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FIGURES

Figure 1: Proposed mechanism for the ring cleawddiee phenolic moiety of the phenolic benzotri@spIR1: H, alkyl,

aryl or alkyl-aryl; R2: alkyl, aryl or alkyl-arylR3: H or Cl. Side reactions are for the sake oficity not considered
1= = PSPPI 14

Figure 2: M1 (CAS 84268-36-0) is the first metatmbf degradation of EC 407-000-3...........commmeeeereeireeneeenens. 16
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PROPOSAL FOR IDENTIFICATION OF A SUBSTANCE AS A
CMR 1A OR 1B, PBT, VPVB OR A SUBSTANCE OF AN
EQUIVALENT LEVEL OF CONCERN

Substance Name(s): 2-(2H-benzotriazol-2-yl)-4,6-dittpentylphenol
EC Number(s): 247-384-8
CAS number(s): 25973-55-1

» Itis proposed to identify the substance(s) as B&Jording to Article 57 (d).

» ltis proposed to identify the substance(s) as vRe®rding to Article 57 (e).

Summary of how the substance(s) meet(s) the criteriset out in Articles 57(d) and 57(e) of
REACH

According to a Weight-of-Evidence argumentation B28 has to be considered vP and therefore
also P. Also the substance fulfils in a MITI-stuthg numerical criterion to be considered vB and
therefore also B. Finally, UV-328 fulfils also tleziteria to be classified as STOT-RE 2 and

therefore has to be considered as toxic. In commriudV-328 has vPvB- and PBT-properties.

Registration dossiers available: No



ANNEX XV — IDENTIFICATION OF UV-328 AS SVHC

PART |

Note: This dossier is one of four dossiers for B¥éHC-identification of several phenolic
benzotriazoles as vPvB-substances and in two esess PBT-substances. Since these substances
are structurally very similar and relevant dataratividual substances for some endpoints is scarce,
in these instances all information for all four stamces of the set is given to allow an assessment
based on Read-Across and a Weight-of-Evidence-apprm an Analogue Approach. All relevant
available experimental data on the substances estiqun is presented in a Read-Across-Matrix in
Annex 1. In the individual chapters only the relatvdata for assessing the individual endpoint will
be presented. Parts that are identical in all desuswill be from now on highlighted in green.
Consequently, these chapters are identical in the €lossiers. The set of the four phenolic
benzotriazoles composes of:

Table 1: Overview of thephenolicbenzotriazoles proposed for SVHC-identification

Trade name
Name EC-nr. CAS-nr. used in this Structure

dossier

OH
2-benzowiazol-2-y1-4,6- | o5 3456 | 3846.71-7 UV-320 S
di-tert-butylphenol N
) OH

2,4-di-tert-butyl-6-(5- o
chlorobenzotriazol-2- 223-383-8 3864-99-1 Uv-327 ;@\

yl)phenol

OH
2-(2H-benzotriazol-2-yl)- |\ 40, o 25973-55-1 UV-328 8
4,6-ditertpentylphenol -
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OH
2-(2H-benzotriazol-2-yl)- -
A-(tert-butyl)-6-(sec- 253-037-1 | 36437-37-3 | UV-350 ( D

butyl)phenol

JUSTIFICATION
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1 IDENTITY OF THE SUBSTANCE AND PHYSICAL AND CHEMICAL
PROPERTIES
1.1 Name and other identifiers of the substance

Table 2: Substancedentity

EC number: 247-384-8

EC name: 2-(2H-benzotriazol-2-yl)-4,6-ditertpentylphenol
CAS number (in the EC inventory): 25973-55-1

CAS number: 25973-55-1

Deleted CAS numbers:

3142-41-4, 42558-99-6, 51829-45-9, 70419-42-0, 88352,
102257-30-7, 104817-16-5, 131242-53-0, 134018-57-8,
153613-73-1, 186805-09-4, 188025-36-7, 189377-89-7,
796971-88-5, 850346-35-9, 855281-45-7, 909728-30-9,
1244977-94-3, 1391942-68-9

CAS name:

Phenol, 2-(2H-benzotriazol-2-yl)-4,6-bis(1,1-dimdgropyl)-

IUPAC name:

2-(2H-1,2,3-benzotriazol-2-yl)-4,6-bis(2-methylboa-
yl)phenol

Index number in Annex VI of the CLP Regulation

Molecular formula:

G2H2eN3O

Molecular weight range:

351.50 g/mol

Synonyms:

Phenol, 2-(2H-benzotriazol-2-yl)-4,6-di-tert-pentgl CI,8Cl)
2-(2-Hydroxy-3,5-di-tert-amylphenyl)-2H-benzotridzo
2-(2-Hydroxy-3,5-di-tert-amylphenyl)benzotriazole
2-(2-Hydroxy-3,5-di-tert-pentylphenyl)benzotriazole
2-(2H-Benzotriazol-2-yl)-4,6-bis(1,1-dimethylpropyhenol
2-(2H-Benzotriazol-2-yl)-4,6-di-tert-pentylphenol
2-(2'-Hydroxy-3',5'-di-tert-amylphenyl)benzotriagol
2-(3,5-Di-tert-amyl-2-hydroxyphenyl)-2H-benzotrideo
2-(3,5-Di-tert-amyl-2-hydroxyphenyl)benzotriazole
2-(3,5-Di-tert-pentyl-2-hydroxyphenyl)-2H-benzotz@e
2-(3,5-Di-tert-pentyl-2-hydroxyphenyl)benzotriazole
2-(3',5'-Di-tert-amyl-2'-hydroxyphenyl)benzotriagol
Chisorb 328

Cyasorb UV 2337

Eversorb 74

Kemisorb 74

Lowilite 28

Seesorb 704
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Sumisorb 350
Tin 328
Tinuvin 328
UV 2337
UV-328

uv 74
Viosorb 591

Structural formula:

1.2 Composition of the substance
Name: 2-(2H-benzotriazol-2-yl)-4,6-bis(2-methylbuta-2-yl)phenol
Description: mono constituent

Degree of purity: >= 98%

Table 3: Constituents

Constituents Typical concentration Concentration range Remarks

2-(2H-1,2,3-benzotriazol-2¢
yl)-4,6-bis(2-methylbutan-
2-yl)phenol

EC-Nr.: 247-384-8

Table 4: Impurities

Impurities Typical concentration Concentration range Remarks

n.a.

1 From C&L natifications
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Table 5: Additives

Additives

Typical concentration

Concentration range Remarks

n.a.

1.3 Physico-chemical properties

Table 6: Overviewof physicochemical properties

Property Value Remarks

Physical state at 20°C and solid

101.3 kPa

Melting/freezing point 80-83°C Estimated Value using EPIWIN
Model (Syracuse Research
Corporation, 2000)

Boiling point 477.84 °C Estimated Value using EPIWIN

Model (Syracuse Research
Corporation, 2000)

Vapour pressure

0.0000000043 mm Hg at
25°C

Estimation Programs Interface
Suite™ for Microsoft®
Windows, v 3.20

Water solubility 0.042 mg/L Estimation Programs Interface
Suite™ for Microsoft®
Windows, v 3.20
Partition coefficient n- 7.3 Estimation Programs Interface
octanol/water (log value) 795 Suite™ for Microsoft®
' Windows, v 3.20
7.89

EPISuite v.4.10
COSMOtherm vC30_1201

Dissociation constant

Most Basic: 8.85 at 25

Most Acidic: 0.74 at
25°C

Calculated using Advanced
Chemistry Development
(ACD/Labs) Software V11.02 (©
1994-2012 ACD/Labs)

[enter other property, if
relevant, or delete row]

Due to the weak dissociation potential the watdulstity and the partition coefficient of the
substance will be influenced of the pH value. Tikibecause lons have other solubility’s than the
molecule. Therefore the pH value should be takeacoount for evaluating the water solubility and
the partition coefficient and further assessinghef hazard assessment. Unfortunately we do not
know if and when what pH-value was considered ffier éstimation of the physical and chemical

properties.

10
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2 HARMONISED CLASSIFICATION AND LABELLING

ions
ed
c

11
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3 ENVIRONMENTAL FATE PROPERTIES

3.1 Degradation

3.1.1 Abiotic degradation

3.1.1.1 Hydrolysis

dto
also
dto
| to
itis

3.1.1.2 Phototransformation/photolysis

level
pis
ther
nd

€ss.
rent

3.1.1.2.1 Phototransformation in air

An estimation for half-life in air due to degradmtiwith OH-radicals has been conducted with
AOPwin v1.91 (US EPA, 2011) assuming a 12 hour-glay a OH-concentration of 1.5¥1@H-
radicals/cm3.

The atmospheric half-life was estimated to be 8xbdirs, the overall OH-rate constant was
estimated to be 1.58*1'6 cm3*molec'*sec™.

Iow
ent
ing
dto
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3.1.1.2.2 Phototransformation in water

not

3.1.1.2.3Phototransformation in soil

3.1.2 Biodegradation

3.1.2.1 Biodegradation in water

3.1.2.1.1 Estimated data

2 http://umbbd.msi.umn.edu/predi¢dccessed 12.06.2012)

13
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d. In case of UV-328 there is a di-methgppk group that is known to be hard to degrade
in the environment as there is a quaternary caabmm next to the aromatic ring.

To get a first impression on the actual potentiat biodegradation an estimation of the
biodegradation behaviour was then done with BioW4NLO (US EPA, 2011):

* Biowin2 (non-linear biodegradation probability) ués in a value of 0.0108 indicating that
the substance does not biodegrade fast.

* Biowin6 (MITI non-linear biodegradation probabiljtyesults in a value of 0.0096 indicating
that the substance is not readily degradable.

* Biowin3 (Survey model — ultimate biodegradationuiés in a value of 2.0546 indicating
that the degradation will take several months.

3.1.2.1.2 Screening tests

An assessment on the biodegradation behaviour of3RB/ was completed by The Phenolic
Benzotriazoles Association within the frameworkloé High Production Volume (HPV) Challenge
Program of the United States Environmental Pratacthgency (U.S. EPA) in 2009. A study
following OECD Guideline 301 B (Readily Biodegraddy: Modified Sturm Test; volume of test

solution was reduced from 3.0 to 1.5 litres; raligbrated Klimisch 2) was conducted. After the

14



ANNEX XV — IDENTIFICATION OF UV-328 AS SVHC

test duration of 28 days the concentrations ofélselues revealed a degradation rate in the samples
between 2 (initial substance concentration: 20 M@nd 6 percent (initial substance concentration:
10 mg/ 1). Therefore the submitting legal entityaws the conclusion that the substance is not
biodegradable according to the OECD definition (Hmenolic Benzotriazoles Association, 2001).
These results agree with the predictions of BIOVEid the proposed complex degradation pattern.

3.1.2.1.3Simulation tests

15
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data
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3.1.2.2 Biodegradation in sediments

3.1.2.3 Biodegradation in soll

No data available.

3.1.2.4 Summary and discussion on biodegradation

Il. UV-328, which has alsomamex aliphatic group with a quaternary carbon
as side chain in its ortho-position is at leasthasd to degrade and will accordingly have a
degradation half-life time that is at least as long

Senionazo e aready 1 A degacaton bl over e

3.1.3  Summary and discussion on degradation

Biodegradation is expected to be the most relepatiiway for degradation of UV-328, if there is
degradation.

In addition to the studies described above thera tase study that shows that UV-328 is not
completely degraded in sediments even after 1yé&athe USA environmental concentrations of
UV-328 were investigated near an industrial poourse. UV-328 was detected in treated industrial
wastewater (0.55 — 4.7 ppm) of an American spgcieltemicals manufacturing plant, in the
receiving Pawtuxet River water (7 — 85 ppb) andé&diments (1-100 ppm) (Jungclaus et al., 1978).
Lopez-Avila and Hites (Lopez-Avila and Hites, 198@)vestigated the sediment. The
concentrations they found ranged from 300 ppm teaplant to 100 ppm near the mouth of the
Pawtuxet River and decreased further with increpsiistance from the point of discharge. The
Providence River empties into Narragansett Bay.détton of UV-328 stopped in 1985.
Nevertheless, Reddy et al. (Reddy et al., 2000a)rted findings of UV-328 in sediments. One
sediment core from the Pawtuxet River (from 198%) ane from Narragansett Bay (from 1997)

19
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were sectioned and analyzed. In the Pawtuxet Rwexr UV-328 was detected in concentrations up
to ca. 1 pg/g. In the Narragansett Bay core theimnamx concentration of UV-328 was ca. 25 pg/g
12 years after the production stopped. Hartmarad. R005) analyzed more sediment cores from
Narragansett Bay. Cores were taken 12 years aftetuption of UV-328 stopped. The highest
concentration of UV-328 was ca. 1.2 pug/g dw in eecsection taken at 40 — 50 cm depth. The
authors use UV-328 as a tracer, because it is knolaen production of the substance started and
when it was discontinued. A sharp rise of the U\B-8®ncentration in the sediment core indicates
the introduction of UV-328. Production of UV-32&gded and stopped later than production of UV-
327 at the same location, therefore the ratio 0f32V to UV-328 concentrations in the sediment is
also used for tracing sediment deposition procesdas case shows that UV-328 is indeed very
slowly degraded in sediment.

Sediment concentrations in the range of ug/g dwevaéso found in Sweden (Brorstrom-Lundén et
al., 2011) and in heavily polluted rivers in Jag&ameda et al., 2011). In Sweden 1.3 pug/g dw
were also measured at a background site. . Higlterdrations at background sites may be
interpreted as a proof of persistence. On the dtlhed the Swedish study is the only one with
measured concentrations of that level at backgraited. The authors do not offer an explanation
for this. It should also be noted that the detechimits for sediments were very high in the Swadis
study.

The overall evidence presented in chapter 3.1.Zdmbination with the high-potential for

adsorption on soil and suspended organic matterttamdlegradation behaviour of UV-328 in the
sediments of the Pawtuxet River environment ineidgata Weight-of-Evidence Approach that UV-
328 will be persistent in the environment.

This is supported by numerous findings of UV-32&he environment (see part Il). UV-328 was
frequently investigated in monitoring studies. $#gdare available from Sweden, Germany, Spain
(and Portugal), USA, the Philippines, China andadafvith certain data from other Asian countries
and Poland). The substance was frequently deteéctddst from houses, roads and car cabins, in
soil, surface water, suspended solids, sedimeqtst& organisms, marine mammals, in WWTP
influent, effluent and sludge, in storm water, laheffluent, foodstuff and human adipose tissue.
The measured concentrations show a widespread noomaon of the environment over all
compartments with highest concentrations in dusstil)( sediments, biota (based on lipid weight)
and WWTP sludge.

3.2 Environmental distribution

3.2.1 Adsorption/desorption

As there is no registration dossier available Q3#sRed calculations were performed to estimate
the adsorption behaviour to soil or suspended acgaatter. Details of the prediction can be found
in Annex 3. The default input parameters were used.
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Table 9: Results adsorption behavioupredictionsof UV-328

Model QSAR result Overall model performance QPREF

EPISuite 4.1 KOW- Koc (L/kg): 1.50 16 Reliable with Restrictions Annex 3.4

method Log Koc: 5.18

EPISuite 4.1 MCI- Koc (L/kg): 4.51 16 Reliable with Restrictions Annex 3.4

method Log Koc: 5.65

COSMOtherm tc (L/kg): 2.88 16 Reliable with Restrictions Annex 3.4
Log Koc: 5.46

The results of the estimation of the adsorptionabetur lead to the conclusion, that UV-328 will
strongly adsorb to organic material.

3.2.2 Volatilisation

The tendency for volatilization from the water phagas estimated by calculation of the Henry
constant. Using the physical-chemical substanceepties from Table 6, the calculated Henry
constart was determined to be 1.3*10Pa*m3*Mol’, indicating only little tendency for
volatilization. The air-water partitioning coeffemt (Kur-watepy May be derived from the Henry’s law
constant and is calculated to 5&1*107 m¥m®. The Kirwaterand Henry's law constant are very
low suggesting that volatilisation is unlikely t@ la significant removal mechanism for 2-(2H-
benzotriazol-2-yl)-4,6-ditertpentylphenol from atjossystems and it is unlikely that the substance
will be transported very far in the atmosphere ¢olasn its atmospheric half-life estimated to be
8.14 hours).

3.2.3 Distribution modelling
Fugacity Level 111 distribution modelling

nts
g
e.

3 according to equation R.16-4 from ECHA Guidancdrdormation requirements and Chemical Safety Assest —
Part R.16 (May 2010)
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Table 10: Distribution according to Mackay Level Ill Fugacityodel stimation with standard
parameters as provided by EPI Suite v4.10

mass amount
compartment

(percent)
air 1.53*10*
water 3.02
soil 54.4
sediment 42.5

The results of the distribution modelling and pbgsichemical substance properties lead to the
conclusion that the overall amount of the substaviteadsorb to the soil (54.4%) and the sediment

(42.5%) when it is released to the environment.

Distribution in waste water treatment plants

in
on
the
is not

).

Table 11:Distribution in sewage treatment plants (acc. to@eTreat 3.0, debugged version; 7
Feb 1997)

Summary of distribution percent
to air 0.0

to water 8.7
via primary sludge 66.2
via surplus sludge 25.1
degraded 0.0
total 100

The results of the calculation leads to the conatygshat when the substance is released into waste
water the largest part of the substance will bel laick in the sewage sludge and does not enter the
environment. This is in agreement with experimefitalings (see Part Il and Annex 5). It has to be
kept in mind that the use of sludge from municigalvage treatment plants for agricultural
purposes is a common practice in many regions. @veway the substance might be released into

agricultural soil.

3.3 Bioaccumulation

ted
on
X 4.
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Table 12: QSARResultsfor log Kow-predictions of UV-328

Model QSAR result Overall model performance QPREF
EPISuite 4.1 KOWWIN Log Kw: 7.25 Reliable Annex 4.3
COSMOtherm Log lsw: 7.89 Reliable Annex 4.3

Based on the estimated logyVvalues that are larger than 4.5, it is expected thv-328 will
bioaccumulate.

3.3.1 Aquatic bioaccumulation

UV-328 was tested in a bioconcentration study atinogrto OECD 305 C (NITE, 2012; reliability
rated Klimisch 2). Not all test conditions can leearted because the summary of the studies does
not list them. Three substance concentrations vested in common car@yprinus carpio). The

test duration was 60 days. No information on the ofsa dispersant is given, but in two similar
studies on UV-327 which has also a low water sdityldispersants were used.

Table 13 lists the original report data amendec \ite BCF normalised to 5 % lipid content
calculated with the average lipid content of staud end of test.

Table 13: BCF reportedandBCF lipid normalised of UV-328 (values refer to whble body wet
weight basis unless no other information is provide)

Test concentration in ug/L | BCReported BCFiipid-normalised
0.1 944 1121

0.01 620 - 1809 740 - 2148
0.01 2400 3681

! Average lipid content of test fish 4.19 %
2 Average lipid content of test fish 3.26 %

A BCF range is reported for one of the two 0.01 peggt concentrations. The reason for this range
remains unclear and a rationale is not given. IfiMiata received for other benzotriazoles (V-
320) apparent ranges in truth represented minimughn@aximum values and were given if steady
state values could not be attained. It may be asduhat this holds true here, too.

Though BCF values are heterogeneous they show WBw@dioconcentrate. Lowest BCF values
were found for the highest test concentration. T be ascribed to test concentration being near
to water solubility which frequently results in imped accuracy of analysis. In addition
overestimation of test substance concentrationatewcould have led to a underestimated BCF.
The B criterion is met for the lower test concetidras. In one case it is clearly met in the other
only the maximum value meets the trigger. Addilodata on the study received by NITE (2012)
for UV-328 show that BCF was measured separatelgkm, head, innards and edibles (Table 14).
Highest BCF were found in the following order: intk&.> head > skin > edibles.
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Table 14: ReportedtissueBCF

Test concentration | Skin Head Innards Edible

in ug/L

1.0 770, 940 1400, 1600 2300, 3600 600, 620
0.1 900, 2000 990, 2300 15000, 36000 420, 840
0.1 2300, 3100 3700, 5800 14000, 15000 1600, 1800

Furthermore, these additional data comprise dejpuratata. Clearance half-lives of 33, 16 and 27
days were reported for the separate test concemisan the order as stated above.

Nakata et al. (Nakata et al., 2010) studied ocoggef several benzotriazoles in blubber of finless
porpoise Neophocaena phocaenoides) of the Ariake Sea. They report a BAF of 36000 {w-328

as an average of 5 individuals sampled from 19980@®9. The authors recalculated this value from
blubber concentration to whole body using an erogiraverage lipid content of finless porpoises of
28 %. This equates to a BAF of 6429 for 5 % lipahtent. The study has some deficiencies, e.g. a
long time period over which the samples were takkdeo only a low number of samples were
available and a recalculation to whole body wasesgary which is not uncommon in case of
mammalian samples in monitoring studies. Some durthspects should be considered when
evaluating the study. The Ariake Sea is a large Wwily a maximum depth of 50 meters. Such
shallow depths are preferred by finless porpoiSé® bay is surrounded by several cities, e.g.
Nagasaki. Therefore it is probable that there leehla steady exposition to phenolic benzotriazoles
in this region in recent years. Monitoring studieanfirm this assumptionc{. Annex 5). As
phenolic benzotriazoles adsorb strongly to suspémdatter and sediment it is probable that the
entry path into the food chain is via benthic angriaking up UV-328 from sediment. Considering
nutrition behaviour of finless porpoises and iteypcreates a plausible picture of transport of UV-
328 through the food chain. Finless porpoises femdsmall fish but also on shrimps and
cephalopods, e.g. squids. Squids are carnivorodsfegd on fish but also on crabs which are
benthic omnivores, feeding e.g. on carrion. Shririgesl on detritus and algae which have a large
adsorption surface and are known to have weak mditioin capabilities. Finless porpoises of this
region also feed on sand eefrpdytes tobianus) which again feed on crabs and cephalopods. Thus
it is probable that finless porpoises accumulat®d328 by food. The determined bioaccumulation
factor clearly is above the trigger value for vB/4328 enriches in top predators.

3.3.2 Terrestrial bioaccumulation

No data available.

3.3.3 Summary and discussion of bioaccumulation

BCF values exceed the trigger for B for the lowesttconcentrations but not for the higher one.
Additionally, slow clearance is reported for UV-328V-328 shows high bioconcentration with
some BCF above the B trigger of 2000, but only ohthe BCF values is near to the vB-criterion.
Thus the available BCF-factor data for UV-328 dnetssupport the conclusion vB alone. But this
finding is not in line with BCF of the other bendaroles UV-320 (CAS 3846-71-7), UV-327
(CAS 3864-99-1) and UV-350 (CAS 36437-37-3) whickainor exceed the vB trigger by far. It is
also not in line with the fact that enrichmentts top of the food chain has been proven in a field
study for UV-328 as well as for UV-327. The lipidsmalised BAF of 6429 derived from that
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study suggests that UV-328 is very bioaccumulafireus data on the bioaccumulation of UV-328
is contradictory, but we conclude from the Reade&srto the other benzotriazoles UV-320, UV-
327 and UV-350 that bioconcentration data may Heeen flawed.

_Iic

=

. w
UV-328 | Cyprinus carpio 1121 01 |OECD305C |steady statq (NITE, 2012)
740-2,148 0.01
3,681 0.01
ooz [ 47 goe |Wanwoms | (uectactal

*attestend

Based on the read-across to the other benzotraaolk the determined BAF of 6429, we conclude
that UV-328 is very bioaccumulative.

This assessment is supported by numerous findifddWw328 in aquatic biota in monitoring
studies. In marine fish and marine tidal flat oigars concentrations up to several hundred ng/g Iw
were found (Kim et al., 2011 b and c; Nakata et2009a). In mussels such high concentrations
were found regularly (Nakata, 2011, Nakata et 2012). Concentrations were lower, but still
regularly found in marine shallow water organisiisKata et al., 2009a) and in human adipose
tissue (Yanagimoto et al., 2011). UV-328 is accuated in the blubber of marine mammals and an
increasing temporal trend is stated for marine maftanm Japan (Nakata, 2011)
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3.4 Secondary poisoning

UV-327 and UV-328 enrich in top predatocs. 0, (Nakata et al., 2010)). A lipid-normalised BA

of 6429 was found in finless porpoise. Though nediproof was given in the study itself the
habitat may be assumed as having been continuexplysed to phenolic benzotriazoles and such
has been the prey. Several biomonitoring studiggest that as well (see Annex 5). Moreover,
adsorptivity of UV-328 and information on the dadtfinless porpoise and its prey show a plausible
and very probable transport of the substance tlrdlig food chain. Thus it is concluded that UV-
328 accumulates through the food chain. This igpetpd to some extent by the appearance of the
substance in foodstuff and (in higher concentrafion human adipose tissue (Yanagimoto et al.,
2011). However, uptake by humans could also tategpVia air, dust etc.

4 HUMAN HEALTH HAZARD ASSESSMENT

4.1 Toxicokinetics (absorption, metabolism, distribution and elimination)

Not relevant for this dossier.

4.2 Acute toxicity

Not relevant for this dossier.

4.3 [rritation

Not relevant for this dossier.

4.4 Corrosivity

Not relevant for this dossier.

45 Sensitisation

Not relevant for this dossier.

4.6 Repeated dose toxicity

46.1 Non-human information

4.6.1.1 Repeated dose toxicity: oral

In an oral subchronic toxicity study, UV-328 proddceffects even at the lowest dose with an
increase of glucose-6-phosphatase in blood. Adweffeets were noted at 200 ppm. The effects
consist of haematological effects, such as decriedsaemoglobin content and packed cell volume,
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and effects on the liver and kidney. Besides aramrgeight increase the liver histopathology
showed foci of necrosis and a slight proliferatioinbile duct epithelia. In the kidney tubular
necrosis was observed in some males from the higkding levels.

The NOAEL showing no adverse toxic blood, liverkainey effects is estimated to be at 100 ppm,
corresponding to 22 mg/kg bw/d.

Table 16: Overview of the key study for repeated dse toxicity

Method Results Remarks Reference
90 day study. Although this No mortality 2 (reliable with | Central Institute
study was not formally : : . . restriction) for Nutrition and
conducted under OECD Sgsg V\f)ll?ht gain was reduced in the highesf kev stud Food Research,
guidelines, the method group y y Zeist, The

parallels OECD Guideline | Food consumption was reduced in highest dosgperimental | Netherlands; 1968

409 “Subchronic oral group result cited from EPA

Toxicity — non-rodent: 90- H tol

Wist 1 At > 200 ppm (m) decrease of haemoglobin
Istar rats content and packed cell volume. In females,

male/female this effect was less pronounced

10 males/females per dosg¢ Clinical chemistry

group Increase of glucose-6-phosphatase in lower

UV-328 in feed dose groups with a steady-state level at about

Doses: 200 ppm _

100, 200, 400, 800 and | Or9an weights

1600 ppm in feed The liver, kidney, spleen and testes weights

were increased.
Control: feed only

Gross pathology

In the liver a greenish-drab discoloration was
observed in males and also in females at the
higher dose levels

Histopathology

Occasional foci of necrosis and a slight
proliferation of bile duct epithelia.

Parenchymal cells were enlarged. In the kidney
tubular necrosis was observed in some males
from the higher feeding levels.

In females, a treatment related, yellowish-
brown pigmentation in the cytoplasm of the
proximal tubular cells was noted.

46.2 Human information

4.6.3 Summary and discussion of repeated dose toxicity:

In an oral subchronic study, UV-328 showed toxiaityseveral organs. Target organ in rats was the
liver with enlargement, greenish-drab discolorataord occasional foci of necrosis and a slight
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proliferation of bile duct epithelia. In the kidn&ybular necrosis was observed in some males from
the higher feeding levels.

These effects meet the criteria of Regulation E€212008 (CLP), Annex I, section 3.9.2.7.3 (d)
for classification for 'Specific target organ totyc— repeated exposure’, STOT RE 2. The majority
of registrants selected STOT RE 2 in the self diaasion according to Regulation 1272/2008/EC.

In conclusion, based on the provisions of Annex,déction 1.1.3 (c) of the REACH Regulation,
UV-328 meets the T-criterion.

4.7 Mutagenicity

Not relevant for this dossier.

4.8 Carcinogenicity

Not relevant for this dossier.

4.9 Toxicity for reproduction

Not relevant for this dossier.

410 Other effects

5 ENVIRONMENTAL HAZARD ASSESSMENT
5.1 Aquatic compartment (including sediment)
5.1.1  Toxicity data

5.1.1.1 Fish

5.1.1.1.1 Short-term toxicity to fish

In 2007 a study was presented under the Existingn@als Law of Japan were in a 96 h acute
toxicity test a LGp of >5.00 mg T was reported. In an OECD Testing Guideline 203i\stu
conducted on the same species ggll&rger than 0.078 mg'lwas reported, meaning that no effect
was observed until the water solubility limit wasched. No further information on test conditions
can be provided. The tests seem to be conductexidiecg to standard guidelines, only a summary
was checked.
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Table 17: Acute toxicity of UV-328 on fish.

Species Duration | LCs Method, conditions Rel. Reference
(mg I')
Oryzas latipes 96h >0.078 OECD TG 203 4 (Japan, 2006
. . Japanese Industrial Standard (JIS K
Oryzas latipes 96h >5.00 0102-1998-71) 4 (Japan, 2006)

5.1.1.1.2 Long-term toxicity to fish
No data relevant for assessing the T-criterionlz&areported.

5.1.1.2 Aquatic invertebrates

5.1.1.2.1 Short-term toxicity to aquatic invertebrates

An OECD 202 study obaphnia Magna was conducted in 2006 for the Japan Challenger&mag
The summary of the study result can be found inJdggan CHEmicals Collaborative Knowledge
database. According to the study thesg.®as larger than 0.083 mg (Japan, 2006). The reliability
of this study was rated Klimisch 4, because ordymmary of the study was available.

There is also a recent study by Kim et al. testirgacute toxicity of the Benzotriazole based UV-
stabilizers UV-9, UV-234, UV-320, UV-326, UV-327,\J328, UV-329, UV-360 and UV-571.
The tests were also conducted according to the OE€dling Guideline 202 obaphnia Pulex at
concentrations 0.1, 0.5, 1.0, 5.0 and 10.0 'rh@(lm et al., 2011a). Only for UV-571 acute toxic
effects were reported with an k§24h) of 6.35 mgt and an LEy(48 h) of 2.59 mg't. For all the
other stabilizers no toxic effects were observedienithe concentrations tested in the study.

Table 18: Short-term-toxicity of UV-328 on aquaticinvertebrates.

Species Duration | ECsg Method, conditions Rel Reference
(mg I") '
) OECD TG 202
Daphnia Magna 48 h >0.083 4 (Japan, 2006)

(Acute immobilization)

. (Kim et al.,
Daphnia Pulex 24 h >10 OECD TG 202 1 2011a)

. (Kim et al.,
Daphnia Pulex 48 h >10 OECD TG 202 1 2011a)

5.1.1.2.2 Long-term toxicity to aquatic invertebrates

No data relevant for assessing the T-criterionlzaneported.

5.1.1.3 Algae and aquatic plants
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An OECD 202 study orPseudokirchneriella subcapita was conducted in 2006 for the Japan
Challenge Program. The summary of the study resait be found in the Japan CHEmicals
Collaborative Knowledge database. A NOEC of 0.0i8Ithfor growth inhibition was reported.
This is the most sensitive endpoint of all acutedity studies on UV-328 known to us (Japan,
2006). The reliability of this study was rated Kigth 4, because only a summary of the study was
available.

Table 19: Toxicity of UV-328 on algae

Species Duration | ECs NOEC Method, conditions Rel. Reference
(mg I) (mg I)

Pseudokirchneriella OECD TG 201 (growth

subcapita 72h >0.016 0.016 inhibition, velocity method) 4 (Japan, 2006 )

5.1.1.4 Sediment organisms
No data relevant for assessing the T-criterionlmaneported.

5.1.1.5 Other aquatic organisms

No data relevant for assessing the T-criterionlzaneported.

5.2 Terrestrial compartment

No data relevant for assessing the T-criterionlm&areported.

5.3 Atmospheric compartment

No data relevant for assessing the T-criterionlm&anreported.

5.4 Microbiological activity in sewage treatment systers

No data relevant for assessing the T-criterionlm&anreported.

5.5 Non compartment specific effects relevant for thedod
chain (secondary poisoning)

No data relevant for assessing the T-criteriontmanreported.

5.5.1  Toxicity to birds

No data relevant for assessing the T-criterionlz&anreported.
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5.5.2  Toxicity to mammals

See Chapter 4.6

5.6 Toxicity test results concerning endocrine disruptn relevant for the environment

As there is some discussion on endocrine disruginogerties data on this issue was compiled in
Annex 6.
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6 CONCLUSIONS ON THE SVHC PROPERTIES

6.1 PBT, vPvB assessment

6.1.1 Assessment of PBT/vPvB properties — comparison witthe criteria of Annex XIII

6.1.1.1 Persistence

tion.
ce
the

In many environmental monitoring studies UV-328aisalysed in a variety of different
compartments in many regions of the world (see ParOf special importance is the case
of several studies on deeper sediments of the RawRiver, where UV-328 is found in
sediments even 12 years after the production sfgbhbstance in a nearby chemical plant
has stopped.

the
ntal

» the results of the screening test as well as thdtref simulation of this tests indicate a very
low potential for biodegradation
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6.1.1.2 Bioaccumulation

The BCF-values of all other benzotriazoles congidaneet the vB-criterion and thus, the Read-
Across to these structurally similar substancegessig that UV-328 is vB, too (see Table 15).
Nevertheless, experimental BCF values of UV-328tniiee trigger value for the B-criterion, but
not for the vB-criterion. Relevant monitoring datee available and elevated levels in biota were
detected by Nakata et al. (Nakata et al., 2010) rgborted a field BAF of 6429. This demonstrates
that UV-328 accumulates through the food chainemtthes in top predators. Thus we conclude in
a weight of evidence approach based on all availabformation, that UV-328 is very
bioaccumulative.

6.1.1.3 Toxicity

The available studies show that UV-328 is not dgutexic for aquatic organisms. There is no
information on the long-term toxicity of UV-328.

However, in an oral subchronic study, UV-328 showeedcity in several organs. Target organ in
rats was the liver with enlargement, greenish-dliaboloration and occasional foci of necrosis and
a slight proliferation of bile duct epithelia. lIhe kidney tubular necrosis was observed in some
males from the higher feeding levels.

These effects meet the criteria of Regulation E€212008 (CLP), Annex I, section 3.9.2.7.3 (d)
for classification for 'Specific target organ totyc— repeated exposure’, STOT RE 2. The majority
of registrants selected STOT RE 2 in the self diaasion according to Regulation 1272/2008/EC.

In conclusion, based on the provisions of Annex,déction 1.1.3 (c) of the REACH Regulation,
UV-328 meets the T-criterion.

6.1.2 Summary and overall conclusions on the PBT, vPvB jpperties

UV-328 has to be considered vP and therefore algds®, based on the BAF study of Nakata et al.
(2010) and in light of all available date the sabse fulfils the criterion to be considered vB.

Finally, UV-328 fulfils also the criteria to be ekified as STOT-RE 2 and therefore can be
considered as toxic. In conclusion UV-328 has vPaisd PBT-properties.

6.2 CMR assessment

Not relevant for this dossier.
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PART Il

INFORMATION ON USE, EXPOSURE, ALTERNATIVES AND
RISKS

INFORMATION ON MANUFACTURE, IMPORT/EXPORT AND USES —CONCLUSIONS
ON EXPOSURE

MANUFACTURE, IMPORT/EXPORT

Concerning tonnages we do not have a completerpiatithe situation yet, as UV-328 is not

registered under REACH in the moment. The substageeregistered and the high number of
individual notifications in ECHA’s C&L Inventory dabasé (total number: 1496, subdivided into

35 different aggregated notifications) leads todbeclusion that UV-328 is commercially relevant
inside Europe.

The substance is contained in the ECHA list on ‘Bamces Identified for 2013 Registration” -
therefore and because of the high number of natibos in the C&L Inventory database several
registration dossiers in the band of 100 — 100@ésrper year are expected. It has to be kept in
mind that the dossiers only cover a single registfaven when only a handful of the 1496 notifiers
of the C&L inventory might submit a registrationsseer for a tonnage band of 100 — 1000 tonnes
per year the aggregated tonnages over all registnaight exceed threshold of 1000 tonnes per year
without circumstances.

The assumed registration within the second registraperiod is supported by personal
communication with a big globally acting producdnoaconfirmed that UV-328 will be registered
by them in 2013.

USES

4 http://echa.europa.eu/web/guest/information-on-dbaisicl-inventory-databaséaccessed 18th February 2013)
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UV-328 is also used for light stabilizing in coajs ABS resin, epoxy resin, fiber resin, propylene
and polyvinyl chloride. It is also effective in hg stabilization of unsaturated polyester,
polyacrylate and polycarbonate. Typical concerdretiof UV-328 in plastics dre

» Coatings: 1.0 — 3.0 wt%, based on solids

* Polyvinyl Chloride: 0.2 — 0.5 wt% for rigid PV®Based on solids
* Polyurethane: 0.3 — 1.0 wt%, based on solids

* Polyacrylate: 0.15 — 0.3 wt%, based on solids

» Polycarbonate: 0.15 — 0.3 wt%, based on solids

» Unsaturated polyester: 0.2 — 0.4 wt%, based adssol

A study conducted by the Swedish Environmental BRebe Institute (Brorstrom-Lundén et al.,
2011) refers to the use of benzotriazoles as Ubilgtars in coated textiles.

Additional information on uses from product registers

Consultation of the database of Substances in Et®du Nordic Countri¢s(SPIN) shows that the
used tonnages in products clearly decreased fraihtdBnes (2002) to 6.0 tonnes (2010) while the
number of preparations increased in the same pdrmad 176 to 276. For majority of the
preparations the use in paints, lacquers and Vasiwas notifietd

EXPOSURE
Releases to the environment
Because there was no registration under REACH 1328 in the first registration phase at the

moment no information on releases and environmaenpbsure from Chemical Safety Reports is
available.

5 Information on typical concentrations taken frdutp://www.sunnychemical.com/UV-328.htgaccessed 06. June
2012)

6 Information from SPIN-databasenfw.spin2000.netaccessed"BJune .2012)

7 Information from SPIN-database (offline edition®2)
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Measured concentrations in the environment

In the thorough Swedish monitoring study on benaoties by Brorstron-Lundén et al UV-328

was not found in samples of air and air depositioSweden (Brorstrom-Lundén et al., 2011). In
house dust from private houses in Spain UV-328 detected in all 5 analyzed samples in
concentrations of 46 — 149 ng/g (Carpinteiro et2010a). In a public building the concentration
was 62 ng/g, in 3 car cabins 52 — 124 ng/g anddusa reference material from the USA 259 ng/g.
UV-328 was detected in 82% of 37 house dust sanfiges Manila (Kim et al., 2012). The median

concentration in dust from a residential area wasgg, the maximum 304 ng/g. UV-328 was also
detected in road dust in Japan with concentratfoora ca. 2.5 to ca. 40 ng/g dw (Nakata et al.,
2011).

UV-328 was detected in one of four soil sampleSweden at a concentration of 0.74 ug/g dw
(Brorstrém-Lundén et al., 2011). In Germany UV-328s not detected in 3 soils with high
anthropogenic influence and 2 soils from backgrosites (Rodriguez Pereiro and Casado Agrelo,
2012).

UV-328 was not detected in 3 samples of river wadad 12 seawater samples in Spain
((Carpinteiro et al., 2010b); (Montesdeoca-Espoatal., 2012). All six surface water samples
investigated in Sweden contained UV-328 with highascentrations (10 ng/L) in background
samples (Brorstrom-Lundén et al., 2011). UV-328 detected in 13 of 20 surface water samples
(rivers, streams, lakes) in Japan with concenmativpom 30 — 4780 ng/L, depending on pollution
level (Kameda et al., 2011). It was not found ipalese water samples from background sites. In
Germany UV-328 was detected in one of five sampfesuspended particulate matter from river
water at a concentration of 26 ng/g dw (Rodriguezifo and Casado Agrelo, 2012). The sampling
site at the river Rhine downstream Basel/Switzeriarinfluenced by the Swiss chemical industry.

In four of six Swedish sediments UV-328 was foundcancentrations of 0.65 — 1.3 ug/g dw
(Brorstrom-Lundén et al., 2011). It was detecte@ wf 10 European sediments at concentrations of
7.9 - 56 ng/g (Carpinteiro et al., 2012a).UV-328swaetected in all 6 sediment samples from a
Chinese River (2.06 - 7.12 ng/g dw, mean 3.81 dg/yand in 5 of 6 sediment samples from two
rivers in the U.S. (0.72 - 224 ng/g dw, mean 11@mlyv) (Zhang et al., 2011). In a Japanese study
(Kameda et al., 2011)UV328 was found in 20 of 2direent samples in concentrations ranging
from 10 — 1735 ng/g dw. Sediment samples from baxkgl sites still showed UV-328
concentrations of up to 89 ng/g dw. UV-328 was ificgntly correlated with sediment
concentrations of HHCB, an indicator chemical fomestic wastewaters and WWTP effluents. In
another Japanese study UV-328 was detected in enamal estuarine sediments (n = 11) in
concentrations ranging from 2.6 to 16 ng/g dw,oflyted river sediments concentrations were 18 —
320 ng/g dw (Nakata et al., 2009a). Investigatib@ sediment cores in Japan showed an increasing
temporal trend for UV-328 (Nakata et al., 2011)nCGentrations start to rise around 1970, highest
concentrations were 10 and 4 ng/g dw, respectively.

In the USA environmental concentrations of UV-328r&v investigated near an industrial point
source. UV-328 was detected in treated industriastewater (0.55 — 4.7 ppm) of an American
specialty chemicals manufacturing plant, in theendog Pawtuxet River water (7 — 85 ppb) and
sediments (1-100 ppm) (Jungclaus et al., 1978).ra#ges water concentrations for UV-328
(geometric averages of 2-5 values measured ap#@fied locations at different times) were 3000
ppb in the treated wastewater of the plant, 40ipgPawtuxet River water near the plant, 10 ppb in
more distant river water, 8-9 ppb in the mouth loé tPawtuxet River and 0.5-2 ppb in the
subsequent Providence River (Lopez-Avila and Hit€80). The concentrations follow the rules of
simple dilution. Sediment concentrations rangednf@00 ppm near the plant to 100 ppm near the
mouth of the Pawtuxet River and decreased furthiéhh imcreasing distance from the point of
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discharge. The Providence River empties into Namagtt Bay. Hard shell clam tissue from
Narragansett Bay showed higher UV-328 concentrattban tissue from a control location (Pruell
et al., 1984). Concentrations were 7 — 65 ng/g Wwe sediment core from the Pawtuxet River
(from 1989) and one from Narragansett Bay (from7)3%ere sectioned and analyzed (Reddy et al.,
2000a). In the Pawtuxet River core UV-328 was dete concentrations up to ca. 1 pug/g. In the
Narragansett Bay core the maximum concentrationUd328 was ca. 25 pg/g. Further
investigations of sediment cores taken in 1997 &ibWV-328 concentrations of up to ca. 1.2 pg/g
dw in certain sections (Hartmann et al., 2005).

UV-328 was not detected in four Swedish fish samgrorstrom-Lundén et al., 2011). In 10
species of marine tidal flat organisms from Japana (9) UV-328 was present at concentrations of
0.35 — 14 ng/g ww (Nakata et al., 2009a). Basetipwch weight highest concentrations were found
in tidal flat gastropod at 460 ng/g Iw, followed mullet (120 ng/g Iw) and hammerhead shark (130
ng/g Iw in liver). In 10 species of marine shallevater organisms (n = 18) concentrations were
lower (0.19 — 8.7 ng/g ww), whereas in the livelsabf 6 species of shallow water organisms (n =
13) higher concentrations were detected (2.4 —@§ ww). In the liver of spot-billed duck and
mallard concentrations were < 0.15 ng/g ww. A fartlstudy on marine organisms from Japan
confirms that UV-328 is especially found in lipidl lower benthic organisms collected from tidal
flat areas (Nakata et al., 2009b). UV-328 also senbe accumulated in some shallow water fish.
UV-328 was detected in mussels from 8 of 10 Asiaantries ((Nakata, 2011); (Nakata et al.,
2012)). Highest concentrations were detected inselafrom Hong Kong and Korea (ca. 0.8 pg/g
Iw). In mussels from the U.S. west coast UV-328 watected in few samples with a maximum
concentration of ca. 0.3 pg/g lw. UV-328 was detdcin 5 samples of the blubber of finless
porpoises in Japan in concentrations ranging franol64 ng/g ww (Nakata et al., 2010). UV-328
was not detected in blubber samples of marine mdsnitan around 1980, but in samples taken in
1990 and later (increasing trend, n = 33) (Nakat.e2011). The maximum concentration was ca.
70 ng/g lw. In fish muscle samples from the Philygs (3 species, n = 5) UV-328 was present in
concentrations ranging from 18.4 to 179 ng/g lwngKet al., 2011b). In a further study on 20
species (n = 58) UV-328 was detected in 88% ofstmaples. Concentrations ranged from n.d. to
536 ng/g lw (Kim et al., 2011c). Concentrationstlwe different fish species varied greatly. The
highest concentrations were found in fish from desalehabitat.

Brorstrom-Lundén et al. (2011) found UV-328 in flle analyzed WWTP effluents (6.8 — 15
ng/L), and in four of eight WWTP sludges (2.8 -|83/g dw). It was not detected in one sample of
particles from WWTP effluent, but the detectionitinvas very high (110 pug/g dw). UV-328 was
not detected in treated wastewater at a Spanish WY&rpinteiro et al., 2010b), but in 4 of 5 raw
wastewater samples in concentrations ranging from 119 ng/L. UV-328 was detected in raw
wastewater of a Portuguese WWTP (76 ng/L), aném wastewater of two Spanish WWTPs (53
and 65 ng/L) (Carpinteiro et al., 2012b). It wased&d in treated wastewater of the Portuguese
WWTP (21 ng/L), but not in treated wastewater ofthb8panish WWTPs. However, in another
study UV-328 was found in five of seven WWTP effiusamples in concentrations of 6.2 -13 ng/L
(Montesdeoca-Esponda et al., 2012). In water safpden the influent of five WWTPs in Japan
UV-328 was present at concentrations of 18 — 52 ,nghereas the effluent contained 2.1 — 2.9
ng/L (Nakata and Shinohara, 2010). In sludge 43Y6 ng/g dw were measured. Kameda et al.
found UV-328 in 3 of 4 Japanese WWTP effluents {88 ng/L) (Kameda et al., 2011). In China
all 5 sewage sludge samples investigated by Zhaah €011) contained UV-328 (40.6-5920 ng/g
dw, mean 1300 ng/g dw). In another Chinese studgf38 sludge samples contained 3.54 — 213
ng/g dw with one extreme value of 24.7 ug/g dw (Remal., 2012)
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UV-328 was found in all three landfill effluentsvestigated in Sweden (7 - 91 ng/L), in the only
sample of particles from landfill effluent (3.1 ggdw) and in three of four storm water samples
(0.19 — 1.3 ng/L) (Brorstrom-Lundén et al., 2011)

In Japan up to ca. 35 ng/g Iw UV-328 were deteatdatman adipose tissues, in South Korea the
concentrations reached ca. 20 ng/g, whereas thdsarope were lower (up to ca. 6 ng/g in Spain)
(Yanagimoto et al., 2011). UV-328 was not detedtedamples from Poland and only in few
samples at low concentrations in the USA (up toZang/g Iw). In foodstuff highest UV-328
concentrations were detected in seafood (up td.@ang/g ww) and meat (up to ca. 1.0 ng/g ww).
Meat with high concentrations was imported from W®A and Australia. Lower concentrations
were detected in vegetables (up to ca. 0.2 ng/gana)some fruit (up to ca. 0.5 ng/g ww). In dairy
products no benzotriazole UV stabilizers were found
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Table 20: Overview of UV-328 concentrations in thenvironment

Compartment Concentration Detecti | Country of Reference
on sampling
freque
ncy*
air n.d. 0/6 Sweden (Brorstrém-Lundén et al., 2011)
background sites: n.d. 0/2
air deposition n.d. 0/2 Sweden (Brorstrém-Lundén et al., 2011)
background sites: n.d. 0/2
dust median 27 ng/g 30/37 Philippines (Kim et al., 2012)
max. 304 ng/g
(residential area)
46 — 149 ngl/g 5/5 Spain (Carpinteiro et al., 2010a)
(private houses)
62 ng/g 1/1
(public building)
52 — 124 ngl/g 3/3
(car cabins)
259 ng/g (dust reference | 1/1 USA (Carpinteiro et al., 2010a)
material)
road dust ca. 2.5 - ca. 40 ng/g dw 9/9 Japan (Idadtaal., 2011)
soil 0.74 pg/g dw 1/3 Sweden (Brorstrom-Lundén et al., 2011)
background site: n.d. 1/1
n.d. (2 background sites , 830/5 Germany (Rodriguez Pereiro and Casado
sites with high Agrelo, 2012)
anthropogenic influence)
surface water 1.7-4.1ng/L 4/4 Sweden (Brorstrém-Lundén et al., 2011)
background sites:
1.3 and 10 ng/L 2/2
30 — 4780 ng/L 13/20 | Japan (Kameda et al., 2011).
background sites: n.d. 0/5
n.d. 0/3 Spain (Carpinteiro et al., 2010b)
7 — 85 ppb ?/16 USA (Jungclaus et al., 1978)
(industrial pollution)
max. 40 ppb (industrial >8/25 USA (Lopez-Avila and Hites, 1980)
pollution)
suspended solids 26 ng/g dw (sites with high 1/4 Germany (Rodriguez Pereiro and Casado
(from river water) anthropogenic influence) Agrelo, 2012)
n.d. (background site)) 0/1 Germany (Rodriguez Pereiro and Casado
Agrelo, 2012)
seawater n.d. 0/7 Spain (Montesdeoca-Esponda et al.,
2012)
sediment 0.83 and 1.2 pug/g dw 2/3 Sweden (Brorstrondén et al., 2011)
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background sites:

0.65 and 1.3 pug/g dw 2/3
2.06 — 7.12 ng/g dw 6/6 China (zhang et al., 2011)
0.72 — 224 ng/g dw 5/6 USA
max. ca. 25 ug/g (core, 2/2 USA (Reddy et al., 2000a).
industrial pollution)
max. ca. 1.2 pg/g dw (core,3/3 USA (Hartmann et al., 2005)
industrial pollution)
1 - 100 ppm (industrial ?/19 USA (Jungclaus et al., 1978)
pollution)
max. 300 ppm (industrial | 25/25? | USA (Lopez-Avila and Hites, 1980)
pollution)
7.9 - 56 ng/g 6/10 Europe (Carpinteiro et al., 2012
18 - 320 ng/g dw 5/5 Japan (Nakata et al., 2009a)
(polluted river)
10 — 1735 ng/g dw 20/24 | Japan (Kameda et al., 2011).
background sites:
29 — 89 ng/g dw 3/5
marine sediment 2.6 - 16 ng/g dw 11/11 Japan (Maddadl., 2009a)
max. 4 and 10 ng/g dw (2 | 2/2 Japan (Nakata et al., 2011)
cores, increasing trend)
fish n.d. 0/2 Sweden (Brorstrom-Lundén et al., 2011)
background sites: n.d. 0/2
marine fish 18.4 - 179 ng/g lw 5/5 Philippines (Kémnal., 2011b)
max. 536 ng/g Iw 51/58 Philippines (Kim et al., 201
marine tidal flat 0.35 - 14 ng/g ww 10/10 | Japan (Nakata et al., 2009a)
organisms (incl. fish) max. 460 ng/g Iw species
mussels 59 - 710 ng/g lw 16/17 Korea (Nakata, 2011); (Nakata et al.,
mean 220 ng/g lw 2012)
geometric mean 150 ng/g
Iw
31 - 830 ng/g lw 6/8 Hong Kong (Nakata, 2011)
mean 200 ng/g Iw
geometric mean 75 ng/g lw
36 - 370 ng/g lw 717 Japan (Nakata, 2011); (Nakata et al.,
mean 120 ng/g lw 2012)
geometric mean 93 ng/g Iw
74 and 270 ng/g Iw 2/2 Philippines (Nakata, 2011); (Nakata et al.,
mean 170 ng/g lw 2012)
geometric mean 140 ng/g
Iw
31 - 290 ng/g Iw 3/5 China (Nakata, 2011); (Nakata et al.,

mean 96 ng/g Iw

2012)
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geometric mean 52 ng/g Iy

=<

66 and 170 ng/g Iw 2/2 Indonesia (Nakata, 2011); (Nakata et al.,
mean 120 ng/g lw 2012)
geometric mean 110 ng/g
Iw
86 and 150 ng/g Iw 2/2 Cambodia (Nakata, 2011); (Nakata et al.,
mean 120 ng/g lw 2012)
geometric mean 110 ng/g
Iw
max. ca. 0.1 pg/g lw 2/5 Malaysia (Nakata, 2011); (Nakata et al.,
2012)
69 ng/g lw 1/4 (Nakata, 2011); (Nakata et al.,
mean 24 ng/g lw 2012)
geometric mean 14 ng/g lw
n.d. 0/3 India (Nakata, 2011); (Nakata et al.,
2012)
n.d. 0/3 Vietham (Nakata, 2011); (Nakata et al.,
2012)
100 - 310 ng/g lw 5/15 USA (Nakata, 2011); (Nakata et al.,
mean 69 ng/g Iw 2012)
geometric mean 33 ng/g Iw
marine shallow water | 10 species: 15/16 | Japan (Nakata et al., 2009a)
organisms (incl. fish) 0.19 — 8.7 nglg ww species
5 species in liver:
2.4 — 55 ng/g ww
water fowl liver: n.d. 0/2 Japan (Nakata et al., 2009a)
species
marine mammals blubber: 5/5 Japan (Nakata et al., 2010)

11 - 64 ng/g ww
blubber: 19/29 Japan (Nakata et al., 2011)

max. ca. 70 ng/g lw
(increasing trend)

wastewater 76 ng/L 171 Portugal (Carpinteiro et al., 2012b)

53 and 65 ng/L 2/2 Spain

1.0-19 ng/L 4/5 Spain (Carpinteiro et al., 2010b)

18 — 52 ng/L 5/5 Japan (Nakata and Shinohara, 2010)
WWTP effluent 21 ng/L 171 Portugal (Carpinteiro et al., 2012b);

n.d. 0/2 Spain

n.d. 0/1 Spain (Carpinteiro et al., 2010b)

6.2 — 13 ng/L 5/7 Spain (Montesdeoca-Esponda et al.,

2012)
6.8 — 15 ng/L 5/5 Sweden (Brorstrom-Lundén et al., 2011)
particles: n.d. 0/1
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2.1-2.9ng/L 5/5 Japan (Nakata and Shinohara))201
47 — 88 ng/L 3/4 Japan (Kameda et al., 2011).
0.55-4.7 ppm ? USA (Jungclaus et al., 1978)
(industrial WWTP)
3000 ppb 171 USA (Lopez-Avila and Hites, 1980)
(industrial WWTP)
WWTP sludge 2.8 — 37 pug/g dw 4/8 Sweden (Brorsttameén et al., 2011)
40.6 — 5920 ng/g dw 5/5 China (Zhang et al., 2011)
3.54 — 213 ng/g dw 58/60 China (Ruan et al., 2012)
one extreme value: 24.7
pna/g dw
430 - 570 ng/g dw 5/5 Japan (Nakata and ShinoRadd)
storm water 0.19-1.3ng/L 3/4 Sweden (Brorstraimdén et al., 2011)
landfill effluent 7 —91ng/L 3/3 Sweden (Brorstrém-Lundén et al., 2011)
particles: 3.1 pg/g dw 171
food- seafood max. ca. 1.7 ng/g ww al7 Japan (Yanagimioab., 2011)
stuff imported | max. ca. 1.0 ng/g ww 2/2
meat
egg ca. 0.4 ng/g ww 1/1
vegetables| max. ca. 0.2 ng/g ww 4/8
, potatoes
soy n.d. 0/1
cereals ca. 0.2 ng/g ww 1/2
fruit max. ca. 0.5 ng/g ww 2/5
dairy n.d. 0/4
products
clams 7 — 65 ng/g ww (industrial | 6/13 USA (Pruell et al., 1984)
pollution)
11 ng/g ww (unpolluted) 171
human adipose tissue max. ca. 35 ng/g lw 18/22 nlapa (Yanagimoto et al., 2011)
max. ca. 20 ng/g lw 16/18 South Kored
max. ca. 7 ng/g lw 3/5 India
max. ca. 6 ng/g lw 2/12 Spain
max. ca. 2 ng/g lw 3/24 USA
n.d. 0/? China
n.d. 0/12 Poland

* x/y = detected in x of y samples
?: information unknown

Summary:

Studies on UV-328 are available from Sweden, Gepna@pain (and Portugal), USA, the
Philippines, China, Japan (with certain data fraheo Asian countries and Poland).
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The substance was detected in dust from houseds raad car cabins, in soil, surface water,
suspended solids, sediments, aquatic organism&emaammals, in WWTP influent, effluent and
sludge, in storm water, landfill effluent, foodstahd human adipose tissue.

In road dust in Japan concentrations were up tagl§ dw. Concentrations in dust from private
houses in Spain, USA and the Philippines from anSpapublic building and from car cabins in

Spain were several to a few hundred ng/g dw. Indsstesoil concentrations were up to a few pg/g
dw, whereas in German soils the substance wasatettéd

Measured concentrations in surface water variedhmut Spain no UV-328 was detected, in
Sweden few ng/L were detected (with highest comaéinhs at background sites) and in Japan
concentrations were higher, ranging from severdl ig very high concentrations measured in
polluted rivers (ca. 5 pg/L). In suspended solidsnf German river water UV-328 was found at one
site (26 ng/g).

In sediments concentrations varied also. Marinensexts in Japan had concentrations of a few
ng/g dw, but showed an increasing temporal trendrdshwater sediments concentrations ranged
from few ng/g dw in China to around 1 pg/g dw inesen and in heavily polluted rivers in Japan.
In Sweden background samples were also contamingtedJV-328 up to a concentration of 1.3
po/g dw, in Japan background concentrations werehmlower (89 ng/g dw). Extreme
concentrations up to the mg/g range were found do.@am an American chemicals plant, at which
UV-328 had been produced in the past. The maximantentration in a sediment core was 25
Kg/g twelve years after production at the planpséal.

For Japanese marine organisms concentrations aea gn a wet weight basis and usually range
from below one up to a few ng/g ww. The blubben@rine mammals from Japan contained UV-
328 at higher concentrations (max. 64 ng/g ww). cgatrations given on a lipid weight basis are
higher, ranging from a few to a few hundred ng/gitwmarine organisms from Japan and the
Philippines and in mussels from the USA and 8 ofAstan countries. Highest concentrations (ca.
0.8 pg/g lw) were found in mussels from Korea anongd Kong. UV-328 concentrations of
Swedish fish were below 1.5 pg/g dw. UV-328 is esdly found in lipid of lower benthic
organisms collected from tidal flat areas. Highaamtrations were also found in fish from demersal
habitat. UV-328 seems to be accumulated in thebgulof marine mammals and an increasing
temporal trend is stated for marine mammals indapa

In wastewater UV-328 was often found. Measured entrations were few to several ng/L (max.
76 ng/L) in Spain and Portugal as well as in Ja@@W TP effluents often still contained UV-328 in
Sweden, Spain, Portugal and Japan. Concentratieres wgually few to some ng/L, but reached 88
ng/L in Japan. UV-328 was usually found in WWTRdgle, but concentrations varied with highest
concentrations in Sweden (max. 37 pg/g dw) and £hmax. 24.7 pg/g dw) and lowest
concentrations in Japan (max. 570 ng/g dw). Somed®lv storm water samples contained UV-328
at low concentrations (around 1 ng/L). In landéffluents from Sweden concentrations of some
ng/L (max. 91 ng/L) were detected, whereas a sawofpbparticles from a landfill effluent contained
UV-328 at a high concentration (3.1 pg/g dw).

Maximum concentrations of UV-328 in foodstuff armdg in Japan were around 1 ng/g ww. In
seafood collected from locations near industriaginpsources in the USA concentrations were
higher (max. 65 ng/g ww). In human adipose tissugcentrations of few to several ng/g lw were
found in Japan, South Korea, Spain, India and USA.

CURRENT KNOWLEDGE ON ALTERNATIVES
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ANNEX 2: OVERVIEW OF SELF-CLASSIFICATIONS

Table 21: Self Classifications for UV-328 acc. to éyulation (EC) 1272/2008 (CLP)

Hazard Class and

Name / Tradename EC-number Category Code(s) Hazard Statement Code(s)
Acute Tox. 2 H302
Acute Tox. 4 H312
Skin Irrit. 2 H315
Eye Irrit. 2 H319
Acute Tox. 4 H332

éi-t(ezrz;gﬁtr;ﬁsgéif)(l)I-Z-yl)-4,6- 247-384-8 Resp. Sens. 1 H334

UV-328 STOT SE 3 H335
STOTRE 1 H372
STOT RE 2 H373
Aquatic Chronic 2 H411
Aquatic Chronic 3 H412
Aquatic Chronic 4 H413




ANNEX XV — IDENTIFICATION OF UV-328 AS SVHC

(¢

o

OH

N
CASNr. | 3846717 ,;;(3
EUNr. | 223-3466
Smies | ELHICCNCIOICEOICIONN=C2C=C)
Molecule 2:

Ill

~—
=3




ANNEX XV — IDENTIFICATION OF UV-328 AS SVHC

OH

EUN. | 2473848
Smies | SHCEEHEICICCICTICICNCICCION(N=C2C=¢ 2
S

) OH

N

CASNI. | 36437-37-3 Ny ;O
EUN. | 2530871
Silles

vP




ANNEX XV — IDENTIFICATION OF UV-328 AS SVHC




ANNEX XV — IDENTIFICATION OF UV-328 AS SVHC

D Analysis of QSAR model performance
‘Model [ QSAR result Overall model performance | QPREF |
F_S Reliable with restrictions Annex3.4 |
| UV-327:4.99
| UV-328:5.18
| UV-350: 4.66
F Reliable with restrictions Annex3.4 |
UV-327:5.28
UV-328:5.65
UV-350:5.19
F- Reliable with restrictions Annex3.4 |
| UV-327:5.64
| UV-328: 5.46
| UV-350: 4.90
E Overall conclusion
Overall QSAR Result | o
he
' Rational The log Koc for all substances and all models is in the rabfge63 to 5.65 log-units
' Reliability Reliable with restrictions.

for

all
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20w.a.: when applicable
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2lw.a.: when applicable
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22y.a.: when applicable
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Overall performance
Result Further description
| UV-328:5.18 |
| UV-350:4.66 |
Wormawos |1 0
| UV-328:5.65 |
| UV-350:5.19 |
Fi
| UV-328:5.46 |
| UV-350:4.90 |
' Applicability domain | Yes
e
' Similar substances | One
-s
 Other uncertainties | No I

!
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—
|
)
®

Results for similar substances
Substance 1
S @
OO0
| CAS-NI. 103597-45-1
| EU-NI. 403-800-1
(Trade-)Name | UV-360
Descriptor value | KOCWIN KOW-method : |
log Koc =11.08
KOCWIN KOW-method
log Koc = 8.22
COSMOtherm:
log Kow =7.91
 Predicted endpoint | See above
 Experimental endpoint | 5.63
' Statistical performance | -
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D Analysis of QSAR model performance
‘Model [ QSARresult Overall model performance | QPREF |
KOWWIN — [UV-320: 6.27 Reliable Annex4.3 |
| UV-327:6.91
| UV-328:7.25
| UV-350: 6.31
F- Reliable Annex4.3 |
| UV-327:7.91
| UV-328:7.89
| UV-350: 7.11

II“
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| http://www.epa.gov/oppt/exposure/pubs/episuite. htm
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24y.a.: when applicable
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Results for similar substances
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i

| storm water

| landfill effiuent particles |
landfill effiuent |
| WWTP effluent particles |
| WWTP effluent |
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' Substance Air’ Deposition

| UV-234 o/ I 0/4 I

| UV-320 38 10.024-0.67 0/4 I

| Uv-327 6/8 0.40-25 3/4 <100-320 |
| Uv-328 0/8 I 0/4 I

| UV-329 5/8 <0.15-30 3/4 <100-331
| UV-360 18 0.40 0/4 I

|

.:.:j!.
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600
st 5

Table 28: Levels of benzotriazole light stabilizerén dust samples (n = 3 replicates) [ng/g]

uv-326  [UV-327 Uv-328
 private house 1 42 86 46
' private house 2 58 101 127
 private house 3 333 29 100
 private house 4 73 22 68
' private house 5 269 52 149
' public building 676 131 62
' car cabin 1 4880 48 88
' car cabin 2 522 127 124
' car cabin 3 170 43 52
' US dust reference material 121 322 259
F_Ttt
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 Occurrence
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