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Substance Name:  Bis(tributyltin) oxide
EC Number: 200-268-0
CAS number: 56-35-9

» The substance is identified as a PBT substance according to Article 57 (d) of Regulation (EC)
No 1907/2006 (REACH).

Summary of the evaluation:

Bis(tributyltin) oxide is considered as a PBT sabske. Tributyltin, to which the substance
transforms in the aqueous environment, fulfils BheB and T criteriaBis (tributyltin) oxide has
been discussed in the TC-NES PBT working grouptaedsubgroup concluded (November 2004)
that the substance fulfils the PBT criteria, @&//ecb.jrc.it/esis/index.php?PGM=pbt

Half-lives of > 1- 15 years have been observedediment degradation experiments. In a soll
degradation study an aerobic half-life of 114 @&PC was estimated corresponding to 323 d at 12
°C. (P/vP). Experimental reliable BCFs are avédéldbr four marine fish species and they all are >
2000 (B). The lowest reliable chronic NOEC for TBilas identified to be 0.06 pg Sil, |
corresponding to ca. 0.15 pg TBY, for Daphnia magna (T criterion for environment). In addition
to the very high toxicity in relation to conventaintoxicity end-points, TBT compounds elicit
effects in the endocrine systems of aquatic orgasisihe mollusc specidsucella lapillus (dog
whelk) is the most sensitive species to tributyttimpounds. A LOEC of 0.002 ug Was obtained

in a 360-d study looking at imposex (NOEC < 0.0@2If). Moreover, tributyltin compounds are
classified as toxic; danger of serious damage #dtihéy prolonged exposure through inhalation
and if swallowed (T; 48/23/25) and TBTO therefan#fils also the T criterion for human health

Registration number(s) of the substance or of subshces containing the substance:

Not available.



SVHC SUPPORT DOCUMENT

JUSTIFICATION

1 IDENTITY OF THE SUBSTANCE AND PHYSICAL AND CHEMICAL
PROPERTIES

1.1 Name and other identifiers of the substance

Name: Bis(tributyltin) oxide
EC Number: 200-268-0

CAS Number: 56-35-9

IUPAC Name:

Molecular Formula: C24H540S5n2

Structural Formula:

Molecular Weight: 596.12
Synonyms: TBTO; Hexa-n-butyldistannoxan; Bis(tbuatylzinn)oxid;  Tri-n-
butylzinnoxid

1.2 Composition of the substance

Impurities as reported by GDCh (2003) are:
Di-n-butyltin oxide ca. 0.5 % w/w
Tetra-n-butyltin ca. 1.2 % wiw

Tetra-n-butyl-1,3-di-(2-ethyl-hexyl)-di-stannoxaca. 1.3 % w/w
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1.3 Physico-chemical properties
Table 1 Summary of physico-chemical properties
REACH ref | Property Value Comments
Annex, §
VI, 7.1 Physical state at 20 C and | liquid, metallic, organometallic European Commission (2000)
101.3 Kpa
VI, 7.2 Melting / freezing point <-45°C Chapman and Hall (1984) as cited in
GDCh (2003)
VI, 7.3 Boiling point 220-230 °C at 13 hPa Chapman and Hall (1984) as cited in
GDCh (2003)
VI, 7.5 Vapour pressure 0.00000085 - 0.00016 hPa at 20 °C | Blunden et al. (1984) as cited in
GDCh (2003)
Vi, 7.7 Water solubility 0.73 mg I' (at pH 6.0-6.6; distilled | Maguire et al. (1983) as cited in
water) GDCh (2003)
4.0 mg I (at pH 7.0; 20 °C; distilled | Maguire et al. (1983) as cited in
water) GDCh (2003)
18-71.2mg I The range of several sources as
cited in GDCh (2003)
3-10 mg I* (artificial seawater) Blunden et al. (1984) as cited in
GDCh (2003)
VI, 7.8 Partition coefficient  n- | 4.05 (estimated) KOWWIN v1.67
octanol/water (log value)
3.31 CITI (1992) as cited in GDCh (2003)
3.2 (pH 6.0, at 20 °C) Maquire et al. (1982) as cited in
GDCh (2003)
3.8 Laughlin et al. (1986) as cited in
GDCh (2003)
Dissociation constant 6.25 GDCh (20083); for tributyltin cation
6.51 OECD (2007); for unspecified
tributyltin compound

It is noted that the results of water solubilityddagKow tests are significantly dependent on tHe p
where the tests have been conducted.
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2

2.1

CLASSIFICATION AND LABELLING

Classification in Annex | of Directive 67/548/EEC

The hazard classification of “tributyltin compounesth the exception of those specified elsewhere
in this Annex”, Index No. 050-008-00-3, accordirgthe 19th ATP, updated in the 29th ATP of
Directive 67/548/EEC, applies for TBTO and is atofws:

Classification:

T, R25-48/23/25

Xn; R21
Xi; R36/38
N; R50-53

Risk phrases:

R21
R25
48/23/25

R36/R38
R50-53

Safety phrases:

S1/2

S35
S36/37/39
S45

S60
S61

Harmful in contact with skin

Toxic if swallowed

Toxic; danger of serious damage to hebithprolonged exposure
through inhalation and if swallowed

Irritating to eyes and skin

Very toxic to aquatic organisms. May causwyiterm adverse effects in
the aquatic environment

Keep locked up and out of the reach of childre
This material and its container must be digpo$én a safe way
Wear suitable protective clothing, gloaed eye/face protection
In case of accident or if you feel unwell, semledical advice
immediately (show the label where possible)
This material and its container must be dispo$@s hazardous waste

Avoid release to the environment. Refer to igpenstructions/Safety
data sheets

Specific concentration limits are given in Anneof IDirective 67/548/EEC.

2.2

Self classification(s)

Not available.
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3 ENVIRONMENTAL FATE PROPERTIES
3.1 Degradation

3.1.1 Abiotic degradation

Maguire et al. (1984 as cited in GDCh, 2003) anddtdin et al. (1986 as cited in GDCh, 2003)
expect that TBTO dissociates in aqueous solutiomifag a hydrated tributyltin (TBT) cation. TBT
will form complexes with organic compounds suchchtorides, hydroxide and nitrate. In oxic
waters the proportions of these various complexescantrolled mainly by pH. When the pH of
water is equal to the acidity constant (approx5p.Ralf of the TBT occurs in the cationic form
(TBTY). As pH increases less will be found as free @mmd more will occur as a complex (Meador
2000). WHO (1990) reports, that tributyltins remam equilibrium in seawater under normal
conditions as three species (hydroxide, chloridk@arbonate). The predominant forms in seawater
are BuSnOH' and BuSnCl at pH < 7, Bs8nCl, BuSnOH, and BgSnCQ at pH 8, and
BusSnOH and BgSnCQ at pH > 10.

The C-Sn bonds of TBTO are stabile against hydielyader environmental conditions (CDCh,

2003), but this bond can be cleaved under UV-raatiaat 290 nm according to Navio et al. (1993
as cited in GDCh, 2003). WHO (1990) reviewed sim#faudy results on photodegradation in water
under various conditions. Photodegradation of TBih de expected to be a relevant removal
pathway in the environment only in very shallowaclgvaters and in the first few centimeters layer
of the water column. Aquatic photodegradation is cunsidered to have relevant impact on the
overall persistency of TBT in the environment.

Indirect photochemical degradation in the atmosphisr considered to be fast based on the
estimated half-life of 4.5 hours for the reactioitmOH-radicals using AOP v1.91 (24 h day
5¥10° OH cm®). It is noted, however, that due to the very lomlatility of TBTO, atmospheric
degradation is not a relevant route of degraddtiothis substance.

3.1.2 Biodegradation

Degradation half-lives from experiments with naturdcro-organism populations under aerobic
conditions in aquatic systems are between 4 andlags and describe mainly primary degradation
and not complete mineralisation (GDCh, 1988). i $tudies reviewed by WHO (1990), half-lives
from several days to several months in water haenlwetermined for different test temperatures
and including both pre-adapted (polluted) and ndapéed water samples. Slesinger & Dresser
(1978 as cited by WHO, 1990) conducted studies iMVarburg respirometer under aerobic
conditions and showed that microflora derived frantivated sludge and soil were capable of
partially degrading TBTO. The half-life was 70 dayghereas under anaerobic conditions it was
200 days. Seligman et al. (1986 as cited by WHO®0}) @lso showed evidence for biodegradation;
in medium polluted by TBTO at 0.5 pg/litre, the T8 half-life was 7 days in the dark and 6 days
in the light. In water containing 0.03 pg TBTOAitithe half-life was 19 days in the dark and 9 days
in the light. In all cases, dibutyl derivatives weformed and, to a lesser extent, monobutyl
derivatives. In studies with 14C-labelled TBTO, theasurement of 14CO2 production suggested a
half-life of between 50 and 75 days.

Only few studies are available on sediment; therattagion half-life in these studies is > 1-15
years. Studies in highly polluted areas show, #figr a certain concentration has been reached, no
further TBT degradation occurs (GDCh, 2003). Sarrad al. (1995) estimated the biodegradation
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rate of TBT from the vertical distribution of butiyl compounds in marine sediments. For the
transformation of TBT to DBT a half-life of 2.1 ywsavas calculated.

Springborn Laboratories (1995b, as cited in GDAX)3) has reported on an aerobic degradation
test with**C-TBTO and sandy loam soil. A nominal test concatiin of 1.15 mg TBTO Kg dw
and a test temperature of 25 °C were employed-IH&alfor primary degradation was estimated to
be 114 days (323 days corrected to 12 °C accotdirtbe TGD), whereas the main degradation
product was identified as dibutyltin and monoburtyis a minor product. The recovery at day 365
of the experiment was still 80 % (at the start 20D Springborn Laboratories (1994 as cited in
GDCh, 2003) determined a half-live of 130 days (8@&s corrected to 12 °C according to the
TGD) for primary degradation dfC-TBTO in anaerobic conditions in a test similathe aerobic
soil test. Huang and Matzner (2004) studied therattgion of various organotin compounds in
three acid forest soil types. The soils were spikéh organotin compounds corresponding to 50-5
ng Sn/g of soil. All incubations were carried ot °C in the dark. The half-life of TBT was 0.5
years in the lower organic (Oa) horizon and 1.Gy&athe mineral soil. In a wetland soil, the half
life under anoxic conditions was 4.4 years. A stiepvdealkylation of TBT was observed. The half-
lives for DBT and MBT in this soil were 0.8 and y€ars respectively.

3.1.3 Summary and discussion of persistence

A substance is considered to be persistent (Rhés a half-life >60 days in marine water or > 40
days in fresh- or estuarine water, or >180 daysamine sediment or >120 days in freshwater or
estuarine sediment or soil. A substance is corsitir be very persistent (vP) if it has a half-tife
60 days in marine, fresh- or estuarine water orO>ti@ys in marine sediment, freshwater or
estuarine sediment or soil.

TBTO is subject to transformation when dissolveddneous solution. Different tributyltin (TBT)
species form as dissolution products, whereaspbeiss formed depend mainly on the pH but also
on other abiotic conditions. TBT is expected to dtabile to abiotic degradation in the normal
environmental conditions.

Experimental half-lives of tributyltin compounds water between 4 and 225 days have been
reported by GDCh (1988) and between several dagsweral months by WHO (1990). According
to GDCh (2003), the few studies available on deagtiad in sediment showed degradation half-
lives of > 1-15 years.

In a soil degradation study an aerobic half-lifeladft d at 25 °C was estimated corresponding to 323
d at 12 °C. Biodegradation studies in forest daélge shown half-lives of primary degradation of
TBT between 0.5 and 4.4 years at 20 °C.

Based on the available data it is concluded that mrigets the P/vP criterion.
3.2 Environmental distribution

3.2.1 Adsorption/desorption

Sorption behaviour of TBTO was investigated by &gborn laboratories (1995a as cited in GDCh,
2003) in a system consisting of seawater and saedynent (OC of 1.8 %) in volume ratio of 10:1.
The partitioning coefficient between water and seatit was determined to be 28 after the
establishment of the equilibrium within 48 hoursKac was estimated to be 2650. As the test was
conducted in seawater (pH > 7 assumed), TBTO hais b&inly present in non-dissociated form of
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tributyltin (e.g., TBTOH). The Koc at pH < ca. &&n be assumed to be lower than at pH around 7
to 8 due to the predominance of the cationic, nhgarophilic form of tributyltin at pH ca. < 6.5.

The partitioning coefficient can be expected toyvalong the whole range of environmentally
relevant pH due to the speciation behaviour of TBR et al. (2000 as cited in GDCh, 2003)
observed partitioning in water-sediment sorptiostdeusing tributyltin chloride as test substance
and adjusting individual test systems to a pH betw®5 and 11.5. Partitioning between porewater
and water was highest within pH of 7.5 — 8 decreabelow and beyond this range.

For the comparison, Koc for predominantly hydroghslis predicted at 2400 based on the logKow
of 4.05 according to the TGD. PCKOWIN v1.66 presliet Koc of 3.7x10for TBTO, but it is
likely, that this program does not take into acddive transformation of TBTO to TBT in water.
PCKOWIN v1.66 predicts for tributyltin (CAS 20768-8&) a Koc of 9950 and for tributyltin
chloride (CAS 56573-85-4) and tributyltin hydroxifi@AS 1067-97-6) a Koc of 15 010.

Based on the information described above, TBTO émorecisely its aqueous transformation
product TBT) is expected to be very slightly mobnesediment and soil in the pH-range of ca. 6.5
to 8 based on the experimental and estimated atsogpefficients and its dissociation behaviour.
The adsorption potential to sediment and soil caexpected to be significantly lower at pH < 6.5
and pH > 8.

3.2.2 Volatilisation

Based on the vapour pressure provided in TableBT,( has a very low volatility. An estimated
Henry's Law coefficient has been reported to be 0% kPa mof- (GDCh, 1988) indicating that

the substance is only slightly volatile from aqueaurfaces. Volatilisation to air is therefore
assumed to be not a relevant route of distributboTBTO.

3.2.3 Long-range environmental transport

Due to the fast estimated atmospheric degradatiah the very low volatility, TBTO is not
expected to be susceptible to long-range transedir in vapour phase.

3.3 Bioaccumulation

It is noted that due to the transformation of TBirOaqueous solution to TBT species, and as
TBTO cannot be analysed in aqueous solution (G2063; WHO, 1990), the experimental results
presented generally refer to TBT.

3.3.1 Agquatic bioaccumulation

3.3.1.1 Bioaccumulation estimation

Due to the dissociation behaviour of tributyltirtioa, it can be expected that its bioaccumulation
potential is lower at pH —range below its pKa (&5), whereas its undissociated, more
hydrophobic forms (TBTOH and TBTCI) predominateaapH-range above this value up to the
point where an anionic species is formed. Laugklinal. (1986) found that the octanol-water
partitioning coefficient (lsw) for TBT varies as a function of salinity. The lest value 5500 was

measured in 25 %o and increased in higher and Igafmities to a maximum of 7000 in deionized
water. A review of available data (Meador 2000) icates, however, that species-specific
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toxicokinetics rather than environmental partitipidetermines the bioaccumulation of TBT. The
KOW is therefore of limited value for predictionslmoconcentration factors of TBT.

3.3.1.2 Measured bioaccumulation data

Experimental bioaccumulation data of various aqusgiecies have been reviewed by, e.g., WHO
(1990) and GDCh (2003 and 1988) and US EPA (200Basured BCFs vary considerably
between species and are also affected by diffeseircavailability of TBT in various aquatic
environments. The bioconcentration of TBT is expddb increase with increasing pH in the range
6-8 due to increasing dominance of non-ionic coxgde Tsuda et al. (1990) showed that BCF in
the freshwater carpCprinus carpio) increased from 1190 at pH 6.0 to 2250 at pH B@Fs for
whole marine fish in experiments using TBTO as sedistance at levels below its water solubility
and an appropriately long exposure time (8 weeksgbeen reported by Yamada and Takayanagi
(1992, as cited in GDCh, 2003) fBargus major (9 400 - 11 000)Mugil cephalus (2 300 - 3 000)
and Rudarius ercodes (3 200 - 3 600) and by Ward et al. (1981 as citedvVHO, 1990) for
Cyprinodon variegatus (2 600). The study by Yamada and Takayanagi (198®) carried out in a
continuos flow-trough system with exposure coneadigns ranging from 38-659 pg/l of TBTO in
natural sea water. The fish were exposed to TBTiGBfaweeks followed by 2-4 weeks in TBTO-
free water to study depuration. The concentratibf BT in fish was measured every two weeks
during the uptake phase and every week during ¢peration phase. Bioconcentration factors were
calculated from the measured concentrations of TBTish and water at the end of the uptake
phase. TBT concentrations were highest in the skid gill and lowest in the muscle. The
distribution of TBT within the fish was not corrédd to the lipid concentrations of various tissues.

Metabolism seems to take place in fish accordingdweral studies, where additional butyltin
compounds have been analysed (e.g., Ward et &1, 49 cited in WHO, 1990). Depuration half-
lives determined for three fish species by Yamauh Bakayanagi (1992) were between 7 and 29
days. The differences in the elimination rate camist could explain the difference in BCF between
the three species.

Among invertebrates, annelids and crustaceans ieXhdaccumulation factors around 1000, while
molluscs and particularly predatory prosobranchgehbhad concentration factors of 10 000 to
100 000 in a variety of laboratory and field stsdi©&DCh, 2003, US EPA 2003).

3.3.2 Summary and discussion of bioaccumulation

Due to the dissociation behaviour, high bioaccutnutapotential is generally expected at pH > 6.5,
whereas in the acidic range a lower bioaccumulapotential can be anticipated due to the
predominance of the ionised, more hydrophilic faftributyltin.

A substance fulfils the bioaccumulation criterid®) (when the bioconcentration factor (BCF) is
higher than 2 000 and the very bioaccumulativeedah (vB) when the bioconcentration factor is
greater than 5 000. Experimental BCFs in whole #s2000 were determined in studies with
appropriately low test concentrations and long sxpe periods in several marine fish species.
Bioaccumulation potential of molluscs and prosoblsnseems to be even higher (BCF 10 000 to
100 000) based on various field and laboratoryistudxperimental reliable BCFs are available for
four marine fish species and they all are > 20@T Teets therefore the bioaccumulation criterion

(B).
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4 HUMAN HEALTH HAZARD ASSESSMENT

Tributyltin compounds fulfil the criteria for thelentification of a toxic substance according to
Annex Xl (1.3). Tributyltin compounds are classd and labelled as T (Toxic), R48/23/25
(Toxic: danger of serious damage to health by mgdal exposure through inhalation and if
swallowed), due to the hazard classification obtityltin compounds, with the exception of those
specified elsewhere in this Annex”, Index No. 0RB4@0-3, according to the 19th ATP, updated in
the 29th ATP of Directive 67/548/EEC.

10
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5 ENVIRONMENTAL HAZARD ASSESSMENT

5.1 Aquatic compartment (including sediment)

Endocrine effects have been observed amongst wadquatic species, the review of which has
been provided, e.g., in GDCh (2003), RPA (2003) ¥asd et al. (2000).

A large dataset exists for TBT with standard a@rtd chronic studies at three trophic levels. The
lowest reliable chronic NOEC for TBT was identified the risk assessment of organotin
compounds (RPA, 2003 and 2005) to be 0.06 pgSorlDaphnia magna (Kiihn et al., 1989 as
cited in RPA, 2003). This corresponds to ca. 0.45BT I

Based on the review of European Commission (20@&),mollusc speciebllucella lapillus (dog
whelk) is the most sensitive species to tributyttimpounds. A LOEC of 0.002 g was obtained

in a 360-d study looking at imposex (NOEC < 0.0@2). European Commission (2005) derived
a SSD curve using 24 NOECs in total from severatcigs of fish, crustaceans, molluscs, insects
and echinoderms. Apercentile of the SSD was calculated to be 0.0Qa83BT I*. The highest
NOEC-value of the data used for the SSD was 18 R II* from a 4-day test witlChlorella

pyr enoidosa.

5.1.1 Endocrine disrupting effects of exposure to TBT

5.1.1.1 Aquatic invertebrates

The endocrine disrupting effects of TBT resultshia masculinisation of females within a species.
In invertebrates, or more specifically molluscsistis manifested as two distinct phenomena,
‘imposex’ and ‘intersex’, both of which have beetmosgly correlated to TBT exposure. The
prevalence of imposex and intersex has been wealudented in the scientific literature with

responses occurring following exposure to enviromaidy relevant concentrations of TBT

(reviewed in Oehlmann et al. 2007; Sumpter, 2088th biological effects endpoints have been
found to show significant correlations with TBT cemtrations in ambient seawater. For this
reason, imposex and intersex have been used asirmambiological markers for TBT effect

monitoring for more than a decade (OSPAR, 1996).

Imposex

Imposex is characterised by the formation of mabual organs in females ultimately resulting in

the sterilisation of the population. An imposexssiéication scheme has been developed, which
enables the severity of the imposex condition t@taeled from stages 0 to 6 (Fioroni et al. 1991;
Gibbs et al. 1987). Stage 0 indicating that a fensdlows no signs of male characteristics (i.e. no
development of the vas deferens and absence afig)fge stage 6 where the vas deferens is fully
developed and blocks the vulva resulting in retantif egg capsules and eventual death.

The imposex phenomenon has so far been reportedein150 molluscs from field observations
(DeFur et al., 1999). Examples of field studies rehnposex measurements have been used for
TBT contamination assessment, with particular emsjshan European waters, is seen in Table 2.
The dog whelk,Nucella lapillus is by far the most common species used for théodical
assessment of TBT contamination in environmentalitodng programs.

11
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Table 2. Examples of species used to measure imposex in environmental monitoring programs

Species

Common name

Location

Reference

Buccinum undatum

Common whelk

North Sea coast

Ten Hallers-Tjabbes et al

1994; Idel et al 1997

Scottish coast

Nicholson et al 1998

Scottish North Sea coast

Bailey et al 1995

Irish coasts

Minichin et al 1995

North Sea coast

Evans et al 1995

Nucella lapillus Dog whelk British coast Evans et al 1998
French Atlantic coast Oehlmann et al 1996b
Scottish coast Nicholson et al 1998
Tyne river, UK Smith et al 2006
Ocinebrina aciculata Gastropod French Atlantic coast Oehlmann et ab&499
Hydrobia ulva North & Baltic sea Oehlmann et al 1996b
Neptunea antiqua Red whelk North sea coast Idel et al 1997
Hiniareticulata Netted dog whelk French Atlantic coast Oehlmanal 4996b

Bolinus brandaris

Snail

Spanish Med coast

Morcillo & Porte 1998

Despite the fact that imposex has been reportedany molluscs, the sensitivity of the imposex
response to known concentrations of TBT in condbllaboratory exposures is limited to a few
species (Table 3).

From the chronic toxicity data in table 3, diffeces in the imposex response between the species
measured can be sedxucella lapillus is the most sensitive species to TBT and alsontbst
widely used in environmental monitoring programs.lddvest observable effect concentration
(LOEC) of 0.002 pg't was reported foN. lapillus (Davies et al. 1997). Similar levels of sensitivit
were found in the closely related speditisia reticulate and Buccinum undatum with LOECs of
0.012 pgt and 0.017 ugl TBT, respectively. In contrast, the imposex resgoaf the freshwater
snail (Marisa cornuarietis) to TBT exposure was much less sensitive with &£8®f 0.125 pg't

(Schulte-Oehlmann et al. 1995).
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Table 3. Sensitivity of imposex to TBT exposure: laboratory based studies with molluscs.

Value
FW Test
Species Common duration endpoint (hg/L) Reference
SW name (days) .
(*mg/kg)
. Giant
FW Marisa ramshorn 180 NOEC 0.125 | Schulte-Oehimann e
cornuarietis . al., 1995
snail
SW | Hiniareticulate Nevfltﬁg”?og 150 LOEC 0.012 Stroben et al 1992
NOEC <0.002
SW | Nucellalapillus | Dog whelk 365 Davies et al 1997
LOEC 0.002
Nassarius Netted . .
SW reticulatus whelk EC50 16.9 Tilmann 2004
NOEC 0.01
240 Mensink et al 1998
SW Buccinum Common LOEC 0.017
undatum Whelk
LOEC 0.07 Mensink et al 2002
Intersex

The intersex response is closely related to impasekat they are both a biological response to
TBT exposure that results in the masculinisatiorthef female gonad. However, unlike imposex,
which has been identified in over 150 molluscs,ittiersex response is almost entirely specific to
the common periwinkl&ittorina littorea (Bauer et al. 1995). Intersex females are chataete by
male features on female sex organs. It is a gradaasformation of the female pallial tract, which
can be described by a scheme with four stagegasutrg severity from 1 to 4.

The sensitivity of the intersex response.inittorea to TBT exposure was measured as LOEC 0.24
ng I* (Bauer et al. 1997). This is approximately 10@fielss sensitive than the imposex response in
N. lapillus.

The intersex response linlittorea, is often used in areas of high TBT exposure. Thiwainly due

to the absence df. lapillus in these areas and the higher toleranck. ¢ittorea to TBT exposure.
Examples of monitoring studies where the interesponse was used are listed in table 4. The
intersex response in the clam (measured as owtdss been recently developed to assess TBT
exposure in UK estuaries. Different severities meisex inS plana were found between the
estuaries suggesting its suitability for environtaémonitoring programs, although the sensitivity
of the biological response to known concentrat@n&BT have not been reported.
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Table 4. Examples of species used to measure intersex in environmental monitoring programs

Species Common Method Location Reference
name
North sea Bauer et al 1995; Oehimann
et al 1996a
Dutch marine & brackish Schipper et al 2008
T Common
Littorina littorea . Intersex
periwinkle
Scheldt De Wolf et al 2001; 2004
Cork Ireland Casey et al 1998
Scrobicularia Clam Intersex UK estuaries Chesman & Langston, 2006;
plana (ovotestis) Langston et al 2007;

Overall, the imposex response, particularly indlog whelk is a more sensitive biomarker of TBT
exposure than the intersex response and is ofteth imsareas that are only slightly contaminated
with TBT. Measurements of intersex responsk. ihittorea populations are beneficial for biological
TBT-effect monitoring in areas whef¢ lapillus are absent (Bauer et al. 1997; Oehlmann et al.
1998).

5.1.1.2 Fish

The endocrine effects of TBT exposure in fish haeen less well documented in the scientific
literature. Studies that have been identified &ted in table 5.

In the Japanese medak®ryzias latipes), TBT exposure was found to cause changes in
morphology, hatching, histopathology, embryonic elegment as well as changes in sexual
behaviour and reproduction with lowest effects & |0y I' and 0.16 pg g Changes in sexual
differentiation were found in the Japanese flour(@aralichthys olivaceus) when exposed to 1 ug
I TBT and greater (Shimasaki et al 2003). Theseoresgs were approximately 1000 fold less
sensitivity to TBT exposure tha lapillus. However, the most sensitive response to TBT axgos
was reported in the zebra fisBdnio rerio), with an altered sex ratio in favour of males whe
exposed to 0.1 ng'ITBT and greater (McAllister & Kine, 2003).
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Table 5. Sensitivity of endocrine responses in fish as aresult of TBT exposure.

TBT]
FW Test [

Species Common Method Duration Endpoint (hg/L) Reference
W e (days) (*ng/g)

NOEC <125

morphological Bentivegna &

©

changes, hatching Piatkowski, 1998
LOEC 12.5
NOEC 0.15
. , Japanese : Wester et al.,
FW Oryzaslatipes histopathology 28
Medaka LOEC 05 1989
abnormal embryonic LOEC  *0.16 Hano et al. 2007
development
Alter sexual
behaviour and LOEC *1 Nakayama et al.
: 2004
reproduction
FW Danio rerio  Zebra fish altered sex ratio 70 LOEC 0.0001 MqAIhster &
towards males Kime 2003
SW Pargllchthys Japanese sex dlfferentlanon - LOEC 1 Shimasaki et al
olivaceus flounder histology 2003

5.1.1.3 Conclusion

The endocrine disruption effects of TBT, to whicBTIO transforms in the aqueous environment,
are extensively studied and well documented. Basethe existing literature (reviewed above),
endocrine disruption measured as either imposeintersex is well documented for TBT in
molluscs at concentrations as low as 2-10 g Examples of alterations in morphology,
histopathology, embryonic and sexual developmend, atered sex ratios have also been reported
in freshwater and marine fish species, with endecrdisrupting effects reported at higher
concentrations than that found in molluscs. Howeweskewed sex ratio towards male fish was
observed at low levels of exposure to TBT (0.1 hgih zebra fish. The low effect concentrations
were not supported by other studies in fish, howeve

5.1.2 Summary and discussion of toxicity

A substance fulfils the toxicity criterion (T-) whehe long-term no-observed effect concentration
(NOEC) for marine or freshwater organisms is I&ss1t0,01 mg/l, or the substance is classified as
carcinogenic (category 1 or 2), mutagenic (catedooy 2), or toxic for reproduction (category 1, 2,
or 3), or there is other evidence of chronic tayicas identified by the classifications: T, R48, o
Xn, R48 according to Directive 67/548/EEC.

A large data set on standard and non-standard temg-effect studies is available for TBT
compounds. NOECs are generally in the range oteskveral ten pg TBT'l The lowest reliable
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chronic NOEC for TBT was identified to be 0.06 pig I3, corresponding to ca. 0.15 pg TBY, |
for Daphnia magna.

In addition to the very high toxicity in relation tonventional toxicity end-points, TBT compounds
elicit effects in the endocrine systems of aquatiganisms. The mollusc specidscella lapillus
(dog whelk) is the most sensitive species to tyibiat compounds. A LOEC of 0.002 ug was
obtained in a 360-d study looking at imposex (NOE®.002 pg ). TBT compounds are
considered to fulfil the T criterion for ecotoxigit
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6 PBT, VPVB AND EQUIVALENT LEVEL OF CONCERN ASSESSMEN T

6.1 PBT/vPvB Assessment

PersistenceBis(tributyltin) oxide (TBTO) transforms in aqueosolution to tributyltin (TBT). The
form in which TBT is present in the environmentpeiads much on pH, but also on other abiotic
conditions. Various degradation studies in wateswsthalf-lives between few days to several
months. Half-lives of > 1- 15 years have been olezkin sediment degradation experiments. In a
soil degradation study an aerobic half-life of Hldt 25 °C was estimated corresponding to 323 d at
12 °C. Based on the available data it is concludadTBT meets the P/vP criterion.

BioaccumulationThe bioaccumulation potential is expected to bpeddent on the pH of the
exposure medium. Due to the dissociation behavioigh bioaccumulation potential is generally
expected at pH > 6.5, whereas in the acidic randewar bioaccumulation potential can be
anticipated due to the predominance of the ionigeate hydrophilic form of tributyltin.

Experimental BCFs in whole fish > 2000 were deteediin studies with appropriately low test

concentrations and long exposure periods in sevamlne fish species. Accumulation of TBT

compounds to invertebrates has been observed iougastudies. The accumulation/concentration
factors in certain molluscs have been observed range of 10 000 to 100 000. Experimental
reliable BCFs are available for four marine fisre@ps and they all are > 2000; TBT meets
therefore the bioaccumulation criterion (B).

Toxicity: A large data set on standard and non-standardtérng effect studies is available for
TBT compounds. The lowest reliable chronic NOEC T&T was identified to be 0.06 pg Sh |
corresponding to ca. 0.15 pg TBT, for Daphnia magna. In addition to the very high toxicity in
relation to conventional toxicity end-points, TB®nspounds elicit effects in the endocrine systems
of aquatic organisms. The mollusc spedesella lapillus (dog whelk) is the most sensitive species
to tributyltin compounds. A LOEC of 0.002 pi§j\Was obtained in a 360-d study looking at imposex
(NOEC < 0.002 pgl). TBT compounds are considered to fulfil the Teribn for ecotoxicity.

Moreover tributyltin compounds are classified asidpdanger of serious damage to health by
prolonged exposure through inhalation and if swedld (T; 48/23/25) and TBTO therefore fulfils
also the T criterion for human health

In the impact Assessment of Potential Restrictiomghe Marketing and Use of Certain Organotin
Compounds (RPA 2007Db) it is concluded (with SCH&RReeing) that, in relation to the marine
environment, TBT is likely to be classified as bBfBT andvPvB substance.

6.2 Conclusion of PBT and vPvB assessment

Tributyltin, the aqueous transformation producthbi$(tributyltin) oxide, fulfils the P, B and T
criteria. Furthermore, bis(tributyltin) oxide fulithe T criterion for human health due to the hdza
classification of tributyltin compounds. Bis(trilyltin) oxide is considered to be a PBT substance.
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