhein, Germany
BASF RegDoc# 2003/1009789, unpublished
GLP: Yes

Schulz, H.; 2004 (RIP2005-2259)

Study on the residue behaviour of Boscalid (BAS 510 F) in vines after
application of BAS 510 01 F under field conditions in France (N&S),
Spain, Italy and Germany, 2003

BASF AG, Ludwigshafen/Rhein, Germany

BASF RegDoc# 2004/1015915, unpublished
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GLP: Yes

The intended use for Boscalid in grapes was changed. Instead of 3 x 0.7 kg a.i./ha the critical
GAP is now 1 x 0.6 kg a.i./ha. Since this new GAP was not covered by adequate residues
trials, new trials were conducted in 2002/2003.

Material and methods:

During the growing seasons 2002 and 2003, a total of 17 field trials were conducted in
different representative wine growing areas in Germany, Spain, France and Italy (8 in
Northern EU, 9 in the South) to determine the residue levels of boscalid. The WG formulation
BAS 510 01 F (trade name in Germany: “Cantus’) was tested. It was applied once at growth
stages of 79 to 89 (BBCH code) about 28 days before expected harvest. Different varieties of
both white and red wine were used. The application rate was 1.2 kg/ha (= 600 g a.i./ha). The
product was applied with a spray volume of 800 l/ha.

In all trials, grape samples were taken directly after the last application (0 DALA) as well as
about 3, 4 and 5 weeks thereafter.

The samples were analyzed with BASF method no. 445/0 which quantifies the parent
compound boscalid (BAS 510) with a limit of quantitation of 0.05 mg/kg. The overall average
results of procedural recovery experiments obtained with each analytical series were at about
82%. Fortification levels were between 0.05 mg/kg and 5.0 mg/kg.

Findings:

In the trials treated with BAS 510 01 F, the residues of boscalid (BAS 510 F) found directly

after the last application ranged between 0.18 and 1.96 mg/kg. After about four weeks at the

proposed PHI, the residues were between 0.13 and 1.35 mg/kg. After about 5 weeks residues
between 0.09 and 1.47 mg/kg were left.

The trial details and results are list in the following tables.
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Table B.7.6- 1 Residue trials grapes — Northern Europe

RESIDUES DATA SUMMARY FROM SUPERVISED TRIALS (SUMMARY)
(Application on agricultural and horticultural crops)

Federal Institute for Risk Assessment, Thielallee 88 - 92
D-14195 Berlin
Federal Republic of Germany

Active ingredient
Crop / crop group

. Boscalid
. Grapes

Content of as (glkgorg/L) : 500 g/kg Indoors / outdoors : Outdoors (Northern Europe)
Formulation (e.g. WP) : WG Other as in formulation
Commercial product (name) : Cantus (submitted to WN1 005116-00) (common name and content) --
Applicant : BASF Aktiengesellschaft Residues calculated as : Boscalid
1 2 3 4 5 6 7 8 9 10
Report-No. Commodity / Date of Application Dates of Growth Portion Residues PHI Remarks
Location Variety 1) Sowing or rate per treatment treatments stage analysed (mg/kg) (days)
incl. planting or no. of at last
Postal code 2) Flowering kg Water kg treatments treatment
and date 3) Harvest as/ ha 1/ha as/hL and last date or date
(a) (®) © (a) (d (e)

2003/1001357 Spit- 1) 20.10.98 0.6 800 0.075 03.09.02 BBCH 83 | grapes 0.38 0 | RIP2004-901
DU2/13/02 burgunder 2) 14.- 0.33 21

28.06.02 0.35 28
DE-74193 Stetten 3) 02.10.02 0.41 35
a.H.
13.05.2004
2003/1001357 Riesling 1) 12.10.90 0.6 800 0.075 19.08.02 BBCH 79 | grapes 0.85 0 | RIP2004-901
DU4/14/02 2)01.- 0.71 22

14.06.02 0.48 28
DE-67157 3) 25.09.02 0.45 35
Wachenheim
13.05.2004
2003/1001357 Chardonnay 1) 01.04.95 0.6 800 0.075 14.08.02 BBCH 79 | grapes 1.26 0 | RIP2004-901
FAN/15/02 2) 10.- 1.12 21

25.06.02 0.79 29
FR-67560 3)17.- 0.91 35
Rosheim, Alsace 18.09.02
FR-North
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1 2 3 4 5 6 7 8 9 10
Report-No. Commodity / Date of Application Dates of Growth Portion Residues PHI Remarks
Location Variety 1) Sowing or rate per treatment treatments stage analysed (mg/kg) (days)
incl. planting or no. of at last
Postal code 2) Flowering kg Water kg treatments treatment
and date 3) Harvest as/ha 1/ha as/hL and last date or date
(€] () © (a) (c)] (e)

13.05.2004
2003/1001357 Grolleau 1) 12.03.63 0.6 800 0.075 03.09.02 BBCH 83 | grapes 0.26 0 [RIP2004-901
FBM/12/02 2) 18.- 0.24 23

26.06.02 0.13 28
FR-49190 3) 30.09.02 0.26 35
Saint Aubin de
Luigné
FR-North
13.05.2004
2004/1015915 Riesling 1)01.10.85 0.6 800 0.075 01.09.03 BBCH 85 | grapes 0.19 0 RIP2005-2259
DU2/06/03 2) 06.06.- 0.24 21

20.06.03 0.23 28
DE-69168 3) 10.10.03 0.20 35
Wiesloch
05.01.2006
2004/1015915 Spatburgunder | 1) 10.05.93 0.6 800 0.075 01.09.03 BBCH 83 | grapes 0.79 0 RIP2005-2259
DU4/06/03 2) 10.05.- 1.03 21

20.05.03 0.43 28
DE-76831 3) 25.09.03 0.51 35
Eschbach
05.01.2006
2004/1015915 Chardonnay 1) 01.04.95 0.6 800 0.075 13.08.03 BBCH 83 | grapes 0.65 0 RIP2005-2259
FAN/03/03 2) 03.06.- 0.50 21

15.06.03 0.78 28
FR- 67560 3) 10.09.- 0.61 35
Rosheim 18.09.03
FR-North
05.01.2006
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1 2 3 4 5 6 7 8 9 10
Report-No. Commodity / Date of Application Dates of Growth Portion Residues PHI Remarks
Location Variety 1) Sowing or rate per treatment treatments stage analysed (mg/kg) (days)
incl. planting or no. of at last
Postal code 2) Flowering kg Water kg treatments treatment
and date 3) Harvest as/ha 1/ha as/hL and last date or date
(€] () © (a) (c)] (e)
2004/1015915 Chenin 1) 05.03.93 0.6 800 0.075 27.08.03 BBCH 83 | grapes 0.80 0 RIP2005-2259
FBM/02/03 2) 17.06.- 0.36 21
23.06.03 0.39 28
FR- 49540 3) 22.09.03 0.35 35
Martigné-Briand
FR-North
05.01.2006

Remarks: (a)
(b)
()
(d)
(e

According to CODEX Classification / Guide

Only if relevant

Year must be indicated
Days after last application (Label pre-harvest interval, PHI, underline)

Remarks may include: Climatic conditions; Reference to analytical method and information which metabolites are included

Note: All entries to be filled in as appropriate
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Table B.7.6-2 Residue trials grapes — Southern Europe

RESIDUES DATA SUMMARY FROM SUPERVISED TRIALS (SUMMARY)
(Application on agricultural and horticultural crops)

Federal Institute for Risk Assessment, Thielallee 88 - 92

D-14195 Berlin

Federal Republic of Germany

Active ingredient
Crop / crop group

. Boscalid
. Grapes

Content of as (glkgorg/l) : 500 g/kg Indoors / outdoors : Outdoors (Southern Europe)
Formulation (e.g. WP) : WG Other as in formulation
Commercial product (name) : Cantus (submitted to WN1 005116-00) (common name and content) --
Applicant : BASF Aktiengesellschaft Residues calculated as : Boscalid
1 2 3 4 5 6 7 8 9 10
Report-No. Commodity / Date of Application Dates of Growth Portion Residues PHI Remarks
Location Variety 1) Sowing or rate per treatment treatments stage analysed (mg/kg) (days)
incl. planting or no. of at last
Postal code 2) Flowering kg Water kg treatments treatment
and date 3) Harvest as/ ha 1/ha as/hL and last date or date
(a) (®) © (a) (d (e)

2003/1001357 Cardenal 1) 15.02.87 0.6 800 0.075 10.06.02 BBCH 79 | grapes 0.53 0 | RIP2004-901
ALO/25/02 2) 25.04- 0.19 21

10.05.02 0.23 28
ES-41710 3) 15.- 0.12 35
Utera Seville 25.07.02
13.05.2004
2003/1001357 Palomino 1)22.01.86 0.6 800 0.075 22.07.02 BBCH 81 | grapes 0.23 0 | RIP2004-901
AYE/18/02 2) 25.04.- 0.24 21

12.05.02 0.20 28
ES-11471 3) 10.08.- 0.21 35
Jerez de la 10.09.02
Frontera, Cadiz
13.05.2004
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1 2 3 4 5 6 7 8 9 10
Report-No. Commodity / Date of Application Dates of Growth Portion Residues PHI Remarks
Location Variety 1) Sowing or rate per treatment treatments stage analysed (mg/kg) (days)
incl. planting or no. of at last
Postal code 2) Flowering kg Water kg treatments treatment
and date 3) Harvest as/ha 1/ha as/hL and last date or date
(€] () © (a) (c)] (e)

2003/1001357 Barbera 1) -- 0.6 800 0.075 12.08.02 BBCH 83 | grapes 1.96 0 [ RIP2004-901
ITA/22/02 2)01- 1.26 22

15.06.02 1.35 28
IT-15058 3) 10.- 1.47 35
Viguzzolo 18.09.02
Piemonte
13.05.2004
02/5/02 Palomino 1) Jan. 1968 0.6 785 0.075 23.07.02 BBCH grapes 0.18 0 [ RIP2004-902

2)20.04.- 79-81 0.12 20
ES-41053 Lebrija, 10.05.02 0.19 27
Cadiz 3) 20.08.02 0.11 34
13.05.2004
2003/1001357 Negrette 1) 15.03.72 0.6 800 0.075 14.08.02 BBCH 81 | grapes 1.14 0 RIP2004-901
FTL/18/02 2) 12.-22.06.02 0.34 21
3) 0.32 28

FR-31620 0.30 35
Fronton
FR-South
2004/1015915 Syrah 1)01.02.82 0.6 800 0.075 06.08.03 BBCH 85 | grapes 0.69 0 RIP2005-2259
FBD/01/03 2) 04.05.- 0.78 21

21.05.03 0.58 28
FR- 26600 Pont 3) 01.09.- 0.34 35
de I‘Isére 03.09.03
FR-South
05.01.2006
2004/1015915 Barbera 1) -- 0.6 800 0.075 07.08.03 BBCH 83 | grapes 0.98 0 RIP2005-2259
ITA/02/03 2) 01.06.- 0.76 21

15.06.03 0.88 28
IT- 15058 3) 05.09.- 0.42 35
Viguzzolo 15.09.03
05.01.2006
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1 2 3 4 5 6 7 8 9 10
Report-No. Commodity / Date of Application Dates of Growth Portion Residues PHI Remarks
Location Variety 1) Sowing or rate per treatment treatments stage analysed (mg/kg) (days)
incl. planting or no. of at last
Postal code 2) Flowering kg Water kg treatments treatment
and date 3) Harvest as/ha 1/ha as/hL and last date or date
(€] () © (a) (c)] (e)

2004/1015915 Cardenal 1) 15.02.87 0.6 800 0.075 16.06.03 BBCH 79 | grapes 0.40 0 RIP2005-2259
ALO/02/03 2) 05.05.- 0.47 21

17.05.03 0.50 28
ES- 41710 Utrera 3) 17.07.- 0.34 35
(Sevilla) 21.07.03
05.01.2006
2004/1015915 Airen 1) 15.02.96 0.6 800 0.075 07.07.03 BBCH 81 | grapes 0.22 0 RIP2005-2259
ALO/13/03 2) 30.04.- 0.16 21

10.05.03 0.28 28
ES- 41720 Los 3) 11.08.- 0.09 35
Palacios (Sevilla) 12.08.03
05.01.2006

Remarks: (a)

(b) Only if relevant
(¢)  Year must be indicated
(d) Days after last application (Label pre-harvest interval, PHI, underline)

(¢) Remarks may include: Climatic conditions; Reference to analytical method and information which metabolites are included

According to CODEX Classification / Guide

Note: All entries to be filled in as appropriate
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MRL calculation grapes
In the tables all results which are used for MRL calculation are underlined.
PHI:28 d (if at later PHIs higher residues were found this values were chosen for calculation).

Northern Europe
Supporting residue data according critical GAP:

0.23, 0.26,0.39, 0.41, 0.48, 0.51, 0.78, 0.91 mg/kg

STMR: 0.45 mg/kg HR: 0.91 mg/kg
Rmax = 1.26 mg/kg Rber = 1.43 mg/kg

Southern Europe
Supporting residue data according critical GAP:

0.19, 0.21, 0.23, 0.28, 0.32, 0.50, 0.58, 0.88, 1.47 mg/kg

STMR: 0.32 mg/kg HR: 1.47 mg/kg
Rmax = 1.80 mg/kg Rber = 1.46 mg/kg

Rmax and Rber are calculated according EU-document7039/V1/95 EN of 22/07/97

A MRL of 2 mg/kg grapes is proposed.

B.7.8 Livestock feeding studies (Annex 1A 6.4; Annex I11A 8.3)

Report: Stewart J. 2002(RIP2006-46)
A meat and egg magnitude of the residue study with BAS 510 F in
laying hens
BASF Corporation Agro Research; Princeton NJ 08543-0400; United
States of America
unpublished
BASF DocID 2002/5002466

GLP: Yes (laboratory certified by United States Environmental Protection

Agency)

Material and methods

Test System
56 white Leghorn hens (Gallus gallus), in the age of about 42 weeks old, in the weight range

from 1311 g to 1953 g were used in the study. The average total egg production data were
considered normal and during the quarantine and test periods, no statistically significant
differences in egg production or egg quality were noted

Feeding and husbandry
All birds were individually housed in 18” x 12” x 16' metabolism cages. Feed consumption
was recorded for each bird daily.
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Selection of dose levels

This feeding study was designed and performed in the US and was based on the calculation of
the feed burden due to the US situation, taking into account canola, peas, sunflower, and
peanuts and estimated tolerance levels.

Based on these calculations, nominal dose levels were 1.0 mg/kg (1x dose level), 5.0 mg/kg (
5x dose level) and 20 mg/kg (20x dose level).

Dose preparation

Animals were dosed via capsules. The bottom-half of the gelatin capsules were loosely
packed with corn starch. The appropriate amount of a solution of the test substance was
transferred into the capsule and the capsules were allowed to air-dry prior to sealing the
capsules by moistening the rim of top half of the capsule with a wet cotton swab and placing
the two halves together. The control capsules each contained corn starch only. The capsules
were prepared weekly and were stored frozen prior to use. To confirm the concentration of the
dose solutions, aliquots from the two dosing solutions were diluted with acetonitrile and
analyzed by LC/MS/MS.

Dose administration

The animals were orally dosed via gelatin capsule once daily. The achieved daily intake is
calculated in terms of mg/kg feed and absolute intake in mg/day and animal. Residue
concentration in the diet [mg/kg] are listed in Table B.7.8-1:

Table B.7.8-1: Summary of Boscalid Dose Levels
Nominal Residue
Group Number Dose Level Concentration in the Diet
[mg/kg]
1 Control (12 hens) NA
11 1x (12 hens) 1.0
111 5x (12 hens) 5.0
v 20x (20 hens) 20.0

The dosing period was of 29 days duration. Beginning on test day -1, samples of eggs were
collected twice daily. Overall, the birds appeared normal and active throughout the study. The
hens were sacrificed within 24 hours after administration of the last dose. For each hen,
representative samples of liver, fat and muscle were collected for analysis.

Sampling:
Beginning on test day -1, samples of eggs were collected on Study Days —1, 1, 3, 5, 7, 10, 14,

17, 21, 24, 28, 31, 35 and 38. The eggs were pooled within each subgroup. Egg yields were
recorded; no treatment related effects upon egg production were observed.

Terminal procedures

The birds were humanely sacrificed via decapitation followed immediately by exanguination
within 24 hours after the last dose. For each bird, the liver and samples of muscle and fat were
collected. All samples were frozen immediately and were shipped frozen to BASF for
analysis.

Findings:
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Bodyweight
Many animals lost weight over the course of the treatment period. However, this occurred in

all dose groups including the controls.

Residue analysis

Analysis of egg and tissue samples was carried out according to BASF Analytical Method
No. 471/0 to determine residues of boscalid and its metabolite M510F01 (including its
conjugates). These analytes were determined to be the relevant residue in eggs and tissues in
the hen metabolism study. BASF Analytical Method No. 471/0 is based on several
liquid/liquid partitions, a SPE-purification on C;s material and quantification by LC/MS/MS.
The limit of quantitation for parent and the metabolite M510F01 is 0.01 mg/kg in egg and
0.025 mg/kg in tissues. During the study, procedural recovery data were analyzed for each
matrix. The overall recovery at the LOQ for the analyses of parent averaged 69 £ 5 % (n=5)
for the egg sample recoveries, 66 % (65 %, 66 %, n = 2) for the muscle sample recoveries,
66 % (66 %, 66 %, n = 2) for liver sample recoveries and 74 % (64 %, 83 %, n = 2) for fat
sample recoveries. The overall recovery at the LOQ for the analyses of M510F01 averaged 81
+ 12 % (n = 5) for the egg sample recoveries, 87 % (94 %, 79 %, n = 2) for the muscle sample
recoveries, 86 % (98 %, 74 %, n = 2) for liver sample recoveries and 96 % (96 %, 95 %,
n = 2) for fat sample recoveries. Fortifications ranged from 0.01 to 0.1 mg/kg for the egg
matrices, and from 0.025 to 0.5 mg/kg for liver. Muscle, and fat matrices were fortified with
0.025 mg/kg. Samples from control test chickens were fortified with boscalid for these
experiments.

Residues in eggs and tissues

As shown in Table B.7.8-2 and Table B.7.8-3 at the 1.0 mg/kg (1x) and 5.0 mg/kg (5x) dose
levels, all egg samples resulted in residues < 0.02 mg/kg, Only the 20x treatment
demonstrated enough residue to show a time dependence of the residue levels, egg residues
were < 0.02 mg/kg through test Day 3, then increased at Day 5 to 7, and reached a plateau
within the first two weeks of dosing. At the 20.0 mg/kg dose level (20x) the highest residue
was 0.06 mg/kg. The remaining residues from this group ranged from < 0.02 mg/kg (six days
depuration) to 0.03 mg/kg (2 days depuration. Chicken liver, fat and muscle tissues were
analyzed for residues of BAS 510 F and M510F01. There were no detectable residues > LOQ
in any muscle samples from the three treatment groups. In liver, residues were < 0.05 mg/kg
for the 1x dose group. Residues ranged from 0.11 to 0.18 mg/kg and from 0.32 to 0.47 mg/kg
for the 5x and the 20x dose group, respectively. In fat, residues were < 0.05 mg/kg for the 1x
dose group. In this matrix, residues ranged from 0.05 to 0.12 mg/kg and from 0.14 to 0.20
mg/kg for the 5x and the 20x dose group, respectively. The residues in all matrices were <
LOQ after a depuration period of three days. All residue data for egg and tissue samples are
summarized Table B.7.8-2 and Table B.7.8-3.

Table B.7.8-2: Summary of Group Mean Egg Results (Residues of Boscalid and the
Metabolite M510F01 (including its Conjugates) Determined by BASF
Analytical Method No. 471/0)

Group Mean Boscalid Residues in Eggs (mg/kg
Day of Study Control Group 11 Group I Group IV
1x 5Xx 20 x
-1 <0.02 <0.02 <0.02 <0.02
1 <0.02 <0.02 <0.02 <0.02
3 <0.02 <0.02 <0.02 <0.02
5 <0.02 <0.02 <0.02 0.283
7 <0.02 <0.02 <0.02 0.046
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Group Mean Boscalid Residues in Eggs (mg/kg
Day of Study Control Griup 1 Group I Group IV
X 5X 20 x
10 <0.02 <0.02 <0.02 0.046
14 <0.02 <0.02 <0.02 0.05
17 <0.02 <0.02 <0.02 0.044
21 <0.02 <0.02 <0.02 0.054
24 <0.02 <0.02 <0.02 0.036
28 <0.02 <0.02 <0.02 0.054
Depuration phase
31 n.a. n.a. n.a. 0.03
35 n.a.. n.a. n.a. <0.02
38 n.a. n.a. n.a. <0.02

If residue levels were below the level of quantitation then the LOQ value (0.02 mg/kg) was used in averaging

n.a. not analysed

Table B.7.8-3: Summary of Residue Levels in Tissues (Boscalid and its Metabolite

M510F01 (including its conjugatees) Determined by BASF Analytical

Method No. 476/0)

Group Mean Boscalid Residue (mg/kg)
Muscle Liver Fat

Control (Group I) <0.05 <0.05 <0.05
Group 11 (1 x) <0.05 <0.05 <0.05
Group III (5 x) <0.05 0.14 0.08
Group IV (20 x) <0.05 0.41 0.18

The deep freeze stability of residues of boscalid in hen matrices was demonstrated.

Conclusion:

A residue transfer study with boscalid was conducted in hens. The animals were dosed with
1.0, 5.0 and 20 mg/kg feed (dry matter) for a period of 28 days. At the 1.0 mg/kg (1 x) and 5.0
mg/kg (5 x) dose levels, all egg samples resulted in residues < 0.02 mg/kg. At the 20 x dose
level, the residues reached a plateau of about 0.05 mg/kg within 2 weeks of dosing. After a
depuration of 7 days, all residues in eggs are < 0.02 mg/kg. Chicken liver, fat and muscle
tissues were analyzed for boscalid residues. No residues accumulated in any of those matrices
at a dose level of 1.0 mg/kg (1x). At the 5x and 20x dose level, all residues of boscalid were <
0.05 mg/kg in muscle. At the 5x dose level, the highest amounts of detected residues were
0.18 mg/kg and 0.12 mg/kg for liver and fat, respectively. At the 20x dose level, the highest
residues were 0.47 mg/kg and 0.20 mg/kg for liver and fat, respectively. In all investigated
matrices, the residue levels were under the limit of quantitation after the depuration phase of 3
days.

Calculation of residues to be expected in livestock

Livestock feeding studies are very expensive experiments which involves the consumption of
animals. It is as well from the economical as from the ethical point of view unjustifiable to
repeat such studies without strong necessity.

Therefore it is not only acceptable but also advisable to consider foreseeable developments in
the near future when calculating the dietary burden and the dose level for feeding studies.
Taking only into account the limited number of crops included in the DAR (“one safe use”
concept) the dietary burden would be unrealistic and the results of an adequate feeding study
would not cover the use of the active substance already registered in Europe.
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Therefore the following calculation of the dietary burden (Table B.7.8-4) was done on basis
of all available information including knowledge from the German national registration
process.

B.8 Environmental fate and behaviour

B.8.1 Route and rate of degradation in soil (Annex 1A 7.1.1; Annex II11A
9.1.1)

B.8.1.3 Soil accumulation study

Annex Point: I1A-7.1.1.2.2/1
Author: Kellner, O. Grote, C. and Platz, K.
Title: Accumulation behaviour of BAS 510 F under field conditions over a

S-year-period ( 1998-2003) after application onto grapes in a vineyard
Date: 07.09.2004

Doc ID: 2004/1003851; BOD 2005-906
Guidelines: SETAC, BBA 1V, 4-1, IVA-Leitlinie
GLP: yes

Valid: yes

The accumulation behaviour of BAS 510 F under field conditions was investigated over a 5-
year-period from 1998 to 2003 after application onto grapes in a vineyard. The trial was
conducted at a site in Germany in Rhineland Palatinate (Rheinland-Pfalz). The soil was a
loamy sand/sandy loam with a pH value of 7.5, an organic carbon content of 1.2 %, a cation
exchange capacity of 15 meq/100 g dry soil and a maximum water holding capacity of 40 g
water/100 g dry soil.

The nominal application rates were 3 times 700 g active substance/ha sprayed onto grapes at
BBCH growth stages 67, 77 and 81. The amounts of products actually applied were
determined by measuring the volumes in the tank before and after application. The rates were
always between 680 and 735 g as/ha and therefore very near to the nominal rates.

BAS 510 KA F (1998) or BAS 510 01 F were always applied onto grapes with a gasoline
powered mistblower with nominal amounts of spray mixture of 600, 700 and 800 L/ha at the
respective growth stages (Table B.8.1-1).

Table B.9.3-1: Application parameters of BAS 510 F in grapes

Appl. No. |Date DAFT Formulation BBCH Spray Product as
mixture L/ha or nominal
L/ha kg/ha g/ha
1 19.06.1998 0 BAS 510 KAF |67 598 1.39 700
2 28.07.1998 39 BAS510KAF |77 694 1.39 695
3 18.08.1998 60 BAS 510 KA F |81 777 1.36 680
4 17.06.1999 363 BAS 51001 F |67 584 1.36 680
5 27.07.1999 403 BAS 51001 F |77 693 1.39 695
6 18.08.1999 425 BAS 51001 F |81 841 1.47 735
7 16.06.2000 728 BAS 51001 F |67 605 141 705
8 24.07.2000 766 BAS 51001 F |77 723 1.45 725
9 16.08.2000 789 BAS 51001 F |81 835 1.46 730
10 20.06.2001 1097 BAS 51001 F |67 616 1.44 720
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11 26.07.2001 1133 BAS 51001 F |77 712 1.42 710
12 23.08.2001 1161 BAS 51001 F |81 803 1.41 705
13 26.06.2002 1468 BAS 51001 F |67 590 1.38 690
14 29.07.2002 1501 BAS 51001 F |77 711 1.42 710
15 21.08.2002 1524 BAS 51001 F |81 832 1.46 730
16 12.06.2003 1819 BAS 51001 F |67 619 1.45 725
17 16.07.2003 1853 BAS 51001 F |77 694 1.39 695
18 05.08.2003 1873 BAS 51001 F |81 822 1.44 720

DAFT = days after first treatment

The precipitation and distribution of the spray broth on the plots at the time of application was
determined at the first application with a method using Petri dishes filled with soil. It can be
concluded from the results that the spray broth reaching the soil via application is uniformly
distributed throughout the plots. Additionally, the volume of the spray broth was kept small to
avoid the formation of droplets rinsing off the leaves. Therefore it was decided, to take the
soil cores from 1998 to 2000 as 3 replicates within a subplot at random, but for practical
reasons not closer than 45 cm to the vines. In April 2000 the distribution of the soil residues
within the subplots was determined after 3 years of BAS 510 F application and cultivation
according to good agricultural practice. The results revealed that the soil residue were lowest
right in the middle between the grape vines rows. Therefore, from the season 2001 on, the
sampling pattern within the subplots was modified. The core area between the rows of ca.
70 cm was not sampled. All samples were taken at a maximum distance of 60 cm from the
trunk of the vine.

Soil samples (soil cores) were taken down to a depth of 25 cm routinely three times a year,
once before the first application, once after the last application in August and once in October.
Results up to sampling 16 in June 2003 are reported. The samples were separated in layers of
0 to 10 and 10 to 25 cm (until sampling 9) and in layers of 0 to 10, 10 to 20 and 20 to 25 cm
from sampling 10 onwards. The leaves and the plant material that was cut off the vines due to
agricultural management were left on the plots. The grapes were harvested.

Replicate samples were analysed for BAS 510 F by BASF method 408/1. No corrections,
neither for recoveries nor blanks, have been made, but all results were corrected for moisture
content of the soil. The recoveries from n =42 measurements of fortified samples had a mean
value of 98.9 % with a relative standard deviation of 14 %. This proves the quality and
repeatability of the method.

Control samples from untreated plots were analysed from sampling before application. As
expected, all the soil samples from replicates 1 and 3 were free of residues of BAS 510 F.
However, the 2 samples from replicate 2 (also prior to the first application) contained
BAS 510 F, especially in the 10 to 25 cm layer. This was explained by accidental
contamination of the samples. Overall, the data demonstrate that no interferences of the
sample material with the analytical procedure occurred and that the control plots were free of
residues of BAS 510 F.

By far the highest amounts of residues of BAS 510 F were detected in the 0 — 10 cm soil
layers. Up to sampling no. 4, only very minor quantities above the LOQ were found in the
10 - 25 cm soil layer. At later samplings, the residue level in the 10 - 25 cm layer increased
slightly due to agricultural engineering of the plots. Therefore, it was decided to separate the
soil cores into increments of 0 - 10, 10 - 20 and 20 — 25 cm starting with the season 2001 to
get a clearer picture of the distribution of BAS 510 F with respect to soil depth.

The residues observed in the different soil layers were converted from mg/kg to kg/ha under
consideration of the following equation. Residues lower than the determination limit
(< 0.01 mg/kg) were treated as 0 mg/kg.
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* -6 % *
Cygiha = Cmgkg 10 d*cg*A

where

d = depth of the considered soil layer (0.1 or 0.15 or 0.05) [m]

o = soil bulk density (1500 kg/m®) [kg/m’]
A = considered area (1 ha) [m’]

The residues of the associated soil layers of each soil core converted to kg/ha were summed
up. The mean values of the different replicates of each sampling date were calculated and
used for the estimation approach. The model data used for the estimation approach are given
in Table B.8.1-2.

Table B.9.1: Analytical results: BAS 510 F residues in soil (sum of the different
layers of each soil core, given in kg as/ha)

Sampling DAFT [ Replicate 1 DAFT |Replicate 2 DAFT | Replicate 3 mean of replicates

date used for estimation

20.08.1998 |62 0.480 62 0.443 62 0.552 0.492

26.10.1998 | 129 0.386 129 0.498 129 0.497 0.460

09.06.1999 [355 0.612 355 0.824 355 0.661 0.699

19.08.1999 [426 1.884 426 1.993 426 1.799 1.892

27.10.1999 [495 1312 495 1.918 495 0.895 1375

15.06.2000 |727 1.457 727 1.932 727 0.977 1.455

29.08.2000 | 802 2.174 802 1.879 802 1.931 1.994

25.10.2000 | 859 2231 859 2.430 8.59 1.518 2.060

07.06.2001 [1084 [2.017 1084 2.600 1084 1.683 2.100

24.08.2001 [1162  [2,848" 1162 3.478 1162 2.428Y 2918

22.10,2001 [1221  |3.167 1221 3.811 1221 1.916 2.964

12.06.2002 | 1454  |2.834 1454 3.138 1454 2.267 2.746

22.08.2002 [1525 |6.317 1525 7.083 1525 4.445 5.948”

28.10.2002 | 1592  [2.824 1592 2.822 1592 2.811 2.819

05.06.2003 [ 1812 [2.312 1812 3.218 1812 1.880 2.470

DAFT =day after first treatment

D" As no samples for the soil layers 10 cm - 20 cm and 20 cm - 25 cm were taken at replicates 1 and 3, the
analysed residues of the comparable layers of replicate 2 are considered.

The residue observed at sampling time 22.08.2002 was assessed to be an outlier. Because of steady
dissipation between the single applications and likely crop interception, the expected increase should be
clearly less than the nominal annual application rate, whereas the measured increase was nearly the double of
the nominal annual application rate. The measured residue was therefore not considered for the modelling
approach.

2)

A simple biphasic estimation model was established using of the software tool ModelMaker
(v.3 patch 3.0.4), in order to investigate if the residue in soil has reached its steady state
concentration (steady state level) within the study period.

As the field accumulation study was executed with a regular application procedure with
similar application rates and similar application times each year, one can expect a steady
increase of the soil concentration up to the maximum level. When the plateau concentration is
reached, the annual dissipation rate corresponds to the annual application rate of the pesticide.
The chosen biphasic estimation model describes this accumulation behaviour in principle. It
reflects the initial concentration at the day of first application, a time period with a linear
increase of the residue concentration and a hinge point were the maximum concentration is
reached and remains at steady state. The initial concentration, a constant b that describes the
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linear increase and the hinge point a (time point at steady state) were estimated/optimised
under consideration of the observed residues.

; c, +b*t for 0<t<a

C =

( ) cplarc'm: = CO + b * a for I>a

where

c(t) = concentration at time t [kg/ha]
Co = initial concentration after the first application [kg/ha]
b = linear slope constant [kg/ha/d]
a = time point of steady state (“hinge point™) [d]
Cplateau = plateau concentration at steady state [kg/ha]

t = time [d]

The hinge point a (time to reach steady state) was estimated with 1220 days. The related
standard deviation of 138 days and type-I error rate of < 0.001 are low and give evidence of a
successful and significant estimation of the hinge point (see also Figure 8.1-1). The last
sampling point was taken at day 1812 after first treatment (DAFT), whereas the estimated
hinge point is calculated much lower with 1220 DAFT. It was thus concluded that the steady
state level was reached within the study period.

4.0

3.0 0©

residue [kg/hal

0 500 1000 1500 2000 2500 3000

time [days after first application]

—oCt
Figure 8.1- 1: Result of fitting a biphasic curve to the observed residue data

A second modelling approach was established to estimate the minimum and maximum soil
concentrations of the field accumulation study. Those are mainly influenced by the
application rates, interception of the cultivated crop (grapevine) and pesticide re-entry into the
soil layer through residues in or on leaves. The dissipation behaviour in soil does also play a
significant role for the accumulation behaviour of BAS 510 F. All those influences are
considered in this modelling approach. To prevent an over-parameterisation of the estimation
model, the dissipation rate was fixed to a realistic average amount deduced from a previous
dissipation study. The model entry values that consider the different application rates and
application times were deduced from the actual application procedure. As the amount and
time point of pesticide re-entry due to leaf residues varies over the whole study period, an
average value was estimated. The re-entry (fraction of intercepted amount) was estimated
under consideration of the observed residues by use of the software tool ModelMaker (v.3
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patch 3.0.4). As the input parameters of the model are based on mean values and as the actual
daily climatic conditions were not considered, this modelling approach describes the average
accumulation behaviour of BAS 510 F.

It was assumed that the whole pesticide entry occurs at the day of the application event. The
interception amount depends on the different growth stages of the cultivated crop. The
interception amounts considered for this estimation approach are based on recommendations
of FOCUS. The resulting pesticide soil entry considered in this estimation approach is the
sum of the nominal application rate minus the respective crop interception plus the estimated
fraction of re-entry of the intercepted amount due to leaf residues.

C(tl) - C(tQ) + A _(A*_f;nt)+(A *ﬁnt * re-emry)

where

c(ty) = concentration at time after application [kg/ha]
c(t2) = concentration at time before application [kg/ha]
A = nominal application rate (fixed) [kg/ha]
fint = FOCUS crop interception (fixed) -
freentry = fraction of re-entry of the intercepted amount (estimated) -

The application rates and the application times considered for the modelling approach are
given in Table B.8.1-1. The respective crop interception amounts for BBCH 67, 77 and 81 are
set as 0.7, 0.7 and 0.85, respectively.

Dissipation according to single first order kinetics was considered for this modelling
approach. The trial site of the field accumulation study was located in Griinstadt/Rhineland
Palatinate. Therefore the dissipation behaviour investigated in a field dissipation study
Schifferstadt/Rhineland Palatinate with comparable climatic conditions was considered for
the modelling approach. As the respective half-life of 212 d was normalised to a standard
temperature of 20° C, it had to be adapted to a realistic mean temperature of 10 °C of the
accumulation study. The half-life was thus recalculated using the Arrhenius equation as
recommended by FOCUS with a Q10 value of 2.2.

_ * (20°C-10°C)/ 10
HL]O"C - HL20°(." Q]O

The resulting half-life considered for the modelling approach was 466 d (degradation rate
constant 0.0015 d™).

The second modelling approach yielded minimum and maximum plateaus of 2000 g as/ha and
3100 g as/ha, respectively (as graphically depicted in Table B.8.1-2). However, these amounts
cannot be used directly for the risk assessment, since the accumulation study was performed
with a higher number of applications and dose rates for BAS 510 F in grapes (3 x 700 g as/ha)
than relevant for the EU risk assessment now (1 x 600 g as/ha).
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Figure 8.1-2: Result of fitting a soil residue dynamics curve to the observed residue
data (vines)

Conclusion:

A concentration plateau in soil was reached in an accumulation study in grapes over 5 years
with annual application of 3 x 700 g as/ha. According to a simple biphasic model, this plateau
was reached at about 1220 days (40 —41 months) after the first treatment. A more
sophisticated assessment of the data using ModelMaker yielded minimum and maximum
plateaus of 2000 g as/ha and 3100 g as/ha, respectively. In relation to the tested annual
application rate of 2100 g as/ha, this is equivalent to an accumulation factor of 95 % for the
background areic concentration directly before the annual application and to an accumulation
factor of 148 % for the expected maximum areic concentration after the application of the
compound.

However, closer inspection of the modelled concentration curve and the individual measured
data-points reveals some aspects that must be considered when applying the results of the
study for PEC, calculations. First, the measured concentrations of boscalid directly before
application of the compound in June 2002 and June 2003 (i.e. after the plateau should have
been reached) are both higher than the modelled level with 2746 and 2470 g as/ha,
respectively (mean 2608 g as/ha, n=2; i.e. 124 % of annual application rate). Second, the
modelled maximum concentration levels exceed the modelled background concentration by
more than 50 %, although for an average interception of 0.75 (mean of 0.7, 0.7 and 0.85 for
the individual application events), only 25 % exceedance could have been expected. This
emphasises the great impact of compound ‘re-entry’ into soil (most probably with falling
leaves) in the model. However, such effects are not considered in standard PEC;
calculations.

As regards the maxima reached within a year, the concentrations obtained two months after
the 3™ annual application in October 2001 and October 2002 are virtually as high as the
concentrations measured directly after that 31 application in August 2002. The mean of those
measured maximum concentrations is 2.900 g as/ha (n=3; i.e. 138 % of annual application
rate) and thus lower than the modelled level of 148 %. This might be seen as a confirmation
for the maximum plateau as obtained from the ModelMaker evaluation.
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Annex Point: ITA-7.1.1.2.2/2

Author: Grote, C. and Platz; K.

Title: Accumulation behaviour of BAS 510 F under field conditions over a
7-year-period (1998-2004) after applications onto vegetables

Date: 31.05.2005

Doc ID: 2005/1013964; BOD 2005-907

Guidelines: SETAC, BBA 1V, 4-1, IVA-Leitlinie

GLP: yes

Valid: yes

The accumulation behaviour of BAS 510 F under field conditions in vegetables has been
investigated over a six-year-period from 1998 to 2004. (The report title suggests that
accumulation behaviour had been observed over a period of seven years. However, results are
available for a period of six years only.) The trial was conducted at a site in Germany in
Rhineland Palatinate (Rheinland-Pfalz). The soil was a loamy sand with an organic carbon
content of 1.0 %, a pH value of 7.8, cation exchange capacity of 13 mVal/100 g dry soil and a
maximum water holding capacity of 43 g water/100 g dry soil.

BAS 510 F was applied in 1998 onto lettuce (nominal 2 x 300 g as/ha) and green beans
(nominal 3 % 500 g as/ha) and in 1999 onto carrots (nominal 3 x 300 g as/ha) and cauliflower
(nominal 2 x 400 g as/ha). The total amounts of BAS 510 F applied were nominally 2100 g in
1998 and 1700 g in 1999. In the year 2000, spring wheat was grown on the plots and no
product containing BAS 510 F was applied to these plots. In general, cultivation of vegetables
in two consecutive years with cultivation of cereals in the third year stands for a rather
common crop rotation in agricultural practice in Germany. It also represents a reasonable
worst case for the application of BAS 510 F in a crop rotation.

The three-year crop rotation with its crops and applications of BAS 510 F as previously
described in detail was repeated. In 2001, BAS 510 F was applied onto lettuce (nominal
2 x 300 g as/ha) and green beans (nominal 3 x 500 g as/ha) and in 2002 onto carrots (nominal
3 x 300 g as/ha) and cauliflower (nominal 2 x 400 g as/ha). In 2004, the cycle was started
again with application onto lettuce (nominal 2 x 300 g as/ha) and green beans (nominal
3 x 500 g as/ha). The total amounts of BAS 510 F nominally applied per ha were 2100 g as in
2001, 1700 g as in 2002, none in 2003 and again 2100 g as in 2004.

The actual amounts of BAS 510 F applied onto the field as determined by spray broth
calculation differ only slightly. A summary of the application parameters including dates of
applications, formulation, crops, growth stages and product and spray mixture applied is
given in Table B.8.1-3.

Table B.9.1: Application parameters of BAS 510 F in vegetables

Applicatio | Date DAFT | Formulation Crop Growth | Spray Product as nominal

n No. stage mixture [L/ha or [g/ha]
[BBCH] | [L/ha] kg/ha]

1 14.05.98 |0 BAS 510 KA F | Lettuce 17 595 0.595 298

2 03.06.98 |20 BAS 510 KA F | Lettuce 43 811 0.608 304

3 25.08.98 103 BAS 510 KA F | Greenbean |61 589 0.982 491

4 07.09.98 | 116 BAS 510 KA F | Green bean | 65 799 0.999 500

5 17.09.98 126 BAS 510 KA F | Green bean | 67 823 1.029 515

6 20.05.99 |371 BAS 51001 F | Carrot 14 395 0.593 297

7 07.06.99 |389 BAS 510 01 F | Carrot 41 575 0.575 288

8 22.06.99 [404 BAS 51001 F | Carrot 47 756 0.567 284

9 02.09.99 476 BAS 51001 F [ Cauliflower |19 617 0.822 411

10 17.09.99 [491 BAS 51001 F | Cauliflower |41 781 0.781 391
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11 04.05.01 | 1086 BAS 51001 F | Lettuce 17 600 0.60 300
12 23.05.01 | 1105 BAS 51001 F | Lettuce 43 814 0.61 305
13 23.07.01 | 1166 BAS 51001 F | Greenbean |61 593 0.99 495
14 02.08.01 | 1176 BAS 51001 F | Green bean |65 767 0.96 480
15 21.08.01 | 1195 BAS 51001 F | Green bean |67 774 0.97 485
16 15.05.02 | 1462 BAS 51001 F | Carrot 16 419 0.63 315
17 27.05.02 | 1474 BAS 51001 F | Carrot 41 586 0.59 295
18 17.06.02 | 1495 BAS 510 01 F | Carrot 45 806 0.60 300
19 02.09.02 | 1572 BAS 51001 F | Cauliflower |19 608 0.81 405
20 13.09.02 | 1583 BAS 51001 F | Cauliflower |41 784 0.78 390
21 26.05.04 |2204 BAS 51001 F | Lettuce 17 618 0.62 310
22 08.06.04 |2217 BAS 51001 F | Lettuce 42 800 0.60 300
23 23.08.04 |2293 BAS 51001 F | Green bean |61 605 1.01 505
24 03.09.04 |2304 BAS 51001 F | Green bean |65 806 1.01 505
25 17.09.04 |2318 BAS 51001 F | Greenbean |67 794 0.99 495

DAFT = days after first treatment

Soil samples were taken twice a year in 3 replicates, once before application and once after
harvest. Initially, the soil cores were divided into 0 - 10, 10 - 25 and 25 — 50 cm segments.
From 2001 onwards, the increments for analysis were changed to 0 - 10, 10 - 20, 20 - 30,
30 -40 and 40 — 50 cm to give a more detailed overview of the distribution of the residues
within the soil layers. Results up to sampling no. 13 in spring 2004 are reported.

Replicate samples were analysed for BAS 510 F by BASF method 408/1. No correction,
neither for recoveries nor blanks, has been made, but all results were corrected for moisture
content of the soil. The recoveries from n = 55 measurements of fortified samples had a mean
value of 95.9 % with a relative standard deviation of 11.7 %. This proves the quality and
repeatability of the method.

Control samples from untreated plots were analysed from sampling before application. They
were free of residues. These data demonstrate that no interferences of the sample material
with the analytical procedure occurred and that the control plots were free of residues of
BAS 510 F.

The results of the first six years of the vegetable accumulation study confirm the results that
were found after application of BAS 510 F on bare soil. After application in the growth
season, significant residues of BAS 510 F can be detected in soil in the spring of the
following year. In contrast to the field soil dissipation studies, BAS 510 F was found in this
study also in deeper layers of the soil horizon. This was caused by the tillage of the soil
including ploughing once a year down to 35 cm depth. However, the highest amounts of
residues were detected from 0 to 30 cm depth.

The residues observed in the different soil layers were converted from mg/kg to kg/ha as
described above for the soil accumulation study in vines. These areic concentrations were
then summed up per soil core and the mean of the three replicates calculated. The model data
used for the estimation approach are given in Table B.8.1-4.

Table B.9.1: Residue data of the accumulation study of BAS 510 F in vegetable
DAFT BAS 510 F
[kg/ha]

Replicate 1 Replicate 2 Replicate 3 mean
-14 0 0 0
151 0.619 1.006 2.483 1.369
298 0.604 1.01 0.491 0.701
538 1.602 1.871 1.077 1.516
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669 1.088 0.93 0.802 0.940
830 1.219 1.084 0.941 1.081
1056 0.470 0.620 0.546 0.545
1272 1.515 1.886 1.631 1.677
1386 1.185 1.344 1.286 1.265
1650 2.696 2.421 2.519 2.545
1768 0.815 1.001 0.764 0.860
1925 1.685 2.285 1.694 1.888
2132 1.025 1.140 1.124 1.096

DAFT days after first application

The analytical results were further investigated by modelling. The dates of the different
application events, the respective application rates of BAS 510 F to the cultivated crops, the
growth stages of the crops, and crop interception as given by FOCUS were taken into account
for estimating the minimum and maximum residue levels in soil after repeated application.
The FOCUS crop interception values at the different application events vary between 25 %
and 80 %. The nominal application rates were 2100 g as/ha in the first year, 1700 g as/ha in
the second year and no application in the third year and so on. This application pattern results
in an average annual application rate of BAS 510 F of 1270 g as/ha.

The effective soil loads of BAS 510 F at the respective application events were deduced from
the nominal application rates, the crop interception and the fraction of crop residues of
BAS 510 F that finally reaches the soil after harvest or with falling leaves. As suitable
information of this reload fraction is not available, the amount was estimated under
consideration of the residue data of the accumulation study. To prevent an over-
parameterisation of the estimation model the modelling approach is based on the simple
assumption that the reload entry of BAS 510 F takes place at the time of the application event.

The dissipation behaviour of BAS 510 F in the accumulation study could not be estimated
independently from the fraction of BAS 510 F that finally reaches the soil with crop residues
after harvest or with falling leaves. For that reason the dissipation time of BAS 510 F in the
accumulation study was not estimated but fixed to a realistic value. In doing so, the average
dissipation behaviour of BAS 510 F in soil as observed in different field dissipation studies of
BAS 510 F was considered. The respective half-lives at these trial sites when standardised to
a reference temperature of 20 °C are in a very close range. The mean half-lives of the
different trial sites vary between 98 d and 212 d. The vegetables were irrigated according to
GAP. Thus, fair dissipation behaviour of BAS 510 F can be expected and the arithmetic mean
half-life of 139 d was considered as a realistic input parameter for the estimation approach.
The mean half-life of 139 d valid for a reference temperature of 20 °C was converted to the
average annual temperature of the accumulation study of about 10 °C. The conversion was
made with a derivation of the Arrhenius equation as recommended by FOCUS. The mean
field half-life in soil of BAS 510 F standardised (converted) to the experimental average
annual temperature of 10 °C is 305.8 d.

The observed residues of the accumulation study were fitted under consideration of the
varying application pattern and dissipation according to first order kinetics. As explained
above, the modelling approach is based on simple assumptions with respect to reload of
previously intercepted amounts of BAS 510 F into soil (at the time of the application event)
and temperature dependence of dissipation (described by the annual mean temperature instead
of actual daily temperatures of the field experiment). For that reason the fitted curve (see
Figure B.8.1-3) does only reflect the formation of the soil residues in general, but not the
individual observed values.
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Figure 8.1-3: Result of fitting a soil residue dynamics curve to the observed residue
data (vegetables)

Because of the varying annual application rates of BAS 510 F (as is true for a realistic crop
rotation scenario), the minimum and maximum plateau concentrations at steady state vary,
too. The reported minimum plateau amount of BAS 510 F is the maximum estimated
concentration in springtime before the first annual application event in the second of two
consecutive years with application of BAS 510 F. In order to reflect worst-case conditions,
the minimum value in springtime following the year without application of BAS 510 F was
not considered. The reported maximum plateau concentration is the estimated maximum
value (peak amount) at steady state. The minimum and maximum estimated plateau
concentration of BAS 510 F following multiple applications onto vegetables are 1200 g as/ha
and 2200 g as/ha, respectively. However, these amounts cannot be used directly for the risk
assessment, since the accumulation study was performed with a higher number of applications
and dose rates for BAS 510 F in vegetables than relevant for the EU risk assessment now. The
current supported use for carrots treated with BAS 510 F is 2 x 267 gas/ha instead of
3 x 300 g as/ha as in the accumulation study. For lettuce, the current supported use consists of
2 x 400 gas/ha (instead of 2 x 300 gas/ha), for beans 2 x 500 gas/ha (instead of
3 x 500 g as/ha) and for cauliflower 3 x 267 g as/ha (instead of 2 x 400 g as/ha).

Conclusion:

The RMS has noticed that the study report is actually an interim report. It was confirmed by
the notifier that the study is on-going for at least one further crop rotation cycle to allow a
more reliable fitting of the soil residue dynamics curve to the experimental data.

The minimum plateau concentration of 1200 g as/ha according to the current fitted curve
would represent an accumulation of 95 % in relation to the average treatment rate over three
years of 1270 g as/ha (i.e mean of 2100, 1700 and 0 g as/ha). Likewise, the maximum plateau
concentration of 2200 g as/ha would represent an accumulation of 174 %.

It is obvious from the modelled concentration curve and the individual measured data-points
that three out of the four last measured concentrations in soil are significantly higher than
predicted. In contrast, the fit appears to be quite satisfactory for the first four years of the
study. No final conclusion on the actual plateau levels is possible as long as no measured data
for a third crop rotation cycle are available. It is in principle agreed that the risk assessment
should consider the measured/modelled accumulation within the 2-year period of actual
treatments, rather than the concentration levels obtained after a year without any treatment.
However, measured values for that time-point are only available one year (plateau definitely
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not reached) and four years after the first treatment. Furthermore, like in the soil accumulation
study in vines, it is obvious from the modelling results that the reload of initially intercepted
residues of the active substance significantly contributes to the actual concentrations in soil.
This effect is not considered in standard PEC,,;; calculations.

Nevertheless, an evaluation based on selected measured concentrations in the study is
considered to provide a reliable value for a preliminary risk assessment. Due to regular
ploughing as a part of soil treatment in vegetable and cereal cultivation, it can be assumed that
the background concentration level, as soon as it is reached, will be evenly distributed over
the 0 - 30 cm soil horizon. It can further be assumed that this level is well represented by the
measured concentrations in the 10 - 20 cm soil layer in samples taken before ploughing.
Those concentrations reflect the input through application and reload from previous, but not
from the current year. The 10 - 20 cm soil layer is preferred over the 20 - 30 cm soil layer,
because the mixing effect of ploughing is considered to be highest in that medium layer and
because the results from the deeper 20 - 30 cm soil layer may be biased by edge/border
effects. For the selection of sampling dates, the following considerations were made: In
samples taken between the start of the study in April 1998 and March 2000, definitely no
plateau could have been reached. The sampling dates August 2000 and March 2001 follow a
year without application of boscalid (cultivation of cereals). In November 2001, the first
application after the break had not yet been incorporated into the soil. The samples from
February 2002, November 2002 and March 2003 (numbered 9 to 11) appear suitable. The
concentrations remain fairly constant over the year, indicating that some plateau (i.e.
equilibrium between input and degradation) could have already been reached. The subsequent
sampling dates (August 2003 and March 2004) again follow a year without application of
boscalid and thus cannot be considered. The individual results for sampling dates 9 to 11 are
summarised in Table B.8.1-5. The overall mean of the concentrations amounts to
0.345 mg/kg.

Table B.9.1: Measured concentrations of boscalid in the 10 — 20 cm soil layer

Sample No. soil depth [cm] sampling date BAS 510 F [mg/kg] mean [mg/kg]
0,440

9 10 - 20 28.02.2002 0,438 0,439
0,439
0,429

10 10 - 20 19.11.2002 0,335 0,413
0,474
0,168

11 10 - 20 17.03.2003 0,217 0,185
0,169

Overall 0,345

As a preliminary surrogate for a maximum plateau, the concentration at 1650 d after initial
treatment (November 2002) can be taken. As shown above for the vineyard study, this value
will also cover the reload to soil of initially intercepted amounts of the active substance. The
areic concentration at 1650 DAFT is 2545 g as/ha. In relation to the corresponding application
rate of 1700 g as/ha (i.e. the maximum is considered to reflect the last application before
sampling), this would represent an accumulation of 150 %. This value can be used in the
calculation of PEC,y; values resulting from application of boscalid on a soil that already
contains a background plateau concentration of the active substance.
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B.8.2 Adsorption, desorption and mobility in soil (Annex 1A 7.1.2, 7.1.3;
Annex I11A 9.1.2)

B.8.2.1 Adsorption and desorption

It was stated in the monograph that on the basis of the findings of the adsorption/desorption
study, BAS 510 F could be classified as ‘non-mobile’ in soil. However, with a Koc in the
range 500 — 1000, the compound must in fact be classified as ‘slightly mobile’.

B.8.3 Predicted environmental concentrations in soil (PECs) (Annex I11A
9.1.3)

Annex Point: 1I1A-9.1.3/6
Author: Platz, K.
Title: Predicted environmental concentrations in soil after long-term use of

BAS 5100 F (Boscalid) under consideration of a bean and grapevine
crop scenario

Date: 21.05.2005

Doc ID: BASF DocID 2005/11014172; BOD 2005-908
Guidelines: FOCUS (2000)

GLP: No, not subject to GLP regulations

Valid: n.a. (modelling exercise)

This modelling calculation estimates the overall predicted environmental concentrations in
s0il (PECi; overann) of BAS 510 F after long-term application onto beans and grapevine. In a first
step the soil concentrations at steady state after long-term use (PECjatcau,min) 0f BAS 510 F
were estimated by using a percentage rate deduced from two accumulation field studies and
by using the following parameters:

grapevine scenario bean scenario
total annual application rate 600 g as’ha 1000 g as/ha
minimum accumulation factor in 95 % 95 %
soil as derived from a field
accumulation study
depth of the considered soil 10 cm 30 cm
cultivation layer
considered density of the soil layer | 1.5 g/em’ 1.5 g/em’
PEC iateau.min 0.38 mg/kg (570 g/ha) 0.21 mg/kg (950 g/ha)

In a second step, the short-term soil load (PEC;,) of BAS 510 F was estimated for the upper
soil layer before the next soil cultivation procedure using the following parameters:

grapevine scenario bean scenario
total annual application rate 600 g as/ha 1000 g as/ha
fraction of crop interception 85 % 80 %
mixing depth 5cm 5cm
considered density of the soil layer | 1.5 g/em’ 1.5 g/em’
PECiy 0.12 mg/kg (90 g/ha) 0.27 mg/kg (200 g/ha)

The overall (maximum) PEC values in soil after long-term application of BAS 510 F are
estimated as:
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grapevine scenario bean scenario
PEClto erall
iyt 0.50 mg/k 0.48 mg/k
(: PECplateau min + PECini) g g g g

Conclusion:

As argued before in the assessment of the two accumulation field studies, the RMS has
reservations against using the “minimum plateau accumulation factor” of 95 % from those
studies in a standard PEC,, calculation for two reasons. First, there is some degree of
uncertainty in the vineyard study and even more in the vegetables study whether the level of
95 % actually represents the long-term plateau concentration in soil. Second, the PEC;,; from
the standard PEC,; calculation does not account for the amount of boscalid that is initially
intercepted, but then ‘reloaded’ in the soil most probably via falling leaves. However, it has
become clear from the descriptive modelling of the soil accumulation study that this entry
path will contribute significantly to the actual concentrations of boscalid in soil.
Consequently, the PEC;; overan values above cannot be used for the risk assessment.

Annex Point: IITA-9.2.1/3, also relevant for 111A-9.1.3
Author: Jene, B.
Title: Predicted environmental concentrations of BAS 510 F in groundwater

(PECgw) and soil accumulation (PECoitaccu) under worst case
degradation conditions for France

Date: July 2003

Doc ID: BASF DocID 2003/11009266; BOD 2005-909
Guidelines: -/-

GLP: No, not subject to GLP regulations

Valid: n.a. (modelling exercise)

This study consists of two parts, calculating PECsii and PECgounawater Separately. Here, only
the PEC,, calculation is summarised. This new modelling study was performed, because it
was concluded with RMS to use the maximum field DTso of 212 d as worst case scenario.
Simulations were carried out for the two scenarios Hamburg and Chateaudun with the
modelling tool FOCUS-PEARL 1.1.1. For PEC,, calculation the following parameters have
been used:

grapevine scenario vegetable scenario

(cabbage, beans)

scenarios Chateaudun, Hamburg Chateaudun, Hamburg

application rate 600 g as/ha 2 x 500 g as/ha

application date 28 days before harvest 7, 14 days before harvest

crop interception 50 % 70 %

amount reaching soil 0.3 kg/ha/a 2 x 0.15 kg/ha/a

DTs, 212d 212d

Moisture Dependency switched off switched off

The PECqiiaccu plateau values for the grapevine and the vegetables scenario are as follows:

Grapevine Chateaudun Hamburg
Areic mass Concentration Areic mass Concentration
kg/ha mg/kg kg/ha mg/kg
Average min 0.29 0.39 0.39 0.52
Average max 0.59 0.79 0.68 0.91
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[TWA | 0.45 | 0.60 | 0.55 | 0.73

Vegetables Chateaudun Hamburg

Areic mass Concentration Areic mass Concentration
kg/ha mg/kg kg/ha mg/kg

Average min 0.30 0.40 0.39 0.52

Average max 0.59 0.78 0.68 0.90

TWA 0.44 0.58 0.53 0.71

These concentrations are calculated on basis of a minimum worst case soil depth of 5 cm. If
tillage is carried out, the residues in the soil will be mixed within the tillage layer. For a
representative mixing depth of 20 or 30 cm, the calculated concentrations would be reduced a
by factor of 4 or 6, respectively.

For the assessment of the PECgounawater calculation, please see Fehler! Verweisquelle konnte
nicht gefunden werden..

Conclusion:

This modelling study is a modification of the study by Hauck (2001) (ITIA-9.1.3/3, already
assessed in the monograph). Modified parameters include the maximum field DTs, value of
212 d (instead of the mean field DTs), an interception of 50 % for grapevines and 70 % for
beans (instead of 0 %) and deactivation of moisture correction in modelling. The latter was
justified by the fact that the also the relevant DTsy had been calculated without considering
moisture correction factors. These modifications are considered acceptable for a higher-tier
modelling approach.

It was argued by the notifier that actual concentrations in the upper 5 cm soil layer would be
reduced by tillage. This is true from a long-term perspective. However, tillage would not
reduce the concentration peak in the upper soil layer directly after application of the plant
protection product. It should also be considered that the FOCUS scenarios were defined to
represent a worst case with respect to leaching. Downward movement of the modelled
compound in the soil column will thus be more prominent than under worst-case conditions
for accumulation in soil.

Annex Point: ITTIA-9.1.3
Author: Calculation by RMS

The notifier had proposed to calculate PECi;overann values by adding a PECjateaumin as derived
by modelling from the two soil accumulation studies and a PEC;, considering FOCUS
interception values. As explained above, the RMS cannot accept those values for a risk
assessment, since the reload of initially intercepted boscalid to soil (most probably due to
falling leaves) is not considered. Instead, an alternative approach is proposed that directly
makes use of the measured or modelled minimum and maximum concentrations from the soil
accumulation studies.

For the vineyard study, the approach relies on the following assumptions: The background
plateau concentration over the whole soil column of 30 cm can be represented either by the
modelled minimum plateau concentration of 2000 g as/ha (95 % of the annual application rate
in the study) or by the measured concentration levels in June 2002 and 2003 directly before
the respective annual application (mean 2608 g as/ha, i.e. 124 % of the annual application rate
in the study). The annual input is reflected in either the modelled maximum plateau
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concentration of 3100 g as/ha (148 % of the annual application rate in the study) or by the
measured concentration levels in October 2001, August, 2002 and October 2002 (mean
2900 g as/ha, i.e. 138 % of the annual application rate in the study). For the purpose of PEC;j
calculation, it is assumed that the difference between background and maximum of 53 %
(ModelMaker evaluation) or 14 % (measured concentrations) is completely located in the
upper 5 cm soil layer. The relevant PEC, for the risk assessment is the sum of the
background concentration in mg/kg for 30 cm soil depth and the annual input in mg/kg for
5 cm soil depth (Table B.8.1-6).

Table B.8.3-1: PECsi in the upper 5cm soil layer resulting from accumulated
background concentration and annual application in vineyards

Vineyard Areic concentration | Mass-related Mass-related

1 x 600 g as/ha [g as/ha] concentration for 30 cm | concentration for 5 cm
soil depth [mg/kg] soil depth [mg/kg]

Modelled minima and maxima

Background 95 % 570 0.127

Maximum 148 % | 888

Annual input 318 0.424

(maximum — background)

PECqi (0-5 cm) 413 0.551

Measured minima and maxima

Background 124 % | 744 0.165

Maximum 138 % | 828

Annual input 208 0.112

(maximum — background)

PECgi (0-5 cm) 208 0.277

For beans, no reliable maximum plateau concentration can be derived from the ModelMaker
evaluation of the currently available data. Consequently, the maximum is derived from the
highest measured concentration in the study (2545 g as/ha, equivalent to 150 % accumulation
as related to the corresponding application rate of 1700 g as/ha). The background plateau
concentration over the whole soil column of 30 cm can be represented either by the modelled
minimum plateau concentration of 1200 g as/ha (95 % of the mean annual application rate
over three years in the study) or by the mean of the measured concentration levels in the
10 - 20 cm soil layer in February 2002, November 2002 and March 2003 of 0.345 mg/kg (for
the average treatment rate over three years of 1270 gas/ha). If that concentration is
normalised to the intended treatment rate of 1000 g as/ha in beans, a value of 0.272 mg/kg is
achieved. The principle of the PEC,,; calculation is the same as explained for the vineyard
study. The results are given in Table B.8.1-7.

Table B.8.3-2: PECsi in the upper 5cm soil layer resulting from accumulated
background concentration and annual application in beans

Beans Areic concentration | Mass-related Mass-related

2 x 500 g as/ha [g as/ha] concentration for 30 cm | concentration for 5 cm
soil depth [mg/kg] soil depth [mg/kg]

Modelled minimum and measured maximum

Background 95 % 950 0.165

Maximum 150 % | 1500

Annual input 550 0.733

(maximum — background)
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PECq (0-5 cm) | [ 708 | [0.944

Measured minima and maxima

Background 1224 0.272

Maximum 150 % 1500

Annual input 276 0.368

(maximum — background)

PECq (0-5 cm) 480 0.640

The chosen approach accounts for the fact that the minimum plateau concentration might have
been underestimated by the model, particularly in the case of the vegetables study. The annual
input is calculated from the difference between the minimum plateau concentration and
maximum measured or modelled concentration in the respective studies. Provided the
measured maximum concentrations will not exceed the maximum plateau (which is
considered confirmed for the vineyard study and preliminary assumed for the vegetables
study), any underestimation of the minimum plateau concentration would result in an
overestimation of the annual input and thus also an overestimation of the resulting PEC,; for
the upper 5 cm layer.

Conclusion:

Concentrations of boscalid in soil reflecting accumulation as well as the annual application on
top of that background concentration were calculated by means of FOCUS,,, modelling and
by using measured and modelled minimum and maximum plateau concentrations from two
soil accumulation studies. For an annual application of 600 g as/ha to vines, the calculated
concentrations for the upper 5 cm soil layer range from 0.277 to 0.910 mg/kg (208 to
683 g as/ha). For an application of 2 x 500 g as in beans as a part of a three year crop rotation
including cereals, the respective concentrations are 0.640 to 0.944 mg/kg (480 to 708 g as/ha).

B.8.6 Predicted environmental concentrations in surface water and in
ground water (PECsw, PECcw) (Annex 111A 9.2.1, 9.2.3)

B.8.6.2 PEC in surface water

Annex Point: ITTIA-9.2.3
Author: Calculation by RMS

The concentrations in surface water resulting from spray drift after application of
1 x 600 gas/ha in vines and 2 x 500 g as/ha in beans were recalculated by the RMS
considering the 90" percentile and 82" percentile drift values according to Ganzelmeier,
respectively. The recalculated PEC,; and PEC,y, values from 1 to 100 days after the final
application consider the DT50 of 9d in water from the non-irradiated laboratory
water/sediment study.
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Table B.8.6-1: PEC,, calculation for application of 1 x 600 g as/ha boscalid to vines,
spray drift exposure (90" percentile; scenario grapevine, late)

Time/integ- 3 m buffer 5 m buffer 10 m buffer

ration period PEC, PECya PEC, PEC.ya PEC, PEC.ya

[d] [ng/L] [ng/L] [ng/L] [ng/L] [ng/L] [ng/L]

0 16.04 16.04 7.24 7.24 2.46 2.46

1 14.85 15.44 6.70 6.97 2.28 2.37

2 13.75 14.87 6.21 6.71 2.11 2.28

3 12.73 14.32 5.75 6.46 1.95 2.20

4 11.79 13.81 5.32 6.23 1.81 2.12

7 9.36 12.40 4.22 5.60 1.43 1.90

14 5.46 9.82 2.46 4.43 0.84 1.51

21 3.18 7.95 1.44 3.59 0.49 1.22

28 1.86 6.58 0.84 2.97 0.28 1.01

42 0.63 4.76 0.29 2.15 0.10 0.73

100 0.01 2.08 0.00 0.94 0.00 0.32

Table B.8.6-2: PEC,, calculation for application of 2 x 500 g as/ha boscalid to beans,
spray drift exposure (82" percentile, scenario arable crops)

Time/integ- 1 m buffer

ration period PEC, PECya

[d] [ng/L] [ng/L]

0 6.28 6.28

1 5.81 6.05

2 5.38 5.82

3 4.98 5.61

4 4.61 5.41

7 3.66 4.86

14 2.14 3.84

21 1.25 3.11

28 0.73 2.58

42 0.25 1.87

100 0.00 0.82

Since the risk assessment is based on the long-term effects on the rainbow trout,
Oncorhynchus mykiss in a 93-day flow-through test where effects became obvious after day
40, the PECyya42 4 1s the relevant endpoint from this section. For vines, the respective values
range from 4.76 ng/L (3 m buffer) to 0.73 pg/L (10 m buffer). For beans, the PECiya 42 4 With
the averaging period starting directly after the second application is 1.87 pg/L (1 m buffer).
However, due to the short half-life of 9 d of boscalid in water, the time-weighted average
starting directly after the first application and thus covering both individual application peaks
is more relevant. Considering the minimum buffer zone of 1 m, this value amounts to
2.32 pg/L.

B.8.6.3 PEC in sediment

Annex Point: I1TA-9.2.4/4
Author: Platz, K.
Title: Kinetic evaluation of the accumulation behaviour in sediment after

long-term application of BAS 510 F (Boscalid) under consideration of
different water sediment studies
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Date: 21.10.2004

Doc ID: BASF DocID 2004/1022502; WAS 2005-367

Guidelines: -/-

GLP: No, not subject to GLP regulations

Valid: n.a. (modelling exercise)

The kinetic evaluation was performed in order to estimate the accumulation behaviour in
sediment after long-term application of BAS 510 F (boscalid). The accumulation behaviour
was estimated on the basis of a standard laboratory study conducted in the dark and on the
basis of an outdoor water sediment study performed under natural sunlight.

The standard water sediment study was conducted in the laboratory at 20 °C in the dark. The
study includes two aquatic test systems from different origins, one representing a pond
(Kellmetschweiher) and the other a river (Berghauser Altrhein). In both test systems, no
significant amounts of metabolites were found in the water phases or in the sediments. Only
bound residues could be detected in sediment. The highest amounts in sediment of BAS 510 F
were observed in test system B (Berghauser Altrhein). To consider worst-case conditions
system B was therefore used for the modelling approach of the standard laboratory water
sediment study.

The higher-tier outdoor water sediment study was initiated to investigate the degradation and
transformation of BAS 510 F in a water/sediment system under more realistic outdoor
conditions. Since in natural water/sediment systems (rivers, lakes), photolysis and sediment
sorption may influence the degradation of BAS 510 F simultaneously, this supplementary
outdoor study was carried out, where both factors were combined. The outdoor study uses a
pond (Kellmetschweiher) water/sediment system. In this outdoor water sediment study an
additional metabolite M510E64 was observed in the water phase.

In the present evaluation, two different compartment models were chosen for the standard
laboratory and the outdoor water sediment study to achieve a successful fit of the observed
residues.

As a principle of these approaches, compartments are defined which represent the compounds
and different matrices. Experimental data are allocated to the individual compartments and
transitions between these compartments are then postulated and described mathematically
based upon scientific considerations. The mathematical model consists of a system of
differential equations and involves several free parameters that shall be adjusted to the
specific degradation data by non-linear parameter estimation procedures. The initial
concentrations of BAS 510 F in the water compartment were estimated as well.

The quality of the estimations was checked with statistical items like the standard deviation
and the type I-error rates of the estimated parameters. The modelled curves to the observed
residues in water and sediment were evaluated visually and the determination coefficients
were given.

The development of the amounts of BASS510F in sediment was extrapolated under
consideration of one seasonal treatment (application period 365 days) with identical
application rates. The extrapolated amounts of active substance in sediment are expressed in
percent of the seasonal applied application rate.

Laboratory study

As no metabolite could be observed in the standard laboratory study conducted in the dark,
the loss of BAS 510 F in the water phase was attributed to the sorption processes onto the
sediment. That means the dissipation flow rate of BAS 510 F in the water phase (F12)
corresponds to the formation rate to sediment. As the sorption and desorption processes of
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BAS 510 F in the water sediment system couldn’t be satisfactorily described by single first-
order kinetic flow-rates, a bi-phasic kinetic model according to Gustafson Holden was used to
describe the dissipation behaviour in the water phase of BAS 510 F. The formation of the
bound residues was attributed to the degradation flow of BAS 510 F in sediment (F23). The
degradation of BAS 510 F in sediment could be explained by single first-order kinetics. A
graphical description of the 3-compartment model is shown in Figure B.8.6-1.

l C1_BAS_510_F_water l

VF12

C2_BAS_51 o_F_sedimem

yF23

I C3_bound_residues I

Figure 8.6-1: 3-compartment model for the fate and behaviour of boscalid in a non-
irradiated laboratory water/sediment study

The observed residues of BAS 510 F in water and sediment were fitted as described above.
Low standard deviations, low type-I error rates and a high coefficient of determination
confirmed the correctness of estimation model and estimated parameters. It is concluded that
an extrapolation of the amount of BAS 510 F in sediment after long-term application is thus
based on reliable assumptions. The comparison of the fitted curves to the observed residues in
water and sediment are given in Figure B.8.6.-2. The visual check shows an excellent fit of
the observed residues in water and sediment.
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Figure 8.6-2: Fitted curves to the observed residues in water and sediment of the

non-irradiated laboratory water/sediment study
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The maximum amount of BAS 510 F in sediment after long-term application estimated on the
basis of the standard laboratory study is reached at about 8 years after first application. The
estimated maximum plateau amount of BAS 510 F in sediment at steady state is 217 % of the
seasonal applied application rate. The extrapolated residues of BAS 510 F after long-term
application in sediment under consideration of the standard laboratory study and the resulting
maximum plateau amount of BAS 510 F at steady state are illustrated in Figure B.8.6-3.
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Figure 8.6-3: Modelled concentration curve for boscalid in the sediment of a non-

irradiated laboratory water/sediment study

Outdoor study

The observed residues in the water and in the sediment phase are fitted with help of a
compartment model that considers the dissipation of BAS 510 F in water as well as the
sorption and desorption processes of BAS 510 F in the sediment phase and formation and
degradation of M510F64 in the water phase. The observed residues in water and sediment
could be well described by single first-order kinetics. The compartment model as
implemented in ModelMaker is given in Figure B.8.6-4.

Figure 8.6-4: multi-compartment model for the fate and behaviour of boscalid in an
outdoor water/sediment study
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The observed residues of BAS 510 F in water and sediment were fitted as described above.
During optimisation, the degradation rate constant k24 (degradation in sediment) became
<10 1/d and was set to 0. A high type-I error rate of k14 (degradation in water) was
considered negligible for the overall result, because the value of k14 is relatively small as
compared to the other rate constants. The coefficient of determination gives evidence of a
successful fit. It is concluded that the extrapolation of the amount of BAS 510 F in sediment
under consideration of similar seasonal treatments is thus based on reliable assumptions. The
comparison of the fitted curves to the observed residues in water and sediment are given in

Figure B.8.6-5. The visual check shows an excellent fit of the observed residues in water and
sediment.

1201

1104

residue [% TAR]

time [d]
——oC1 BAS 510 F water  ----e C2 BAS 510 F sediment —- -C3 M510F64
Figure 8.6-5: Fitted curves to the observed residues in water and sediment of the

outdoor water/sediment study

The modelled concentration curve of BAS 510 F after long-term application estimated on the
basis of the higher tier outdoor water sediment study shows that there is no accumulation risk
of the parent compound in sediment. The maximum amount in sediment after long-term
application of BAS 510 F was estimated with 27.2 % of the seasonal application rate. The
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extrapolated residues of BAS 510 F after long-term application in sediment under
consideration of the standard laboratory study and the resulting maximum plateau amount of
BAS 510 F at steady state are illustrated in Figure B.8.6-6
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Figure 8.6-6: Modelled concentration curve for boscalid in the sediment of a non-

irradiated laboratory water/sediment study

Conclusion:

Residue dynamics and distribution of boscalid in a water/sediment system could be modelled
with sufficient accuracy for a non-irradiated standard laboratory study as well as for an
outdoor study. The results are considered a reliable basis for assessing the potential of
boscalid to accumulate in sediment and of the corresponding accumulation plateaus. These
are 217 % for the laboratory study and 27.2 % for the outdoor study. No agreed guidance
exists as yet for the inclusion of results from outdoor water/sediment studies in a risk
assessment; therefore the value obtained for the laboratory study is used.

Annex Point: ITIA-9.2.4/5

Author: Platz, K.

Title: Predicted environmental concentrations in sediment after long-term
application of BAS 510 F (Boscalid)

Date: 21.05.2005

Doc ID: BASF DocID 2005/1014173; WAS 2005-368

Guidelines: -/-

GLP: No, not subject to GLP regulations

Valid: n.a. (modelling exercise)

This study predicts the environmental concentration in sediment after long term application of
boscalid. The calculation study uses the maximum accumulation value of 217 % in sediment
as calculated by Platz (2004), see above.

As drift entry is the main entry route into surface water it was taken into account for the
PECq calculation. The PEC in sediment was calculated for a 1 cm and a 5 cm sediment layer
depth. In available guidance, a sediment layer depth of 1 cm is recommended as conservative
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approach for a PECq calculation. Since a sediment layer depth of 5 cm seemed to be more
realistic for a long-term assessment, this was additionally considered. The considered density
of the sediment layer was 1.3 kg/L.

The drift values used for the grapevine scenario at buffer zones of 3 m (standard FOCUS
buffer zone), 5 m and 10 m (overall 90" percentile valid for single application) were 8.02 %,
3.62 % and 1.23 % of the application rate, respectively. Application of BAS 510 F at a late
growth stage of grapevine was taken into account (worst-case). The drift values used for the
beans scenario at buffer zones of 1 m (standard FOCUS buffer zone), 5 m and 10 m (82"
percentile valid for double applications, equivalent to overall 90" percentile) were 2.38 %,
0.47 % and 0.24 % of the application rate, respectively.

The maximum predicted environmental concentrations in sediment at steady state of
BAS 510 F after long-term application was calculated as described in the following equation.
The results are listed in Table B.8.6-3.

pliC _ Ao Fotaoas
~sed ,accu,max deplh * bd

where
PECsedacc = maximum PEC in sediment of BAS 510 F (boscalid) after long- [mg/kg]
u,max term application

A = total annual application rate [mg/m’]
Tarist = drift fraction [-]
folateau = estimated maximum plateau amount at steady state [-]

(217 % of yearly application rate)
depth depth of the considered sediment layer (0.01 m and 0.05 m) [m]
bd density of the considered sediment layer [kg/m’]

(1.3 g/em® = 1300 kg/m’)

Table B.8.6-3: Predicted environmental maximum plateau concentrations in
sediment at steady state (PECseq accumax) after long-term application of

boscalid
sediment layer depth: 1 cm sediment layer depth: 5 cm
grapevines beans grapevines beans
(1 x 600 g as/ha) (2 x 500 g as/ha) (1 x 600 g as/ha) (2 x 500 g as/ha)
[mg/kg] [mg/kg] [mg/kg] [mg/kg]

Om - - - -
Il m - 0.397 - 0.079
3m 0.803 - 0.161 -
5m 0.363 0.078 0.073 0.016
10 m 0.123 0.040 0.025 0.008
B.8.6.4 PEC in groundwater
Annex Point: ITIA-9.2.1/3
Author: Jene, B.
Title: Predicted environmental concentrations of BAS 510 F in groundwater

(PECgw) and soil accumulation (PECsoilaccu) under worst case
degradation conditions for France
Date: July 2003
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Doc ID: BASF DocID 2003/1009266; WAS 2005-366

Guidelines: -/-

GLP: No, not subject to GLP regulations

Valid: n.a. (modelling exercise)

The following predictions are an extension of the PEC,, calculations as described in the
monograph. These additional PEC,, calculations were made upon the request to use the
worst-case field half-life as a high end benchmark reflecting an extreme leaching scenario.

The degradation behaviour of BAS 510 F had been investigated in five field soils as shown in
Table B.8.6-4. Standardisation of the field values was performed for temperature but not for
soil moisture. Standardisation was only possible for three out of the five studies, but not for
the Spanish sites Huelva and Sevilla due to scattering of the data and high uncertainty of the
estimated degradation rate. Nevertheless, the ‘best fit’ DTs, values indicate that the half-lives
in the Huelva and Sevilla trials are in the lower range of the observed field half-lives. The
longest field half-life of the Schifferstadt study is larger by a factor of 2 than the second
longest half-life (Stetten). This DTsp of 212 d was used to assess leaching in the two sensitive
scenarios Piacenza and Chateaudun as to model a worst-case situation.

Table B.8.6-4: DTso of BAS 510 F in the field and half-lives standardised to reference
temperature of 20°C

Code Location DTs5 (best fit) DT, (1% order,
[d] standardised to 20 °C)
[d]
DU2/15/97 Stetten DE 55.7 106
DU3/06/97 Schifferstadt DE 176.7 212
D05/03/98 Grossharrie DE 144 98
ALO/05/98 Huelva ES 78 n.c.*
ALO/06/98 Sevilla ES 27 n.c.*
Arithmetic mean 96.3 139

* not calculated due to experimental conditions — a reasonable half life cannot be derived, because of the high
standard deviation of the degradation rate

Calculations were carried out for the scenario Piacenza using the model FOCUS-
PEARL 1.1.1 as well as for the macropore scenario Chéateaudun using the model FOCUS-
MACRO 3.3.1. The parameterisation of the scenarios Piacenza and Chateaudun was taken
according to the implementation in the models and shown in the FOCUS groundwater report.
For the Piacenza scenario, only natural precipitation was simulated and no additional
irrigation for vine was considered, because irrigation is mostly not allowed in viticulture in
France (the study was initially prepared for the purpose of a national authorisation in France)
and the inclusion of irrigation would result in unrealistically high groundwater recharge.
Except the half-life in soil, the parameters used for the calculations are identical with the
earlier calculations described in the monograph (B.8.6.1, Table B.8.6-3). The worst-case half-
life of 212 days was taken from the Schifferstadt field study. To be consistent with the
evaluation method of the study that considered temperature but not moisture dependency of
the degradation rate, the moisture dependency in the model was switched off (moisture
exponent = 0).

Application scenario

The simulations are carried out for grapevine. The application rate is 1 x 600 g as/ha and crop
interception was set to 50 % (relevant for grapevine during flowering, will increase during
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later growth stages). In order to consider a worst-case application date, 1* October as the
latest possible application time in the year was simulated.

Piacenza scenario with FOCUS-PEARL 1.1.1

Despite the very high groundwater recharge rates between 150 and 935 mm/year (mean =
470 mm/year), the 80™ percentile as well as the maximum annual leachate concentration is
clearly below the groundwater threshold of 0.1 pg/L. The average concentration of boscalid
closest to the 80™ percentile is 0.031 pg/L This value occurs in period from 01-Jan-1918 to
31-Dec-1918.

Chateaudun scenario with FOCUS-MACRO 3.3.1

Despite the consideration of macroporosity, the 80™ percentile of 0.0012 pg/L as well as the
maximum annual leachate concentration of 0.0015 pg/L is clearly below the groundwater
threshold of 0.1 pg/L.

Conclusion:

Using the worst-case field 