ANNEX XV — IDENTIFICATION OF SVHC FORMAT

ANNEX XV DOSSIER

PROPOSAL FOR IDENTIFICATION OF A SUBSTANCE ASA
PBT SUBSTANCE

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

Structural formula:

It isproposed to identify the substance as a PBT according to Article 57 (d).

Summary of the evaluation:

Bis(tributyltin) oxide is considered as a PBT sabske. Tributyltin, to which the substance
transforms in the agueous environment, fulfils BheB and T criteria. Furthermore, bis(tributyltin)
oxide fulfils the T criterion for human health due the hazard classification of tributyltin

compounds. Bis (tributyltin) oxide has been disedsis the TC NES subgroup on identification of
PBT and vPvB substances, and the subgroup cortthhdé the substance fulfils the PBT criteria,
seehttp://ecb.jrc.it/esis/index.php?PGM=pbt
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JUSTIFICATION

1 IDENTIFICATION OF THE SUBSTANCE AND PHYSICAL AND CHEMICAL
PROPERTIES

Name: Bis(tributyltin) oxide

EC Number: 200-268-0

CAS Number: 56-35-9

IUPAC Name:

Molecular Formula: C24H540S5n2

Structural Formula:

HC  CH,
H.C CH,

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

1.1 Purity/ImpuritiesAdditives

Impurities as reported by CDCh (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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1.2

Physico-Chemical properties

Table1 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 0.090 mg I"at 25 °C WSKOW v1.41
100 mg I WSKOW v1.41, exper. database
(data not evaluated)
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
octanolfwater (log value) | 3 g4 KOWWIN v1.67, exper. database
(data not evaluated)
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 (2003); for tributyltin cation
6.51 OECD (2007); for unspecified
tributyltin compound

It is noted, that the

results of water solubilityddogKow —tests are significantly dependent on the

pH where the tests have been conducted.
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2 MANUFACTURE AND USES

Not relevant for this type of dossier, see secli@nfor information.

3 CLASSIFICATION AND LABELLING

The classification of tributyltin compounds (no CAStry) in Directive 67/548/EEC applies for
TBTO:

T: R25 Toxic if swallowed

T; 48/23/25 Toxic; danger of serious damage toltheby prolonged exposure
through inhalation and if swallowed

Xn; R21 Harmful in contact with skin

Xi; R36/R38 Irritating to eyes and skin

N; R50-53 Very toxic to aquatic organisms. May @long-term adverse effects in

the aquatic environment
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4 ENVIRONMENTAL FATE PROPERTIES
4.1 Degradation (P)

411 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 solutiomifty a hydrated tributyltin (TBT) cation.
According to data compiled by GDCh (1988), TBTOnfgrin seawater mainly TBTCI, TBTOH, an
aqueous complex (TBTOf) and calcareous compounds ((TBIPs). Also WHO (1990) reports,
that tributyltins are present in seawater and nbouoaditions as three species (hydroxide, chloride
and carbonate). The speciation of tributyltin catie dependent on the pH, anion content and
temperature (WHO, 1990).

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

2003) but this bond can be cleaved under UV-raatiat 290 nm according to Navio et al. (1993
as cited in GDCh, 2003). WHO (1990) reviews simgtardy 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 shallowaclevaters 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 atmosphier 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.

4.1.2 Biotic degradation

Degradation half-lives from experiments with naturacro-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 haenlletermined for different test temperatures
and including both pre-adapted (polluted) and ndepted water samples.

Only few studies are available on sediment; therattagion half-life in these studies is > 1-15
years. Studies in highly polluted areas show, #dfigr a certain concentration has been reached, no
further TBT degradation occurs (GDCh, 2003).

Springborn Laboratories (1995b, as cited in GDQX)3) has reported on an aerobic degradation
test with**C-TBTO and sandy loam soil. A nominal test concatian 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 ¥90 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.
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4,1.3 Other information

4.1.4 Summary and discussion of persistence

TBTO is subject to transformation when dissolve@doeous solution. Different tributyltin (TBT)
species form as dissolution products, whereaspeiss formed depend mainly on the pH but also
on other abiotic conditions. TBT is expected todtebile 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 dagsueral months by WHO (1990). According
to GDCh (2003), the few studies available on deafiad in sediment showed degradation half-
lives of > 1-15 years.

In a soil degradation study an aerobic half-lifeld#t d at 25 °C was estimated corresponding to 323
dat 12 °C.

4.2 Environmental distribution

4.2.1 Adsorption

Sorption behaviour of TBTO was investigated by Sgorn laboratories (1995a as cited in GDCh,
2003) in a system consisting of seawater and saadiynent (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
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 acddiwe 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 hydroxifl@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 mohresediment and soil in the pH-range of ca. 6.5
to 8 based on the experimental and estimated atmogpefficients and its dissociation behaviour.
The adsorption potential to sediment and soil caexpected to be significantly lower at pH < 6.5
and pH > 8.

422 Volatilisation

Based on the vapour pressure provided in TableBT,Or'has a very low volatility. An estimated
Henry's Law coefficient has been reported to be 20% kPa mof- (GDCh, 1988) indicating that
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the substance is only slightly volatile from aqueaurfaces. Volatilisation to air is therefore
assumed to be not a relevant route of distributbomBTO.

4.2.3 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 transjedir in vapour phase.

4.3 Bioaccumulation (B)

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.

4.3.1 Screening data

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.

432 Measured bioaccumulation data

Experimental bioaccumulation data of various aguspiecies have been reviewed by, e.g., WHO
(1990) and GDCh (2003 and 1988).

BCFs for whole fish in experiments using TBTO ast tsubstance at levels below its water
solubility and an appropriately long exposure ti(Beweeks) have been reported by Yamada and
Takayanagi (1992, as cited in GDCh, 2003)Rargus major (11 000),Mugil cephalus (3 000) and
Rudarius ercodes (3 600) and by Ward et al. (1981 as cited in WH®90) for Cyprinodon
variegatus (2 600). Metabolism seems to take place in fisboeding to several studies, where
additional butyltin compounds have been analyseayl,(&/ard et al., 1981 as cited in WHO, 1990).
Depuration half-lives in the study of Yamada an#ayanagi (1992, as cited in GDCh, 2003) were
between 7 and 29 days.

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).

4.3.3 Other supporting information

Data not reviewed for this report.

4.3.4 Summary and discussion of bioaccumulation

Based on the reviews of WHO (1990) and GDCh (2088perimental BCFs in whole fish > 2000
were determined in studies with appropriately I@sttconcentrations and long exposure periods.
Bioaccumulation potential of molluscs and prosobhenseems to be even higher based on various
field and laboratory studies. Due to the dissoaratoehaviour, high bioaccumulation potential is
generally expected at pH > 6.5, whereas in thei@acahge a lower bioaccumulation potential can
be anticipated due to the predominance of the éohisnore hydrophilic form of tributyltin.

7
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Similarly, in the basic pH —range, the accumulapotential is expected to decrease from the point,
where anionic species of TBT start to dominate.

5 HUMAN HEALTH HAZARD ASSESSMENT

Data not reviewed for this report.

6 HUMAN HEALTH HAZARD ASSESSMENT OF PHYSICO-CHEMICAL
PROPERTIES

Data not reviewed for this report.

7 ENVIRONMENTAL HAZARD ASSESSMENT

7.1 Aquatic compartment (including sediment)

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

A large dataset exists for TBT with standard aartd 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. 0.45 BT I™.

Based on the review of European Commission (20@&),mollusc speciebllucella lapillus (dog
whelk) is the most sensitive species to tributytimpounds. A NOEC of 0.001 ugWas obtained

in a 360-d study looking at imposex. European Cassian (2005) derived a SSD curve using 24
NOECs in total from several species of fish, crostas, molluscs, insects and echinoderms" A 5
percentile of the SSD was calculated to be 0.00083BT . The highest NOEC-value of the
data used for the SSD was 18 pg TBTrbm a 4-day test witiChlorella pyrenoidosa.
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7.1.1 Toxicity test results

7.1.1.1 Fish

Acute toxicity

Long-term toxicity

7.1.1.2 Aquatic invertebrates

Acute toxicity

Long-term toxicity

7.1.1.3 Algae and aquatic plants

7.1.2  Sediment organisms

Data not evaluated for this report.

7.1.3 Other aquatic organisms

Data not evaluated for this report.

7.2 Terrestrial compartment

Data not evaluated for this report.

7.3 Atmospheric compartment

Data not evaluated for this report.

8 PBT AND vPVvB

8.1 PBT, vPvB assessment

PersistenceBis(tributyltin) oxide (TBTO) transforms in aquegolution to tributyltin (TBT). The
form in which TBT is present in the environmentpdeds 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. It is
considered that TBT fulfils the P criterion.

BioaccumulationExperimental reliable BCFs are available for fish species and they all are >
2000. The bioaccumulation potential is expectedbéodependent on the pH of the exposure
medium. At pH of ca. < 6.5 bioaccumulation potdntaased on the speciation of TBT lower than

9
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around pH 7. In the basic pH —range, bioaccumuigtiotential decreases when the anionic species
of TBT start to predominate. Accumulation of TBThgeounds to invertebrates has been observed
in various studies. The accumulation/concentrafiéators in certain molluscs have been observed
in a range of 10 000 to 100 000. It is considehad TBT fulfils the B criterion.

Toxicity: A large data set on standard and non-standardtérng effect studies is available for
TBT compounds. NOECs are generally in the range bfto several ten pg TBT I In addition to
the very high toxicity in relation to conventiortakicity end-points, TBT compounds elicit effects
in the endocrine systems of aquatic organismseanthto ug TBTt —level. TBT compounds are
considered to fulfil the T criterion for ecotoxigitFurthermore, TBTO fulfils the T criterion for
human health through the hazard classificatiomibiityltin compounds (T; R48/R23/R25).

Summary: Tributyltin, the aqueous transformation product of bis(tributyltin) oxide, fulfils
the P, B and T criteria. Furthermore, bis(tributyltin) oxide fulfils the T criterion for human
health due to the hazard classification of tributyltin compounds. Bis(tributyltin) oxide is
considered to bea PBT substance.

10
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9 INFORMATION ON USE AND EXPOSURE ALTERNATIVESAND
RISKS
9.1 I nfor mation on exposure

A risk assessment according to EU guidance has d@saucted for TBT in the frame of
the work of RPA (2005 and 2003). An impact assessmepotential restrictions on the
marketing and use of certain organotin compoundm iprocess RPA (2007). These
reports contain relevant information on uses argbsure in the EU. Further information
on use and exposure has been obtained from the $RtBbase (Substances in
Preparations In Nordic countries) and several nooinig) reports.

Two producers/importers have provided data undeguRé&on 93/793/EEC. TBTO
among other triorganostannic compounds have beemefty used as biocides in
antifouling paints and coatings and for other liatuses.

In the frame of Directive 76/769/EEC (amended bguRation 782/2003/EC), the use of
organostannic compounds (no CAS or EINECS entrigrisidden in the following uses :

1. as substances and constituents of preparations attamy as biocides in free
association paint.

2. as substances and constituents of preparation$\abicas biocides to prevent the
fouling by micro-organisms, plants or animals of:
(@) all craft irrespective of their length intended fose in marine, coastal,
estuarine and inland waterways and lakes;
(b) cages, floats, nets and any other appliances apmeat used for fish or
shellfish farming;
(c) any totally or partly submerged appliance or eq@ptn

3. as substances and constituents of preparatiomdedefor use in the treatment of
industrial waters.

Regulation (EC) No (782/2003) of the European Barént and the Council also
prohibits the use, as from 1 July 2003, of organotimpounds as biocides in anti-fouling
systems on EU ships and, as from 1 January 2008nprship entering EU waters. The
International Maritime Organisation (IMO) has atgreed a global phase out of TBT in
shipping, which will enter into force in Spetem€08.

According to RPA (2007) antimicrobial products @areduced based on tributyltin oxide
and tributyltin maleate (formulated at concentnagicaround 1% and 25% respectively
and generally further diluted by mixing with othagredients). These products are sold
only to industrial customers for use in manufactgrfand are not sold to consumers, nor
are they sold for apparel applications). Applicasidor these products include:

* polyurethane foam, where it is added during thlewing’ process and is subsequently
incorporated into the polymer matrix;

11
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e incorporation into various other polymers that ased for products such as flooring,
tiles and carpeting;

* back-coating of textiles used in upholstery (pplaed with a polymeric binder on the
rear of the fabric); and

* a small amount used in treatment of feather awvehd

In the review of the Biocidal Products Directivieese ‘non-notified’ uses should cease
before 1 September 2006. TBTO will not be evaldataeder the Biocides Directive
(98/8/EEC), as no data submissions were providddinwihe deadlines set under the
Review Programme of the Directive. Hence, any pakbiocidal use of TBTO under
Annex | of the Biocides Directive is not in sigfithe Biocidal Products directive does,
however, not apply to imported TBTO-containing @egions, if the preparation is not
within the definition of a biocidal product, norekit apply to imported articles treated
with TBTO as a biocide.

Further marketing and use restrictions are curydrglng considered in the framework of
directive 76/769/EEC (to be included in Annex X\df REACH from 1 June 2009)
concerning a. o. all tri-substituted compoundsl@ding TBTO) so that these shall not be
placed on the market or used .in articl&se proposed restrictions covers the use in
articles and not as preparations.

Tri-substituted organotins are also used as intdiaes in the production of other
chemicals. Releases may be possible in connectitn the production sites or from
residuals/impurities in the final products.

Tributyltin compounds (CAS 688-73-3) are identifi@sl “hazardous priority substances”
under the Water Framework Directive (2000/60/EW)e Tobjectives of this regulatory
instrument apply in principle to any use of thesmpounds.

According to ESPA (2005), tributyltin compounds a@ used as stabilisers in plastics,
as they are not technically applicable for this. db@wever, tributyltins can be present as
impurities in mono- and dibutyltin stabilisers falastics, but their content is voluntarily
controlled by industry te< 0.67 % (as tin) (OECD, 2007). This impurity presioty
originates from tributyltin compounds used as imediates for the stabiliser production,
not from TBTO. Tetra-substituted tins used as atermmediate contain significant
amounts of tri-substituted tins according to RPA20

Use volumes and r el eases:

Organotin quantities sold in the EU-15 MS were 6200 t in 2002 (RPA 2005). The
guantities estimated for tri-substituted organofms2002 (table 2.2; copied from RPA
2005) were < 100 t /yr for biocides, 1,250 t/yr foiocides in antifouling paints,
pesticides 100 t/yr and for synthesis <150 t/yrs lalso noted thatETINSA has adviced
that the total quatity of tri-substituted tins for use as an intermediate in 2004 was
substantially higher than the estimate for 2002. Although not clarified, this could perhaps

12



ANNEX XV — IDENTIFICATION OF SVHC FORMAT

be because the quantities present in tetra-substituted tins were excluded.” As of 2001,
less than 100 t/yr of tri-substituted organotinsraveused as biocides in wood
preservatives, primarily in the UK, France and Spaith an quantity of less than 50 t /yr
of TBTO .

Table 2.2: Organotin Uses and Quantities Sold in the ET {estimates for 2002%

Applications Cuantity (t'yr)
Tera-substinued Intermediate in synthesis NiA
Eiocide = 100
. . Biocide in anti-fouling paints® 1,250

Tri~zubstimated Pectcide T

Synrbesis’ < 150
PWC stabilisers 13,000

Mono/'di-substinited Catalysts 1.300 to 1,650

(Zlass coating T60 to 500
Toral (maimum) Al msey (exeept tetra-subs) approx 19,000

Notes:

1) Dara from ORTEPA (2002) (Biorides, pesticides, symthesis and glass coatingl, ESPA (2002
(otabilizers) and ETTCA ¢2002) fcavalyvsis) az updated By ETINGA m 2003,

2} As discuzzed below, use gf tributyii

Jor this application are now profibited (within the EL7)

i) ETINGA has advised that the tofal quantioy af trr-substifuted tins for woe a5 an infermediate in 2004
was subsiantially higher than the esnmare for 2002, Aithough not clarified, this could perhaps be
berause the guantities present in the setra-rubstinied fin: ware excluded

Recent information on the total use of TBTO in Merdic countries has been derived
from the SPIN database. While no quantities hawnbeported for Sweden and Finland
from 2000, high amounts of TBTO have been usedanMdy 786 t (2001) followed by

Denmark 68 t (2001), see figure 1 below. The nradlustrial use registered for TBTO in
the last years is the manufacture of “other trartspquipment”, namely “building and

repairing of ships and pleasure and sporting bo&tsivever high amounts of TBTO ( >

800 t/a) have also been used in 2000-2001 in Npawmal Denmark for “manufacturing

of chemicals and chemical products”. Figure 2 shtveg even if the total amount is
significantly decreased in Denmark, the numberrepprations has increased.

Total amount of a Substance in Tonnes
800 /\
600 \
400

200 \
04 o n * —— N

1999 2000 2001 2002 2003 2004 2005

Amount

Year

Sweden -¢- Denmark -#- Finland =¥ Norway

Figure 1: Total amount of a TBTO in tonnes in Nordountries
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Total Number of Preparations

200

150

E /
e 100
>
3 /

0 % . . : .

1999 2000 2001 2002 2003 2004 2005

Year

Sweden == Denmark =#= Finland =#= Norway

Figure 2: Total number of preparations containingB®

The major previous releases of tri-substitutedtéimpounds related to antifoulant and
biocide uses and these have ceased as a consegfiémeeestrictions imposed on the
uses. Run-off from shipping docks not properly ntamg their discharges may continue
for some years. Contaminated sediments will reraagource for resuspension of the
compounds as well.

Release figures from remaining commercial usesareeadily available. Total
discharges reported by Germany, Portugal, SpairntendK to EPER in 2001 and 2004
indicate discharges of organotin compounds of 34 tonnes respectively, it is
unclear exactly which compounds that have beernrtegol he reported discharges
related mainly to the metal industry, the basiaarg chemicals industry and the pulp
and paper industry. This may indicate that disoesifgom regulated point sources may
not be negligible.

M easur ed levelsin the environment:

A compilation of monitoring data have been perfadnie risk assessment studies on
targeted consumer applications of certain organmimpounds RPA (2005). Additional
information from certain Norwegian and Austrian ntonng reports has been added.
Measured data on TBT, DBT and MBT are referred.elewof DBT and MBT may result
of degradation of TBT. It has to be recognised that DBT is used in substantial
amounts as stabilisers in PVC and therefore hamitssource of emission.

Water compartment (including sediment):

Summertet al (1996), in their review of the available data, retemeasured
concentrations of mono and dibutyltin compoundsciviwere thought to relate mainly to
degradation of tributyltin from use on boats asati-fouling paint.

14
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Hoch (2001) provides a review of concentrationgasfous organotin compounds found

in the environment. However further investigationowed that higher values (for
sediments) are readily available and an examplebleas included together with the
results from Summer et al (1996)) in table 3.4@ied from RPA 2005.

Table 3.46: Maximum Concentrations of Butyltins in Water and Sediment

Parameter MET DET TET Source
Max. cone. in freshwater (ng Sn/l) 1,900 15,700 - Summer ef
Max. conc. in coastal waters (ng Sn/L) 2,800 1.300 - al (1996)
Max. cone. in water (ng So/L) 76 810 3,620 Hoch (2001)
Mazx. conc. in sediment’ (mg Sn'lkg dw) 34 8.3 10.8 Hoch (2001)
. . Sumimer ef
Max. conc. in sediment (mg'kg) G.8 0.6 al (1996)
}.Iax._ conc. in sediment {mg Sn'kg dw) from 11 52 53 Cenlemans
Belgian harbours/dry-docks et al (1998)

Neta: 1) Includes river, lake, maring and harbour sediments.

In a review of TBT monitoring data (BUA, 2003) fraime late 1980s/early 1990s,

typical median values of around 50 ng TBT/L wererfd in rivers, lakes, estuaries and
coastal waters at various locations in Germany, Elidnce, Italy, Netherlands and
Switzerland with typical maximum values of overdQhg TBT/L found in marinas.

More recent data from France for 2001 shows lesklmutyltins (dominated by MBT) to
be generally in the range 0-10 ng Sn/L in riversclwvihave negligible boating. However,
considerable monthly variations were observed t@atlh occasional higher values due,
perhaps, to the periodic use of TBT biocides inicadiure and/or the local leather
industry. DBT and TBT were also detected in sedinsmples at concentrations of,
typically, 1-5ug Sn/kg (together with higher concentrations of YB

There is a general consensus that TBT concentgaitiosurface waters significantly
declined in many water bodies following the enacttred TBT legislation in various
countries such as Japan (Japanese Ministry of &mwient, 2001; Sekizwet al, 2003),
Switzerland (Fent & Hunn, 1995), the United Stdtéall et al, 2000), and the United
Kingdom (Waldocket al, 1999). Areas where concentrations have not dstias

rapidly are generally limited to marinas and ottweras where larger ships are permitted
to dock.

Declining trends in sediment TBT concentrationsenaso identified after TBT
legislation was enacted. However this trend wast iuiasiounced at locations with very
high initial TBT concentrations. Nevertheless, ¢hare indications that in many German
rivers, TBT sediment concentrations are now beld®®® mg TBT/kg dry weight (BUA,
2003).

Similar findings for both seawater and sedimentraported for the coastal waters
(including harbours and marinas) of Mediterraneaumtries (UNEP, 2002).
Furthermore, UNEP (2002) reports that “the largadpminance of the organotin
degradation products over the parent compoundgeiftestern Mediterranean suggests
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that there are almost no recent inputs of thesgoamds” (referring to TBT and TPT).

Terrestrial Compartment

Work by Huanget al (2004) in upland forested sites in Germany inde&i®T, DBT
and TBT surface concentrations of up to 30, 0.6@&fgg Sn/kg dw respectively which
decrease with soil depth.

Waste Water Treatment

Concentrations of butyltin compounds in sewageg#udom waste water treatment
plants (WWTPSs) have also been measured. Valuestegpare up to 0.77 and 2.22

mg/kg dry weight (Summaesat al, 1996). Fent (1996) presents results from a nurober
Swiss plants which demonstrate that butyl orgasaie progressively removed during
waste water treatment as shown in table 3.47, ddpten RPA 2005. Fent (1996) notes
that the available data for Switzerland suggedt ttiia concentrations remained constant
over the mid-1980s to the mid-1990s.

Table 3.47: Concentrations of Butyltins (ng/L) in Waste Water Treatment (Fent, 1996)
Stage of Treatment MET DET TET
BEaw Waste Water 151 456 175
Primary Effluent 69 92 39
Secondary Effluent 30 28 21
Tertiary Effluent 9 6 2
Sludge Concentration (mg'kg dw) 0.5 1.5 1.1

Sampling from 158 German sewage plants in 20014@8ests a decline in sludge
concentrations compared to those reported abovepasted in BUA, 2003). The results
are summarised in Table 3.48, copied from RPA 2005.

Table 3.458: Median Concentrations of Butyltins {(mg'kg dw) in Sewage Sludge (BUA, 2003)
Catchment Class MET DET TBT
1.2 and 3 {each population 0.3 million) 0.11 0.08 0.01
4 (population 6.5 million) 0.28 0.16 0.04
5 (population 11.7 million) 0.28 0.21 0.03

In Norway (Aquateam, 2006) sewage sludges from founicipal sewage treatment
plants have been analysed for organotin compoumd®006. Arithmetic mean values
ranged from 52 pg/kg dry weight to 35 pg/kg dry gteifor TBT, the results are

comparable to levels measured in Sweden in 2002lyAis of sewage sludge of STPs in
Sweden (Sternbeck et al., 2006) shows levels of41ZD pug/kg dry weight in 1993

compared to 10-96 pg/kg dry weight in 2002, indicata decrease of TBT in sewage
treatment sludge in Sweden from 1993 to 2002.

In Austria 17 sewage treatment plants (14 municipahdustrial) have been analysed for

organotin compounds in 2001. Maximum levels of TBBT and MBT of 0.09, 2.0 and
0.53 mg /kg dw respectively in dried sewage sluaigereported by Gangl et al (2001).
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Biosphere

Numerous studies have reported levels of butyltirthe biosphere particularly in fish
and other aquatic organisms.

BUA (2003) summarises a range of studies of TBElIe¥ound in organisms in Europe’s
rivers, lakes, estuaries and coastal waters dtiied 990s with values typically ranging
from around 50 to 5,00Qg TBT/kg fresh weight. The highest values were tbum
bivalves in marinas in Switzerland with maximumuesd 9,00Qug TBT/kg fresh weight.
Lower values are reported by Harietcal (2005) for the levels of butyltins found in
various organisms taken from the Mersey Estuarygfigool) in 1997. In all cases, DBT
concentration were lower than TBT (and MBT). Theamegalues were 14.4, 4.0 and
10.8ug/kg fresh weight for MBT, DBT and TPT respectivelyggesting that much of the
organotin contamination has decayed.

In deep-sea fish from the Mediterranean in 199&l&eof butyltins were measured in
various organs (Borghiand & Porte, 2002). Highesels were found in the liver with
total butyltin concentrations of up to 1dg¢ Sn/kg liver fresh weight. Although there was
great variation amongst species, DBT tended to &xe prevalent than TBT (and MBT).
Bortoli et al (2003) report rank concentrations in the order TBBT and MBT among
samples of six species from 12 locations in theolbagof Venice (in 1999/2000)
although there is great variation amongst the testihe highest total butyltin levels
were found in the mollus®/. galloprovincialis, with mean/max levels of 2,000/8,000
ug/kg dw.

BgVV (2000) reports levels of up to 15 DBT/kg fresh weight in crab (from German
samples taken in 2000) and up to 940TBT/kg fw in Zebra mussel (from German
samples taken in 1999).

Green and Ruus (SFT, report to be published) rdpeels of up to 2.7 mg TBT /kg dw
in 1997 in blue mussels in the inner Oslofjord (May), see figure 3. However a decline
can be registered to 0.28 mg TBT /kg dw in 2005%0Ah the outer Oslofjord varying
levels of 0,22-0,02 mg TBT /kg dw have been detéatering the monitoring period
1997-2005.

TBT, Mytilus edulis, 30A Inner Oslofjord

mgkgdw

3
2
1
(0] T T T T )
1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

Year

Figure 3: TBT levels in blue mussels in inner Olaf , Norway

EFSA (2004) reports that samples of fish and figipeoducts (intended for human
consumption) from several EU countries contain érdavels of organotins in “seafood
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other than fish” than in fish. For DBT, mean valeé$2 and 5.1g/kg fresh weight

were reported for “other than fish” and fish redpety. For TBT, the corresponding
mean values are 60 and Ag/kg fresh weight respectively. Since much of the
underlying data come from Germany and date fronDZ@@COOP, 2003), this suggests a
decline in DBT/TBT concentrations from the eartiata (again with a German focus)
reported in BUA (2003).

Generally low levels of butyltins have been foundhumans. Studies in Japan
(Takahashet al, 1999) and Denmark (Nielsen and Strand, 2002)ywed similar

results for butyltins in human livers (although tlsanese concentrations were higher).
In both studies, TBT was not detected but signifidavels of DBT (up to 76g/kg in
Japan) and, to a lesser extent, MBT (up ta@R&g in Japan) were detected.

Kannanet al (1999) found butyltins (MBT/DBT/TBT) in most of tf&#2 blood samples
from people in Michigan with levels of up to 1A@/L. However, analysis of more
recent eight samples from Germany @t@l, 2003) found only traces of TBT in human
blood (and no MBT/DBT). Similarly, in a sample df 9olunteers (Meijeet al, 2004)
across the Netherlands:

-no-one had levels of DBT above the MDL of <Qd.DBT/kg blood;

-only 3 had levels of TBT above the MDL of <Qu@ TBT/kg blood; and

-only 3 had levels of MBT above the MDL of <Qufj MBT/kg blood.

DBT and TBT (and MBT) have been detected in howss. Gantilloet al (2003) reports
maximum DBT and TBT levels in UK samples of 0.66 &31 mg Sn/kg dust
respectively whilst Frommet al (2005) report maximum levels of up to 2.85 and 0.03
mg Sn/kg dust for DBT and TBT respectively in Bedipartments. Al Bitar (2004)
reports higher levels from the homes and officeBIBPs in Brussels, with maximum
values of 3.11 and 1.02 mg Sn/kg dust for DBT aBd Tespectively. Uhl et al (2004)
report maximum levels of TBT, DBT and MBT in houhést from apartments and
offices in Austria of 0.26, 24 and 20 mg/kg dust.

9.2 INFORMATION ON ALTERNATIVES

No information has been available on identifie@atives

10 OTHER INFORMATION
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