


Bayer Environmental Active Substance Document III-A — Study Summaries

Science SAS Bendiocarb
Section 7 FEcotoxicological Profile Including Environmental Fate and

Annex Point ITA VIL7.8 and Behaviour

HTA XII.4, XIIL.5 A7.6 Summary of ecotoxicological effects and fate and behaviour in

the environment

7.6

Summary of ecotoxicological effects and fate and behaviour in the environment
Summary of fate and behaviour in water:

In water, bendiocarb is hydrolysed rapidly in alkaline media and more slowly in neutral and acidic media.
The results of a laboratory hydrolysis study at 25°C indicated DTso values ranging from 46.5 days at
pH 5, to 48.1 hours at pH 7 to 43.8 minutes at pH 9 [Campbell, 1988 (A90220)]. Hence, the rate of
degradation of bendiocarb is pH dependent, with slower breakdown under acidic conditions. At pH 3,
the main hydrolysis product was pyrogallol, but at pH 7 and pH 9, NC 7312 (2,2-dimethyl-1,3-
benzodioxol-4-ol) predominated.

Bendiocarb is not readily degraded through photolysis in aqueous systems. The photolysis of bendiocarb
In agqueous systems was investigated in a laboratory study [Brehm, 1988a (A90107) & 1992 (A90108)] at
pH 5 (to mimimize hydrolysis) under artificial light conditions {(light intensity was increased by 2.5
compared to that of natural sunlight in summer at moderate northemn latitudes). The rate of
photochemical degradation of bendiocarb (corrected for dark reactions) can be described by first order
kinetics with a half-life of 37.3 days (187 days extrapolated to natural sunlight). However, this half-life
of 187 days differs by a factor of ca. 7 to the values obtained with the use of the quantum yield {using
computer program GCSOLAR). These half-life values strongly depend on the season and latitude (1070
— 20000 days) due to the vanation of sunlight intensity in the UV-B range (< 310 nm) where bendiocarb
absorbs sunlight. The conversion products found in the photolysis solutions were NC 7312 (maximum
amount ~ 12 %) and various polar products that could not be isolated or identified separately (maximum
amount ~ 40 %).

An activated sludge study was carried out to determine the effects of an activated sludge process (ASP)
on bendiocarb in 48 hour shake flask assavs using *C-bendiocarb (radiclabelled in the heterocyclic ring)
added to mixed liquors from both control (unacclimated) and continuously treated (acclimated) ASP
reactors [Doebbler, 1978 (A90198)]. Only limited uptake into the biomass (maximum 15 % with
acclimated sludge at 1 ppm) and only minimal metabolism to CO, (2% in 48 hours at 1 ppm for
acclimated sludge) took place. Based upon the results of this study, it can be concluded that bendiocarb is
not readily biodegradable. The bendiocarb was largely present in the effluent (liquid phase) and would
pass through an activated sludge process in the effluent. Analysis of the effluent indicated that the #C
was present as a metabolite, rather than the parent compound bendiocarb. It was suggested that this
metabolite was most likely to be NC 7312.

The degradation of C-bendiocarb (labelled in the phenyl ring) was studied in a sandy loam
sediment/water system over a 30 day period under aerobic conditions, with the pH of the water phase
ranging between 3.4 and 7.1 through the study [Purser, 1997a (A92628)]. Over the incubation period a
slow transfer of radioactive material to the sediment was observed with the surface water containing 31 to
35 % of applied radioactivity after 30 days. The radioactivity extracted from the sediment increased from
ca 3 % of applied radioactivity at day 0 to 7 to 13 % after 30 days. Bendiocarb degraded very rapidly
with a DTse of about 9 days at 20°C. Degradation resulted in the formation of volatile degradation
products, unextractable sediment residues, NC 7312 (maximum 28-32 % of applied radioactivity in the
water phase after 7 days and maximum 17-18 % of applied radicactivity in the sediment after 2-3 days)
and polar metabolites.

The fate of ¥C-bendiocarb (radiolabelled in the heterocycling ring) in model aquatic systems
(microcosms) was investigated [ Amold, 1984 (A90212)]. Three different test systems were investigated:
stream water with sediment, stream water without sediment and stream water that had been filtered to
remove suspended particulate matter. In all the test systems, bendiocarb was rapidly hydrolysed (99 % in
2 days) resulting in the formation of NC 7312 which was further degraded. The rate of degradation of
NC 7312 was ifluenced by microcosm type and was greatly accelerated in the presence of sediment.
The half- lives of NC 7312 were: <2 weeks (with sediment), 6 weeks (unfiltered water) and an estimated
10 weeks (filtered water). The increased rate of CO;z evolution in the sediment/water microcosms (35 %
in 8 weeks) compared with that in both non-filtered and filtered water alone (24 % and 7 %, respectively)
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suggested that microbial activity was enhanced in the presence of sediment. It was therefore concluded
that bendiocarb is rapidly degraded in aquatic systems and biodegradation rates are likely to be enhanced
in situations where sediment is present.

Under anacrobic conditions, MC-bendiocarb (labelled in the phenyl ring) was rapidly degraded in a sandy
loam sediment and associated water [Purser, 1997b (A92629)]. The DTso was determined to be 4.65-4.66
days at 20°C. The major metabolite was NC 7312 (2 2-dimethyl-1,3-benzodioxol-4-ol) which reached
maximum mean concentrations of 86.8 % in the associated water after 30 days and 16 % in the sediment
after 120 days. In addition to NC 7312, polar metabolites, an unextracted residue and volatile products
(the majority of which were present as carbon dioxide) were observed.

Summary of fate and behaviour in soil:

The degradation of C-bendiocarb (labelled in the phenyl ring) in soil was investigated under laboratory
conditions using a sandy loam soil (Abington) and a silty clay loam soil (Terling) incubated in the dark at
25°C and 40 % soil moisture holding capacity [Mackenzie & Allen, 1990 (A90228)]. Soil samples were
treated with *C-ring labelled bendiocarb at a rate of 3.71 kg as/ha. Bendiocarb was rapidly degraded in
both soil types. The DTsg and DTgg values for bendiocarb were calculated to be 1.1 days and 5.5 days in
the sandy loam soil and 3.5 days and 11.7 days in the silty clay loam soil. The primary degradation
product was NC 7312. However, this component represented up to only 2 % of applied radioactivity.
Subsequent rapid breakdown resulted in the formation of the natural product pyrogallol together with
other unidentified polar metabolites, each of which accounted for less than 0.5 %o of applied radioactivity.
Further degradation resulted in the formation of unextractable residues (ca. 45 % after 26 weeks) and
approximately 55 % of the applied radioactivity was mineralised to carbon dioxide in the same period.

The degradation of bendiocarb in aerobic soils was also investigated in a laboratory volatilization study
[Allen, 1989 (A90224)]. Samples of a sandy soil (< 1.5 % organic matter) at 20 % and 60 % moisture
holding capacity were treated with *C-bendiocarb (labelled in the phenyl ring) at a rate equivalent to 3.6
kg as’ha. Less than 1% of applied radicactivity was evolved as '“C-bendiocarb or its degradation
products from soil regardless of incubation conditions, indicating that volatilization does not constitute a
major dissipation pathway. Bendiocarb was rapidly degraded in soil with DT sy values ranging from 0.5
to 5.0 days. The rates of degradation were influenced by temperature and soil moisture, and were faster at
the higher temperature and moisture contents. Air-flow rate did not appear to have any effect on
degradation. The principal degradation product resulting from soil degradation of the parent compound
was NC 7312, which was accounted for a maximum of 14 % of the applied radioactivity on day 0.
NC 7312 was further degraded into pyrogallol (maximum 2 % of applied radioactivity on day 1), bound
residues (maximum 55-65 % of applied radioactivity on day 21) and CO; (maximum 20-35 % of applied
radioactivity on day 21).

The photodegradation of C-bendiocarb (labelled in the phenyl ring) on soil surfaces has been
investigated in a laboratory study [Brehm, 1988b (A90109)]. Assuming first order kinetics for a two
compartment model, bendiocarb has a half-life of 7.8 hours when exposed to light equivalent to natural
sunlight. The photolysis products (shown to be neither bendiocarb nor NC 7312) are various highly polar
products (whose individual amounts are too low for isolation and identification) and strongly bound to the
soil and not readily extracted. The small amounts of volatile material produced (5.2 %) are considered to
be either carbon dioxide or formic acid as they are trapped in basic solution.

The scil sorption of “C-bendiccarb (labelled in the heterocycling ring) was investigated in an
adsorption/desorption study with four soil types [Allen, 1988 (A90217)]. *C-bendiocarb was hydrolysed
during the course of the studies to NC 7312 (over 80 % of the radioactivity was present as NC 7312 at the
end of the adsorption period for the sand soil). Values for the Freundlich adsorption coefficients ki and
1/m were 0.14 and 0.96 for a sand soil (Icklingham), 0.60 and 0.93 for a sandy L.oam {Abington), 1.14 and
0.92 for a silty clay loam (Terling) and 1.35 and 0.93 for a clay soil (Shelford) respectively. The strength
of adsorption of radioactivity to soil increased with soil organic matter content. For example the
adsorption coefficient (ke for Shelford (4.9 % organic carbon) was approximately 10 times greater than
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Earthworms

The acute toxicity of bendiocarb to earthworms has been investigated in a study where adult Eisenia
Jetida andrei were exposed for 14 days in an artificial soil to the nominal concentrations of 0.1 to
1000 mg as’kg dry weight soil [Lechelt-Kunze, 2005 (MO-05-010333)].

The L.Csq (14 d) was 163 mg test item/kg dry weight soil. Related to weight alterations and symptoms,
the NOEC was 0.32 mg test item/kg dry weight soil and the LOEC was 0.56 mg test item/kg dry weight
soil.

Birds

As bendiocarb biocidal product (FICAM W) 1s not used as a bait, granule or powder, toxicity studies to
birds were not required.

Honey bees and other beneficial arthropods

Bendiocarb 1s toxic to bees (on the label, Ficam W is to be used to control wasps and wild bees).
However, the treated places are not visited by bees (ground, around buildings) and no application is
carried out on plants and flower beds. Therefore, no exposure to bees is anticipated.

With regard to the contamination of bees by treated wasps nests, no exposure is anticipated because Pest
Control Operators are taking the treated nets back and according to the label: “Action should be taken to
prevent foraging bees gaining access to the treated bees nests preferably by removing the combs or
blocking nest entrance”.

Therefore, exposure (if any) to honev bees and other beneficial arthropods would in any case be
extremely localised to the immediate vicinity of the treated areas. Consequently, on population level, no
significant risk to honey bees and other beneficial arthropods is anticipated.
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