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B.9 Ecotoxicology

B.9.1 Effects on birds (Annex Il A 8.1, 1l A 10.1)

B.9.1.1 Acute oral toxicity (Annex Il A 8.1.1)

active substance: Fluazinam

Reference: Hakin, B., Johnson, A. J., Anderson, A., Dawe, I. S. (1991): B-1216 Technical Acute
Oral Toxicity (LDso) to Bobwhite Quail, Report No. ISK 48/91161

Test guideline: U.S. EPA FIFRA, No. 71-1

GLP: Yes

Material and methods:

Technical fluazinam (Lot No. 8412-20, purity 95.3 %) was administered via oral intubation at dose
levels of 0, 500, 1000 or 2000 mg/kg bw to bobwhite quail (Colinus virginianus). Forty quails were
utilized for the study; the control group and each treatment group consisted of 5 male and 5 female
birds. A control group was given the test vehicle alone;1 % w/v methylcellulose. Observations
including mortality, clinical signs, body weight and-food consumption were made for 14 days. Ten
birds from the two highest dose groups were subjected to a gross post-mortem examination.
Findings:

One mortality occurred at 1000 mg/kg and'six at 2000 mg/kg. Birds dosed at 2000 mg/kg exhibited
toxic signs including subdued behaviour:and ruffled feathers prior to death. Over days 0 to 7,
bodyweight gain and female food consumption were slightly reduced at 2000 mg/kg. At post-
mortem examination, the intestines of all birds that died during the study were observed to be red
in colour. The liver of one bird had pale blotches. No other abnormalities were detected in any birds
at termination of the study.

Conclusion:

The acute oral LDs, of technical fluazinam to the bobwhite quail was determined to be 1782 mg/kg
(95 % confidence limits of 1321-3631 mg/kg). The no effect level was considered to be 500 mg/kg,
as no effects were-observed on any of the measured parameters at this level.

Comment (RMS): Study considered acceptable.

Reference: Roberts, N. L., Anderson, A., Dawe, I. S. (1991a): The Acute Oral Toxicity of B1216 to
the Mallard Duck, Report No. ISN 31BT/841207

Test guideline: U.S. EPA FIFRA No. 71-1

GLP: Yes

Material and methods:

Technical fluazinam (batch No. 8402-6, purity 95.3 %) was administered via oral intubation to
young adult mallard ducks (Anas platyrhynchos) in corn oil at dose levels of 0, 484, 944, 2020,
3050 and 4190 mg/kg bw. Sixty ducks were utilized; the control group and each treatment group

consisted of 5 male and 5 female birds. The dose levels were selected based on the results of a
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range-finding study. A control group was given corn oil only. Observations including mortality,
clinical signs, body weight and food consumption were made for 14 days. All birds were examined
at termination of the study for gross pathological changes.

Findings:

No mortalities occurred at any dose level in the study. Female birds in the high-dose group (4190
mg/kg) were subdued on day 2. No other abnormalities were noted.

Conclusion:

The LDsg value was determined to be in excess of 4190 mg/kg bw.

Comment (RMS): Study considered acceptable.

Summary of acute toxicity

Table B.9.1.1-1 Acute oral toxicity of fluazinam technical in birds

Test Number NOED LD50
. mg/kg mg ai’kg Guideline Reference
organism / Sex
bw bw

bobwhite Sm 500 1782 EPA71-1 | Hakin et al. 1991
quail +5f
mallard S5m 3050 >4190 | EPA71-1 | Roberts et al 1991
duck +5f

B.9.1.2 Dietary toxicity (Annex Il A 8.1.2)

Reference: Roberts, N. L., Anderson, A., Dawe, |. S. (1991b): The Subacute Dietary Toxicity of
B1216 to the Bobwhite Quail; Report No. ISN 24BT/841206.

Test guideline: US EPA FIFRA No. 71-2

GLP: Yes

Material and methods:

Groups of northern bobwhite quail (Colinus virginianus), 10 days of age, were fed technical
fluazinam (LotNo. 8402-6, purity 95.3 %) in the diet at analysed concentrations of 0, 313, 654,
1260, 2480,/5230 and 10500 ppm for 5 days. Each of the three control groups and each treatment
group consisted of 10 birds of unknown sex. Dose levels were based on the results of a range-
finding study. The birds were then maintained on untreated diet and observed for an additional 3-
day‘period. All birds were observed for mortality, abnormal behaviour and signs of toxicity. Body
weights and estimated food consumption were measured. A gross post-mortem examination was
performed.

Findings:

No abnormalities were noted in any birds during the trial. Birds in the high-dose group of

10500 ppm (1244 mg/kg bw/d) showed a mean bodyweight decrease over the feeding period of
fluazinam in the diet, followed by a large compensatory bodyweight increase over the three-day
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observation period. Food consumption results were variable; however, food consumption in the
control groups was similar to that of the test groups over the treatment and post-treatment periods.
Therefore, the decrease in food consumption, observed during the test period, was not considered
to be significant. Three mortalities occurred during testing, one each in the control, 2480- and 5230
ppm treatment groups. The death in the control group was due to an accident. Necropsies were
performed on the animals which died on test; no treatment related abnormalities-were observed.
Conclusion:

The dietary LCsy, was determined to be higher than the highest level tested of 10500 ppm,
corresponding to > 1244 mg/kg bw/d (calculated according to SANCO 4145/2000, mean bw 13 g,
mean food consumption 1.6 g).

Comment (RMS): It is noted that in the range-finding study which is shortly reported in the study

report 4 of 5 quails died at 10000 ppm in the diet. Nevertheless;the study is considered

acceptable.

Reference: Roberts, N. L., Anderson, A., Dawe, I. S(1991c): The Subacute Dietary Toxicity of
B1216 to the Mallard Duck. Report No. ISN 25BT/841208

Test guideline: U.S. EPA FIFRA No. 71-2

GLP: Yes

Material and methods:

Groups of Mallard ducks (Anas platyrtiynchos), 9 days of age, were fed technical fluazinam (Lot
No. 8402-6, purity 95.3 %) in the diet'at measured concentrations of 0, 333, 651, 1260, 2590, 5230
and 10600 ppm for 5 days. Each‘of the three control groups and each treatment group consisted of
10 birds of unknown sex. Dose levels were based on the results of a range-finding study. The birds
were then maintained on unireated diet and observed for an additional 3-day period. All birds were
observed for mortality, abnormal behaviour and signs of toxicity. Body weights and estimated food
consumption were measured. A gross post-mortem examination was performed.

Findings:

One mortality occurred in the high-dose group (10600 ppm, 1147 mg/kg bw/d) on day 3. No
abnormality was noted in any bird, even in the one that died. Birds in the high-dose group showed
a reduced mean bodyweight gain over the five treatment days. The mean bodyweight for this group
was lower than for all other groups at day 8. There was a slight treatment-related bodyweight gain
decrease in the 5230 ppm dose group. Food consumption was reduced in the high dose group
during and post-treatment. Macroscopic examination of the bird that died on test showed fluid
beneath the skin of both legs. Pale orange/yellow coloured livers were noted in two birds of the
1260 ppm dose group and all birds from higher-dose groups (2590, 5230 and 10600 ppm) at post-
mortem examination. No other abnormalities were noted.

Conclusion:

The dietary LCs, for technical fluazinam was determined to be > 10600 ppm, corresponding to

> 1230 mg/kg bw/d (calculated according to SANCO 4145/2000, mean bw 87 g, mean food
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consumption 10.1 g). The NOEC was 651 ppm.
Comment (RMS): Study considered acceptable.

Summary of short-term toxicity

Table B.9.1.2-1 Dietary toxicity of fluazinam technical to birds.

Test NOEC LC50 LD50 N

. Number Guideline | Reference
organism (ppm) (ppm) (mg/kg bw)
bobwhite | 4o 1260 | >10500 | >1244 |EPA7f2 | Robertsetal.
quail 1991a
mallard Roberts et al.
duck 10 651 > 10600 > 1230 EPA 71-2 1991b

B 9.1.3 Reproductive toxicity (Annex IIA 8.1.3)

Pilot studies

Reference: Turck, P. A., Laveglia, J. (1995a): Technical Fluazinam: A Pilot Reproduction Study
with the Northern Bobwhite (Colinus virginianus), Report No. 5511-92-0453-TX-003

Test guideline: US EPA FIFRA No. 71-4

GLP: Yes

Material and methods:

Test diets of 0, 250, 500, 1000 and 2000 ppm nominal concentration of fluazinam (Lot No. 1030/91,
96.8 % purity) were fed to 20 weeks old northern bobwhites for 6 weeks (5 pairs per group). The

birds were observed daily for mortality, abnormal behaviour and signs of toxicity. The body weight,
feed consumption and egg production were also measured.

Findings:

No overt signs of toxicity were observed at any of the concentrations tested. Three mortalities were
noted at the 2000 ppm test concentration, two of which (one male, one female) were attributed to
incidental injuries.-While a necropsy of the third bird, a male, found dead revealed a pale and
mottled liver, it:could not be determined whether the third mortality was treatment related. There
were no apparent treatment related effects on body weight or feed consumption at any of the
concentrations tested. There appeared to be a treatment related effect on egg production at the
2000 ppm level. However, egg production was highly variable among all groups including the
control. Based upon these results, the NOEC in this study was 1000 ppm (102 mg/kg bw/d). The
results of this study were used to select the dietary concentrations in the subsequent main
reproduction study.

Comment (RMS): Study considered acceptable. Study not essential.

Reference: Turck, P. A., Laveglia, J. (1995b): Technical Fluazinam: A Pilot Reproduction Study
with the Mallard Duck(Anas platyrhynchos), Report No. 5511-92-0452-TX-003
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Test guideline: US EPA FIFRA No. 71-4
GLP: Yes
Material and methods:

Test diets of 0, 250, 500, 1000 and 2000 ppm nominal concentration of Fluazinam (Lot No.
1030/91, 96.8 % purity) were fed to 22 weeks old mallard ducks for 6 weeks (5 pairs per group).
The birds were observed daily for mortality, abnormal behaviour and signs of toxicity. The body
weight, feed consumption and egg production were also measured.

Findings:

One mortality at 2000 ppm was considered not treatment related. No other mortalities or overt
signs of toxicity were observed at any of the concentrations tested. There were no apparent
treatment related effects on body weight, feed consumption or egg-production. Based upon these
results, the NOEC was 2000 ppm (308 mg/kg bw/d), the highest’concentration tested. The results
of this study were used to select the dietary concentrations in:the subsequent main reproduction
study.

Comment (RMS): Study considered acceptable. Study-not essential.

Main reproduction studies

Reference: Turck, P. A, Laveglia, J. (1996a): Technical Fluazinam: A Reproduction Study with the
Northern Bobwhite (Colinus virginianus):Phases | and Il, Report No. 5512-92-0455-TX-003

Test guideline: U.S. EPA FIFRA 71-4:and OECD 206

GLP: Yes

Material and methods:

During Phase | of the study, groups of 16 pairs of bobwhite quails (Colinus virginianus) received
technical fluazinam (Lot No. 1030/91, purity 97.0 %) at nominal dietary concentrations of 0, 750,
1500 and 5000 ppm for,21 weeks (only 6 weeks for the 5000 ppm group). Treatment related effects
were seen at the lowest concentration tested. In order to determine the NOEC, a second test
phase was conducted. During Phase I, bobwhite quails were exposed to fluazinam at dietary
concentrations-of 0, 50, 200, 350 and 500 ppm for 22 weeks. A control group, fed untreated diet,
was maintained concurrently with each set of treatment groups. The quails were observed daily for
mortality, ‘abnormal behaviour and signs of toxicity. Necropsies were performed on all adults. The
effects.of fluazinam on the number of eggs laid, normal development of eggs, viability of the
embryos, percent hatchability, offspring survival and egg shell thickness were evaluated.

Findings:

Analyses performed on diet samples revealed actual concentrations to range from 97 to 102 % of
nominal at the day of preparation.

Due to excessive mortalities, profound clinical signs of toxicity, and effects on body weight, the
5000 ppm treatment group of Phase | was terminated at the end of week 6. There were no
treatment-related mortalities, overt signs of toxicity or effects on body weight at test concentrations

up to 1500 ppm. The 1500 ppm treatment group showed an increase in feed consumption from
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week 7 to 13 that was statistically significant though the differences were very slight. This effect
was not judged to be adverse. At 750 ppm there appeared to be slight effects upon egg production
and offspring survival, with a more pronounced effect upon hatchability. There were profound
effects upon the reproductive parameters measured at the 1500 ppm test concentration.

During Phase Il, there were no treatment-related mortalities, overt signs of toxicity.or treatment-
related effects on body weight or feed consumption at any of the test concentrations. There were
no apparent treatment-related effects upon reproductive performance. No changes in egg shell
thickness were noted in any group. No statistical differences in hatchling and 14-d old survivor
body weights were seen up to and including 750 ppm. There appeared to be a slight incidental
increase in cracked eggs as a percentage of eggs laid at 50 ppm. The observed difference from the
control group was primarily the result of an increase of the number-of cracked eggs in three of the
16 pens. Since the difference was slight, not concentration responsive and confined to 3 pens, this
effect was not considered to be treatment related. The effects on reproductive parameters are
shown in the table below.

Table 9.1.3-1: Effects of Fluazinam on Reproduction of the Bobwhite Quail

Dietary Concentration (ppm)
Reproductive Parameter Phase | Phase Il
0 750 | 1500 0 50 200 | 350 | 500
Number of Pairs 15 16 13 16 16 16 16 16
Total Eggs Laid 712 | 673 | 386 | 787 | 855 | 870 | 806 | 739
No. of eggs/female/day 0.51 | 045 | 0.32 | 0.51 | 0.55 | 0.56 | 0.52 | 0.48
Eggs cracked/eggs laid (%) 1 3 4 3 5* 1 2 3
Viable embryos/eggs set (%) 95 93 | 79** | 95 95 93 98 93
Viable 3-wk embryos/viable embryos(%) | 100 99 | 95** | 99 99 99 99 98
Hatchlings/viable 3-wk embfyos (%) 94 83* | 75** | 82 91 89 86 89
Hatchlings/eggs set (%) 88 76* 7 77 86 82 83 81
14-day old survivors/hatchlings (%) 76 67 | 50** | 88 86 88 79 84
No. of 14-day old survivors/female 30 18 8 32 32 35 30 26
14-day old survivors/eggs set (%) 68 51 31 | 69 74 73 66 69

* Significantly different from control at p<0.05
** Significantly-different from control at p<0.01

Conclusion:

Based-on the overall results of this study (Phases | and Il), the parental NOEC for fluazinam in
bobwhite quail was 1500 ppm and the reproductive NOEC was 500 ppm, corresponding to

60.4 mg/kg bw (see comment). No adverse reproductive effects were noted at dietary levels up to
500 ppm.

Comment (RMS):

The corresponding daily dose was calculated according to SANCO 4145/2000, however,

bodyweights of adult birds were not measured over the entire 22 week exposure period, but only
during weeks 0, 2, 4, 6 and 8. As bodyweights can be assumed to be lower during the first period

of the study, the calculation using bodyweights over these weeks gives a “worst case” NOEL and
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this deviation from the rules in the guidance document is considered negligible (mean bw 211+g,

mean food consumption 25.5 g). Study considered acceptable.

Reference: Turck, P. A, Laveglia, J. (1996b): Technical Fluazinam: A Reproduction-Study with the
Mallard (Anas platyrhynchos) Phases | and Il, Report No. 5512-92-0454-TX-003

Test guideline: US EPA FIFRA No. 71-4 and OECD 206

GLP: Yes

Material and methods:

During Phase | of the study, groups of 16 pairs of mallard ducks (Anas platyrhynchos) received
technical fluazinam (Lot No. 1030/91, purity 97.0 %) at nominal dietary concentrations of 0, 750,
1500 and 5000 ppm for 21 weeks. During Phase I, mallards were exposed to fluazinam at dietary
concentrations of 0, 50, 200, 350 and 500 ppm for 21 weeks:A control group, fed untreated diet,
was maintained concurrently with each set of treatment groups. The birds were observed daily for
mortality, abnormal behaviour and signs of toxicity. Necropsies were performed on all adults. The
effects of fluazinam on the number of eggs laid, normal development of eggs, viability of the
embryos, percent hatchability, offspring survival and egg shell thickness were evaluated.

Findings:

Analyses performed on diet samples revealed actual concentrations to range from 97 to 102 % of
nominal at the day of preparation.

Due to excessive mortalities, profound:clinical signs of toxicity, and effects on body weight, the
5000 ppm treatment group of Phase:l was terminated at the end of week 9. Two mortalities that
were possibly treatment-related were noted at the 1500 ppm level. There were no treatment-related
overt signs of toxicity or effects on body weight at 750 or 1500 ppm. There were treatment-related
effects upon reproductive parameters at both the 750- and 1500 ppm treatment levels. In the 750
ppm treatment group, there were reductions in both egg production and embryo viability, while in
the 1500 ppm group, there were reductions in egg production, embryo viability, hatchability and
hatchling body weight. The effects resulted in an overall reduction in reproductive performance for
both treatment groups.

During Phasg!ll, there were no treatment-related mortalities, overt signs of toxicity or treatment-
related effects on body weight or feed consumption at any of the test concentrations. Statistically
significant reductions in egg shell thickness were noted in the 50 and 500 ppm groups when
compared with controls. Since there appeared to be no dose response and no differences were
seen in Phase |, the differences were not considered treatment related by the study authors.
Statistically lower body weights were noted in 14-d-old survivors in the 500 ppm group. Since there
appeared no dose response following comparison of data of phase | and I, this bodyweight
reduction was not considered treatment related by the study authors. There were no other apparent
treatment-related effects upon reproductive performance in Phase Il. The effects of fluazinam on

reproductive parameters measured in the study are shown in the table below.
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Table 9.1.3-2: Effects of Fluazinam on Reproduction of the Mallard Duck

Dietary Concentration (ppm)
Reproductive Parameter Phase | Phase I
0 750 | 150 0 50 200 350 | 500
0

Number of Pairs 16 16 14 16 16 16 16 16
Total Eggs Laid 811 | 635 | 565 | 876 | 692 4 767 | 803 | 719
No. of eggs/female/day 0.58 | 0.46 | 0.46 | 0.66 | 0.52 | 0.58 | 0.60 | 0.54

Mean egg shell thickness (mm) 0.385|0.372|0.388 | 0.379 | 0.358% 0.365 | 0.371 | 0.360*

Eggs cracked/eggs laid (%) 1 2 2 1 2 7 2 1
Eggs laid/max. laid (%) 78 61* 62 76 60 67 70 63

Viable embryos/eggs set (%) 95 80* 79 89 96 93 89 91
Hatchling bodyweight (g) 34 33 | 32** 36 36 35 35 35
14-d-old bodyweight (g) 291 | 278 | 279 | 287 | 278 | 274 | 284 | 257
Viable 3-wk embryos/viable embryos (%)| 99 98 99 100 98 97 99 99
Hatchlings/viable 3-wk embryos (%) 73 69 54> 70 60 72 69 67
14-day old survivors/hatchlings (%) 96 98 93 96 91 91 98 97
Hatchlings/eggs set (%) 69 55 44~ 63 58 68 60 59
14-day old survivors/eggs set (%) 66 53 40* 61 55 60 59 58
Hatchlings/maximum set (%) 50 31** | 25** | 49 34 44 39 37
14-day old survivors/maximum set 49 31* | 23** | 47 32 43 38 36

*Significantly different from control at p<0.05
** Significantly different from control at p<0.01

Conclusion:

Based on the overall results of this study (Phases | and Il), the parental NOEC for fluazinam in
mallard ducks was 1500 ppmvand the reproductive NOEC 500 ppm (61.4 mg/kg bw).
Comment (RMS):

The corresponding daily-dose was calculated according to SANCO 4145/2000, however,

bodyweights of adult‘birds were not measured over the entire 21 week exposure period, but only
during weeks 0, 2;4, 6 and 8. As bodyweights can be assumed to be lower during the first period
of the study, the calculation using bodyweights over these weeks gives a “worst case” NOEL and
this deviationrfrom the rules in the guidance document is considered negligible (mean bw 1125 g,

mean food’consumption 138 g). Study considered acceptable.
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Summary of reproductive toxicity

Table B.9.1.3-3 Reproductive toxicity of fluazinam in birds.

test organism number / NOEC NOEL guideline reference
sex (ppm) | (mg/kg bw)
bobwhite quail Turek &
_ ranae fin?)'in 5m+5f 1000 102 EPA71-4 Laveglia
g g 1995a
mallard duck Turck &
L 5m+5f 2000 308 EPA71-4 Laveglia
- range finding 1995b
Turck &
bobwhite quail | 16 m +16f | 500 60.4 EPAT1-4, | | aveglia
OECD 206
1996a
Turck &
mallard duck | 16 m +16f | 500 61.4 EPA71-4, | | aveglia
OECD 206 1996b

B.9.1.4 Risk assessment

Birds may be exposed to fluazinam by eating contaminated vegetation, seeds and fruits,
invertebrate prey like arthropods (i.e. insects) or earthworms or vertebrate prey.

Tier-1 standard exposure scenarios were performed according to the guidance document
SANCO/4145/2000 (September 2002).

The relevant toxicity figures were taken from laboratory studies with fluazinam. All of them were
considered acceptable. These endpoints are listed in table 9.1.1-1, table 9.1.2-1 and table 9.1.3-3
for the different time scales.

The risk assessment isbased on the following toxicity endpoints:

species ppm diet mg ai’kg bw
acute oral LDsq bobwhite quail - 1782
short-term LCs¢/ LDsq mallard duck > 10600 > 1230
reproductive'NOEC / NOEL bobwhite quail 500 60.4

Assessment of exposure / Selection of scenarios:

The following relevant exposure scenario was considered:
potatoes: ten applications of 200 g ai/ha (interval 7 d)
Three exposure routes are considered:

1) Dietary exposure, standard scenarios

2) Exposure of birds via bioaccumulation and food chain behaviour

3) Exposure via drinking water
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ad 1)

a) dietary exposure of a medium herbivorous bird feeding on contaminated potato foliage

b) dietary exposure of a small insectivorous bird feeding on contaminated arthropods

Exposure estimates were conducted according to the standard scenarios provided in
Sanco/4145/2000. In order to calculate the estimated theoretical exposure therespective FIR/bw
and RUD figures were chosen to estimate food intake rates and concentrations in the food of
concern (see tables 9.1.4-1-3). As ten applications are intended, figures for MAF are chosen
according to Sanco/4145/2000. For acute exposure, the RUD is the oo™ percentile residue
estimate, and for short- and long-term esposure mean residues on-vegetation (RUD) are used. A
default half-life of 10 d is assumed for estimating residue decline on leaves. In the first tier worst
case assessment it is assumed that the birds feed on a single food type, which is not avoided and
that they satisfy their entire food demand in the treated area (PD, PT = 1).

Possible other food items, for which no respective risk.assessment was performed, are covered by
the calculations presented because residues in these items are expected to be much lower.
Metabolites

In plant tissues fluazinam is converted to several metabolites; none of these was found in relevant
amounts (10 % TRR). In animal metabolism‘studies the main metabolites were the same as in

plants and no further ecotoxicological consideration of these compounds is required.

Table 9.1.4.-1: Estimation of the TERacute for birds, Tier 1.

. Rate Tox.figure
scenario FIR / bw|2>RUD [kg/ha] MAF | ETE [mg ailkg bw] TER
medium 0.76 87 0.2 2 26.5 1782 67

herbivorous bird

insectivorous bird 1.04 52 0.2 - 10.8 1782 165

Table 9.1.4.-2: Estimation of the TERshort-term for birds, Tier 1.

. Rate Tox.figure
scenario FIR/bw| RUD kg/hal MAF | ETE [malkg bw] TER
medium 0.76 40 0.2 26 15.7 > 1230 >78

herbivorous bird

insectivorous bird 1.04 29 0.2 - 6.0 > 1230 > 205
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Table 9.1.4.-3: Estimation of the TERlong-term for birds, Tier 1.

: Rate Tox.figure
scenario FIR/bw| RUD [kg/hal fiwa MAF | ETE [markg bw] TER
medium . 076 | 40 | 02 | 053 | 26 | 84 60.4 7.2
herbivorous bird
insectivorous bird 1.04 29 0.2 - - 6.0 60.4 10

All resulting TER figures are above the respective trigger values given in Annex VI of directive
91/414 and indicate that the risk for wild birds after application of fluazinam is low. (As potato
foliage is unpalatable to birds, the herbivorous route moreover is considered as an unrealistic

scenario).

2) Exposure of birds via bioaccumulation and food chain behaviour:

Because the logP,,, > 3 a potential for bioaccumulation of fluazinam is indicated and this route of
exposure is addressed according to SANCO/4145/2000 (Sept. 2002).

a) Food-chain from earthworm to earthworm-eating birds:

time-weighted PEC,; for a period of 21 d after application: PECs,; = 0.454 mg/kg soll

To estimate the BCF¢,thworm the following formula was used:

BCF = (0.84 + 0.01 Kqy) / foc Koc

The mean of the K - figures from adsorption/desorption studies was used: K,. = 1958; as f, the
default-value of 0.02 was taken.

Log Kow = 4.03, K,y = 10715

BCF = (0.84 + 0.01 x 10715)./40.02 x 1958) = 2.76

PECyom = PECs, x BCF 50.454 x 2.76 = 1.25 mg/kg

ETEpigs: 1.1 x 1.25 =1.38 (factor 1.1 given in SANCO/4145/2000)

The TER-calculation;is presented in table 9.1.4.-4.

Table 9.1.4.-4: TERIong-term for earthworm-eating birds under consideration of biomagnification in
the food-chain:

NOEL
ETE [markg bw] TER
1.38 60.4 43.8

The resulting TER is above the trigger and indicates a low risk via this route.

b) Food chain from fish to fish-eating birds

highest PEC,, 4 (twa, 3 weeks, FOCUS step 1, 1 m distance) = 40.4 ug/L
whole-body-BCF for fish = 1090

PECtish = PECyater * BCF = 40.4 * 1090 = 44036 pg/kg bw (fish) = 44 mg/kg bw (fish)
ETEyiqs: 44 x 0.21 = 9.24 (figure 0.21 given in guidance document)




-478 -

Fluazinam — Volume 3, Annex B.9 Ecotoxicology December 2005

Table 9.1.4.-5: TERIong-term for fish-eating birds under consideration of biomagnification in the

food-chain.
NOEL
ETE [malkg bw] TER
9.24 60.4 6.5

The resulting TER is above the trigger and indicates an acceptable risk via this route.

c) Biomagnification in terrestrial food chains

According to the evaluation in the toxicology part of the DAR, the potential of bioaccumulation of
fluazinam in vertebrates is low due to extensive metabolism of the‘substance. In lactating goats
and laying hens the maximum level of radioactivity - including metabolites - found in total tissue
after oral administration of fluazinam was <2 % and < 3 % of the administered dose, respectively.

It can be concluded that the risk of biomagnification in terrestrial food chains is low.

3) Exposure of birds via drinking water

The water intake of birds is calculated according to SANCO0/4145/2000.
Total water ingestion rate (L / day) = 0.059W®¢/

where W is the body weight in kg.

The exposure from puddles of spray liquid'is assessed as a worst case. The dilution for spraying is
200 (-500) L water/ha containing 200 g-ai. When a dilution factor of 5 is applied for the
concentration in the puddle, a PECaginking water Of 200 mg ai/L is derived.

The total water ingestion rate (daily water intake DW1) of a small bird (10 g) is calculated as 2.7
mL/d. The acute toxicity (LDsg) for a 10 g bird is calculated as 17.8 mg ai/bird. The short-term LDsg
is > 12.3 mg ai/bird.

The Toxicity Exposure Ratios (TER) for the acute and short-term time scales are calculated as
LDso/ETE. The ETE is:calculated as PECgjinking water X DWI (daily water intake).

Table 9.1.4.-6: Acute and_short-term TERs for birds drinking contaminated water from puddles

scenario ETE TER
acute 0.54 33
potatoes
short-tefm 0.54 >23

The resulting TER figures indicate that the risk for wild birds after all representative uses of

fluazinam is acceptable.

Conclusion:
After application of fluazinam under the intended representative use conditions the risk to wild birds

is acceptable.
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B.9.2

B.9.2.1

Effects on aquatic organisms (Annex IIA 8.2, Annex IlIA 10.2)

Acute toxicity of active substance, metabolites and formulations to aquatic organisms
Active substance
Acute toxicity to fish (lIA 8.2.1)

Reference: Gelin, M.D & J. Laveglia (1992): Technical Fluazinam (IKF-1216) — Acute Toxicity to
Rainbow Trout (Oncorhynchus mykiss) Under Flow-Through Conditions. Report No. 5099-91-0422-
TX-002

Test guideline: FIFRA Guideline 72-1

GLP: yes

Test item: Fluazinam techn.: 96.8 % w/w, lot no. 1030/91

Material and methods:

A 96 hours acute toxicity test of fluazinam to rainbow trout was performed. 20 fish (10 per replicate)
were exposed to nominal test concentrations of 0 (dilution water control), O (solvent control,
acetone), 19, 27, 39, 56 and 80 ug/L, respectively, under flow through conditions. The fish were

5.1 cm (mean) in length and had an average weight@of 2.0 g. Fish were exposed to test
concentrations and controls under the following conditions: 16/8-hour light/dark photoperiod, 12 —
13 °C, pH 6.8 — 7.1, 68 — 98 % O, saturation, a’total hardness of 30 mg/L as Ca CO;and a specific
conductivity of 120 pmhos/cm. Analyses of test substance were conducted at the start and end of
the test.

Findings:

Mean measured concentrations were 10, 15, 28, 33 and 56 ug/L, therefore the assessment is
based on mean measured concentrations.

Behavioural or sublethal effects like changing of pigmentation (darkening), partial and complete
loss of equilibrium and lethargy were observed at test concentrations of 28 and 33 ug/L, therefore
the 96 hours “no effect” concentration (NOEC) was determined to be 15 ug/L. After 96 hours at

33 pg/L 35 % and at.56 ug/L 100 % mortality was noted. The 96 hours LC5, was estimated to be 36
Mg/l (95% CL 33 —56 ug/L).

Conclusion: LCg(96 h): 36 pug/L and NOEC: 15 ug/L based on mean measured concentrations
Comment (RMS): Study considered acceptable.

Reference: Hill, R. W. (1985): PP192: Determination of Acute Toxicity to Rainbow Trout (Salmo
gairdneri). Report No. BL/B/2560

Test guideline: US EPA § 72-1

GLP: yes

Test item: PP192 (technical fluazinam): 97.3% w/w, Lot no. 8303-4

Material and methods:

The acute toxicity of fluazinam to Oncorhynchus mykiss (formerly Salmo gairdneri) was studied in a

96 hours flow-through test. 20 fish per treatment (with a mean length of 34.6 mm and a mean
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weight of 0.54 g) were exposed to test concentrations of 0.056, 0.075, 0.1, 0.18, 0.32, 0.56 mg/L,
one solvent control (acetone and Tween 80) and one dilution water control. For chemical analysis
of test substance samples were taken daily. During the study the following physical parameters
were monitored in fish exposure vessels: 10.6 — 11.4 mg/L O,, pH 7.6 — 7.8, 11.8 — 12.7 °C, total
hardness 50 — 56 mg/l as CaCO3; and conductivity 130 — 170 uS/cm.

Findings:

Mean measured concentrations of fluazinam were 0.057, 0.064, 0.091, 0.16,0.27 and 0.46 mg/L
(82.1 — 101.8 % of nominal concentrations), thus toxicity endpoints are based on mean measured
concentrations. After 93 hours at all tested concentration behavioural or'sublethal effects (loss of
equilibrium, darkening in pigmentation, surfacing and rapid respiration) were observed, therefore
the NOEC for sublethal effects was < 0.057 mg/L. Mortalities were-observed at concentrations

2 0.091 mg/L. The 96 hours LCs, was calculated to be 0.11 mg/L (95 % CL 0.1 — 0.13 mg/L).
Conclusion: LCs, (96 h): 110 pg/L and NOEC < 57 ug/L, based on mean measured concentrations
Comment (RMS): Study considered acceptable.

Reference: Gelin, M.D. & J. Laveglia (1993): Technical Fluazinam (IKF-1216) — Acute Toxicity to
Bluegill Sunfish (Lepomis macrochirus) Under Flow-Through Conditions. Report No. 5099-91-
0421-TX-002

Test quideline: FIFRA Guideline 72-1

GLP: yes

Test item: Fluazinam techn.: 96.8 % w/w, lot no. 1030/91

Material and methods:

A 96 hours test on the acute toxicity of fluazinam to bluegill sunfish was performed under flow
through conditions at five neminal test concentrations, one control and one solvent control
(acetone). The nominal test concentrations were 31, 45, 64, 91 and 130 pg/L, respectively. Twenty
fish (10 per replicate, fish had a mean length and weight of 36 mm and 1.1g) were exposed to each
test concentration yunder the following test conditions: 16/8-hour light/dark photoperiod, temperature
was maintained-at 21 °C, pH 6.7 — 7.1, 76 — 102 % O, saturation and total alkalinity 20 — 24 mg/l
CaCo;.

Findings:

Mean measured exposure concentrations were 21, 34, 44, 66 and 93 pg/l, respectively. All toxicity
endpoints are based on mean measured concentrations.

Nomortalities and sublethal effects were observed in controls and at the lowest concentration of

21 ug/L, thus the NOEC was 21 ug/L. Behavioural or sublethal effects (loss of equilibrium, lethargy,
and swimming at the surface) were noted at 66 pg/L. After 96 hours 10 % mortality was observed
at 34 ug/L and at the highest concentration of 93 ug/l all fish were dead. The 96 hours EC5, was
calculated to be 55 pg/L (95% CL 44 — 66 pg/L).

Conclusion: LCs, (96 h): 55 ug/L and NOEC: 21 ug/L based on mean measured concentrations
Comment (RMS): Study considered acceptable.
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Reference: Peither, A. (2001a): Acute Toxicity of Fluazinam to Zebra Fish (Brachydanio rerio) in a
96-Hour Flow-Through Test. Report No. 813431

Test guideline: OECD 203

GLP: yes

Test item: Fluazinam tech.: 98.4 % w/w, batch no.: A629/1995

Material and methods:

The acute toxicity of fluazinam to zebra fish was assessed in a 96 hours test under flow-through
conditions. Seven fish were exposed in replicates to 11, 25, 52, 110, 250 ug/L, one dilution water
control and one solvent control (N,N-dimethylformamide). The following exposure conditions were
measured during test period: pH 7.8 — 8.2, 22 — 23 °C, a total hardness of 216 mg/L as CaCQO;,,
7.2 — 8.2 mg/L dissolved O, and a light intensity of 50 — 500 Lux’(16/8 hours light/dark
photoperiod). After 24 hours in concentrations = 52 ug/L theest item was noted at the surface of
water. The body weight and length of ten fish were measured at the start of the test: fish had an
average weight of 0.18 + 0.04 g and a mean length of 2.8 £ 0.2 cm. For the analysis of test
concentrations, duplicate samples were taken at thecstart of the test, after 48 hours and at the end
of the test.

Findings:

Mean measured concentrations were: not analysed, 19, 49, 79 and 208 pg/L, all reported results
are based on mean measured concentrations. After 96 hours no mortalities or other symptoms of
intoxication were noted in controls and-concentration up to 19 pg/L. Thus the NOEC was 19 ug/L.
After 72 hours at the next higher concentration level (49 ug/L) mortalities and sublethal effects (fish
mainly at water surface) were observed. At the highest concentration level all fish died until 48
hours. The 96 hours ECs, was calculated to be 89 pg/L (95% CL 64 — 123 pg/L).

Conclusion: LCs, (96 h): 984ug/L and NOEC: 19 ug/L based on mean measured concentrations
Comment (RMS): Study<«considered acceptable.

Reference: Peither; A. (2001b): Acute Toxicity of Fluazinam to Guppy (Poecilia reticulata) in a 96-
Hour Flow-Through Test. Report No. 813453

Test guideline: OECD 203

GLP: yes

Test item: Fluazinam tech.: 98.4 % w/w, batch no.: A629/1995

Material and methods:

A 96 hours test on the acute toxicity of fluazinam to guppy, was performed under flow through
conditions at five nominal test concentrations, one dilution water control and one solvent control
(N,N-dimethylformamide). The nominal test concentrations were 2.4, 7.6, 24, 78, and 250 pg/L,
respectively. The fish were 3.7 £ 0.3 cm (mean) in length and had an average weight of

0.48 + 0.21 g (measured at start of the test from 10 fish). Two replicates with seven fish each were
exposed to each test concentration under the following test conditions: 16/8-hour light/dark
photoperiod, 22 — 23 °C, pH 7.7 — 8.0, =2 7.3 mg/L dissolved O, and a total hardness of 198 mg/l as
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CaCOs;. Chemical analyses of the test item were performed at concentrations = 24 ug/L and
samples were taken at the start of the test (0 h), after 48 hours and at the end of the test (96’h).
Findings:

Mean measured concentrations were: not analysed, not analysed, 22, 68 and 234 ug/L. The
reported results are related to mean measured concentrations. No mortalities and.other symptoms
of intoxication were observed at concentrations up to 22 ug/L, therefore the NOEC was determined
to be 22 ug/L. After 48 hours mortalities and effects (staying at the bottom of the test vessels) were
noted at 68 pg/L. At the highest concentration (234 pg/L) after 48 hours 100' % mortality was
recorded. The 96 hours LCsy was calculated to be 109 pg/L (95% CL 52— 226 pg/L).

Conclusion: LCsy (96 h): 109 ug/L and NOEC: 22 ug/L based on mean measured concentrations
Comment (RMS): Study considered acceptable.

Reference: Shults, S. K, A. W. Brock & L. Laveglia (1993):*Acute Toxicity to Sheepshead Minnow
(Cyprinodon variegatus) Under Flow-Through Conditions with Technical Fluazinam (IKF-1216).
Report No. 5017-91-0415-TX-002

Test guideline: FIFRA Guideline 72-3

GLP:

Test item: Fluazinam techn.: 100 % ai, lot #4030/91

Material and methods:

A 96 hours test on the acute toxicity of fluazinam to marine fish (Cyprinodon variegatus), was
performed under flow-through conditions at five nominal test concentrations, one dilution water
control and one solvent control (acetone). The nominal test concentrations were 0.13, 0.22, 0.36,
0.6, and 1.0 mg/L, respectively. A representative sample of fish were measured (N = 30) and fish
had a mean length of 26 (24— 35) mm and an average weight of 0.41 (0.25 — 0.7) g. Twenty
organisms (ten per replicate) were exposed to each test concentration under the following test
conditions: 16/8-hour light/dark photoperiod, 22 — 23 °C, pH 7.8 — 8.2, 64 — 94 % oxygen saturation
and a salinity of 31— 32 %.. Chemical analysis of test item concentrations in test media was carried
out at 0, 48 and-96 hours of the exposure period.

Findings:

Mean measured concentrations were 0.08, 0.14, 0.24, 0.33 and 0.52 mg/L. No effects were
observed at control and lowest concentration (0.08 mg/L) tested. Therefore the NOEC was
0.08.mg/L and the LOEC 0.14 mg/L. At 0.24 mg/L after 24 hours the mortality was 100 %. The 96
hours LCs, was calculated to be 0.12 mg/L (95% CL 0.08 — 0.24 mg/L).

Conclusion: LCx, (96 h): 120 pg/L and NOEC: 80 ug/L based on mean measured concentrations
Comment (RMS): Study considered acceptable.

Acute toxicity to aquatic invertebrates (IlA 8.2.4)
Reference: Farrelly, E., Vincent, J., Hamer, M. J. & Hill, I. R (1984): B 1216 (PP192): Toxicity to
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First Instar Daphnia magna. Report No. RJ0392B

Test guideline: OECD 202

GLP: yes

Test item: Fluazinam techn. (PP192): purity 98.5 %, Lot No. 8303-2

Material and methods:

The acute toxicity of fluazinam to Daphnia magna (first instar < 24 h old) was studied over a 48 h
exposure period under static conditions. The daphnids were exposed to six nominal concentrations
0.625, 0.125, 0.25, 0.5, 1.0, 2.0 mg/L and one solvent control (0.01% methanol). Three replicates
with 10 daphnids each were prepared for each concentration and control. As test medium served
reconstituted hard water. The temperatures of the water bath containing the test vessels was

20 £ 1°C (direct measurements in test vessels were not performed). The pH was in the range of
8.0 — 8.5 and the oxygen content was = 88 % saturation during the study. Chemical analyses of the
test item were performed at each concentration and samples;were taken at the start (0 h) and the
end of the test (48 h).

Findings:

Mean measured concentrations were 0.05, 0.1, 0.19,;0.41, 0.76 and 1.67 mg/L. Already at lowest
concentration the immobility of daphnids was 12 % and at 0.76 mg/L 100 % of daphnids were
immobile. Therefore the NOEC was < 50 ug/L and the ECs, was calculated to be 0.19 mg/L

(95 %CL: 0.16 — 0.22).

Conclusion: ECsq (48 h): 190 ug/L and NOEC < 50 ug/L based on mean measured concentrations

Comment (RMS): The total hardness (in mg/L CaCQO3) of test solutions was not stated, direct

measurements of temperature in test media were not performed and no valid NOEC could be
derived due to effects in the lowest tested concentration. Therefore the study was considered to be

not acceptable.

Reference: Shults, S.’K., Brock, A. W. & Laveglia, J. (1992): Acute Toxicity to Daphnids (Daphnia
magna) Under Flow-Through Conditions with Technical Fluazinam (IKF-1216). Report No. 5108-
91-0418-TX-002

Test guideline: OECD 202

GLP: yes

Test item: Fluazinam techn. (IKF-1216): purity 100 %, Lot# 1030/91

Material and methods:

The acute toxicity of fluazinam to the waterflea Daphnia magna was studied under flow through
conditions over a 48 hours exposure period. Twenty daphnids (< 24 h old, 10 daphnids per
replicate) were exposed to five nominal concentrations (39, 65, 110, 180 and 300 ug/L), a control
and a solvent control. During the exposure period water quality parameters were measured: 20 —
21 °C, 78 — 93 % O, saturation, pH 8.1 — 8.3, 170 mg/L CaCOs.

Chemical analysis of fluazinam was done at initiation (0 h) and termination (48 h) of the study.
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Findings:

Mean measured concentrations were 34, 54, 94, 150 and 260 ug/L. After 48 hours at the lowest
concentration the immobility of daphnids was 5 %, however at the next higher concentration level
(54 ug/L) no effects were observed. The effects at the lowest concentration were not related to the
presence of the toxicant, therefore the NOEC was estimated to be 54 pg/L. At the.highest tested
concentration the immobility was 65 % and a clear dose/response relationship could be noted. The
slope of the concentration-response curve was calculated to be 2.8 and the EC5, was determined
to be 220 pg/L (95%CL: 190 — 300 pg/L) by the moving average method.

Conclusion: ECsq (48 h): 220 ug/L and NOEC: 54 ug/L based on mean measured concentrations
Comment (RMS): Study considered acceptable.

Reference: Schmidt, T. (2003): Acute Toxicity of Fluazinam Technical to First-Instar Larvae of
Chironomus riparius in a 48-Hour Test. Report No. 851182

Test guideline: OECD 202, OECD proposal 219

GLP: yes

Test item: Fluazinam techn., purity: 97.8 %, batch no:: A629/1995

Material and methods:

The acute toxicity of fluazinam to the midge Chironomus riparius (2 — 3 days old first instar larvae)
was studied under static test conditions. Larvae were exposed in a water phase without sediment
for 48 hours. Six nominal concentrations (10, 20, 40, 80, 160 and 320 ug/L), a water control and a
solvent control (DMF) were tested. 20.larvae were exposed to each concentration level and control.
At the start of the test larvae were fed (mixture of green algae and fish food) to ensure their
survival. The water temperature, pH and dissolved oxygen concentrations of test media were
measured at the start and end of the study and reported as follows: 20 — 22°C, pH 7.8 (start), pH
9.5-10.1 (end) and = 8.1 mg O,/L (> 60 % saturation). Additionally chemical analysis of test item
concentrations was carried out for all concentration levels except the lowest concentration of

10 pg/L.

Findings:

Mean measured concentrations were: not analysed, 12, 33, 68, 120, 238 ug/L. All biological
endpoints are:based on mean measured concentrations.

After 48 hours no midge larvae were immobilized (dead) in both control and up to a concentration
level of 42 ug/L. Therefore the NOEC was determined to be 12 ug/L and the LOEC was 33ug/L.
The 48 hours EC50 was calculated to be 45 ug/l (95% CL: 43 — 48 pg/L).

Conclusion: ECsq (48 h): 45 pg/L and NOEC: 12 ug/L based on mean measured concentrations

Comment (RMS): Study not considered acceptable. The chironomid larvae were exposed without

sediment. This exposure condition was caused a high stress situation for the normally sediment-
dwelling organisms. Therefore the results of the study are not reliable and are not considered in the
risk assessment. Furthermore a Chironomus riparius study according to the BBA proposal 1995
was performed (evaluated under point B.9.2.2) and was included into the risk assessment to cover

the risk to sediment-dwelling organisms.
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Effects on algal growth and growth rate (llA 8.2.6)

Reference: Smyth, D. V. & Tapp, J. F. (1987): PP192 (B1216): Determination of Toxicityto the
Green Alga Selenastrum capricornutum. Report No. BL/B/3056

Test guideline: OECD 201

GLP: Yes

Test item: Fluazinam techn. (PP162): purity 97 %, batch no: not stated

Material and methods:

A test on growth inhibition of Pseudokirchneriella subcapitata (formerly Selenastrum
capricornutum) was performed with fluazinam under static conditions:

The algal cultures (1.0 x 10* cells/ml in culture media) were exposed to seven nominal
concentrations: 0.01, 0.018, 0.032, 0.056, 0.1, 0.18 and 0.32 mg/L as well as to a dilution and a
solvent control (acetone). The test samples were incubated for up to 96 hours under static
conditions, at temperatures from 23.8 — 24 °C, pH 6.9 — 7.4, and continuous illumination (light
intensity: 7200 Lux). Cell densities were determined after 24, 48, 76 and 96 hours by electronic
particle counting using a Coulter Counter Model ZB.cThe calculation of test substance inhibiting the
growth (biomass and growth rate) was done separately for each treatment in comparison to control.
Chemical analyses of fluazinam were conducted for all treatment levels at the start and end of the
testing.

Findings:

Mean measured concentrations were:0.008, 0.015, 0.026, 0.048, 0.082, 0.15 and 0.2 mg/L. All
biological endpoints are based on mean measured concentrations.

No significant inhibition of biomass and growth rate were observed in concentration up to

0.048 mg/L, therefore the NOEC was 0.048 mg/L for both endpoints. The 96 h E,Cs, was
calculated to be 0.16 mg/L-(95% CL 0.12 — 0.22 mg/L). The growth rate at each concentration was
relatively constant and at:the highest tested concentration the inhibition was 13 %, therefore the
E,Cso was estimated to'be > 0.22 mg/L.

Conclusion: 96 hour E,Csq: 160 ug/L, E.Cso: > 220 ug/L, NOEC: 48 ug/L based on mean measured
concentrations

Comment (RMS): Study considered acceptable.

Effectsion aquatic plants (lIA 8.2.8)

Reference: Boeri, R. & T.J. Ward (2001): IKF-1216: Toxicity to the Duckweed, Lemna gibba.
Report No. 2129-SK

Test quideline: ASTM 1991, EPA OPPTS 850.4400

GLP: yes

Test item: Fluazinam techn., purity: 98.4 %, batch no: A626/1995

Material and methods:

The toxicity of fluazinam to the duckweed Lemna gibba was assessed in a static renewal system

(solution renewals on day 3 and 5) over a 7 days exposure period. Three replicates of aquatic
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plants (12 fronds per replicate) in 20X-AAP media were exposed to seven nominal concentrations:
1.0, 2.0, 5.0, 10, 20, 40 and 80 ug/L as well as to a dilution control and a solvent control (DMF).
Environmental conditions throughout the study were monitored: 23.8 — 25.7 °C, pH 7.5 =7.6 (day
0), pH 9.3 — 10.2 (day 7) and continuous illumination with an intensity of 5030 — 5480ux.

Total number of fronds and abnormal appearance of fronds was observed on day.0;’3, 5and 7.
Inhibition of frond growth (biomass and growth rate) was calculated by standard-statistical methods
relative to pooled control data. Chemical analyses of fluazinam were conducted on day 0, 3 and 5
of each freshly prepared test solution and old samples were analysed on day 3, 5 and 7.

Findings:

Mean measured concentrations of fresh solutions were 0.859, 1.73, 458, 7.96, 17.5, 35.9 and
69.1 pg/L test item corresponding to 80 to 92 % of the nominal concentrations. In old solutions
fluazinam was found in amounts of 0.645, 1.25, 3.03, 5.82, 11.4721.3 and 37.5 ug/L corresponding
to 46.9 — 64.5 % of nominal concentrations. Thus all biological endpoints were related to mean
initial measured concentrations.

On day 7 no significant inhibition of frond growth (biomass: AUC) and fronds growth rate was
observed at concentrations up to 35.9 ug/L compared to the pooled control data. At 69.1 ug/L the
inhibition of growth rate was 14 % and the inhibition of biomass was 26 %, both values were
significantly different when compared to control: Therefore the NOEC was 35.9 pg/L and LOEC
was 69.1 ug/L. The E,Csy and E,Csq could not be calculated because inhibition of biomass and
growth rate were < 50 % in all tested concentrations, thus the E,Csq and E,Cs, were estimated to
be > 69.1 ug/L, based on initial measured concentration.

Conclusion: 7 d E,Cso and E,Cso> 69:1 pg/L, NOEC = 35.9 ug/L based on initial measured
concentrations

Comment (RMS): In order to obtain a clear concentration response curve and a reliable EC50 the

inhibition at highest tested-concentration should be at least 50 %. Thus the study is considered not
acceptable. However, fluazinam is a fungicide and a study with a higher plant species is not
necessary according.to the directive 91/414/EEC. Therefore the results will be accepted as

additional information and there is no need to perform a new study.

Metabolites

Acute toxicity to fish (IIA 8.2.1)

Reference: Hertl, A. (1997a): Acute Toxicity of AMPA to Zebra Fish (Brachydanio rerio) in a 96-
Hour Static Test. Report No. 662512

Test guideline: OECD 203

GLP: yes

Test item: AMPA 98.7 % w/w, Lot No.: 9511

Material and methods:

The acute toxicity of the metabolite AMPA to zebra fish (Brachydani rerio) was assessed in a 96
hours static test. Due to the low solubility of the test substance (< 0.04 mg test substance/L) fish

were exposed to undiluted filtrate of a supersaturated stock solution (100 mg/L continuously stirred
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for up to 2 hours in the dark), dilutions of 1:2, 1:4, 1:8, and 1:16 and an untreated control. Seven
fish were tested for each concentration. At the start of the test the fish had a mean body length of
3.0 £ 0.15 cm and a mean body wet weight of 0.26 + 0.03 g. The water temperature, pH‘and
dissolved oxygen concentrations of test media were measured daily and reported as follows: 23 —
24°C, pH 7.5-7.9 and = 8.1 mg O,/L. Chemical analysis of test item concentrations' was carried
out only for the undiluted stock solution at 0, 48 and 96 hours of the exposure period.

Findings:

The measured concentrations in filtrate (highest concentration level) were; 0.131 mg/L at 0 hr,
0.084 mg/L at 48 hr and 0.063 mg/L at 96 hr, respectively. The mean measured concentration was
0.09 mg/L (calculated as the average over all measured concentrations) and was well above the
maximal water solubility of 0.04 mg/L.

In all concentrations (filtrate with 0.09 mg/L and 1:2, 1:4, 1:8, 1:16 dilutions) and the control no
sublethal effects and mortalities were observed until the end-of the study. Therefore the NOEC is
> 0.09 mg/L and the LCxq is > 0.09 mg/L.

Conclusion: LCso (96 h): > 0.09 mg AMPA/L and NOEC:= 0.09 mg AMPA/L based on mean
measured concentrations of the filtrate of a supersaturated stock solution (solubility limit AMPA:
0.04 mg/L)

Comment (RMS): Study considered acceptable:

Acute toxicity to aquatic invertebrates-(llA 8.2.4)

Reference: Hertl, J. (1997b): Acute Toxicity of AMPA to Daphnia magna in a 48-Hour
Immobilization Test. Report No. 662490

Test guideline: OECD 202

GLP: yes

Test item: AMPA, purity: 98.7 %, Lot No: 9511

Material and methods:

Young daphnids (less'than 24 hours old) were exposed to AMPA (metabolite of fluazinam) under
static conditions for' 48 hours. Due to the low solubility of the test substance (< 0.04 mg test
substance/L) daphnids were exposed to undiluted filtrate of a supersaturated stock solution (100
mg/L continuously stirred for up to 2 hours in the dark). The study was performed as a limit test
with one concentration (using the filtrate) and a control. The test concentration was analytically
determined in the test medium (undiluted filtrate) at the start and at the end of the test.
Test.conditions: 20 + 1 °C; 16 h light / 8 h dark photoperiod, pH 7.8 — 9.0; 7.8 — 8.9 mg/L dissolved
Q,, a total hardness of 250 mg/L (as CaCOy).

Findings:

At the initiation 0.28 mg/L and at termination 0.24 mg/L of test substance was measured. All
biological endpoints were related to the mean measured concentration of 0.26 mg/L. During the
exposure period no sublethal effects or immobility were observed in the control and at the tested
concentration (0.26 mg/L). Therefore the NOEC was = 0.26 mg/L and the EC50 > 0.26 mg/L:
Conclusion: ECsq (48 h): > 0.26 mg AMPA/L and NOEC: = 0.26 mg AMPA/L based on mean
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measured concentrations of the filtrate of a supersaturated stock solution (solubility limit AMPA:
0.04 mg/L)
Comment (RMS): Study considered acceptable.

Effects on algal growth and growth rate (lIA 8.2.6)

Reference: Hertl, J. (1997c¢): Toxicity of AMPA to Scenedesmus subspicatus in;a 72-Hour Algal
Growth Inhibition Test for Poorly Soluble Test Substances. Report No. 662477

Test guideline: OECD 201

GLP: yes

Test item: AMPA, purity: 98.7 %, Lot No: 9511

Material and methods:

The effects of AMPA on the growth of the unicellular green alga Scenedesmus subspicatus were
assessed in a growth inhibition test (limit test). The algal cultures (1 x 10* cells/ml) were exposed to
undiluted filtrate of a supersaturated stock solution (100 mg/L continuously stirred for up to 2 hours
in the dark) and a control. Test samples (3 replicates of filtrate, 6 controls) were incubated for up to
72 hours under static conditions and continuous illumination. The temperature was 23 °C and the
pH ranged from 7.9 — 8.1 at the start of the test. Cell densities were determined by electronic
particle counter (Coulter Counter Model ZM)..Chemical analysis of test item in the undiluted stock
solution was carried out at the start and the:end of the test.

Findings:

At the end of the test pH had increased to 10.7 due to the high CO, consumption of fast-growing
algae.

At the initiation 0.25 mg/L and af termination 0.23 mg/L of test substance were measured. All
biological endpoints were related to the mean measured concentration of 0.24 mg/L.

No toxic effects were observed in the highest tested concentration (filtrate with maximal dissolvable
concentration of AMPA). Therefore the NOEC is = 0.24 mg/L and the E,Cs¢/E,Csq (72 h) is

>0.24 mg/L.

Conclusion: E,Cso/ECs (72 h): > 0.24 mg AMPA/L and NOEC: = 0.24 mg AMPA/L based on the
mean measured’concentration of the filtrate of a supersaturated stock solution (solubility limit of
AMPA: 0.04 mg/L)

Comment{RMS): Study considered acceptable.

Formulation

Acute toxicity to fish (llIA 10.2.1)

Reference: Sankey, S.A., Tapp, J.F., Caunter, J.E. & Penwell, A.J. (1991): Fluazinam: Acute
Toxicity to Rainbow Trout (Oncorhynchus mykiss) of a 500 g/L SC Formulation. Report No:
BL4323/B

Test guideline: OECD 203

GLP: Yes

Test item: Fluazinam 500 SC: 38.2 % w/w fluazinam, equivalent to 476.4 g ai/L (specific gravity:



- 489 —

Fluazinam — Volume 3, Annex B.9 Ecotoxicology December 2005

1.228), batch no: RS346/A
Material and methods:

The 96 hours acute toxicity of the formulation Fluazinam 500SC to rainbow trout was assessed
under flow through conditions. Ten fish per treatment were exposed to nominal concentration of 0
(untreated control), 32, 56, 100, 180, 320 and 560 pg/L.

The fish were 3.3 cm (mean) in length and had an average weight of 4.7 g. Thefollowing
environmental test conditions were given during testing: 16/8-hour light/dark photoperiod, 15.1 —
15.4 °C, pH 7.58 — 7.73, 9.4 — 10.0 mg/L O, content, a conductivity of 171.6'— 214 uyS/cm and a
total hardness of 42.3 — 43 mg/L CaCO:..

Chemical analyses of the active substance were performed daily for.all concentration levels.
Findings:

Measured concentrations of formulation were in the range of 77 95 % of nominal concentrations
and reported as follows: 29, 53, 83, 140, 280 and 430 ug/L. All biological endpoints are based on
mean measured concentrations. In the lowest concentration no sublethal effects and mortality were
observed, thus the NOEC was determined to be 29 ug/L, expressed as fluazinam 11.1 ug ai/l. Fish
exposed to = 53 pg/L showed intoxication symptomsslike surfacing, dark discoloured, abnormal
respiration and loss of balance. At a concentration-of 430 ug/L all fish were dead after 96 hours.
The LCsy was calculated to be 160 p/L (95% CL130 — 210 pg/L), expressed as fluazinam

61.1 pg ailL (95 % CL 49.7 — 80.2 pg ai/L).

Conclusion: 96 hours ECsy: 61.1 ug ai/l, NOEC: 11.1 ug ai/L, based on mean measured
concentrations

Comment (RMS): Test fish were smaller than recommend in OECD guideline, however no adverse

effects on results of the study were noticed. Study considered acceptable.

Acute toxicity to aquaticcinvertebrates (llIA 10.2.1)

Reference: Farrelly, E.,Navet, X. & Hamer, M. J. (1991): Fluazinam: Acute Toxicity of a 500 g/L
SC Formulation to First Instar Daphnia magna. Report No: RJ1024B

Test guideline: OECD 202

GLP: Yes

Test item: Formulation YF7604B: 38.4 % w/w fluazinam, equivalent to 495 g ai/L (specific gravity:
1.29), batch no: not specified

Material"and methods:

A 48 hours acute test to Daphnia magna with Fluazinam 500SC under static conditions was
performed. The effects of the formulation to first instar daphnids (< 24 h old) were observed at nine
nominal test concentrations: 55, 91, 152, 254, 423, 704, 1170, 1960 and 3260 pg/L, equivalent to
21, 35, 58, 97, 162, 270, 451, 751 and 1250 ug ai/L. Twenty daphnids were exposed to each
treatment and a control. At the start and the end of the test period the following parameters were
measured: pH 8.0 — 8.2, temperature 20 £ 1°C, = 91 % oxygen saturation and light intensity 800
Lux (16/8 hours light/dark photoperiod)

Samples for chemical analyses of the active substance were taken before adding the test
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organisms and at test termination from each concentration.

Findings:

Mean measured concentrations of fluazinam in test solutions were < 40 (limit of detection), 44, 67,
113, 182, 268. 425, 628 and 1148 ug/L (84 — 126 % of nominal concentrations). Biological
endpoints were related to nominal concentrations. Statistically significant effects (immobility) were
reported for concentrations = 254 ug/L, thus the NOEC was determined to be 152 ug/L (58.4 ug
ai/L expressed as fluazinam). The ECs, was calculated to be 310 ug/L expressed as fluazinam
119 ug aill.

Conclusion: 48 hours ECsy: 119 ug ai/L; NOEC: 58.4 ug ai/L, based on . nominal concentrations

Comment (RMS): Study considered acceptable.

Effects on algal growth and growth rate (ll1IA 10.2.1)

Reference: Smyth, D. V., Sankey, S.A. & Stanley, R.D. (1991): Fluazinam: Toxicity to the Green
Alga Selenastrum capricornutum of a 500 g/L SC Formulation. Report No: BL4362/B

Test guideline: OECD 201

GLP: Yes

Test item: Fluazinam 500 SC: 38.2 % w/w fluazinam, equivalent to 476.4 g ai/L (specific gravity:
1.228), batch no: RS346/A

Material and methods:

The growth inhibition effects of the formulation to the unicellular green alga Pseudokirchneriella
subcaptitata (formerly Selenastrum capricornutum) were studied under static conditions. The algal
cultures (initial cell density: 10* cells/ml) were exposed to nominal concentrations of 0.08, 0.25, 0.8,
2.5, 8.0, 25, 80 and 250 mg/L (three replicates for each concentration) in artificial algal culture
medium.

The test samples were incubated for up to 96 hours under static conditions at a temperature
ranging from 23.9 — 24.0°C, pH 7.2 — 7.4 (start), pH 7.7 — 10.3 (end), continuous “cool white”
illumination and under continuous shaking on an orbital incubator. Algal cell densities were
determined using-ah electronic particle counter (Coulter counter model ZB). The endpoint were
inhibition of growth and biomass (AUC) compared to control. Chemical analysis of fluazinam was
performed at’the beginning and at the end of the test.

Findings:

The mean measured concentrations of the formulation were determined to be 0.057, 0.15, 0.41,
1.2,:5.7, 10, 68 and 180 mg/L (60 — 81 % of nominal concentration). All endpoints are based on
mean measured concentrations. At the three highest exposure concentrations (10, 68 and 180
mg/L) the suspended particulate matter was very high. This resulted in high background counts
and it was impossible to determine valid algal counts. Therefore for statistical analysis the three top
concentrations were excluded. After 72 hours the biomass (AUC) and growth rate were significantly
effected at a concentration of 0.41 mg/L and 1.2 mg/L, thus the NOEC was 0.15 mg/L for biomass
and 0.41 mg/L for growth rate, expressed as fluazinam: 0.057 mg ai/L and 0.157 mg ai/L. The 72 h
EpCso and E,Cso were determined to be 1.4 mg/L and > 5.7 mg/L, expressed as fluazinam:
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E,Cs0> 2.176 mg ai/L and E,Csg= 0.534 mg ai/L.
Conclusion: 72 h E,Cso: 0.534 mg ai/lL, 72 h E,Cso > 2.176 mg ai/L, NOEC (biomass):
0.057 mg ai/L, NOEC (growth rate): 0.157 mg ai/L, based on mean measured concentrations.

Comment (RMS): Study considered acceptable.

Table B. 9.2.1-1: Summary of acute toxicity data for aquatic organisms; values which are relevant
for risk assessment are in bold

Test oraanism test time endpoint test NOEC ECs0/LCso Reference/

g condition P conc. | [ug ai/lL] [ug ai/L] | study acceptable
fluazinam
Oncorhynchus mykiss flow . Gelin & Laveglia
Rainbow trout through 96 hr mortality m 15 36 1992/ yes
Oncorhynchus mykiss flow . < .
Rainbow trout through 96 hr mortality m <57 110 Hill 1985/yes
Lepomis macrochirus flow . Gelin & Laveglia
Bluegill sunfish through 96 hr mortality g 21 55 1993/ yes
Brachydanio rerio flow . .
Zebra fish through 96 hr mortality m 19 89 Peither 2001a/ yes
Poecilia reticulata flow 96 hr mortality m 22 109 Peither 2001b/ yes
Guppy through
Cyprinodon variegatus flow . Shults et al 1993/
Sheepshead minnnow through 96 hr mortality m 80 120 yes
Daphnia magna . . o Farrelly et al 1984/
Waterflea static 48 hr immobility m <50 190 no
Daphnia magna flow . - Shults et al 1992/
Waterflea through 48 hr immobility m 54 220 ves
Chironomus riparius static. ©7| 48hr | mortalty | m 12 45 | Schmidt2003/ no
Midge
Pseudokirchn. subcapitata . biomass 160 | Smyth & Tapp 1987/
Green alga etic 96 hr growth rate m 48 > 220 yes
Lemna gibba static 74 biomass im 359 > 69.1 Boeri & Ward 2001/
Duckweed renewal growth rate no
metabolite AMPA (water solubility limit: < 0.04 mg/L)
Brachydanio rerio static 96 hr | mortality m 290 >90 Hertl 1997a/ yes
Zebra fish B
Daphnia magna static | 48hr | immobility | m > 260 >260 | Hertl 1997b/ yes
Waterflea
Scenedesmus subspicatus static | 72hr | Plomass | > 240 >240 | Hertl 1997¢/ yes
Green alga growth rate
Fluazinam 500SC in pg ai/L (results expressed as pg formulation/L)
Oncorhynchus mykiss flow . 11.1 61.1 Sankey et al 1991/
Rainbow trout through 96 hr mortality m (29) (160) yes
Daphnia magna . . - 58.4 119 Farelley et al 1991/
Waterflea static 48 hr immobility n (152) (310) yes
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Test ordanism test time endooint test NOEC ECs0/LCso Reference/
9 condition P conc. | [mg ailL] [ug ai/lL] | study acceptable
Pseudokirchn. subcapitata bi 57 534
iomass
Green alga static 79 hr m (150) (1400) Smyth et al 1991/
rowth 157 >2176 yes
9 (410) | (>5700)

Test conc.: test concentration based on mean measured (m), initial measured (im) or nominal (n) concentration

B.9.2.2 Chronic toxicity of active substance, metabolites and formulations to aquatic organisms

Active substance

Prolonged toxicity (21 day exposure) to fish (llA 8.2.2.1)

Reference: Sankey, S. A, Tapp, J. F., Caunter, J. E. & Stanley, R.D. 1992 Fluazinam: The 28 Day
LC50 to Rainbow Trout (Oncorhynchus mykiss). Report No: BL4167/B

Test guideline: OECD 204

GLP: yes

Test item: Fluazinam techn., purity: 98.1 %, batch no: not stated

Material and methods:

The prolonged toxicity of fluazinam to rainbow trout (Oncorhynchus mykiss) was assessed under
flow through conditions over a 28 day exposure period. Fish were exposed to five nominal
concentrations: 5.6, 10, 18, 32 and 56 pg/L, a dilution water control and a solvent control (DMF).
Ten trout per treatment and control were incubated under a 16/8-hour light/dark photoperiod and
were fed daily during the study. Environmental test conditions were determined daily for the first
three days and then 3 times per week;, mean values were 15.0 — 15.3°C, pH 7.5 - 7.86, 8.6 —
10.0 mg/L O, content, a conductivity of 176 — 207 uS/cm and a dilution flow-rate of 240 —

255 mL/min. The total hardness'was determined by titration and was 40.3 mg/L as CaCO:..

The mortality was recorded daily, behaviour and appearance of fish were checked on days 4, 7, 10,
14, 21 and 28 in each testivessel. At the end of the exposure period the length and weight of alive
fish were measured. Chemical analyses of fluazinam were conducted on day 1, 2, 3, 8, 10, 13, 17,
20, 23 and 28 at each tested concentration.

Findings:

Mean measured concentrations were 4.0, 7.4, 12, 24 and 44 ug/L, all endpoints are based on
mean measured concentrations. During the 28 days exposure period no sublethal effects and no
mortalities were noted in the dilution water control and in concentrations up to 12 ug/L. At day 28
30 % of fish were dead at 24 ug/L and 100 % at 44 ug/L. At this two highest concentrations
sublethal effects like reduced or no feeding, dark discoloration, quiescence, surfacing and rapid
respiration were also observed. Additionally the growth (mean length and weight) was effected at
concentrations of 24 and 44 ug/L. Thus the 28 days NOEC was 12 pg/L and the LC50 was
calculated to be 26 g/l (95 % CL 21 — 32 pg/L)

Conclusion: 28 d LCs, (mortality): 26 ug/L, 28 d NOEC and LOEC (mortality, sublethal effects,
growth): 12 ug/L and 24 ug/L based on mean measured concentrations

Comment (RMS): Study considered acceptable.
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Fish early life stage toxicity test (llA 8.2.2.2)

Reference: Fillmore, G. E. & J. Laveglia (1993): Technical Fluazinam (IKF-1216) — The Toxicity to
Fathead Minnow (Pimephales promelas) During Early Life-Stage Exposure. Report No: 5018-91-
0425-TX-002

Test quideline: FIFRA Guideline 72-4

GLP: Yes

Test item: Fluazinam techn., purity: 96.8 %, batch no: 1030/91

Material and methods:

The chronic effects of fluazinam to early life stages of fathead minnow were performed in flow
through exposure systems. Organisms (eggs and fry) were exposed.t6 nominal concentrations of
1.6, 3.1, 6.3, 12 and 25 pg/L, a dilution control and a solvent control (DMF). At test initiation 2 x 60
eggs ( < 24 hours old) per treatment and control were incubated’in egg incubation cups for up to 4
days (hatch period), after hatching 2 x 40 fry per treatment and control were transferred into
exposure aquaria and exposed for up to 30 days (posthatch period). Fry were fed with live brine
shrimp nauplii three times daily (weekday) or two times‘daily (weekend). The following
environmental test conditions were maintained: Dissolved oxygen: 7.9 — 8.6 mg O,/L, pH 6.8 — 7.2,
a total hardness of 25 — 26 mg CaCO:s/L, a specific conductivity of 140 umhos/cm and a 16/8-hour
light/dark photoperiod.

Observations for mortality and abnormal appearance or behaviour were made daily until complete
swim up. At study termination weight and-length were determined. The following endpoints were
assessed: organism survival at hatch;farval survival and larval growth (wet weight and total
length).

Samples for chemical analyses of fluazinam in test solutions were removed from both replicates of
each tested concentration and-the control on day 0, 5, 12, 19, 26 and 34.

Findings:

Mean measured exposure concentrations were 1.6, 2.7, 5.3, 10 and 23 pg/l, all endpoints are
based on mean measured concentrations.

The effects in dilution and solvent control did not significantly differ, therefore controls were pooled
for statistical analysis. After the hatching period (day 4) survival was significantly effected at

23 pg/L (50 % mortality). At test termination significant effects on larval survival were already
observed.at’'10 pg/L (30 % mortality). The growth was not influenced in the control and all
treatment levels up to 5.3 pg/L at the end of testing. The larval survival was significantly effected at
the two highest concentration levels and these treatments were excluded from statistical analysis of
growth. Based on these data the 34 d NOEC for survival of larvae and growth was 5.3 pug/L and the
4d NOEC for survival at hatching was 10 ug/L. The 34 d LOEC for survival of larvae and growth
was 10 pg/L and the 4d LOEC for survival at hatching was 23 pg/L.

Conclusion: Survival and growth: 34 d NOEC = 5.3 ug/L, LOEC = 10 pg/L; hatchability: 4 d

NOEC = 10 pg/L, LOEC = 23 pg/L

Comment (RMS): Study considered acceptable.
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Fish life cycle test (l1A 8.2.2.3)

Reference: Shults, S. K., Brock, A. W. & Laveglia, J. (1995): Technical Fluazinam (IKF-1216)— The
Chronic Toxicity to the Fathead Minnow (Pimephales promelas) During a Full Life-Cycle Exposure.
Report N0:5107-92-0035-TX-00

Test quideline: FIFRA Guideline 72-5

GLP: Yes

Test item: Fluazinam techn., purity: 96.8 %, batch no: 1030/91

Material and methods:

The chronic effects of fluazinam to fathead minnow (Pimephales promelas) were studied for a
complete life-cycle over 278 days. Additionally the progeny (F4) was exposed for 30 days post
hatch. The following endpoints were observed during the study: Hatching success, survival, growth
(wet weight and body length) of first generation fish (Fy) and hatching success survival, growth (wet
weight and body length) of their progeny (F;).

The organisms were exposed to five nominal concentrations (1.3, 2.5, 5.0, 10 and 20 mg/L), a
dilution control and a solvent control under flow-through-conditions.

The exposure system was a two-tiered system, consisting of an upper and a lower level waterbath.
Each waterbath contained fourteen exposure aquaria. The exposure of embryos started in aquaria
in the upper level water bath and 100 embryos2 x 50) were exposed in egg incubation cups to
each treatment and control for up to 5 days.ZAfter 5 days the hatching success was calculated
based on the number of introduced embryos. Furthermore 50 (2 x 25 ) newly hatched larvae were
selected for each tested concentration‘and controls, and transferred in larval growth chambers.
These chambers were examined daily for dead larvae. After 30 and 61 days each larval group was
photographed over a grid to determine total length. Additionally, percent larval survival was also
noted. At day 37 (post hatch) fish were released from growth chambers to the corresponding
aquarium and after 61 days-(post-hatch) 25 larvae were randomly selected to remain in each
exposure vessels. On day 151 all fish were examined to confirm the existence of reproductive
males and females to‘isolate spawning groups.

On day 161 one male and two females (representing one spawning group) were transferred to
spawning aquarium in the second lower level water bath. Remaining fish were also continued in
exposure. Dead males in spawning groups were replaced by males from this remaining fish.
Females were not replaced. Observations for the presence of eggs were made daily. 2 x 50
embryos-from the first 10 spawns of = 50 eggs in each aquarium were incubated and the percent
hatch was determined. After hatching of the F1 embryos 2 x 25 newly hatched larvae groups were
established in each aquarium as the spawning activity permitted. After 30 days post hatch
exposure of F1 each larval group was terminated. The growth (individual length and wet weight)
were measured and percent survival for each group recorded. The exposure of F fish was
terminated after 278 days. Each fish was measured (wet weight and length) and examined to verify
sex and gonadal conditions. Additionally deformities or injuries were noted.

During the study newly hatched larvae were fed live brine shrimp nauplii three times daily, juvenile

and adult fish were fed twice daily: frozen brine shrimp and “Ziegler® Brother Prime” flakes.
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The following water quality parameters were monitored: Temperature, dissolved oxygen and pH
were measured daily, and total hardness and specific conductivity were measured weekly.

During the chronic study, samples for chemical analyses of fluazinam in test solutions the test
solution in each aquarium on the upper level was sampled a minimum of once each week, until the
spawning (lower) level of the system was activated. Subsequently, test solution samples were
taken weekly (minimum) from one replicate aquaria of each treatment level from-the corresponding
upper and lower level.

Findings:

Mean measured exposure concentrations were 0.69, 1.4, 2.9, 6.4 and 14 ug/L, which averaged 61
% of nominal concentrations. All biological endpoints are based on mean measured
concentrations. The results of water quality parameters were: 24 =25 °C, 6.9 — 7.5 mg O./L, pH
6.7 — 7.6, 24 — 30 mg CaCOg/L (total hardness) and a specific conductivity of 125 — 150 ymhos/cm.

Table 9.2.2-1: Survival, growth, and reproduction data after 278 days exposure to fluazinam

Mean measured concentrations

endpoints (ng/L)

control 0.69 14 29 6.4 14
Fo generation
Survival day 30 (%) 87 94 89 86 81 32*
Survival day 278 (%)” 88 100 100 96 90 62*
Mean blotted wet weight (g) | 0.588 0.569 0.584 0.664 0.608 NA
61 d post hatch
Mean standard length (mm) | 41 40 40 41 40 41"
61 d post hatch
Mean standard length male 86 84 87 85 83 81”
(g) day 278
Mean standard length 69 67 66 66 65 67"
female (mm) day 278
Mean blotted wet weight 8.4 7.8 8.3 7.6 7.2* 6.9”
male (g) day 278
Mean blotted wet weight 3.7 3.2 3.2 3.1 3.1 3.5”
female (g) day 278
Eggs /mature female (n°) 760 1056 475 539 84 422
Eggs / spawning’(n°) 89 98 80 83 35* 75*
Hatching success (%) 88 85 80° 85 83 63"
F, generation
Survival % 94 89 76 95 92 80
Hatching success (%) 88" 89 78** 76** 93° 24**
Meanstandard length (mm) 30 30 30 30 29° 26°
Mean blotted wet weight (g) | 0.25 0.26 0.26 0.25 0.239 0.17°9

*-significantly different when compared to pooled control

*%*

NA

exposure

significantly different when compared to solvent control.
not applicable due to reduced survival
¥ Calculation is based on 25 fish per replicate, which continued in exposure after 61 day post-hatch

" Values not statistically analysed due to significantly reduced survival

© Significant reduction is not considered to be toxicant related, as the test concentrations 2x and 4x

higher did not produce an adverse effect
9 Results only from solvent control
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© Only results of replicate “A” were analysed

The statistical analysis of the F1 hatching success data was performed with a standard (chi-

square) contingency table test. However the authors of the study have indicated.that this analysis

is not appropriate for the experimental design used in this study and the high variations in the raw-

data between replicates for the mentioned endpoint. Therefore a revised statistical analysis was

presented which intended to account for the complexity of the test design-and the specific data.

The revised statistical analysis of the hatching success of the F1 generation resulted in a NOEC of

2.9 ug/L and a NOEC of 6.4 pg/L.

Table 9.2.2-2: Fish Full-Life-Cycle study: Summary of all assessed endpoints

endpoints (time)

NOEC [ug/L]

LOEC [ug/L]

FO generation

embryo hatching success, larval survival and
growth

Fo hatching success (5 d) 6.4 14
Fo survival (30 day post hatch) 6.4 14
Fo mean length (30 day post hatch) 2.9 6.4

Fo mean weight (61 day post hatch)

no effects until 6.4 pg/L, the next higher
treatment level (14 pg/L) could not be
statistically analyzed due to significantly
reduced survival

Fo mean length (61 day post hatch)

no effects until 6.4 pg/L, the next higher
treatment level (14 pg/L) could not be
statistically analyzed due to significantly
reduced survival

survival and growth of adults:

Fo survival (test termination) 6.4 14

F, mean male total length (test termination)” 2.9 6.4

F, mean male wet weight (test termination) ” 2.9 6.4

reproductive success

Fo number egg/spawn 6.4 14

Fo number spawns/females 2.9 6.4

Fo number eggs/females 6.4 14
F1 generation

embryo hatching success, larval survival and growth of F,

F1 hatching success (5 d) 6.4 14

F suryival (30 day post hatch) 6.4 14

F, mean length (30 day post hatch) 14 > 14

Fmean weight (30 day post hatch) 14 > 14

" for females no effects on growth until 6.4 ug/L treatment level were observed, the next higher treatment level (14 pg/L)

could not be statistically analyzed due to significantly reduced survival.

Conclusion: The most sensitive endpoints of F, were mean length of larvae(30 days post hatch),

mean total length and wet weight of males (test termination) and number spawns/female with a

NOEC of 2.9 ug/L. The most sensitive endpoints of F; were the hatching success and survival with

a NOEC of 6.4 ug/L.
Comment (RMS): Study considered acceptable.




- 497 —

Fluazinam — Volume 3, Annex B.9 Ecotoxicology December 2005

Chronic toxicity to aquatic invertebrates (llA 8.2.5)

Reference: van den Bogaaert, M., Farrelly, E., J. & Hamer, M. (1991): Fluazinam: Chroni¢ Toxicity
to Daphnia magna. Report No: RJ0974B

Test guideline: OECD 202

GLP: Yes

Test item: Fluazinam techn., purity: 98.1 %, batch no: not stated

Material and methods:

The chronic effects of fluazinam on the survival, reproduction and growth of Daphnia magna were
determined. 10 replicates of one daphnid (< 24 hours old) per test concentration were incubated
under static renewal conditions for 21 days with daily feeding (Chlorella vulgaris suspension) and
observation. Test solutions were renewed every 2 days and samples of the freshly prepared and
used test solutions were analysed for fluazinam. The nominal;exposure concentrations were
0.0125, 0.025, 0.5, 0.1and 0.2 mg/L, additionally a water and a solvent (methanol) control were
prepared. Following water quality parameters were recorded: The temperature was in the range of
18.5-20.5 °C, the pH was between 7.4 and 8.5, the dissolved oxygen was in the range of 8.2 —
10.1 mg/L in fresh solutions and in old solutions the lowest measured value was 2.4 and the
highest 10.6 mg/L. The water hardness was in‘the range of 167 — 176 mg/L CaCO:s.

Findings:

The mean measured concentrations in freshly prepared solutions were 0.014, 0.029, 0.056, 0.098
and 0.202 mg/L (98 — 117 % of nominal) and in old solutions 0.007, 0.013, 0.026, 0.054 and 0.112
mg/L (52 — 57 % of nominal). Endpoints are based on nominal concentrations.

Low dissolved oxygen concentrations were measured in old test solutions and could be explained
with increased microbial activity in older solutions, however there were no observable effects on
daphnids. On day 21 at thethighest tested concentration (0.2 mg/L) 50 % of adult daphnids had
died. For controls and concentrations up to 0.05 mg/L 10 % mortality was recorded. At 0.1 mg/L
20 % of adult daphnids were dead, thus the NOEC (mortality) was 0.05 mg/L and LOEC (mortality)
was 0.1 mg/L. The-number of live young per daphnid was significantly affected at 0.1 mg/L,
therefore, the 21d NOEC was determined to be 0.05 mg/L. No effects on growth (length) were
observed at 0:0125 mg/L, whereas at the next higher concentration level (0.025 mg/L) the growth
was significantly influenced. Thus the 21 d NOEC for growth was 0.0125 mg/L.

Conclusion: 21 d NOEC (growth): 12.5 ug/L and LOEC: 25 ug/L; 21 d NOEC (mortality and
reproduction): 50 ug/L and LOEC: 100 ug/L based on nominal concentrations.

Comment (RMS): Study considered acceptable.

Reference: Shults, S. K., Brock, A. W. & Laveglia, J. (1993): Chronic Toxicity to Daphnia magna
Under Flow-Through Conditions with Technical Fluazinam (IKF-1216). Report No. 5109-91-0419-
TX-002

Test guideline: FIFRA 72-4



- 498 —

Fluazinam — Volume 3, Annex B.9 Ecotoxicology December 2005

GLP: Yes

Test item: Fluazinam techn., purity: 96.8 %, batch no: 1030/91
Material and methods:

The study was performed to assess the chronic effects of fluazinam on Daphnia magna. Replicates
of 4 x 10 daphnids (< 24 hours old) per test concentration were incubated under flow-through
conditions for 21 days. The nominal exposure concentrations were 9.4, 19, 38, 75 and 150 ug/L,
additionally a water and a solvent (acetone) control were prepared. Observations on the survival,
growth (mean total length and dry weight) and reproduction of adults as well as the number of
immobilized young were recorded. The following water quality parameters were measured during
the study: The temperature was in the range of 19 - 21°C, the pH was’between 7.9 and 8.2, the
dissolved oxygen was in the range of 7.2 — 8.4 mg/L, the water hardness was 170 mg/L as CaCO;
and the specific conductivity was 500 ymhos/cm. Chemical analyses of fluazinam in exposure
solutions were performed weekly.

Findings:

The mean measured concentrations of fluazinam in test’solutions were 8.9, 16, 33, 68 and 140
Mg/L. Biological endpoints are based on mean measured concentrations.

After 21 days survival of adults was significantly effected at the highest tested concentration (140
pg/L), thus NOEC (mortality) was 68 ug/L and LOEC was 140 ug/L. Since the survival was
significantly influenced at 140 pg/L, reproduction and growth data for this treatment level was
excluded from statistical analyses for treatment effects. At lowest concentration level no effects on
reproduction and growth were observed, Therefore the NOEC was 68 ug/L as well.

Conclusion:

21 d NOEC (mortality, growth, reproduction): 68 ug/L and LOEC: 140 ug/L based on mean
measured concentrations.

Comment (RMS): Study considered acceptable.

Chronic toxicity to sediment dwelling organisms (llA 8.2.7)

Reference: Stewart; K.M. & Shillabeer, N. (1997): Fluazinam: Determination of the Effects on
Emergence of Chironomus riparius. Report No. BL6115/B

Test guideline: Proposed BBA Guideline 1995

GLP: yes

Test item: Fluazinam techn., purity: 97.9 %, batch no: AD0408

Material and methods:

The toxicity of fluazinam to sediment dwelling larvae Chironomus riparius was investigated in a 28
day static sediment toxicity test. For each tested treatment (3.13, 6.25, 12.5, 25, 50 and 100 ug/l), 3
biological replicates and 1 sample for chemical analyses were prepared containing 245 g of an
artificial sediment (2 cm depth) and 1700 mL overlying water (15.5 cm water layer). After a
standing period of 7 days 25 first instar larvae (2 days post hatch) were applied to each test vessel.
One day after the addition of the test organisms the test substance was applied in required

quantities to the overlaying water and test media were carefully mixed without disturbing the
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sediment. Observations were made daily for emergent adults and at test termination replicate's
without 100 % emergence were examined for number of live and dead larvae and pupae. During
the test the following water quality parameter were reported: The temperature ranged from 19.4 to
20.1°C, the pH values were in the range of 7.6 — 8.1, the dissolved oxygen concentration ranged
from 7.8 — 9.4 mg O./L, the water hardness was in the range of 82 — 102 mg CaCQs3/L and the
conductivity increased from 368 uS/cm (day 0) to 482 uS/cm (day 28).

Findings:

Chemical Analysis: On day 0 mean measured concentrations of fluazinam in overlaying water were
3.27, 6.05, 13.1, 23.7, 44.9 and 88.2 pg/L (88 — 105 % of nominal concentrations). After 7 days
exposure the mean measured concentrations ranged from 3 — 4 % of-nominal (in three highest
treatments) and at test termination the fluazinam concentrations were below the limit of detection.
Thus all biological endpoints are based on nominal concentrations applied to overlaying water.
Biological data: Data for males and females were pooled for:all evaluations, because no significant
differences were found in the sex distribution of adults after 28 days. The time to first emergence
and time to 50 % emergence were significantly influenced at the to highest concentration levels (50
and 100 ug/L). The total emergence after 28 days was not reduced at concentrations up to

6.25 pg/L. Thus the NOEC and LOEC for emergence are 6.25 ug/L and 12.5 pg/L. The 28 d EC50
(total emergence) was determined to be 77 (69— 86) ug/L.

Conclusion:

28 d NOEC (emergence): 6.25 ug/L and LOEC: 12.5 ug/L, 28 d ECs, (emergence): 77 (69 — 86)
pg/L, based on nominal concentrations

Comment (RMS): Study considered-acceptable.

Metabolites

Chronic toxicity to fish (HA'8.2.2.1, llA 8.2.2.2, lIA 8.2.2.3)
No study submitted, not required.

Chronic toxicity to aquatic invertebrates (lIA 8.2.5)

No study submitted, not required.

Formulation

Chronic toxicity to fish (IlIA 10.2.4)

No study submitted, not required.

Chronic toxicity to aquatic invertebrates (llIA 10.2.4)

Na:study submitted, not required.

Microcosmos or mesocosmos study (IlIA 10.2.2)
Reference: van Wijngaarden, R. & Boonsta, H. (2004): Fate and effects of the fungicide Shirlan®
(active ingredient fluazinam) in indoor freshwater microcosms. Report No. WA2004

Test guideline: none
GLP: no
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Test item: Shirlan®, SC-formulation, 38.5 % w/w fluazinam, batch no: not stated

Material and methods:

Test design: 19 indoor full-glass cylinder microcosms (diameter 25 cm, height 35 cm, total volume
ca. 18 L) containing 2 cm sediment layer ad 30 cm water layer

Test organisms: plankton, macroinvertebrates (Assellus aquaticus, Gammarus pulex, snails,
oligochaetes) and Myriophyllum spicatum (all species were collected from uncontaminated fresh
water ditches)

Test concentrations: 0, 0.4, 2, 10, 50 and 250 ug fluazinam/L, treatments for “effect microcosms”
performed in duplicates, treatments for “fate microcosms” performed in singular, four untreated
replicates served as controls

Application interval: four times (day 0, 7, 14 and 21) at target concentration (see test concentration)
Test duration: 12 weeks

Test conditions: temperature: 23 + 2°C (maintained in water:bath), 14 hours daily photoperiod
(artificial daylight by high pressure metal halide lamps), dissolved oxygen: 4.35 — 8.55 mg O./L, pH:
7.5 -9, conductivity: 149 — 242 uS/cm

Sampling and analysis: Two hours after each application water samples of 100 mL were collected
to determine the concentration of fluazinam by solid phase extraction and HPLC, for “fate
microcosms” samples were analysed after firstiand fourth application at 0, 2, 4, 8, 24, 48 and 168
hours; zoo- and phytoplankton were sampled weekly for qualitative and quantitative analysis and
chlorophyll a was determined; macroinvertebrates were sampled at day -2, 2, 28, 56 and 70 and
were identified and counted; macrophytes (M. spicatum) were harvested at the last day of the study
and dry weight was determined

Statistical analysis: all data were(In)-transformed for univariate and multivariate analyses; NOEC
calculation at taxon level and at community level: Williams test (Williams, 1972), community level
effects: Principal response-component analysis (PRC) (Van der Brink & Ter Braak, 1999),
significance of PRC: Monte Carlo permutation test

Findings and conclusion:

Exposure concentration: measured two hours after each application: 55 — 88 % of nominal
concentrations (mean over all applications),

DT50: 0.8 — 2d (water phase)

Biological effects:

0.4 ug ai/L:  No treatment related effects.

2 yg-ailL: No treatment related effects. NOECommunity @ahd NOEC ,opuation MOSt sensitve species
10ug ai/lL:  Slight transient effects on some copepod and some rotifer populations only.

50 ug ai/L:  Clear short-term effects. Reduction in rotifers, copepods and Asellus aquaticus.
Increased number on individual sampling dates in some phytoplankton populations.

250 ug ai/L:  Clear effects. Reduction in macro-crustaceans, snails, oligochaeta, copepods and
rotifers. Increase in some cladocerans. Increase in rotifers later in study, and by other species than
the reduced ones. Indirect effects on phytoplankton and community metabolism. In many cases,

changes lasted up to and including the end of the study.
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The NOAEC was determined to be 10 ug ai/L, because the effects were only transient and no
significant effects on important species (e.g. cladoceran D. gr. galeata, rotifer K. quadrata) were
observed.

Comment (RMS):

No information was provided concerning the properties of the sediment used in test systems e.g.

Corg-content, particle size distribution, microbial biomass. It is unclear if the test system represented
worst case or best case conditions. In general a very low level of “field realism” was achieved in the
indoor microcosms.

An indoor microcosm test design which was used in the presented study-is appropriate to assess
effects of phytoplankton and zooplankton communities. The test design is not suitable for the
assessment of effects on larger organisms. However in the case of fluazinam the most sensitive
organisms are fish and aquatic insects and these important grotips were not tested. Additionally the
long-term effects on species with complex life cycles (e.g. aquatic insects) were not determined.
Therefore the study provides additional information related-to acute and chronic effects of
fluazinam on zooplankton community level, however it.is not adequate for a higher tier risk
assessment of aquatic insects and fish. Anyway thecstudy is acceptable concerning a higher tier
risk assessment for zooplankton communities, but-due to the uncertainties regarding the test
conditions, the safety factor should not be lowerthan five.

Reference: René P.A. van Wijngaarden, Jan G.M. Cuppen, Gertie H.P. Arts, Steven J.H. Crum,
Martin W. van den Hoorn, Paul J. van den Brink, and Theo C.M. Brock (2