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Foreword

We are pleased to present this Risk AssessmentrRe&pih is the result of in-depth work carried
out by experts in one Member State, working in peration with their counterparts in the other
Member States, the Commission Services, Industiypaiblic interest groups.

The Risk Assessment was carried out in accordanteGouncil Regulation (EEC) 793/98n the
evaluation and control of the risks of “existinglibstances. “Existing” substances are chemical
substances in use within the European CommunitpreeBSeptember 1981 and listed in the
European Inventory of Existing Commercial ChemiSabstances. Regulation 793/93 provides a
systematic framework for the evaluation of the sisk human health and the environment of these
substances if they are produced or imported indo@Gbmmunity in volumes above 10 tonnes per
year.

There are four overall stages in the Regulationrémucing the risks: data collection, priority
setting, risk assessment and risk reduction. Daedgigied by Industry are used by Member States
and the Commission services to determine the pyiofithe substances which need to be assessed.
For each substance on a priority list, a MembeteStalunteers to act as “Rapporteur”, undertaking
the in-depth Risk Assessment and recommendingagegir to limit the risks of exposure to the
substance, if necessary.

The methods for carrying out an in-depth Risk Assent at Community level are laid down in
Commission Regulation (EC) 1488M4vhich is supported by a technical guidance dociine
Normally, the “Rapporteur” and individual companipsoducing, importing and/or using the
chemicals work closely together to develop a dridk Assessment Report, which is then presented
at a Meeting of Member State technical expertseftiorsement. The Risk Assessment Report is
then peer-reviewed by the Scientific Committee axidity, Ecotoxicity and the Environment
(CSTEE) which gives its opinion to the European @ossion on the quality of the risk assessment.
If a Risk Assessment Report concludes that measaregduce the risks of exposure to the
substances are needed, beyond any measures whychlready be in place, the next step in the
process is for the “Rapporteur” to develop a prapés a strategy to limit those risks.

The Risk Assessment Report is also presented t@thanisation for Economic Co-operation and
Development as a contribution to the Chapter 1&ndig 21 goals for evaluating chemicals, agreed
at the United Nations Conference on Environment@edelopment, held in Rio de Janeiro in 1992.
This Risk Assessment improves our knowledge abfmutisks to human health and the environment
from exposure to chemicals. We hope you will agiest the results of this in-depth study and
intensive co-operation will make a worthwhile cdmiition to the Community objective of reducing
the overall risks from exposure to chemicals.

Barry Mc Sweeney J. Currie
Dhrector-Creneral Director-General
Jonnt Besearch Centre Envirenment, Nuclear Satety and Civil Protection

10.J. No L 084, 05/04/199 p.0001 — 0075
20.J. No L 161, 29/06/1994 p. 0003 — 0011
3 Technical Guidance Document, Part | — V, ISBN 27-801 [1234]



0 OVERALL RESULTS OF THE RISK ASSESSMENT

CAS Number: 26523-78-4
EINECS Number: 247-759-6
IUPAC Name: Phenol, nonyl-, phosphite (3:1)

Environment

Section not updated, see section 3.3.

Sections highlighted in grey in the document amedp®y information update from the Industry.
Human exposed via the environment

This section will be updated taking into accourg tiefinement of the other parts of the risk
assessment.
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1 GENERAL SUBSTANCE INFORMATION
1.1 IDENTIFICATION OF THE SUBSTANCE

CAS No: 26523-78-4

EINECS No: 247-759-6

IUPAC Name: Phenol, nonyl-, phosphite (3:1)
Molecular formula: GsHeoO3P

Structural Formula:

Molecular weight: 689 g.mdl

Synonyms and tradenames: Alkanox TNPP, DoverphBg, DP4HP, Lowinox TNPP, Irgafos
TNPP, Tris(monononylphenyl)phosphite,
Tris(nonylphenyl)phosphite, Weston 399, Weston TNP§astab
CH 55, Naugard TNPP, Polygard, Polygard HR, PolyghC,
TNPP, Trisnonylphenylphosphit.

In this assessment, the name Tris(nonylphenyl)dtitesgTNPP) will be used for the substance
as this is the most common name.

1.2 PURITY/IMPURITIES, ADDITIVES

1.2.1 Purity
There are two grades of TNPP that are sold in th&etplace.

The purity of the standard TNPP is reported as96a- 100% w/w. The following impurities
may be found in standard TNPP :

- Nonylphenol (CAS 25154-52-3) < 5% wi/w,
- Phenol (CAS 108-95-2) < 0.1% wiw,
- Di(nonylphenyl)phenylphosphite (CAS 25417-08-7) .05% wiw,

A high purity grade of TNPP was introduced into tharket in the late 1990s. The impurities
found in the high purity TNPP are:
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- Nonylphenol (CAS 25154-52-3) < 0.1% w/w,
- Phenol (CAS 108-95-2) < 0.1% wiw,
- Di(nonylphenyl)phenylphosphite (CAS 25417-08-7) .05% wiw,

1.2.2 Additives

1,1’,17-nitrilotripropan-2-ol (CAS No: 122-20-3)also known as tri-isopropanol amine, or
TIPA, is an additive commonly found in TNPP in tr@portion of 0.5 to 1% w/w. TIPA acts as
an acid scavenger and increases the hydrolytidisgadd TNPP.

1.3 PHYSICO-CHEMICAL PROPERTIES

131 Physical state (at ntp)

TNPP is a viscous liquid at room temperature.

1.3.2 Melting point

Instead of a melting point, a pour point of 6°C ¥3was determined (Reimer&Associates,
2001c). A melting point could not be observed usihg differential scanning calorimetric
(DSC) method because an endothermic event washset\eed in the heat flows temperature
plot. The pour point (the lowest temperature atolwhihe test substance is first observed to flow
on warming) is an appropriate measurement for wvscbquid substances. The test was
conducted according to ASTM Method D97, as reconteadnn the OECD 102 guideline.

1.3.3 Boiling point

The boiling point was reported as >303°C (Reimer&dsates, 2001a). The test method was
based on OECD 103 guideline. Bubbling was obsefoedhe first 1 to 2 seconds of heating,
and then stopped. This was probably due to thénigailf a minor component (<0.1%) present in
the test substance. Consequently a new study wiestaken to assess the true boiling point. The
TNPP producers have determined that TNPP will begidegrade before boiling. According to
a Thermal Gravimetric Analysis (TGA) of TNPP, theogphite has an onset of degradation at
322°C under nitrogen.

134 Relative density
The relative density has been quoted at 0.98 §an20°C (Crompton, 2003).

1.35 Vapour pressure

A vapour pressure was estimated using structureitsgatelationships models developed by the
U.S. Environmental Protection Agency and SyracusseBrch Corporation (EPIWIN, v. 3.10,
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US EPA and Syracuse Research Corporation, 200¥. vElpour pressure was estimated to
5x10"? Pa (Staples, 2001).

A much higher value of 0.047 Pa at 20°C was extedpd from results obtained by isoteniscope
(method ASTM D2879) at temperatures ranging from 512to 375 °C
(Phoenix_Chemical_Laboratory, 1997). These meastakrbs are displayed in Table 1.3-1.

Table 1.3-1: Vapour pressure data for TNPP (Phoenix Chemical Laboratory, 1997)

Temperature °C Vapour Pressure (Pa)
125 22.7
150 65.3
175 160
200 373
225 747
250 1533
275 2800
300 4666
325 8133
350 15330
375 65330

A strong relation between the temperature (1/T) thedvapour pressure is found. Excluding the
last value measured at 375°C, the plot of the albeselts gives a linear regression with a good
reliability (see Figure 1-1). Vapour pressureseaspectively 0.039 Pa and 0.058 Pa at 20°C and
25°C could be derived from this equation. Theselltesare consistent with the extrapolated
value of 0.047 Pa at 20°C found in the study sumgnmarthe IUCLID file and for which no
information on the extrapolation method was avédab

< 4,5
a ’
~— 4
[}
S 35 -
3 3
(%]
0 55 y =-3065,5x + 9,0498
a < 2 _
= 2 \ R =0,9994
o 1,5 R )
Q.
gL
= 0,5 |
3 O T T T
0,001 0,0015 0,002 0,0025 0,003

1T (K)
Figure 1-1: linear regression between the temperature (1/T) and the measured vapour pressures

The isoteniscope method is recommended for the unement of vapour pressures betweeh 10
and 10 Pa. The extrapolated value is three orders of ihadm below this range. However,

almost all of the data used for the extrapolatiagrenincluded in the valid range for vapour
pressure.
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There is speculation that the higher volatilityadpd in the 1997 study by Phoenix Chemical is
due to the presence of high levels of nonylphesamimpurity. To more accurately determine
the vapour pressure of high purity TNPP, Industommissioned a new vapour pressure
determination study with standard TNPP and higltypTiNPP. The results of this evaluation are
reported in Table 1.3-2 (Phoenix Chemical Labosgtd007).

Table 1.3-2: measurements of vapour pressures (in Pa) for two grades (standard and high purity (HP)) of TNPP,
nonylphenol (NP) and diisodecylphthalate (DIDP)

Temperature (°C) DP4 DP4HP NP DIDP

0 0.27 0.93 12.67 2.93

20 1.01 2.40 40.00 3.00

38 2.80 5.07 95.99 16.67

66 11.73 14.67 333.30 49.33

93 37.33 34.66 933.24 122.65
121 102.66 71.99 2199.78 259.97
149 253.31 139.99 4 932.84 519.95
177 573.28 253.31 9732.36 959.90
204 1119.89 419.96 17 464.92 1599.84
232 1999.80 639.94 29 997.00 2 533.08
260 3333.00 959.90 50 661.60 3 799.62
288 5732.76 1339.87 89 324.40 5732.76
316 8 665.80 1933.14 - 17 331.60
343 17 331.60 4 666.20

Decomposition (°C) 338 334 243 302

During this study on vapour pressures, severaltanobss have been tested: two grades of TNPP,
i.e. Doverphos 4 (DP4 containing around 2.5% NPngsurity) and Doverphos 4 Hi Pure
(DP4HP, with less than 0.1% NP remaining as imppuritnonylphenol (NP) and
diisodecylphthalate (DIDP). The latter compound besn tested in order to obtain comparable
data between TNPP and DIDP which is taken as mgeréor low volatile compounds in the
OECD Emission Scenario Document on plastic addit({@E=CD, 2004), see section 3.1.2.2.

The hypothesis of NP present in TNPP during thd tesuld have contributed to the
measurement of a higher vapour pressure (NP is wadagile than TNPP) is not fulfilled based
on these results (at least for the lower tempesajuVapour pressures measured during this
study for TNPP are comparable with those availpbdeiously (see Table 1.3-1).

The extrapolated value of 0.058 Pa at 25°C detaxthiabove will be retained for this
assessment.

1.3.6 n-octanol / water partition coefficient

The n-octanol-water partition coefficient was estied using structure activity relationships
models developed by the U.S. Environmental Praiacthgency and Syracuse Research
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Corporation (EPIWIN, US EPA and Syracuse Reseamtp@ation, 2001). The log.R was
estimated to 20.05 (US EPA and Syracuse Reseangof@tion, 2001).

According to Reimer & Associates, 2001c, it was appropriate to conduct the partition
coefficient measurement because the solubilityPP in water was too low (see section 1.3.7).
Moreover, the reaction of TNPP with alcohol andssauently with octanol does not allow the
measurement of adequate TNPP concentrations imactdhe n-octanol / water partition
coefficient was therefore calculated using thevgarfé from Advanced Chemistry Development
Inc. (“ACD/LogP DB”). The result of the calculationvas found to be 21.6 + 0.6
(Reimer&Associates, 2001d).

The annex of the OECD guideline 117 presents sogpec#lculation methods that can be used
to “provide an estimate when experimental meth@asot be applied”. However there are some
limitations to the use of such methods. First, ril@bility of calculation methods decreases as
the complexity of the compound under study increastere, TNPP could be classified as a
rather complex molecule with a high molecular weighd several functional groups. The
domain of application of kg, calculation methods is characterised in terms lénucal
structures. For example, some calculation progreansiot be applied to the estimation of Kow
for phosphorus compounds including phosphites. 1&kcthe validity domain of the models is
also restricted by the log g range of their applicability. In general, cleatimates can be
expected in the region of log.K 0-5. Some programs have shown good estimates for
compounds with log I > 5 but estimates for logd around 10 or above should be considered
rather as qualitative than quantitative informat{@®D, Part Ill, Chapter 4, E.C., 2003). As an
example, Table 1.3-3 presents calculation resoltdoy Kow of TNPP obtained using several
models.

Table 1.3-3: log Kow calculations for TNPP along with the validity domain of the calculation method used

Program Validity range* TNPP value | Remark
CLOGP 0-5 (clear estimates in this range 19.918 Very high LogP unrealistic in nature (this remark was
most of the time) associated to the result of the model)

In general, CLOGP gives also better estimates with
log Kow < 0.

LOGKOW (KOWWIN) | 0-5 (clear estimates in this range 20.05

Version 1.67 most of the time)

SPARC >5 19.02 Better than KOWWIN and CLOGP for Kow >5.

* all estimates for Kow around 10 or above should be considered rather as qualitative than quantitative information.

Considering the high hydrophobic potential of TNRMich contains 27 aliphatic and 18
aromatic carbons, a high log Kow value could beeetgd for this compound. A sensitivity
analysis was performed considering a range folKlog between 6 and 20 (see Annex 1). This
range takes into account both the highest resutimdd using QSARs and the fact that this
substance was expected to have a high log Kow baseits structureThis section of the
report is let for information as a log Kow has beenexperimentally estimated (Jakupca,
2007) and will be kept for risk assessment.

Further testing for the log Kow determination

It was determined that a more appropriate apprea@stimating the Kow was a HPLC method
based on OECD guidelines 117 (Jakupca, 2007). Tlaéysis of TNPP was conducted with
gradient HPLC. Butyl benzene, diethylhexyl phttal@EHP), diisononylphthalate (DINP) and
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diisodecylphthalate (DIDP) were used as standantls known Kow's. Two percent water
(98% acetonitrile) were chosen as the optimum negliilase composition to allow the standards
to be separated as well as keeping the retentioa t&f TNPP to less than 90 minutes. The
retention times of the standards were measuredhenchpacity factors calculated according to k
= (t. — ©)/to where tis the retention time of the analyte agdstthe dead time/volume of the
column or the retention time of solvent. The Kofwtlie standards were then plotted versus
capacity factors, and a calibration curve was dated using regression analysis. The capacity
factor for TNPP was then measured, and its Kow praslicted based on extrapolation to the
calibration curve.

Table 1.3-4 Retention time and capacity factor of standards and TNPP

Sample Kow Retention Time Capacity Factor, k Log k
Solvent 3.09
Butyl Benzene 4.6 3.82 0.24 -0.63
DDT 6.5 3.97 0.28 -0.55
DEHP 75 5.95 0.93 -0.034
DINP 8.8 6.9 1.23 0.091
DIDP 9.3 8.52 1.76 0.24
TNPP 56.2 17.2 1.24

Kow versus Log k

%

=
(e»]

(o]
J

2 ¢ Kow
o
N4 —— Linear (Kow)
34
2d
14
-0.8 -0.6 -0.4 -0.2 0 0.2 0.4

Log k

Figure 1.2 Calibration curve of standards (Butyl benzene, DDT, DEHP, DINP and DIDP)

Based on the calibration curve, TNPP was estimai#d a Kow of 14 or greater. A standard
could not be found that had a Kow of 14 to testdaiération. However, it should be noted that
the capacity factor of TNPP was 10 times greatan tDIDP which had a Kow of 9.3. DIDP had
a capacity factor only 30% larger than DINP, witK@aw of 8.8. The last three standards were
closer to TNPP in terms of retention times, comgpdcethe first two standards. If only the last
three standards were used to construct the catibratirve, the Kow of TNPP would have been
estimated at 16.

RAPPORTEUR FRANCE 10



EU RiSK ASSESSMENT- TRIS(NONYLPHENYL)PHOSPHITE DRAFT REPORT, OCTOBER 2008

1.3.7 Water solubility

A water solubility was estimated using structurévay relationships models developed by the
U.S. Environmental Protection Agency and SyracusseBrch Corporation (EPIWIN, US EPA
and Syracuse Research Corporation, 2001). The watdunbility was estimated to
1.3x10" mg.L* (Staples, 2001). Other estimations have been reaiising a more recent
version of EPI suite software (US-EPA and Syradeesearch Corporation, 2004): 3<faand
6.9x10" mg/L calculated with a water solubility estimaterfi log Kow (WSKOW v1.41 with a
log Kow of 20.05) and a water solubility estimatenfi fragments, respectively.

Experimental water solubility was determined by i(Re&Associates, 2001e). The flask
method based on OECD Guideline 105 was used. TNB® not detected in the saturated
aqueous test solution. Therefore it is concluded the water solubility of TNPP is below the
detection limit of the substance. This detectionitiwas estimated to be 0.6 mg,Lthe lowest
TNPP concentration that produced a signal thaeligbly distinguished from the background
signal as determined from chromatograms of TNPBtisols. Therefore, the water solubility of
TNPP would be < 0.6 mglat 24°C.

The TNPP Industry commissioned a laboratory to kigva more sensitive analytical method for
measuring TNPP so as to better approximate thewaier solubility limit. Preliminary efforts
were able to establish a new LOQ of 0.05 rifg.Solubility measurements have been attempted
using this new analytical method. Considering fin& fesults of this experiment, it seems that
water solubility is still around or below this ayiatal limit (TNO, personal communication).
This value has been used in the risk assessmeastibueed to be confirmed and validated.

Here again, in the absence of valid data for thdpeint, a sensitivity analysis will be made (see
Annex 1) considering a range for water solubiligtieen ~0.0&nd 3x10° mg/L. This range
takes into account both the highest result obtaustdg QSARs and the fact that this substance
is expected to have a water solubility below thied#on limit currently available for TNPP.

1.3.8 Flash point

Values of 183°C (internal reference, Great Lakeerfibal, Italia, Milan) and 195°C (Ciba
MSDS) were reported using closed cup methods.

Besides, a value of 207°C was reported using theslgeMartin apparatus (closed cup)
(Pittsburgh_Testing_Laboratory, 1978). This ladugawill be retained in this risk assessment
because the analytical report was available.

1.3.9 Autoflammability

In a MSDS by Uniroyal, a value of 268°C was quotddreover, using the Setchkin method, a
result of 440°C was found (United States Testingh@any, 1990).

1.3.10 Explosivity

No result could be found in the literature on amplesion limit. However, on the basis of its
chemical structure, TNPP is not expected to hapéosive properties.
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1.3.11 Oxidising properties

No oxidising property was reported for TNPP (intdrreference, Great Lakes Chemical, Milan,
Italia).

1.3.12 Viscosity

In a product information sheet, a value of 6000 &p25°C is quoted (Crompton, 2003). Other
values are also presented in this document shothiagthe viscosity goes from 15000 cps at
15°C to 18 cps at 120°C. The value at 25°C wiltdtained for the risk assessment.

1.3.13 Henry’s Law constant

The Henry's law constant was estimated using siracactivity relationships models developed
by the U.S. Environmental Protection Agency andaSyse Research Corporation (EPIWIN, v.
3.10, sub-model HENRYWIN, US EPA and Syracuse Rebe@orporation, 2001). At 25°C, a
value of 66.1 Pa.fmol™* was calculated (US EPA and Syracuse Research uigrg 2001).

The Henry’s law constant can also be estimated fremwatio of the vapour pressure to the water
solubility (E.C., 2003):

VP[MOLW
SOL

HENRY =

Using a vapour pressure of 0.058 Pa, a moleculaghivef 689 g.mof and a water solubility of
<0.05 mg.L* the Henry’s Law constant would be >799 Pamo!™.

In the risk assessment, the sensitivity analysréopaed with log Kow and water solubilities
will influence the value of the Henry's Law condtaifhis value will consequently range
between 799 and 7.99xf0Pa.ni.mol* (the highest value obtained using the QSAR result
the water solubility of 3x1¢° mg/L). Additional comments on the Henry’s Law ctamg will be
found in section 3.1.1.2.3 on environmental behavand fate.
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1.3.14 Summary of physico-chemical properties

The physico-chemical properties of TNPP used is tilsk assessment are summarised in the
following table:

Table 1.3-5: Physical and chemical properties of the TNPP

Property Value Comments

Physical state at ntp Viscous liquid

Molecular weight 689 g.mol"!

Melting Point 6°C+3°C Instead of a melting point, a pour point (more
appropriate to viscous liquids) was determined

Boiling Point 322°C Degradation

Relative density 0.98 g.cm?®

Vapour pressure 0.058 Pa at 25°C* extrapolated from results obtained by isoteniscope
(method ASTM D2879)

Partition coefficient Log Kow = 14 I1E1st7imated by HPLC method based on OECD guideline

Water solubility Upper value: <0.05 mg.L-"* Upper value: a saturated solution was not obtained and

the water solubility result corresponds to the detection

Lower value: 3.10-"° mg/l limit of the analytical method.

A sensitivity analysis will be performed in this
risk assessment taking into account a water
solubility ranging between 0.05 and

Lower value: value obtained using QSAR calculation

3.106 mg/L
Flash point 207°C Pensky Martin apparatus (closed cup)
Autoflammability 440°C Setchkin method
Explosivity TNPP is not expected to have explosive On the basis of chemical structure
properties

Oxidising properties No oxidising property
Viscosity 6000 cps at 25°C

Henry’s law constant Between 799 and 1.3.10"7 Pa.m3.mol* (Cf. | TGD calculation
sensitivity analysis on water solubility)
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14 CLASSIFICATION

1.4.1 Current classification

TNPP chemical is not listed in Annex | to Directivé/547 EEC.

1.4.2 Proposed classification

Waiting for additional information on the toxiciof TNPP.
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2 GENERAL INFORMATION ON EXPOSURE

2.1 PRODUCTION

TNPP is produced all over the world: Unites Statas,ope, India, Korea, Russia, China, etc.
(Chemical Information Services, 2002). Three fée#i are currently producing TNPP in
Europé. On the other hand, the major source of TNPP tofiis from the United States.

2.1.1 Production process

The basic manufacturing processes used to prodd&PTare reasonably similar in the various
plants in the US and Europe, except that not alhfgl strip out nonylphenol to the same degree.
Figure 2-1 is providing an overview of a typicabguction process.

TNPP production is carried out in a closed systenere nonylphenol (NP) and phosphorus
trichloride (PC$) are added to the reactor (ca. 3 :1) and heldesttgr than 11 to ensure all
the PC} is consumed. The HCI by-product is vented to esodier. The HCL by-product can be
filtered and stored for sale or use in other preessExcess nonylphenol is stripped from the
product. The stripped nonylphenol can be recyclEie product TNPP in the reactor after
stripping is pumped to a storage tank for packagimg) sale. The product may be packaged into
drums, isotaners, rail cars, or tank trunks.

Environmental release and exposure

The process is fully automated (computer contrgliedh closed system. The reactor is operated
under 3-5 Ibs (1.4 — 2.3 kg) of pressure. The vacypump vent is the only potential process
release to the atmosphere, and it is passed thi@eghbon filter. The storage tank is kept under
nitrogen preventing release to the atmosphere.of@tm is also used during transfer and
packaging.

4 In this report, Europe will correspond to 15 memsiates (E4) as data on exposure were gathered before the
enlargement of the European Union in 2004.
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Trisnonylphenyl Phosphite (TNPP)
Process Overview

HCI Vapor to
Condenser Absorber

PCI3 L]

Nonylphenol Return
Nonylphenol ylp
vv. Ly Stripping To Vacuum Pump
Condenser !
TNPP
Reactor NOnyIp_henol
Receiver

»
»

To Storage for Sales

Figure 2-1: Process overview of tris(nonylphenyl)phosphite (TNPP) production

2.1.2 Production capacity

European and North American TNPP producers aren@wgad under the TNPP consortium, a
not-for-profit trade association, whose membersehammercial interest in TNPP. Information
on production and imports of TNPP in EUWvere provided by the TNPP Consortium. Hardly
any individual volume was provided for each prodfiogorter.

Three facilities are currently producing TNPP iniEW fourth facility ceased TNPP production
in 2001. Between 1990 and 1997, the production ponnvolumes were around 5,000 —
10,000 t/year.

Information is available on the combined estimdt&MPP produced within E{d and imported
into EU,5 over the years 1999-2001:

- 1999 — approximately 5,565 tonnes
- 2000 — approximately 5,700 tonnes
- 2001 — approximately 6,800 tonnes

As this information is provided by the TNPP Conmor, it cannot be excluded that these
volumes do not take into account shipments of prodiom producers in other parts of the
world than Europe and North America. However, adicwy to the TNPP Consortium, the
quantity of TNPP from non-TNPP Consortium comparsasot expected to be significant.

European production plants have also reported t@duction volumes for the year 2001.
Imported volume for the same year is also availaBlensequently, a total volume in Elbf
8,000 t. calculated with all 2001 data will be ugethis report.
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2.2 USES

221 Introduction

TNPP is used as a stabiliser in the processinganbuws plastic and rubber products. They are
used with hindered phenolic antioxidants in pla&tied packaging. In the stabilisation process,
TNPP is gradually oxidised and nonylphenol is redel(Building Research Establishment Ltd.,
2001).

TNPP is also used as a secondary antioxidant ympal formulations (Ullmann, 1985).

An estimate of the breakdown of TNPP uses was dpedl based on an informal survey of
North American and European manufacturers. Quaingtdbreakdown of TNPP uses are given
in Table 2.2-1. The information pertains to salésTBIPP in 1999. It is expected that the
breakdown of uses from the 1999 sales statistitgpisal for the current year. Corresponding
volumes are calculated using the total tonnageQ¥(Bt.

Table 2.2-1: Typical quantitative breakdown of TNPP Uses

Percentage of tonnage | Volume (tonnes) | Industrial Category / Use
Category

Polyvinylchloride (PVC) film 35% 2,800 IC11/ UC 49
Polyolefins linear low density 15% 1,200 IC11/ UC49
polyethylene (LLDPE)
High density polyethylene (HDPE) 10% 800 IC11/ UC 49
Rubber 37% 2,960 IC11/ UC49
Other/Unknown 3% 240 IC55/UCO
TOTAL 100% 8,000

In the SPIN Database (SPIN, 2007), the followinduistrial uses are described:

Table 2.2-2: Industrial uses of TNPP in the Nordic Countries: Denmark, Norway and Sweden (in Tonnes)

2000 2001 2002 2003 2004 2005
Manufacture of chemicals and 27 62 4 17 20 9.5
chemical products
Manufacture of rubber and plastic 105 88 4711 466.1 62 40
products
Manufacture of furniture; 04 0.1 0.3 0.1 0.1 0.1
manufacturing n.e.c.
Manufacture of fabricated metal 0.2 01 0 0 0 0
products, except machinery and
equipment
Construction 0.2 0.1 0.2 0.2 0.2 0.2
Manufacture of wood and products of | 0 0.1 0
wood and cork, except furniture;
manufacture of articles of straw and
plaiting materials
Total (including all other uses) 133.5 578.7 479.2 483.6 824 49.9
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TNPP is also mentioned in the following industriegdtegories: publishing, printing and
reproduction of recorded media / sale, maintenaand repair of motor vehicles and
motorcycles; retail sale of automotive fuel / mamtfire of other transport equipment n.e.c.
However, the volumes used in such industries apdrted in this database could be considered
as negligible (< 0.1 t/y in each country).

Besides, the following use pattern is describeithénSPIN database:

Table 2.2-3: Use pattern of TNPP in the Nordic Countries: Denmark, Norway and Sweden (in Tonnes)

2000 2001 2002
Process regulators n. i. n. i. 4213
Stabilizers 120 91 46
Intermediates 1 n.i n.i.
Others 1 3 7
Adhesives, binding agents 0.5 1 1.7
Paints, lacquers and varnishes 0.3 0 0.1
Fillers 0 0.2 0.2
Total 122.8 95.2 476.3

n.i.: not indicated

TNPP is also mentioned in the following use categorubricants and additives / reprographic
agents. However, the volumes used in such apmitatcould be considered as negligible
(< 0.1 t/ly in each country).

From these tables, it could be stated that TNRRaisly used as a stabiliser for the manufacture
of rubbers and plastic products. The breakdownNPHF uses described in Table 2.2-1 will be
used in this risk assessment.

2211 Industrial use

Formulation and processing steps are necessaryatufacture plastic and rubber products.
Formulation could be defined as the stage wherePIfSRombined in a process of blending and
mixing into a polymer or into another material vehifluring the processing step, the TNPP
containing material is formed. It is not known tdav extent formulation and processing may
occur at the same site. In the rubber industrysehe/o steps can often not be viewed separately
(E.C., 2003, Emission Scenario Document for ICdtbers: rubber industry).

Therefore, as a worst assumption, formulation awdgssing stages will be assumed to occur at
one site for every use.

Without any specific information, it could be cotesied that TNPP is used for polymer
processing, in the sub-category “processing of niloptastics” as a processing aid. This
categorisation will be used in the risk assessrimnthe determination of the default releases
factors.

All calculations will be performed using EUSES ddfaparameters and, when available,
emission factors issued from the emission scendoicument on plastics additives (OECD,
2004).
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22.1.2 Production of Polyvinylchloride (PVC) film

PVC containing TNPP may be used in many produkts shower curtains, floorings and wall
coverings.

2.2.1.3 Production of Polyolefins linear low densjtpolyethylene (LLDPE)

LLDPE films containing TNPP are used for the mantifee of bags and food packaging. Many
national regulations are covering the use of TNP#®od contact materials (Table 2.2-4)

Table 2.2-4: Global food contact regulations specific to TNPP

Country Regulation
USA Food and Drug Administration (FDA) — 21 CFR Part 178.2010
Japan Self-restrictive Requirements on Food-Contact Articles Japan, Hygienic

Olefin and Styrene Plastics Association (JHOSPA) (March 1996), Section
A4-2, maximum 1.2%

European Union Plastics Directive 2002/72/EC, pm/ref. No. 74400, specific migration limit
30 mg/kg
Germany BfR Recommendation VI, maximum 2.0% total of all stabilisers

BGA: maximum 6% in plastics

Netherlands Food Packaging and Utensils Decree of 01.10.1979 as amended
Chapter 1

France Brochure 1227 (Avril 1990) maximum 1.0%

ltaly Min. Decree of 21.03.1973 maximum 0.3%
Min. Decree of 0.04.1985

Spain Royal Decree 125/1982 of 30.04.1982
Resolution of 4.11.1982

Belgium Royal Decree of 11.05.1992, specific migration limit 30 mg/kg

United Kingdom BIBRA/BBF Code of Practice (1991) Rec. No. C.159, maximum 1.0%

2214 Production of High density polyethylene (HBE)

HDPE containing TNPP is used in the manufactureanhy products like blow-molded plastic
drums or outer wrapping (film) of cigarette boxedem boxes.

2.2.15 Production of rubber

Rubber containing TNPP are used for example is @ired shoes soles.

2.2.2 Other applications

TNPP is used in other applications than plastic mafmber productions. Using the information
provided in the SPIN database, it could be supptsaithese other applications include the use
of TNPP in publishing, printing and reproductiortiaties, in the manufacture of products of
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wood, of fabricated metal products, of furniturelan the construction activities. However, no
more specific information is available.

2221 Use of end-products (service life)

Shower curtains, flooring and wall coverings, bagsl food packaging, blow-molded plastic
drums, outer wrapping films, tires and shoes sales examples of plastic and rubber end-
products containing TNPP. For all these productsh lprivate and professional end-uses can
occur and releases are expected during their gelifec This will be considered in the EUSES
program ({E.C., 2008 #29}) taking into account tinéormation available in OECD Emission
Scenario Documents. However, it could be expediat INPP or NP releases due to the use of
end-products are low.

2.2.2.2 Recovery and disposal

No information on recovery has been submitted.iéwwvof the end-products containing TNPP

that are manufactured, it could be assumed thadugts containing TNPP may be either
recycled into new products, disposed in landfillimcinerated. Therefore, this stage could be
considered in the EUSES calculation ({E.C., 2008}3owever, no default value is currently

available for this stage in version 2.1 of the wafe. Nevertheless, qualitative information

available for example in Emission Scenario Docummdmve been considered (see section
3.1.2.2).
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3 ENVIRONMENT RISK ASSESSMENT
3.1 ENVIRONMENTAL EXPOSURE

3.1.1 Environmental fate

3.1.1.1 Degradation in the environment

3.1.1.1.1 Atmospheric degradation

In the atmosphere, TNPP may be degraded by reactidh photochemically generated species
like hydroxyl radicals. This atmospheric photo-@atidn potential can be estimated using
structure activity relationships models developgdhe U.S. Environmental Protection Agency
and Syracuse Research Corporation (EPIWIN, v. 3si®-model AOPWIN US EPA and
Syracuse Research Corporation, 2001). The corrdspprspecific rate constant with OH
radicals (k) was estimated to be 50.6xt@nt.molec’.s’. Then the pseudo first order rate
constant for degradation in air (kdggis determined with the following equation:

kdeg,, = ko, [DHCONC,, (24[3,600

Using the global annual average OH radicals inatmeosphere (5xfomolec.cn?), kdeg; is
calculated to 2.19 Hand the half life for the reaction of hydroxyl real with TNPP in the
atmosphere is calculated as 0.32 days (7.6 hours).

Assuming another value for the OH radicals in thecsphere (1.5xfOmolec.cn?) and
12 hours of daylight, kdegis calculated to 3.28"dand the half life for the reaction of hydroxyl
radical with TNPP in the atmosphere is calculate@.21 days (5.07 hours) (Staples, 2001).

The 1.5x16 molec.cn? value for daylight hours is based on recent expental observations
(Leifer, 1993; Mount and Eisele, 1992 in US EPA &ydacuse Research Corporation, 2001).

The use of the 12 hours daylight period is juddifiy the U.S. EPA considering that OH radicals
were existing only during sunlight hours. Therefotlee 12 hours period was chosen as an
average daylight for a whole year and the pseudt drder rate constant was calculated with
this new information. This last result (half lif€®07 hours) will be used in the risk assessment.

Anyway, there are chances that TNPP will not bedparted far from its emission source when
it is emitted to the atmosphere. With such a loW lifa, TNPP will be rapidly degraded in the
air and it is therefore not expected that TNPP wiintribute to ozone depletion in the
stratosphere.
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3.1.1.1.2 Aquatic degradation - hydrolysis
TNPP can be hydrolyzed to form NP (Nonylphenol).

TNPP NP

o

The ability to resist this decomposition is callégdrolytic stability”. Hydrolytic stability can
occur in several different ways, depending uponre/tiiee actual hydrolysis is predicted to take
place. The potential of TNPP to hydrolyse can besmtered under different conditions as a
consequence of the production, process and reled3esPP:

- During the production, shipment and storage oPPNthe bulk stock of TNPP can be
subject to hydrolysis from atmospheric humidityfohmation from handling hydrolytic
stability is available)

- In-polymer during the processing: In polymer, TNPP mainly takdace has TNPP
phosphate, as a result of its action as seconddrgxalant. This aspect is considered
under section 3.1.1.1.3.

- Hydrolytic stability of TNPP in an_aqueous contpant(small amounts of TNPP in an
agueous solution),

The information available to quantify the hydrotystability of TNPP is presented hereafter in
order to show thoroughly degradation propertiestto§ substance. However, only results
originating from the last test can be used in tble assessment in order to estimate the behaviour
and fate of TNPP in the environment (surface water)

Bulk storage and handling hydrolytic stability of TNPP

The bulk storage and handling hydrolytic stabibifya phosphite can be measured by placing the
neat phosphite in a Petri dish, and exposing élévated temperatures and humidity. This is an
accelerated test. This accelerated test uses atatape of 35°C (95°F) and 85% humidity. The
stability was measured by analyzing for nonylphemitth HPLC, since nonylphenol is formed as
the product hydrolyzes.

TNPP may contain a residual amount of nonylphemat is left over from the synthesis/reaction.
Dover Chemical offers two grades of TNPP, regulR4land a high purity grade called DP4HP
that contains less than 0.1% free/residual nonyiphe

Some hydrolysis rate constant calculations have peeformed using a product datasheet from
a producer (Dover Chemical Corporation, 2001). Rdgtion constants for three different TNPP
formulated products have been determined basedhenmeasurement of free nonylphenol
formed from TNPP formulated products at 35°C anthvd5% relative humidity (see Figure
3-1Erreur ! Source du renvoi introuvable.).
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Figure 3-1: hydrolysis of different TNPP grades at 35°C and 85% relative humidity

Products 1 and 2 are “classical” TNPP formulatisedi in processing operations whereas
product 3 is a high-pure grade of TNPP (contairless than 0.1% NP). Half-lives have been
calculated by regression analysis and range betvtegnand 4.4 days at 35°C (see Table
3.1-1Erreur ! Source du renvoi introuvable.). This information could be used as supportive
data in the risk assessment report particularlgrater to assess to which extent NP could be
formed during the use of TNPP for the processingN®P.

Table 3.1-1: hydrolysis half-lives of three TNPP grades

Degradation constants at Half-lives at 35°C, 85% hum.
35°C, 85% hum. (d.)
(%NPsormed.h™)

Product 1 0,0082 3,5

Product 2 0,0177 1,6

Product 3 0,0065 44

Other examples have been provided by Dover totilites the hydrolytic stability of TNPP
during storage or handling and this is illustrabgdFigure 3-2 (Dover, unpublished). TNPP is
usually sold with an additive present at 0.5-1.0%e additive, tri-isopropanol amine, or TIPA
(CAS #122-20-3), acts as an acid scavenger anedses the hydrolytic stability of TNPP.
~78% of the TNPP Dover Chemical sells in Europeta@ionTIPA (DP4HR and DP4HPHR).
Some applications such as PVC do not need TIPAegime polymer contains other types of acid
scavengers. DP4HP with TIPA is very stable, wiislthan 3% hydrolyzed even after 80 days.
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Figure 3-2: hydrolytic stability of TNPP (different purities and with/without TIPA) exposed at 35°C with 85% humidity

These test results can be used to support thehaicTNPP has a potential to hydrolyse during
handling and storage. However this information cdrre used for the quantitative estimation of
the hydrolysis potential of TNPP in the environmeltdeed, temperature conditions are
different and the very low solubility of TNPP wilhfluence its behaviour in the aquatic

compartment.

Instead of measuring the hydrolytic stability of FRl in the neat state, you can also measure the
hydrolytic stability of TNPP when placed into anuaqus solution or environment (TNPP by
itself is essentially insoluble in water).

Hydrolysis of TNPP in an agueous compartment

In the literature, it is indicated that some orgapinosphites are hydrolytically unstable with the
general pathway described below (Goghova M. et H89; Stevenson D.R., 1997 in
Reimer&Associates, 2001b):

(RO),P - (RO), -P(O)H + ROH - (RO)-P(O)H(OH)+ROH - P(O)H(OH), + ROH

With R = organic group; alkyl or aryl.

For TNPP, the final hydrolysis products are nongiphl (NP) and phosphoric acid.

Theoretically, with excess of water, the hydrolysi®uld be complete, yielding 3 molecules of
NP and 1 molecule of phosphorous acid for each entdeof TNPP (see Figure 3-3). However,
laboratory data reveal that TNPP resists hydralysis
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Figure 3-3: complete hydrolysis of TNPP
Any further breakdown of nonylphenol would be bigdedation.

@ First hydrolysis study (Reimer&Associates, 2001b) invalid study (included for
information)

An experiment was conducted on TNPP to determghbyitirolysis potential as a function of pH
(): TNPP was dissolved in buffers (pH 4, 7, andvM@h CHsCN co-solvent (1/1; v/v). These
solutions were placed at 22°C and analysed repgdtad\P as the hydrolysis product.

During the hydrolysis experiment, nonylphenol wasedted but concentrations remained small
and constant. This constant, low concentrationarfyfphenol during hydrolysis was explained
by the authors by the surfactant properties of Niitlwmay have resulted in its adsorption to the
glass surface of the vial (the hydroxyl group(-Q#f)NP is responsible for hydrogen bonding
with the glass). These adsorption properties ofylpdrenol to the walls of vessels were also
reported in some adsorption isotherm studies orylpbenol (Roy F. Weston Inc, 1990d in ).
Due to its high Kow and low water solubility TNPRopably also adsorbed to the glass surface
of the vial and/or aggregated at the water surfibe.measured decrease in TNPP could also be
due to these phenomena. Another plausible exptandtir the constant concentration of NP
observed during the experiment could be the inttadtamination of the test substance with NP.
Indeed the test material in this study containezlitb% of nonylphenol.

For this hydrolysis experiment on TNPP, the appaiteaf-life of TNPP in solutions of
buffer/CHN (1/1; v/v) was estimated between 13 and 14 h2at@ The hydrolysis was also
found to be independent from pH conditions, i. BPP concentrations decreased identically at
pH 4, 7 and 9, which is different from what is usuabserved with other alkyl phosphites (see
Annex 2, OECD, unpublished). As described furthersubsequent experiments, these initial
half-life determinations, were likely not accurgtateasuring the degradation of TNPP.

We should also consider that TNPP concentration ursehis hydrolysis study (589 mg/L) is
well above its water solubility (~50 pg/L basedtba limit of quantification and a QSAR value
of 3x10% mg/L has been calculated). The truly dissolved PN®uld hydrolyse faster but the
resulting NP concentration would be well below deg¢ection limit.

@ Second hydrolysis study (TNO, 2004)
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TNO has confirmed a very low limit of quantificatidor NP of 23 ng/L. The TNPP Industry
therefore undertook a modified hydrolysis studyneasure the rate of formation of NP from low
concentration solutions of TNPP.

Since it was difficult to measure TNPP at low corications (see section 1.3.7 on water
solubility), the TNPP Industry therefore undertamknodified 24-hour hydrolysis study where
the rate of formation of NP was measured from watnples containing TNPP at 0.1 and
1 pg/L. These solutions were made from a stocktisoluprepared using acetone. It is also
mentioned that at both concentrations tested, dhgigns were clear. During this test the level
of NP was below the level of quantification (23 logih all the samples over the 24-hour period
indicating no formation of NP.

Under the assumption that the half-life of TNPP Wwasveen 13-14 hrs, TNO should have been
able to detect NP formed at the two (0.1 and 1 jgfncentrations used for the hydrolysis
experiment. Also it has been established that Nlikely not adsorbing to the glass containers
since TNO was able to find a very good recoveryNef in the calibration solutions prepared
similar to the TNPP hydrolysis samples. Based as é¢xperiment, it can be concluded that
under ambient conditions TNPP in the aquatic emvivent will not hydrolyze to any meaningful
degree to NP.

@ Third hydrolysis study (DAT Laboratories, 2007)

The TNPP hydrolysis study was performed to deteentie extent to which TNPP hydrolyzes to
NP in aqueous media. Solutions of the TNPP(DP4HRM&ffer system were directly injected
into a LC-MS, and the amount of nonylphenol was snead. The nonylphenol calibration curve
was calculated using the same technique with achezhindustry standard nonylphenol. Percent
hydrolysis was defined as weight NP * 100/weightPN

Table 3.1-2 NP analysis and calculated TNPP hydrolysis

% NP % Hydrolysis
Time(hr) | ppb NP | (relative to TNPP)

0 5.43 0.0543 % NA

1 6.81 <0.1% <0.05%

2 4.72 <0.1% <0.05%
18.5 4.73 <0.1% <0.05%

24 8.57 <0.1% <0.05%

68 10.47 0.1047% 0.0504%
92.5 15.82 0.1582% 0.1039%
241.5 15.36 0.1536% 0.0993%

The level of NP after the first 18.5 hours was assth equivalent or within experimental error.

Thus the hydrolysis of TNPP was less than 0.05%er/A2.5 hours there was a slight increase in
the NP level. Percent hydrolysis was calculate®.20%. This level was maintained at 0.1%
over 241.5 hours.

In conclusion, although it cannot be totally ruledout that there might be environmental
conditions where hydrolysis could occur,_hydrolysioof TNPP_in_the aqguatic_environment
will not be considered as an important phenomenarhis is based on the expected very low
water solubility of the substance that would not eable hydrolysis to occur in large amount.
Furthermore, the high hydrophobicity of TNPP (high log Kow) will contribute to a large
adsorption of the substance on sediment when entag the aquatic compartment thus
reducing its availability for hydrolysis.
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3.1.1.1.3 Aquatic degradation - oxidation

TNPP is used as a secondary antioxidant in polynitessplaced into the polymer to decompose
hydroperoxides, thus partially transforming TNPRiITNPP-phosphate while the polymer is
being processed. In the polymer the following of@areaction occurs:

hv, heat

POLYMER = R* 22> ROO®

ROH ROOH

N

P(OR); P(OR);

O

ArOH  Primary AO

Secondary AO

The following figure shows the chemical structub€INPP and TNPP-phosphate:

PhosphITE P—O@Cﬁlg + ROOH

|

3

PhOSphm 0=P - O@Cngg + ROH

3

Bulk storage and handling hydrolytic stability of TNPP-phosphate

During the processing of the polymers, TNPP is igeid partly and TNPP-phosphate is
produced. TNPP-phosphate is more hydrolyticallplstthan TNPP as illustrated by Figure 3-4:
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Figure 3-4: hydrolytic stability of TNPP-phosphate exposed at 35°C with 85% humidity

In an experiment (Dover, unpublished) with TNPPggtwate, it has been shown that less than
1% of this substance is hydrolyzed after two weekthout TIPA).

3.1.1.1.4 Aquatic degradation - biodegradation

Test #1 the ready biodegradability of TNPP was studiethm closed bottle test (OECD 301D)
(Hydroqual Laboratories Ltd, 2001c). TNPP solutiomsre inoculated with a commercial
bacterial preparation (Polyseed) and incubated at 2°C.

The biological oxygen demand (BOD) of the test tafse was measured at 0, 7, 14, 21 and
28 days and compared to the theoretical oxygen deém@hODNQ) of the nominal
concentration of TNPP. TNPP concentration was 1fd.L" which was theoretically
corresponding to a Chemical Oxygen Demand of 13)2Beside the TNPP solution, there were
3 controls: a test control (inoculated mineral med), a procedure control (degradation of a
reference substance) and a toxicity control (degffad of the reference substance in the
simultaneous presence of TNPP).

All controls passed the acceptability criteria loé test: oxygen depletion in the test control did
not exceed 1.5 mg per litre after 28 days incubatlmodegradation of the sodium acetate
reference substance met the criterion of > 60%efthODNQ within 14 days. TNPP did not
inhibit the degradation of the reference substdncenore than 25% after 14 days. Finally, the
variance amongst duplicate test bottles was less20%.

Less than 4% of TNPP was biodegraded after 28 egysriment. According to this test, TNPP
is not readily biodegradable.

Test #2 the ready biodegradability of TNPP was studiedmother test following the
OECD guideline 301B (CIBA-Geigy, 1994). Test substa has been tested in duplicates at a
concentration of 18.1 mg/L which corresponds to31tmg ThOC/L. The inoculum was
constituted with activated sludge collected frone teewage treatment plant of Reinach
(Switzerland). The pH after collection was 7.0. d@ef application, the inoculum was pre
acclimated to the test medium overnight. The text performed at a temperature of 22 +/- 2°C
with a carbon dioxide free air supply.

To take into account the very low solubility of test substance, its preparation was as follow: a
stock solution was prepared dissolving 1.36 gesf substance in 10 mL dichloromethane. From
this stock solution, for each replicate, 27.2 m@O(RL) were applied onto a filter paper as small
drops. After the filter paper was completely drg femaining of dichloromethane was present),
it was cut to small pieces (10-15) and added tdegbemedium. Thereafter, the medium volume
was completed to 1.5L with 300 mL water and thekifawere immediately connected to the,CO
scrubber. Within a few hours the filter paper wasmbgeneously distributed in the test medium
(so that it could not be seen anymore).

A deviation from the guideline should be noted.ded, only one C®scrubber was used during
the test. However, theoretically, a solution ofS0Nd NaOH is sufficient to trap at least twice
more CQ than the maximum ThCQwhich can be produced in each test bottle (indgdtQ
possibly evolved from the bacteria, e.g. endogenespiration). Moreover, experimentally it
was confirmed that no measurable £f@rry over has ever occurred with the scrubbezd.us
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A test has also been conducted with sodium benzsateference substance, at a concentration
corresponding to 15 mg DOC/L. After 7 days and 3a@sq the biodegradation of the reference
substance reaches respectively 71 and 86%.

Only 1% of TNPP was biodegraded after 29 days éxet. According to this test, TNPP is
not readily biodegradable.

TNPP will be considered as non-readily biodegradaklin this risk assessment.

3.1.1.15 Degradation in soil

No result could be found on degradation proceskE@&slBP in soils.

3.1.1.1.6 Summary of environmental degradation

TNPP released to the atmosphere is expected t@aadiedpy reaction with hydroxyl radicals. A
rate constant for degradation in air of 3.28wdth a corresponding half-life of 5.07 hours were
estimated.

TNPP is not biodegradable in aquatic environmemnis #he corresponding rate constant for
biodegradation is 0twith an infinite corresponding half-life.

As far as hydrolysis of TNPP in the aquatic envin@nt is concerned, different sources indicate
a potential of TNPP to hydrolysis. However TNPP roygsis will not be considered as an
important degradation phenomenon in the risk ass&ss This is based on the expected very
low water solubility of the substance that would anable hydrolysis to occur in large amount.
Furthermore, the high hydrophobicity of TNPP (higiy Kow) will contribute to a large
adsorption of the substance on sediment when agtéhe aquatic compartment. However it
should be taken into account that during the pingsof polymers using TNPP as antioxidant,
TNPP will undergo hydrolysis resulting in the redeaof nonylphenol in the environment. This
hydrolysis during processing is due to the condgiof temperature in the process reactor.

The hydrolysis of TNPP leading to the formationN#? during processing will be considered in
the risk assessment.

3.1.1.2 Distribution

3.1.1.2.1 Adsorption

The patrtition coefficients for TNPP have been clal@d using EUSES ({E.C., 2008 #33}) based
on log Kow of 14. They are presented as an examplable 3.1-3.

Table 3.1-3: Calculated partition coefficients for TNPP

Log Kow 14
Koc 2.76x10" Partition coefficient organic carbon-water (L.kg™")
Kpsusp 2.76 x1010 Partition coefficient solid-water in suspended matter (L.kg")
Kpsed 1.38 x1010 Partition coefficient solid-water in sediment (L.kg™")
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Kpsoi 5.51 x10%9 Partition coefficient solid-water in soil (L.kg™')

Ksoil-water 8.27 x1009 Soil-water partition coefficient (m3.m-3)

Ksusp-water 6.89 x1009 Suspended matter-water partition coefficient (m3.m-3)

Ksed-water 6.89 x1009 Sediment-water partition coefficient (m3.m-3)
3.1.1.2.2 Precipitation

Based upon the reaction with hydroxyl radicals,a#f-life of 5.07 hours was calculated (see
section 3.1.1.1.1). With such a short half-life, AlNis unlikely to be transported a long distance
from its point of emission and therefore neitheteetthe atmosphere in large amounts. Besides,
TNPP being insoluble in water, concentrations inwater could be assumed to be negligible.

3.1.1.2.3 Volatilisation

A Henry's law constant between 799 and 1.33.P@.ni.mol* was calculated from TGD (see
section 1.3.13) taking into account the range tdieschosen for water solubility. Indeed, in the
risk assessment, the sensitivity analysis performveétd water solubility (see Annex 1) will
influence the value of the Henry’s Law constant.

The resulting air-water partition coefficient (Kauater) would then range between 0.337 and
5.62x10° m®.m* by EUSES ({E.C., 2008 #33}). These values showdrierpreted with care,
as it should also be taken into consideration Wit the increase of hydrophobicity (lower
solubility), higher adsorption of the substanceooganic matter will occur. In that conditions,
the property that will effectively limit the voléty of the substance will be the strong adsorption
onto sediment and soil rather than the Henry’sdanstant.

Thus, volatilisation of TNPP from water is not expeted to be a major phenomenon.

3.1.1.24 Distribution in waste water treatment plats

The distribution of TNPP in sewage treatment pldmse been calculated using the model
SIMPLETREAT integrated to EUSES ({E.C., 2008 #33jased on a log Kow of 14 and
Henry’s law constant. They are presented as an geam Table 3.1-4.

Table 3.1-4: Estimation of removal of TNPP in STPs according to EUSES

Log Kow 14
H =799 Pa.m-.mol!

(calculated using a
solubility of 0.05 mg/L)

% to air 1.7x10%
% to water 8

% to sludge 92

% degraded 0

% removal 92
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TNPP being insoluble, not volatile and considered nat biodegradable, releases through
production or processing will mainly go to sludge.

RAPPORTEUR FRANCE 31



EU RiSK ASSESSMENT- TRIS(NONYLPHENYL)PHOSPHITE DRAFT REPORT, OCTOBER 2008

3.1.1.25 Accumulation and metabolism

Measured data on bioaccumulation of TNPP are nailable. A calculated BCF has been
obtained using EpiWin: 3.162 L/kg.

Bioaccumulation potential of TNPP could also beleated through EUSES calculation.

Based on the high Kow expected for TNPP, there iatkcations that TNPP may be
bioaccumulated through trophic chains. Using EUSEBulation a bioconcentration factor of
479 L/kg could be calculated for fish taking intcaunt a log Kow >10 (the worst case for BCF
obtained when using the parabolic equation givimg BCF for fish based on the,K [E.C.,
2003 #28]).

Besides, bioaccumulation of nonylphenol due to TNEIRases into the aquatic compartment
will also have to be considered (BCF for NP: 1,288y for fish - E.C., 2002).

For earthworms, a partition coefficient earthworargwater could be calculated using EUSES
model ({E.C., 2008 #33}): Korm-porewater= 1.2x16 L/kg taking into account a log Kow of 8
(worst case of the QSAR application range). Conngrrthe calculation of the BCF for
earthworm, it should be noticed that contrary toARS available for fish, there is only one
formula for the derivation of BCF for earthworm bdson the log Kow. This leads to the
determination of high BCFs for high Kow values (w# validity domain between 1 and 8)
whereas for fish a maximum is calculated for tieB&€F at a log Kow of 6.85.

The bioaccumulation factors calculated for TNPReldasn log Kow of 8 and >10 as a worst case
indicate a high bioaccumulation potential. Neveehsg, the bioaccumulation potential of TNPP
based on these calculations should be considetédovécaution for the following reasons:

- molar weight is near 700 g/mol (689 g/mol) andtaie classes of substances with
molecular mass greater than this threshold arereedily taken up by fish and are
unlikely to bioaccumulate significantly.

- Information on the molecular size of TNPP is ads@ilable (personal communication,
Kazumi Kawahara, CERI, 300ctober 2005). Based on this study, it seems thking
into account the calculated molecular size of TN&, bioaccumulation potential is
negligible. The calculation of the mean diameter $x different three dimension
structures of TNPP has led to a lowest value d® ABgstrom. This conclusion has been
reached based on a cut-off value for the abilityaafhemical to pass through fish gill
membrane has been established at 9.5 angstrom rfiyzEnet al., 1985). However, it
should also be considered that the current cutaltie proposed by the PBT subgroup is
a mean diameter higher than 17 angstroms.

- A worst case value has been taken into accounth# calculation of BCFs for TNPP.
However, there are some indications that the KowMNPP could be much higher than
this value (HPLC method estimated log Kow of 14).

- The molecular dimensions { andDef) of two representative isomers of commercial
TNPP were estimated with a demonstration versiodaecular Operating Environment
software (version 2006.08) (Schocken, 2007). THePH isomers, comprised of
nonylphenol ligands that are *“slightly or highlyabhched” were each sorted into their
lowest potential energy state conformations in agaesolution and the lowest-energy
conformations averaged to obtain the requisite oubée dimensions. The approach
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taken was to use two different programs of MOE, elgmconformational import and
dynamics simulation. Results showed that,[average, currently considered the most
important molecular dimension and defined as theraye diameter of the smallest
spheres circumscribing the low-energy conformatifmnsa given TNPP isomer, ranged
from 23.7 A for the slightly branched TNPP isomer22.8 A for the highly branched
TNPP isomer using the conformational import apphnoacd from 24.3 A to 21.2 A for
the slightly branched and highly branched TNPP mouosing the dynamics simulation
method, respectively. These values all exceed thd-A cutoff currently used to
preclude absorption of organic chemicals via fisls.gCoupled with TNPP’s high
experimentally determined log Kow (14) and its higholecular weight (689
grams/mole), it is unlikely that this chemical woute bioaccumulative in the aquatic
environment.

- Mammalian toxicity of TNPP is described in senti of this report. In animals, TNPP
has a very low acute toxicity by the oral routetrma LD50 value of about 19.5 +/- 3.3
g/kg bw for the rat. Two-year studies provide afipgaf limited repeated dose toxicity
for TNPP. In these 2-year studies, 3300 ppm of TNP#e diet (corresponding to 167
mg/kg/d in rats), was derived as a NOAEL, both rfar and dog. A possible effect on
reproduction at the dose of 500 mg/kg/d was redairterats, based on those results a
NOAEL for reproduction of 167 mg/kg bw/day can lezided.

The low mammalian toxicity of TNPP could be linkéml a limited absorption potential.
However in the absence of specific toxicocinetiodgt only quantitative information were
derived from the physico-chemical properties of Hubstance (see section 4.1.2.1). The
screening B/vB criterion is fulfilled based on thi@accumulation potential determined with
log Kow worst case values for QSAR models. Howewdtje considering the measured log
Kow of 14 and additional information on the molerulveight and the size of the molecule,
there might be indications that the above caloneti overestimate the bioaccumulation
potential of the substance.

3.1.2 Environmental releases

3.1.2.1 General information

Releases of TNPP and/or NP (nonylphenol) to theiremwment occur during production,
transport, storage, formulation and processing lastg and rubber products. In addition,
releases may also take place through the use® @mitt-products. Finally, waste disposal of the
end-products may also release TNPP or NP intoriieament.

The different industry categories (IC), use categofUC) and main categories (MC) used in the
EUSES calculations are described in Table 3.1-5.

Table 3.1-5: Industrial Categories (IC), Use Categories (UC) and Main categories (MC) used in EUSES calculations

Life cycle stages IC uc MC
Production 11 49 ]
PVC films (2,800 t) Formulation 11 49 1]
Processing 11 49 I
LLDPE films (1,200 t) Formulation 11 49 1]
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Life cycle stages IC uc MC
Processing 11 49 I
HDPE films (800 t) Formulation 11 49 1]
Processing 11 49 I
Rubber (2,960 t) Formulation 11 49 1]
Processing 11 49 I
Others (240 t) Formulation 15 55 1]
Processing 15 55 I

About 25 to 35 facilities are processing TNPP in&EOheir consumption ranges from a few

tonnes to around 700 tonnes/year. The highest vaoees from an identified site where near

10% of the total TNPP used in Eljs processed. As the type of use taking placeistsite is

not known, this worst case will be taken into actdior each category of use identified. In the

exposure assessment, it will also be consideredkebault that only one site processes TNPP in a
region with an annual tonnage of 700 t.

Table 2.2-1 shows the order of magnitude of thessaf European sites where TNPP is used.
These data come from a survey where 21 sites Wendified using a total of 4,269 t. of TNPP.

Table 3.1-6: order of magnitude of TNPP volumes processed in identified sites

Use Number of sites identified in the specified volume range
<45t. (“small” site) 45-227 t. (“medium” >227 t. (“large” site)
site)
Polyolefins linear low density 1 1
polyethylene (LLDPE)
High density polyethylene (HDPE) 3
Rubber 2 6 1
Polyvinylchloride (PVC) film 1 3
Other 1 1 1

The regional tonnage will be defined in the follagiway:

- Where a “large” site has been identified for petyf use, the regional volume will be
set at 700 t. (the highest site identified), exdepthe other uses to which only 240 t.
have been attributed. It will be considered thatehs only one site in a region.

- When only medium sites have been identified,.dogTNPP used for HDPE, only
one site will be considered in a region with a voéuof 227 t.

Consequently, for tonnage input in the B tablegiomal tonnage of TNPP was set to 700 t for
the uses for PVC, LLDPE and rubber (maximum regbrt®ensumption range for TNPP
processing facilities). For the uses in HDPE antleotuses, the regional tonnage was
respectively set to 227 t and 240 t.

A default fraction of TNPP in formulation is sugtgsin TGD (E.C., 2003) Emission Scenario
Document for rubber Industry: up to 1.5 % (wt) fwocessing aids used as stabilisers. However,
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TNPP manufacturers have submitted better approiomabf this value, for different formulated
products (Personal communication from TNPP consartil™ April 2004):

= PVC film 0.8-1.5%
» Polyolefins 0.1-0.2 %
* Rubber 0.4-1.0%

As a worst case, the upper limit of these interwailé be used for the exposure assessment.
Then, in the absence of more specific informatioagtions of the main source and number of
days are derived from Tables B using the tonnageiels for each use.

Releases of TNPP have to be estimated during t@uption of the substance and during its
uses. TNPP has several applications in PolymersingyIndustrial Category 11) where it is
mainly used as a stabiliser (Use Category 49). Bwtinulation and processing steps have to be
considered in the risk assessment.

Releases due to the use of TNPP containing prothawts also to be considered.

Local releases due to formulation and processinpN#®P are calculated using default scenarios
presented in the TGD (E.C., 2003) and other avi@l&mission Scenario Documents. Details of
calculation parameters are given in Table 3.1-8.

3.1.2.2 Use of the OECD ESD for plastic additivesith TNPP

TNPP is used as an antioxidant and volatility dicadants is the same as the substances used
in plasticizers. Considering its vapour pressueP® should be classified in the high volatility
group (Cf. Table 8.1 in OECD, 2004). However, ThHEPP consortium commissioned new
vapour pressures measurement for TNPP and DIDPhwidithe reference substance for the low
volatility group in the Emission Scenario. Thus #tedy provided results which can be directly
used so as to compare the volatility of TNPP todhe of DIDP. It appears that the vapour
pressures measured for TNPP in this study are |thear those for DIDP. Consequently, TNPP
will be considered a low volatility compound foretlselection of figures from the Emission
Scenario. Emission factors are detailed hereafienst case emission factors available in the
ESD for plastic additives have been used (OECD4200

- Raw material’s handling (formulation)

To estimate TNPP releases, it may be considerddatiienxidants are analogous to plasticizers
with respect to handling, and that the ESD for fidaadditive can apply. However, the initial
state of TNPP is liquid and the scenario only obes losses from the handling of solid
materials. Thus, default emission factors of thenacio for antioxidants cannot be applied in its
case. Plasticizers are almost in a liquid form.yraee usually transported and handled in bulk
through enclosed storage systems. So minimal pspilage can be assumed.

Consequently, Gndiingwater = 1x10*% It is considered that loss by volatilisation slioie
minimal.

- Compounding (formulation)

Two cases should be taken into account dependindgn@method used for the compounding.
Here again, the factors for plasticizers are used.
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Release factors used for dry blending and Banbuending are used as a worst case:
Fcompounding,water Feompounding,ai= 1x10° and (emission factors for the low volatility grqup

For the formulation stage, emission during handlarg taken into account, the following
emission factors will be usedsf= Fyaer= 1.1x10".

- Conversion (processing)

For the low volatility group, losses during convernsare estimated using the following emission
factors. As a worst case, the processing performeaben processes (solid articles) will be
app“ed Fonversionwate= Feonversion,air= 5X105-

- Service life

The following emission factors have been chosenttier service life of products containing
TNPP:

Indoor service, leaching to liquid wastea e iifewae= 5x10* over lifetime
Indoor service, volatility to atmosphereefice iite air= 5x10* over lifetime

Outdoor service, leaching to environmentene ifewater= 1.6X10° X Tservice
(TsenvicelS the service life of product in years)

Outdoor service, volatility to atmospherge e iite.ar= 5x10% over lifetime

This results in fractions of emission to water dd1® (taking into account, as a worst case, a
lifetime of 10 years for TNPP containing produaisd 5x10' to air (the worst case of outdoor
service is taken into account).

The releases occurring during this stage of tleedifcle of TNPP will be taken into account at
the regional scale.

- Disposal

In landfill, leaching losses to water will dependmany factors, relating to the type of landfill as

well as to the properties of TNPP and the naturthefpolymer in which it has been used. The
maximum potential loss could be calculated fromah®unt of additive remaining in the plastic

at disposal, but it is very unlikely that this ambwould be released. The volatilisation loss
from landfill is also likely to be limited. Conseeptly, in this assessment, releases during
disposal are assumed to be negligible.

3.1.2.3 Use of the OECD ESD for additives used imbber industry with TNPP

For this scenario, the production of two main piidypes identified in this assessment will be
considered: tyres and soles.

- Formulation and processing

The emission rate into waste water for formulateomd processing is calculated using the
following equation:

Equation 3-1: calculation of daily releases into wastewater during formulation and processing of TNPP used in rubber
industry
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Q:: ddirive
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For TNPP, the amounts of the product types prodyegdday (Qo.q are taken by default as
26,400 kg/d for tyres and 550 kg/d for soles. The pf additive introduced into the rubber is
0.25 phr (parts per hundred rubber parts) for tygegault value) and 3 phr in soles (default for
other rubber products). The fraction of TNPP renmginn the rubber product {aining iS set at
0.943 (the default value, 0.99, minus the fractbMNP formed during processing) for tyres and
0.933 for soles (the default value, 0.98, minus fthetion of NP formed during processing).
Finally, Fecipeis set at 2 when Luiive IS given in phr.

For the releases in air and soil, the calculatemesmade as follow:

Equation 3-2: calculation of daily releases to air and soil during formulation and processing of TNPP used in rubber
industry

E!O(’ﬁlrm-, = Qprm' . # ’ "'r:*.'."r

racipe

or I:soil
With Fair and R set at 5x10 and 1x1d respectively.

- Service life: for this stage of the life cyclenlp the emission resulting from the
abrasion of tyres will be considered. The emisstaitulated using the equation
proposed in the Emission Scenario Document for Rubidustry will be allocated to
the region.

Equation 3-3: calculation of the annual releases to water at the regional level due to the abrasion of tyres containing
TNPP

MW,

additive

Eregional e =0 -F -
E=] breakdovwn _ producr oanw _ prod abraczion ST
MW,

P
2 i
areakaown _ product

With Qann_proathe amount of additive used per year in the regimndefault, the tenth of the
amount of TNPP used in Eblin rubber products will be used, 296 t/a)ykionthe emission
factor for abrasion from tyres (0.12). The rationeblecular weights will be set at 1 since here
the additive is considered (TNPP).

- Disposal: this stage is not taken into accourd ttua lack of data to estimate the
emission rates and leachate processes.

3.1.24 Calculation of NP releases due to the praseng of TNPP

During the use of TNPP, nonylphenol is presentragrgurity and could, to some extent and
under the conditions of temperature and humiditguaing in the process, be formed due to the
hydrolysis of TNPP. It should be noted that NP fation during the processing of TNPP is
limited as much as possible, using very pure TNP&hploying stabilisers in TNPP formulation
for example, because it has a negative impact erptbduction of plastics. TNPP is used as a
stabiliser in the processing of various plastic amober products. The primary mechanism of
polymer stabilisation of phosphites is oxidatioat hydrolysis. It is extremely critical during the
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process to minimise the generation of NP from TNRBP,this will destroy the stabiliser
properties.

Information that can be used to quantify the amafniP formed during the manufacture of
plastics can be estimated from a study by Hetval., 2001. This assessment was performed
using two grades of TNPP differing with respectte level of residual NP. These grades have
been chosen to be representative for the TNPPadaibn the market. The concentrations of
residual NP were ~1.5% (sample 1) and <0.1% (sa@)pldsing these samples of TNPP grades
resulting in the measurement of the following cartcaions in plastics:

Plastic sample p-nonylphenol TNPP TNPP phosphate
% of total % of total % of total

PpM TNPPa | PP TNPPow | PP™ TNPPa

LLDPE Resin 1 58 4.7 819 66.2 360 291

LLDPE Film 1 10 0.9 631 54.1 526 451

LLDPE Resin 2 14 1.2 847 69.9 350 28.9
LLDPE Film 2 5 04 891 704 370 29.2

PVC film 1 160 2.4 3170 474 3360 50.2

PVC film 2 120 1.7 3390 47.3 3650 60.0

It has to be noticed that this source of informai® considered relevant to estimate the fraction
of NP in plastics. Indeed, the initial residual M&hcentrations in TNPP samples were known
and these TNPP grades have been taken as repteseftathe TNPP on the market.

Taking the maximum value for NP concentration, ili Wwe assumed that during the process,
4.7% of TNPP is hydrolysed leading to a similar amoohNP (in mass). Indeed, considering
the hydrolysis pathway (three molecules of NP faitrf@ each molecule of TNPP hydrolysed)
and the molecular weights of the substances, itbeaassumed that 1 mg of TNPP would yield
to 0.96 mg of NP.

The following properties have been taken for tis& assessment of NP due to the use of TNPP.
They have been taken from the EU RAR for nonylphéadC., 2002).

Table 3.1-7: main characteristics of nonylphenol used for the risk assessment

Molecular weight 220,34 g/mol Fstp-air 0.0669
Melting point -8°C Fstp.water 0.35
Boiling point 290°C (degradation) Fstp-siudge 0.344
Relative density 0.95 Kpsusp 5.36.102
Vapour pressure 0.3Pa Kpsed 2.68.102
Log Kow 4.48 Kpsoi 1.07.102
Water solubility 6 mg/L Koc 5.36.108
Henry’s Law constant 11.02 Pa.m3.mol! BCF 1,280
Half-life for biodegradation | 300 days

in soil

5 This fraction of TNPP converted into NP during fitecess is based on limited information on thetioa of NP
in product samples taken during processing. Fuittffermation is required concerning this issue.
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3.1.25

General parameters used for the calculatioof local releases

Table 3.1-8: Parameters used for the calculation of local releases due to formulation and processing of TNPP

Life cycle | Tonnage Stage Emission factors Local characteristics
stages
Uses Fraction | Tonnage Regional | Fraction of A-Table or | Frel d [Frel dto | Frel dto |B-Tables Number of Fraction of
for tonnage of | TNPP in scenario | to air waste water | industrial soils days of main
application | substance |formulation emission source
PVC 0.35 2,800 700 0.015 Formulation | PAESD2 | 0.00011 0.00011 0 B23 300 1
films Processing | PAESD2 | 0.00005 0.00005 0 B39 300 1
Service life' | PAESD2 | 0.0005 0.016* 0 B4.1 365 0.002
LLDPE (0.15 1,200 700 0.002 Formulation | PAESD2 | 0.00011 0.00011 0 B23 300 1
films Processing |PAESD? |0.00005  |0.00005 |0 B39 300 1
Service life' | PAESD2 | 0.0005 0.016* 0 B4.1 365 0.002
HDPE 0.1 800 227 0.002 Formulation | PAESD2 | 0.00011 0.00011 0 B23 300 1
films Processing |PAESDZ |0.00005  |0.00005 |0 B39 300 1
Service life' | PAESD2 [ 0.0005 0.016* 0 B4.1 365 0.002
Rubber |0.37 2,960 700 0.01 Formulation [ RI ESD3 Specific calculations for this scenario are explained in section 3.1.2.3
Processing | RI ESD3
Service life! | RI ESD?
Others 0.03 240 240 0.015 Formulation | PA ESD? 0.00011 0.00011 0 B23 300 1
Processing | PAESD? | 0.00005 0.00005 0 B3.14 300 1

' Emission considered at the regional level

2 OECD Emission Scenario Document on plastic additives

3 OECD Emission Scenario Document on additives in rubber industry

* Releases to surface water
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3.1.2.6 Regional releases

Based on the exposure scenarios introduced prdyjdhe following regional releases can be
estimated:

Table 3.1-9: regional releases of TNPP

TNPP regional releases (kg/d)
Air 8.32
Waste water 48.3
Surface water 181
Industrial soil 0.688
3.1.2.7 Regional concentrations

The following regional concentrations for TNPP hdesn calculated using EUSES and taking
into account the different releases identifiedhi@ previous section of the exposure assessment.

The regional concentrations of NP are also reportddble 3.1-11.

Table 3.1-10: regional concentrations for TNPP

TNPP regional PEC
Log Kow 14; sol. 50 pg/L

Surface water - dissolved (ug/L) 2.04 x 107
Sea water - dissolved (ug/L) 1.98 x 108
Freshwater sediment (pg/kg ww) 244 x 108
Seawater sediment (pg/kg ww) 237

Agricultural soil (mg/kg ww) 49

Natural soil (mg/kg ww) 2.05x 102
Air (mg/m?3) 449x10°8

Table 3.1-11: regional concentrations for NP

NP regional PEC (E.C., 2002) / estimation
after implementation of the Risk Reduction
Strategy

Surface water (pg/L) 0.60/0.18

Freshwater sediment (ug/kg ww) 103/30.9

Agricultural soil (mg/kg ww) 0.265/0.08

Natural soil (mg/kg ww) 1.44x105/ 4.32x10+6

Air (mg/m?) 3.14x10/9.42x107
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Since the completion of the risk assessment repsktyeduction measures have been applied to
reduce the amounts of NP released in the envirohn@amsequently, this should have had an
impact on the regional concentrations calculatétially. UK Competent Authorities estimated
that the measures proposed to reduce the riskdonylphenol would result in a reduction of
emissions by 70%. The concentrations indicatedoid b Table 3.1-11 takes into account this
reduction of the regional concentrations calculdatedhe nonylphenol risk assessment report
(E.C., 2002). These estimates have been used éorcdltulation of PEfgs for NP in this
assessment.

3.1.2.8 Releases during TNPP production

Three facilities are currently producing TNPP inigEW fourth facility ceased TNPP production
in 2001. In general, companies do not routinely neonTNPP or NP and hence meaningful
monitoring data from most facilities are likely n@tailable. To estimate the daily releases of
TNPP, TGD Tables Al1.1. and B1.4. were used (E.@32

Site specific information was used to complete ¢Rposure assessment of the three facilities
manufacturing TNPP in Eid To ensure the confidentiality of the data, dethitalculations for
real production sites are not included at thisest&EC calculated using site specific information
will appear at point 3.1.3.1.1.

One production facility conducted periodic monitgrifor nonylphenol of the waste stream
leaving their waste treatment facility prior to embg the municipal treatment plant. In 2002, the
NP concentrations were non-detectable, with a geitgiof 1 mg/nT. In 2003, the results were
also non-detectable with a sensitivity of 0.1 mg/fBonsequently, at the production step,
releases of NP from the production of TNPP will bettaken into account.

3.1.2.9 Releases during the use in PVC films or LLEE films
Remark: both scenarios are compiled since therdraren by the same parameters.

Table 3.1-12: Local TNPP and NP (in brackets) emissions due to use in PVC films or LLDPE films

Emission to waste water Emission to Air

kg/d kg/d
Formulation 0.257 (0.0121) 0.257 (0.0121)
Processing 0.117 (5.48x103) 0.117 (5.48x10739)

Disposal / Recovery

Not considered

3.1.2.10

Releases during the use in rubber

Table 3.1-13: Local TNPP and NP (in brackets) emissions due to use in rubber

Emission to waste water

Emission to Air

kg/d

kg/d

Formulation and processing

- tyres

- soles

- 0.017(0.016)
- - 4x10%(7.76x109)

- 1.881(7.75x104)
- - 0553(3.88x10%)
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Disposal / Recovery Not considered
3.1.2.11 Releases during the use in HDPE films
Table 3.1-14: Local TNPP and NP (in brackets) emissions due to use in HDPE films
Emission to waste water Emission to Air
kg/d kgld
Formulation 0.083 (3.91x1079) 0.083 (3.91x10%9)
Processing 0.038 (1.78x109) 0.038 (1.78x1079)
Disposal / Recovery | Not considered

3.1.2.12 Releases during the use in other applicaiis
Table 3.1-15: Local TNPP and NP (in brackets) emissions due to use in other applications
Emission to waste water Emission to Air
kg/d kg/d
Formulation 0.09 (4.14x109) 0.09 (4.14x109)
Processing 0.04 (1.88x10%9) 0.04 (1.88x10%3)
3.1.3 Aquatic compartment (incl. sediment)
3.1.3.1 Predicted environmental concentrations in ater

The Predicted Environmental Concentrations (PEGs)ldcal water are calculated using the
environmental releases detailed in section 3.li@guthe equations set out in the TGD. By
default and in the absence of specific informattbe, following values are used: EFFLUEN®

= 2000 ni/d (flow of the STP), DILUTION = 10 (dilution factp

In calculating the local PEC, the regional PECddeal to the local concentrations.

3.13.11 PEGocalwatery@t TNPP production sites

Final results of the PECs calculations for the eéhieuropean TNPP production sites are
presented in Table 3.1-16. The calculations hawen qgerformed using specific information

available (e.g. flows of the STPs and receivingengt Although these specific data are kept
confidential, the type of data available for eaith is indicated in Table 3.1-16.

Site C is presented in the report for informationas the production of TNPP was stopped in
2007 (M. Schocken personal communicatidhpfiFebruary 2008).
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Table 3.1-16: PEClocal for the three European TNPP production sites

Site-specific information available PECstp for TNPP | PECioca for TNPP
(HglL) (HglL)
Log Kow 14; sol. 50 pg/L
Site A Production volume (2001) 84.1 4.08 x 107

Waste water treatment plant flow

Flow of receiving waters

Releases of TNPP

Processing takes place on-site (included)

Site B Production volume (2001) 136 1.33x10°

Waste water treatment plant flow
Flow of receiving waters

Site C* Production volume (2001) 857 2.07 x 10+

* Only for information, TNPP has not been produced at this site for at least a year (M. Schocken personal
communication, 4th of February 2008).

3.1.3.1.2 PEGocaiwatery at sites using TNPP

Site specific information for releases during tise of TNPP for LLDPE films production

In 2003, water samples were collected at one TNRRegsing facility. These samples were
analysed for nonylphenol concentrations by Highfd?arance Liquid Chromatography. The
highest concentration of 82.7 pg/L was measureddrprocess wastewater.

At the same site, nonylphenol concentrations upQ® pg/L were measured in sewer. At this
site, the stream further undergoes primary treatrpgar to discharge but it is not subjected to
secondary treatment. Therefore, as a worst cageat®in (no further removal), nonylphenol
concentration in effluent of 10.3 pg/L could be sidered at this site as a concentration resulting
from TNPP processing.

This monitoring result shows that nonylphenol reé=adue to TNPP uses in polymer industry
can not be neglected. However, as on one handnithg@r@ducts processed at this site are not
known and on the other hand the TNPP volumes useda specified, these values could not be
used as a general scenario for estimating nonytphieleases due to TNPP processing.

Therefore, default releases estimations will haved used in the risk assessment for each use
pattern.

Default releases estimation

It is assumed that formulation and processing staga take place at the same site. Therefore, in
calculating local concentrations, releases duetb btages are added.
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Table 3.1-17: PEClocal for water for sites using TNPP

Uses PECiocal (Mg/L) PECste (MglL)
TNPP TNPP
Log Kow 14; |NP Log Kow 14; |NP
sol. 50 pg/L sol. 50 pg/L
PVC films
3.82x 106 0.504 15 3.26
LLDPE films
Rubber
- tyres 3.68 x 107 0.466 0.68 2.88
- soles 243 x107 0.323 0.16 1.44
HDPE films 1.37x 106 0.285 4.84 1.06
Other uses 1.44 x 10 0.291 512 1.12

3.1.3.2 Calculation of Predicted Environmental Conentration for Sewage

Treatment Plants (PEGy)

For the risk characterisation of a substance upienororganisms in the STP, it can be assumed
that homogeneous mixing in the aeration tank ocoubsch implies that the dissolved
concentration of a substance is equal to the effleencentration. In addition, no intermittent
release is assumed for production or uses of TNHferefore, PEGp are equal to the
concentration of TNPP in STP effluents (ClegplSee above section 3.1.3.1 for the results.

3.1.3.3 Calculation of PEGediment

The concentration in bulk sediment can be derivaemimfthe corresponding water body
concentration, assuming a thermodynamic equilibrisee equation 50 in TGD).

In calculating the local PEC, the regional PECdded to the local concentrations.

Results of PEClocaljimentare given in Table 3.1-18.
Table 3.1-18: PEClocal for sediment for sites using TNPP

(formulation and processing)

Uses PECsed for TNPP (mg/kg ww) | PECsed for NP (mg/kg ww)
Log Kow 14; sol. 50 pg/L
Production site A 244
Production site B 79.9
Production site C* 1.24 x 108
PVC films, LLDPE films
(formulation and processing) 229 0059
Rubber
tyres 2.21 0.055
soles 1.45 0.038
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Uses PECsed for TNPP (mg/kg ww) | PECsed for NP (mg/kg ww)
Log Kow 14; sol. 50 pg/L

HDPE films
8.24 0.033

(formulation and processing)

Other uses
8.64 0.034

(formulation and processing)

* Only for information, TNPP has not been produced at this site for at least a year (M. Schocken personal
communication, 4th of February 2008).

3.1.4 Marine compartment

This section will be added when the exposure partHfe aquatic compartment (freshwater and
freshwater sediment) will be refined.

3.1.5 Terrestrial compartment

3.15.1 Calculated PEC for soil

PECs can be calculated for natural soil, agricaltapil and grassland using equations 51 to 67
in the TGD. These predicted environmental concéntra in soils take into account possible

direct release of TNPP to soils, application of agevsludge in agriculture and dry and wet
deposition from the atmosphere.

Direct releases of TNPP to soils are expected todggigible (see Table 3.1-8). In a same way,
soil concentrations due to air deposition couldelxpected to be negligible because of low
amount of TNPP released to air and a rapid degmadaf TNPP in the atmosphere (see section
3.1.1.1.1).

The main contribution to TNPP concentration in sag then expected to come from the
application of sewage sludge (Cf. the high log Kow)

In calculating the local PEC, the regional PEC fwmatural soil is added to the local
concentrations.

3.1.5.1.1 PECIlocalsisat TNPP production sites

Final results of the PECs calculations for the e¢hieuropean TNPP production sites are
presented in Table 3.1-19.

Table 3.1-19: PEClocal for the three European TNPP production sites

PEClocalagr.soil mg.kg'1
wet wt. (averaged over
30 days)

Log Kow 14; sol. 50
Mg/l

PEClocalagr.soil mg.kg'1
wet wt. (averaged over
180 days)

Log Kow 14; sol. 50
Mg/l

PEClocalgrassiand mg.kg'1
wet wt. (averaged over
180 days)

Log Kow 14; sol. 50
Mgl

Site A

36

36

14.4
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PEClocalagr.soil mg.kg!
wet wt. (averaged over
30 days)

Log Kow 14; sol. 50
Mg/l

PEClocalagr.soil mg.kg!
wet wt. (averaged over
180 days)

Log Kow 14; sol. 50
Mg/l

PEClocalgrassiand mg.kg!
wet wt. (averaged over
180 days)

Log Kow 14; sol. 50
Mg/l

Site B

58

58

23.2

Site C*

2.05 x102

2.05x102

2.05x102

* Only for information, TNPP has not been produced at this site for at least a year (M. Schocken personal
communication, 4th of February 2008).

3.1.5.1.2 PECIlocalis at sites using TNPP

It is assumed that formulation and processing stagetake place at the same site. Therefore, in
calculating local concentrations, releases duetb btages are added.

Table 3.1-20: PEClocal,soil for European TNPP processing sites

Uses PEClocalagrsoil mg.kg' wet | PEClocalagrsoil mg.kg-! wet PEClocalgrassiand mg.kg-' wet
wt. (averaged over 30 days) | wt. (averaged over 180 days) | wt. (averaged over 180 days)
PVC films
< 6.42 6.42 258
2 LLDPE films
]
_: Rubber
e 3
s & - tyres 0.317 0.317 0.148
[ ol -~
2 - soles 0.09 0.09 0.051
~
2 HDPE films 2.1 21 8.49
-
Other uses 2.21 2.21 0.897
PVC films
0.018 0.015 0.005
LLDPE films
Rubber
s - tyres 0.016 0.013 0.005
- soles 0.008 0.006 0.002
HDPE films 0.006 0.005 0.002
Other uses 0.006 0.005 0.002
3.1.6 Atmospheric compartment

In the calculation of PEClocal for air, emissionrfr a point source as well as emission from a
STP are taken into account.

For the generic TNPP production site, the conceatracalculated at 100 m distance from the
STP represents the major input for the PEClocatutafion whereas for all uses, TNPP

concentration in air is mainly due to direct enossiAnnual average predicted concentrations in
air are calculated below.

In calculating the local PEC, the regional PECdded to the local concentrations.
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3.1.6.1.1 PECIlocal; at TNPP production sites

Final results of the PECs calculations for the ¢hieuropean TNPP production sites are
presented in Table 3.1-Efreur ! Source du renvoi introuvable..

Table 3.1-21: PEClocal,air for the three European TNPP production sites

PEClocalair,ann. (pgm3)
Log Kow 14; sol. 50 pg/L

Site A 0.225
Site B 454 x10%
Site C* 4.59 x 10°

* Only for information, TNPP has not been produced at this site for at least a year (M. Schocken personal
communication, 4th of February 2008).

3.1.6.1.2 PECIloca)l; at sites using TNPP

It is assumed that formulation and processing stagetake place at the same site. Therefore, in
calculating local concentrations, releases duetb btages are added.

Table 3.1-22: PEClocal for air for sites using TNPP

Uses PEC.i for TNPP PECa.ir for NP (ug.m?)
(Mg.m?)
Log Kow 14; sol. 50 pg/L

PVC films

LLDPE films - ‘S

Rubber

- tyres 0.430 0.001

- soles 0.126 0.001

HDPE films 0.028 0.002

Other uses 0.030 0.002

3.1.7 Non compartment specific effects relevant fahe food chain (Secondary

poisoning)

EUSES has been used to calculate the concentratfom®PP in fish and earthworms. As a
worst case values of 0.05 mg/L and 14 have beed tmewater solubility and log Kow,

respectively. Considering the chosen value for kagv, a BMF of one is applied to the
calculation of the PECs for TNPP and a BMF of flalen for NP concentrations.

Table 3.1-23: Predicted Concentrations for secondary poisoning

Life Cycle Stage

Concentration of
TNPP in fish from
surface water for
predators (mg.kg)

Concentration of
TNPP in earthworms
from agricultural soils
(mg.kg! wet weight)

Concentration of NP
in fish from surface
water for predators

(mg.kg™')

Concentration of NP
in earthworms from
agricultural soils

(mg.kg! wet weight)

TNPP use in PVC films and
LLDPE films

5.86 x 107

0.475

0.401

0.0301
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Life Cycle Stage

Concentration of
TNPP in fish from
surface water for

Concentration of
TNPP in earthworms
from agricultural soils

Concentration of NP
in fish from surface
water for predators

Concentration of NP
in earthworms from
agricultural soils

applications

(formulation and processing)

predators (mg.kg) (mg.kg! wet weight) | (mg.kg) (mg.kg! wet weight)
(formulation and processing)
TNPP used in rubber
- tyres 1.3x107 0.266 0.381 0.027
- soles 1.05 x 107 0.255 0.306 0.016
(formulation and processing)
TNPP use in HDPE films 3.28 x 107 0.357 0.286 0.0125
(formulation and processing)
TNPP use in other 3.41x107 0.363 0.286 0.014
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3.2 EFFECTS ASSESSMENT: HAZARD IDENTIFICATION AND D OSE
(CONCENTRATION) - RESPONSE (EFFECT ASSESSMENT)

3.2.1 Aquatic compartment (including sediment)
3.2.11 Fish
3.21.11 Acute toxicity

Table 3.2-1 shows a summary of the acute toxiasyst that were performed with fish species.
The toxicity limits reported are above the uppantiof the estimated water solubility (solubility
<50 ug/L).

Table 3.2-1: Summary of acute toxicity tests with fish

Test | Species References Comment Validity*
#
1 Species: Oncorhynchus mykiss | Guterson, Concentrations tested were far above the solubility of 2

2001 the substance. No effect was seen at the highest

LCs (96 hours) > 100 mg/L concentration tested although no analytical monitoring

Method: OECD GL 203 was performed.
2 Species: Brachydanio rerio CIBA-Geigy, The tested concentrations were probably very far above | 3
_ 1992a the actual water solubility of the substance. No
LCs0 (36 hours) = < 10 mg/L analytical follow-up of the test concentrations was
LCso (48 hours) = 16 mg/L performed. As there was no equilibration time to allow
) dissolution of the substance during the preparation of
Method: Dir. 84/449/EEC C.1 the test concentration, it is not even clear that the

maximum solubility in the test medium was achieved.
The report mentions that undissolved substance was
observed at all test concentrations.

3 Species: Leuciscus idus CIBA-Geigy, Concentrations tested were above the solubility of the 3
LCso (48 h =71 mall 1988a substance and the results show no effect below the

s (48 hours) = 7.1 mg estimated upper limit of the water solubility of TNPP.
Method: DIN 38412-L15

*1 = valid; 2 = valid with restrictions; 3 = invalid; 4 = not assignable

Detailed descriptions of the tests are presenteshlfter.

Test #1 the acute toxicity of an hydrolysed solution NMHP (purity 99.8%) has been tested
on Oncorhynchus mykiss according to the OECD guideline 203 (Guterson,1200

The fish were held 33 days before initiating th&t ten TNPP. Mortality in the stock culture was
less than 0.1 % the week prior to test initiatidbhe fish were fed a daily ration of trout chow
equal to 5 % of their body weight but were not 2dh prior to test initiation or during the test.
The dilution water was dechlorinated City of Calg#p water (charcoal filtered and aerated)
and had a hardness of 198 mg CafCQalkalinity of 140 mg CaCelL, pH of 7.6, and a
conductance of 446 ms/cm.
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The test solutions were prepared from a stock wolunitially containing 100.0 mg/L of TNPP.
The solutions were gently aerated for 78 h at reemperature (20 + 2 °C). The supernatants
containing the hydrolysis products of TNPP werentliecanted for preparation of the test
solutions. The stock solutions and 200 L of dilatwater were cooled to the test temperature
overnight in a controlled environment chamber (C5nith aeration).

At test initiation, dissolved oxygen, temperatuaad pH ranged from 8.7 to 9.2 mg/L (98% to
100% saturation), 14 to 16 °C, and 7.7 to 8.0 unigspectively. At test termination, the

temperature and pH of the test solutions were 1@ 7.8, respectively. Dissolved oxygen
levels ranged from 6.2 to 6.8 mg/L (69 to 75 % sattan). The test solutions were only analysed
for nonylphenol but nonylphenol was not detectedny of the test solutions collected at test
initiation and termination.

There were no signs of stress or unusual behaexhibited by the fish in any of the treatment
concentrations. No fish died at any concentratibrarsy time point. The highest non-lethal
concentration tested was set as greater than al equthe 100 mg/L of TNPP hydrolysis
products. LC50 was > 100 mg/L after 24, 48, 72 @ial

This study should be considered as valid with i&gins. Indeed, tested concentrations were far
above the water solubility of TNPP. Nonylphenol teeen measured but not detected in any
sample. The way test solutions were prepared shioal@g enable the observation of effects
triggered off by metabolites (nonylphenol). Theutesrom this test can be used to support the
fact that no toxicity of TNPP is expected abovenitger solubility (< 50 pg/L).

Test #2 the acute toxicity of TNPP (purity >94%) has beéested orBrachydanio rerio
according to Directive 84/449/EEC, C.1 (CIBA-Geidh992a). Five concentrations plus one
control were tested (10, 18, 32, 58 and 100 mgHg control was performed in the test medium,
i.e. dechlorinated tap water with an hardness afrhg CaCQ@L. Other test parameters were as
follow: pH between 7.3 and 7.9, temperature = 22L+C. During the test, 10 fish were disposed
per aquarium. They were acclimated 125 days phiertést and adapted to test medium 24 hour
prior testing and no food was delivered 24 hoursrgo exposure. A gentle aeration was started
after 48 hours exposure. The test was conductedrumduorescent light, 16 hours daily. The
stock solution contained a mixture of 4 g. testssamce and 160 mg Alkylphenol-Polyglycol-
Ether (ARKOPAL) completed to 2 L with water.

During the test, the oxygen saturation ranged 8®97% at 24 hours, 68-83% at 48 hours, and
60-76% at 72 hours. In the preliminary test, 10 LmgNPP had no effect to the fish after 96
hours of exposure. In the main test, 10 mg/L slibwe effect to the fish after 48 hours.
However, the oxygen concentration in the water determined to be low at 48 hours and a
gentle aeration was started at this time. Afteh@@rs of exposure with the test substance, all
fish were dead. It is also important to notice thamall part of the test substance was swimming
at the surface of the test vessels at all teststiamel concentrations.

No LCsq could be estimated after 96h but some results waleulated at intermediate times:
LCs0(48h)=16 mg/L (95% CL 12-19 mg/L) ; Lgt24h)=29 mg/L (95% CL 23-36 mg/L). No
mortality occurred in blank and in the vehicle cofd.

Test #3 a static test was performed witleuciscus idus (CIBA-Geigy, 1988a). Test organisms
were acclimated 22 days with no food distributibree days prior to testing and for the test,
mean fish size and weight were respectively 44 @850 mm) and 0.59 g. (0.29-0.85 g.). This
led to a loading of 0.39 g/L in the test aquariytest volume = 15 L.). 10 fish were disposed per
concentration and control and dechlorinated tagmats used as dilution water. A hardness of
254 mg CaC@L (Ca/Mg = 4/1) was measured. During the testsaliged oxygen, pH and
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temperature were measured at 0, 24 and 48 howk>[@1% saturation, pH = 7.9-8.2and T =
20 +/- 1°C. The test medium was gently aeratedndutie test and a fluorescent light was used
16 hours a day.

The stock solution of TNPP was prepared using acielsolvent, DMF. 5 g. of TNPP were
dissolved in made up to 50 mL with DMF. This reedlin a concentration of DMF of 950 mg/L
for the highest TNPP concentration tested.

Fish were exposed during 48 hours to six TNPP auratons (5.8, 10, 18, 32, 58 and
100 mg/L) plus a blank and a control with the vehgolvent used. Different symptoms were
observed at the different test concentrations: maideeffects on swimming behaviour were
observed after 24 and 48 hours at the concentrafiérB mg/L. Slight effects on the respiratory
function has been observed after 48 hours, at §R& fone fish died at this concentration). All
fish died at concentrations down to 10 mg/L. Asp.Gf 7.1 mg/L was calculated.

Study #2 and #3 have to be considered as invalid:

- The tested concentrations were probably verakave the actual water solubility of the
substance.

- No analytical follow-up of the test concentrasowas performed. As there was no
equilibration time to allow dissolution of the stdosce during the preparation of the test
concentration, it is not even clear that the maxmsolubility in the test medium was
achieved. The report mentions that undissolved tanbe was observed at all test
concentrations.

- All fish died at the lowest test concentratiomidg aeration of the test system at t = 48 h.

3.2.1.1.2 Long-term toxicity

No chronic toxicity test with fish is available.

3.2.1.2 Aquatic invertebrates

3.21.2.1 Acute toxicity

Table 3.2-2 shows a summary of the acute toxiastst that were performed with aquatic
invertebrate species.

Table 3.2-2: Summary of acute toxicity tests with aquatic invertebrates

Test | Species References Comment Validity
#
1 Species: Daphnia magna Hydroqual The toxicity value is expressed as nonylphenol measured | 2

Laboratories concentration (nonylphenol is the main hydrolysis product

ECs0 (48 hours) = 0.009 mg/L Ltd, 2001a of TNPP)

Method: OECD GL 202

2 Species: Daphnia magna CIBA-Geigy, No analytical monitoring was conducted neither for TNPP | 3
_ 1992b nor for its degradation product (nonylphenol). However,
EC0(48 hours) = 0.42 mg/L test result is comparable with the results of test #1 and
Method: Dir. 84/449/EEC C.2 other tests conducted with nonylphenol.

* 1 = valid; 2 = valid with restrictions; 3 = invalid; 4 = not assignable
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Detailed descriptions of the tests are presenteshfier.

Test #1 (Hydroqual Laboratories Ltd, 2001a) The test wdtsated with young daphnids
less than 24 h old from in-house cultures. Mowalit the stock culture was less than 1% in the
week prior to test initiation. Dilution water wasdhlorinated City of Calgary tap water
(charcoal filtered and aerated). The dilution wéiad a hardness of 188 mg CatQalkalinity
of 100 mg CaC@lL, pH of 8.1, and conductivity of 421 ms/cm. Thatios of calcium-to-
magnesium and sodium-to-potassium on a weight-igiwédasis were 3.4 and 4.0 respectively.
The concentration of dissolved oxygen was 8.2 n{@Q0 % saturation at the test temperature
20 +/- 1°C).

The test solutions were prepared from a stock eolunitially containing 100 mg/L of TNPP.
The mass of TNPP selected for the test was baseiittad attempts to get enough of the
hydrolysis products in solution to be acutely toxecDaphnia magna. The method detailed
below provided a stock solution that was acutellydketo Daphnia magna.

TNPP (100 mg) was weighed onto a glass Petri dibb. dish and test substance were placed
into a two-litre, glass Erlenmeyer flask containihg of dilution water. A magnetic stir bar was
added and the mouth of the flask sealed with Rar@fi The test substance was gently stirred for
78 h at room temperature (20 + 2 °C). The supematantaining the hydrolysis products of
TNPP was then decanted for preparation of thes@sitions. A stock was prepared from the
hydrolysed TNPP solution by diluting 100 mL of th@pernatant with 900 mL of dilution water
(10 mg/L nominal). This solution was then serialljuted with laboratory dilution water to
obtain the other eight test concentrations (5.0680,21.25, 0.63, 0.31, 0.16, 0.08, and 0.04
mg/L). The concentrations were nominal values basethe total mass of TNPP initially added
to the flask and hydrolysed for 78 h (100.0 mg/L).

The organisms were then added to the test vessalsandom fashion (final loading density of
one organism per 10 mL of test solution). Thereeweur replicates for each test concentration
containing 5 daphnids. The daphnids were not fethguhe test. Beakers were placed on a tray
and covered with a glass sheet. The test was ctedtlwd conditions similar to the culture
conditions. The test vessels were examined at 244&8nh, and the number of immobilised
organisms recorded along with any observationshasual behaviour.

The samples of the test solutions were analysedhirmajor hydrolysis product of TNPP,
nonylphenol. Nonylphenol was only detected in thghést treatment at test initiation (0.3 mg/L
based on the results of duplicate analyses; deteditnit of 0.2 mg/L). Toxicity values were
derived based on this measured concentration o¥lploanol. The test concentrations for
toxicity values were derived from the single meadwalue available for nonylphenol (starting
value that was serially diluted by a factor of 2 dbtain the numerical values for the test
concentrations, all of which were below the detectimit of 0.2 mg/L for nonylphenol).

At test initiation the concentration of dissolvedygen, temperature, and pH ranged from 8.2 to
8.3 mg/L (99% saturation), 19°C, and 8.1 to 8.3tyjmiespectively. At test termination, the

concentration of dissolved oxygen, temperature, @iHdranged from 7.6 to 7.8 mg/L (96 to

100% saturation), 21°C, and 8.2 to 8.3 units, rethpey. Dead organisms were considered
immobilised.

Toxicity values were derived based on nominal cotregions for the mixture of TNPP
hydrolysis products. These nominal values werdylikggher than actual concentrations because
of the sparingly soluble nature of the test sulzstaand hydrolysis products. The concentrations
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and 95 % confidence limits of the hydrolysis pragubat immobilised 50 % of the daphnids at
24 and 48 h were 2.2 mg/L (1.7 to 3.0 mg/L) andrddiL (0.2 to 0.4 mg/L), respectively. This

would correspond to a 24-h LC50 of 66 pg/L and @048 50 of 9 ug/L expressed as estimated
nonylphenol. The toxic response and presence efctidile levels of the hydrolysis product in

solution confirmed that the TNPP had undergone diydis during preparation of the stock

solution. TNPP is not soluble in water and the amigjor hydrolysis product is nonylphenol.

Hence, nonylphenol is likely the toxic agent preésenthe test solutions. The low effect

concentration could also be attributed to physeftdct although there was no identification of
the presence of undissolved material during ttgt te

No explanation can be found to explain the low diyiobserved during this short-term toxicity
testing with daphnids. Indeed, the toxicity obsdreeuld not be attributed solely to nonylphenol
measured in the test medium if we refer to the Bklassessment available on this substance.

Industry is asked to perform another test to sohie issue (and to analyze both TNPP — if
possible, and NP). This study could also be useafder to test the possible constraints of the
realisation of a long-term test that should be qrened subsequently. Indeed, TNPP being
suspected to be highly hydrophobic, other exposurees should be studied.

Test #2 (CIBA-Geigy, 1992b) Calculated amounts of the teaterial to produce the
desired concentrations were added to the watemane homogeneously distributed. Values are
based on the nominal concentrations. Parts ofetestibstance were visible on the surface of the
water at concentrations of 0.1-1.0 mg/L.

One day before the start of exposure, reprodu@mghnia are separated from the young (0-24
hours old) by sieving all individuals through an08thm sieve. This procedure is repeated
immediately prior to exposure and the young araimet for the test. ThBaphnia (4 replicates

of 5 Daphnia each) were then transferred into the beakersufagltofDaphnia were maintained

in glass vessels containing approximately 2.5 ditoé reconstituted water and maintained at
20 +/- 1°C. The oxygen content ranged from 97G8%, the pH ranged from 7.8 to 8.0, and the
water temperature was maintained at 21-24°C throuigiine experiment.

The EC-50 values were calculated according to tagimmum likelihood method, probit model.
EC-values were graphically determined on gaussarithgnic probability paper. The EE
values at 24 and 48 h were 2.6 and 0.42 mg/L, ctispéy.

This study has to be considered as invalid:

- The tested concentrations were probably veralfmve the actual water solubility of the
substance.

- No analytical follow-up of the test concentrasowas performed. As there was no
equilibration time to allow dissolution of the stdosce during the preparation of the test
concentration, it is not even clear that the maxmsolubility in the test medium was
achieved. The report mentions that undissolved tanbe was observed at all test
concentrations.
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3.2.1.2.2 Long-term toxicity

A 28-day sediment-water toxicity test using spilssdliment was conducted witlumbriculus
variegatus, following OECD guideline 225 (Picard, 2008). Aidial sediment was prepared
(6.0% sphagnum peat, 20% kaolin clay, 37% fine sand 37% of coarse sand) and
characterized (organic carbon content 1.8%, pH.8f &nd a percent moisture 11.8%). TNPP
was applied to sediment at dose levels of 63, 280, 500 and 1000 mg a.i./kg. Prior to test
termination, no observations of mortality or abnatmehavior were evident during this study.
However, turbidity of the overlying water caused blgochaete burrowing activity made
accurate observations of the test organisms diffi¢ine total number of oligochaetes recovered
at test termination and mean biomass for each cagpliof each treatment level observed
throughout the exposure period are presented iteT3aB-3.

At test termination (day 28), the number of livinigochaetes recovered within the 63, 130,
250, 500 and 1000 mg a.i./kg treatment levels vlad 9, 14, 15 and 12, respectively. There was
a missing individual in one test vessel of the 100§/kg treatment level. This individual
oligochaete was assumed to have died. A statistisanificant difference in number of total
oligochaetes recovered in all treatment levelsstesbmpared to the pooled control organisms
was established.

Mean biomass in the 63, 130, 250, 500 and 1000.mggatreatment levels was 20, 21, 15, 15
and 8.7 mg, respectively. A statistically signifitalifference in mean biomass in all treatment
levels tested compared to the pooled control oggasiwas established.

Since all concentrations of TNPP caused a statlitisignificant reduction of both oligochaete
reproduction and biomass, the NOEC value for tleeshpoints was empirically estimated to be
<63 mg a.i./kg. The LOEC for this exposure wasedeined to be 63 mg a.i./kg. Based on
linear regression, an EC10 value was calculatednasstimate of the NOEC for reproduction
and biomass. The NOEC values for reproduction aachdiss were estimated to be 44 and 25
mg a.i./kg, respectively.

One deviation from the OECD guideline 225 was olerin the report, the total ammonia
content was analysed only in Solvent control anthéhighest dose. The guideline indicates the
analysis at least in one replicate of the contaold in one test vessel of each concentration level
at the start of the exposure period, and subselgugrtper week.

Table 3.2-3 Nominal sediment concentrations, number of oligochaetes and biomass of oligochaetes at test termination
of the 28-day exposure with TNPP

Nominal Sediment
Solvent | Pooled

Concentration Control 63 130 250 500 1000
. Control | Control
(mg a.i./kg)

Mean Number Of
Oligochaetes per |27 (1.9) |24 (2.6) |25(2.5) |21 (1.5f |19(1.8f |14 (2.5f |15(2.6f |12 (2.1
Replicate (SD)

Mean Biomass per
Replicate per 28.11 32.28 30.19 19.79 20.86 15.08 14.98 8.66
Concentration in | (5.39) (4.82) (5.34) (6.36F (4.29¥ (6.42f (4.19f (5.73f
Milligrams (SD)

® SD = Standard Deviation
¢ Statistically different (g 0.05) compared to the pooled control data, baseBomferroni’s t-Test.
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3.2.1.3 Algae

Table 3.2-4 shows a summary of the toxicity tesés were performed with algae species.

Table 3.2-4: Summary of toxicity tests with algae

Test | Species References Comment Validity*
#
1 Species: Selenastrum capricornutum Hydroqual Laboratories | No significant effects upon algae growth 2

Ltd, 2001b were observed at any test concentration.

NOEC (72 hours) 100 mg/L (growth rate) On the contrary, it seems that the

Method: OECD GL 201 hydrolysis of TNPP during the experiment
has increase the phosphorous content of
the test medium causing growth
stimulation.

2 Species: Scenedesmus subspicatus CIBA-Geigy, 1992¢c No significant effects upon biomass were | 2
NOEC (72 hours) 100 mg/L (biomass) observed at any test concentration.

Method: Dir. 87/302/EEC, part C., p. 89

*1 = valid; 2 = valid with restrictions; 3 = invalid; 4 = not assignable

Detailed descriptions of the tests are presenteshlfier.

Test #1I (Hydroqual Laboratories Ltd, 2001b) The test wamitiated with
exponentially growing cells from in-house cultumasintained at 23 + 2°C under continuous
light (3,770 lux). The cultures were grown undeemix conditions in 2-L flasks containing 1 L
of artificial media, aerated with filtered steriggr. Cell numbers were obtained from optical
density measurements at 430 nm calibrated agaawstie and cell counts at test termination.
The dilution water was dechlorinated City of Calg#p water (charcoal filtered and aerated)
spiked with nutrients. The dilution water had admass of 198 mg CaGQ, alkalinity of 146
mg CaCQ/L, pH of 7.6, and conductance of 446 ms/cm.

The test solutions were prepared from a stock solunitially containing 100 mg of TNPP in
1 L of dilution water. The substance was weighedaaglass Petri dish (100 mg) and the dish
placed into a 2 L glass, Erlenmeyer flask contgrinL of dilution water. A magnetic stir bar
was added and the mouth of the flask sealed witafita®. The test substance was stirred
gently for 78 hours at room temperature (21 + 2 e test solutions were then prepared from
the stock solution of TNPP hydrolysis productseommended by the OECD for the testing of
difficult substances. A 100 mL volume of the hygs#d stock solution was poured into a
250 mL plastic container for the highest test cotregion (100 mg/L nominal test
concentration). A second 100 mL volume of the stealition was poured into another 250-mL
container and serially diluted with 100-mL volunadgdilution water to obtain the remaining test
concentrations (50.0, 25.0, 12.5, 6.3, 3.1, andrigh. nominal test concentrations).

The solutions were spiked with 1 mL of a conceettatutrient solution and then inoculated (1
mL) to give an initial cell density of 9,664 + 1%élls/mL. The inoculum was taken from an
exponentially growing culture, washed twice witls@ium bicarbonate solution, and the cell
number adjusted to give the desired initial cetigiy in the 100-mL test volume.

The test was conducted in a controlled environmebamber at 23 + 2°C under continuous light
with intensity at the plate surface of 4,370 lugpded by cool white fluorescent lights.

Two sets of samples were collected for chemicalyaiga The first set consisted of samples of
the test solutions and control at test initiatidhe second set consisted of samples of the test
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solutions and control incubated under the test itiomd for 72 h. The samples were not
analysed for TNPP because it is insoluble in waiére samples of the test solutions were
analysed for nonylphenol however it was not deteateany of the samples (detection limit of
0.2 mg/L).

The pH at test initiation and termination in theétols and 100.0 mg/L test solution ranged from
7.0 to 8.0. The initial and final control cell déres were 9,664 cells/mL and 404,000 cells/mL,
respectively. This was a 42-fold increase in celhgity over the 72-h test period. A 16-fold
increase was required for a valid test. The testiome contains 0.65 mg/L phosphate. Complete
hydrolyses of the test substance (100 mg/L) wouwgttyapproximately 12 mg/L of phosphorous
acid. The cell density in the highest test conegiun at 72 h was 344 % greater than the
controls. This represents approximately 1.5 adddtiaoublings of the cell population exposed
to the hydrolysed TNPP solution when compared ® c¢hntrols. The result indicates that
hydrolysis of TNPP causes growth stimulation duéhtliberation of phosphorous. The LOEC
as well as the 24, 48 and 72 h EC50 values wer® ¥i@/l. The NOEC was the highest
concentration tested of 100 mg/l. The level of dphgnol present in the test solutions under the
conditions in which the stock solution was prepardduted, and tested was not toxic to
unicellular green alg&aphidocelis subcapitata.

Test #2 (CIBA-Geigy, 1992c) Nominal test concentratiori©p1.23, 3.7, 11, 33 and
100 mg/L were used (three replicates for the testentrations and 6 replicates for the blank).

The stock solution was prepared by mixing 200 m¢heftest substance with 80 mL water and
1 mL of a 0.8% alkylphenol-polyglycol ether and reag to 100 mL with water. This 100 mL
solution was then made up to 1 liter with waterlcGlated amounts of the stock solution to
produce the desired test concentrations were amddée water. The algae were then transferred
into the flasks (100 mL Erlenmeyer flasks, stopdesgh aluminium caps, on Lab-Shaker). The
cell densities were measured at 24, 48, and 72 Atertemperature was continuously measured
and maintained at 23 +/- 1°C. The pH was measur€daamd 72 hours and ranged from 7.8 to
8.1. The test was conducted under continuous itlation, cold white fluorescent light, 118
HE/m2 sec +/- 20% (approx. 8000 lux.).

No significant effects upon biomass were obsentethg test concentration.

3.2.1.4 Micro-organisms

A respiration inhibition test was conducted usingPP on activated sludge from the sewage
treatment plant of CH-4153 Reinach (CIBA-Geigy, 898 The OECD guideline 209 was
followed. Sludge concentration was 1.6-1.7 g/L #m&ltemperature was 20 +/- 2°C during the
test. The test was performed with dechlorinatedikiing water. A reference substance (3,5-
dichlorophenol) was also tested and agyl€f 16 mg/L was determined. A deviation from the
guideline is highlighted: instead of a centrifugdddge, a settled sludge was used. Due to the
very low solubility and the expected low toxicity the substance, only one concentration (100
mg/L) was tested in duplicates during three hotlire test substance was directly added to the
test vessel. In one replicate, no inhibition wasorded, in the other, an inhibition of 24% was
observed. This test must be considered invalid 5% hhibition were found in a replicate.
Consequently a NOEC cannot be determined.

As TNPP is not considered as readily biodegraddb&eresult of the first biodegradability test
presented in this report (Hydroqual Laboratories, 001c) is not useable for the determination
of the PNEGuiicroorganisms HOWever a supplementary assay was conductedgltest #2 of this
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report (CIBA-Geigy, 1994). Indeed the test substahas also been tested with the reference
substance in presence of the inoculum in orderotrol the toxicity and inhibition of the
bacteria’s activity by the test substance. Therotsbf reference and reference together with the
test substance meet the specification for readgldgadability. Therefore, it can be concluded
that the test substance has no inhibitory effectttom bacteria at the concentration tested
(18.1 mg/L) which is above the solubility limit ®NPP.

3.2.1.5 Calculation of Predicted No Effect Concenation (PNEC)

3.2.151 Surface water

The PNEC derived in the risk assessment reportooiylphenol will be used for the risk
characterisation relating to the NP formed durimg @se of TNPP

PNEGuyater (NP) = 0.33 pg/L (based on a chronic study with @lgaeScenedesmus subspicatus
and an assessment factor of 10).

Toxicity tests available for TNPP tend to indicét@t no toxicity is expected above its water
solubility (< 50 pg/L).

3.2.1.5.2 Sewage treatment plants

No valid test with micro-organisms is available. w&ver, a supplementary test conducted
during a ready biodegradability test tends to destrate that TNPP has no inhibitory effect on
bacteria at concentrations below its solubilityiticcording to the TGD, a PNEC for sewage
treatment plants can be derived using an assessfaetar of 10 on the non-inhibitory
concentration from a ready biodegradation test,a.€NEC of >1.8 mg/l can be derived for
TNPP.

For nonylphenol, the PNEG of 9.5 mg/L will be retained (E.C., 2002).

3.2.15.3 Sediment

The PNEGegcan be calculated using the NOEC values for bisnreaimated to be 25 mg a.i./kg
dw (Picard, 2008). The experimental NOEC is norgealito a standard NOEC taking in account
the Organic Carbon content of the tested sedimensug the standard sediment:

NOECstandard= NOEQXperimentX (Focsediment standaré Focsediment experime)u
NOE Cstandars= 25 X (0.05/0.018) = 69.4 mg/kg dw

An Assessment Factor of 100, corresponding to ong-term sediment test available in the
dataset, is applied to derive the PNEfment
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PNEC Conversion dry weight/wet weight:PNE&sedimen= (PNECary sediment®
Fsolidusp* RHOsolid) / RHOsusp

with

Fsolidsusp= 0.1

RHOsolid=2500

RHOsusp=1150

(TGD 2ed chap 2 Table 5 p43; E.C., 2003)

PNEC et sedimen= (0.694 * 0.1 * 2500) / 1150
PNECWet SedimenF 0.150 mg/kg ww

For TNPP, a PNEg&Ggof 150 pg/kg ww can be derived.
For nonylphenol, the PNEgof 39 ug/kg ww will be retained (E.C., 2002).

3.2.2 Marine compartment

This section will be added when the exposure partife aquatic compartment (freshwater and
freshwater sediment) will be refined.

3.2.3 Terrestrial compartment

3.2.31 Terrestrial effect data

No data available.

3.2.3.2 Calculation of PNEGyj

In the absence of any ecotoxicological data forl swganisms, the PNEG could be
provisionally calculated using the equilibrium p@whing method. However, according to the
toxicity tests conducting with aquatic organismseems that TNPP will not have a toxic effect
below the upper limit of the estimated water sdltihino PNEG,ater could have been derived for
TNPP. Consequently, the equilibrium partitioning thoel cannot be applied to calculate a
PNEG,i for TNPP.

For nonylphenol, the PNEG of 300 pg/kg ww will be retained (E.C., 2002).

3.24 Atmosphere

No data available.
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3.2.5 Non compartment specific effects relevant tihe food chain (secondary
poisoning)

A PNEG, 4 can be calculated based on a NOAEL of 167 mg/kfl lwetermined during a 90-d
repeated dose toxicity study on rats.

From this NOAEL, a NOEC of 3340 mg#g™ can be calculated using a conversion factor of
20 (applicable to a test performed Rattus norvegicus - > 6 weeks).

The PNEG: is then determined using an assessment factorOofdQration of the test on
mammals is 90 days):

TOX,, 3340

PNEC__ = =37 Mg.KGooq
oral AFora| 0 9 good

For nonylphenol, a PNEf; of 10 mg.kgd” has been determined (E.C., 2002).
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3.3 RISK CHARACTERISATION

Nota the risk assessment is based on the use of stam®tPP. It should be noticed that two

grades of TNPP are put on the marketplace, oneawttind 5% residual NP (“standard TNPP”

in the RAR), the other one containing less tha®résidual NP. The risk assessment of the
high pure TNPP would lead to the calculation ofaloconcentrations of NP reduced to

approximately one third of the one currently ava#an this report.

3.3.1 Aquatic compartment (including sediment)
Surface water

Results of the RCR calculations for the three EeaspTNPP production sites and for the sites
where TNPP is used are presented in Table 3.3-Tablkg 3.3-2 for sewage treatment plants for
TNPP and NP and water for NP. Only RCRs for STPTfdPP have been calculated as no effect
has been shown for TNPP above its water solubiiigjwever, works are still needed on this

aspect and the risk characterisation for TNPP nfiasa water could be updated based in the
results of the conclusion (i) program.

Table 3.3-1: RCR for STP for the three European TNPP production sites

RCRst» for TNPP

Log Kow 14; sol. 50 pg/L
Site A <0.047
Site B <0.076
Site C* <0.476

* Only for information, TNPP has not been produced at this site for at least a year (M. Schocken personal
communication, 4th of February 2008).

RCR for STP are below the trigger value of 1, iatling an acceptable risk from the production
of TNPP. During the production step, it has bed¢imeded that no NP emission occurs

Table 3.3-2: RCR for STP and water for sites using TNPP

Uses RCRste for TNPP RCRste for NP RCRuater for NP
Log Kow 14; sol. 50 pg/L

PVC films

LLDPE films <0.008 3.43x10+4 1.52

Rubber

- tyres <3.8x10°3 3.03x104 1.41

- soles <8.9x10% 1.52x10 0.97

HDPE films <0.003 1.12x104 0.86

Other uses <0.003 1.18x10- 0.88

6 This is in accordance with the RAR for NP whererisk has been identified for the use of NP for TNP
production
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No risks are identified according to the calculatad RCR in STP for both TNPP and NP.Some
local PEGaterfor NP are above the PNE&e, that is derived from the risk assessment on NP
(0.33 pg/L). A risk is identified for the uses ¢éuisdard TNPP in PVC and LLDPE films and in
rubber (for tyres).

Sediment compartment

Results of the RCR calculations for TNPP for thee¢hEuropean TNPP production sites are
presented in Table 3.3-3.

RCRs calculated from the exposure to TNPP and N tduthe use of standard TNPP are
presented in Table 3.3-4. For nonylphenol a PNEG®fug/kg ww has been derived (E.C.,
2002).

Table 3.3-3: RCR for sediment for the three European TNPP production sites

RCRsed for TNPP

Log Kow 14; sol. 50 pgl/L
Site A 16
Site B 533
Site C* 8267

* Only for information, TNPP has not been produced at this site for at least a year (M. Schocken personal
communication, 4th of February 2008).

Table 3.3-4: RCR for sediment for sites using TNPP

Uses RCRsed for TNPP RCRseq for NP
Log Kow 14; sol. 50 pg/L

PVC films

LLDPE films - 't

Rubber

- tyres 15 1.41

- soles 10 0.97

HDPE films 55 0.85

Other uses 58 0.87

Based on TNPP exposure, a risk is identified ferdbe of TNPP in PVC films, LLDPE films,
rubber (tyres and soles), HDPE films and other.uses

Based on NP exposure due to the use of TNPP, asriglentified for the use of TNPP in PVC
and LLDPE films and in rubber (for tyres).

Conclusions to the risk assessment for the aguabepartment

Sewage treatment plants (exposure to TNPP and NP)
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(i)  There is at present no need for further information and/or testing or for risk
reduction measures beyond those that are being aped already.

This conclusion applies to all stages of the lifele of TNPP.

Freshwater (exposure to TNPP)

(1) There is a need for further information and/or testing.
This conclusion applies to all stages of the lijele of TNPP.

- There is a need for more information for the effassessment of TNPP. A long-term
testing orDaphnia is requested.

Update on the work performed to answer this requeshort-term test with daphnids has been
performed by Industry. However, some drawbacks aatul with the chemical analysis were

identified during the test and the study shouldcbesidered invalid (low recovery rates found

with the TNPP analysis; too high nominal concerdret of TNPP tested leading to sufficient

residual NP concentrations to generate an eff@dsed on this experience, a new test is
currently being setting-up.

Freshwater (exposure to NP)

(i)  There is a need for limiting the risks; risk reduction measures that are already
being applied should be taken into account.

This conclusion applies to the use of standard TMA®P/C and LLDPE films and in rubber (for
tyres).

The exposure concentrations of NP due to the ustaatlard TNPP lead to a risk for the aquatic
compartment. The PNEC for nonylphenol (E.C., 2088y been calculated using an assessment
factor of 10 on the lowest result of three chraests on different trophic levels. Therefore, it is
not expected that the PNEC for NP can be reallsticafined.

OR
(1) There is a need for further information and/or testing.

The PNEGater for Nonylphenol and Octylphenol are currently lgerevised by the UK RMS on
the basis of the Risk Assessment Report (E.C., 2808 completed with new data that are
derived from a literature search at web of scieiocehe most recent years 2003 to September
2008.

The risk characterisation of TNPP (exposure to M&)Id be refined based on monitoring
studies (NP measurements) at processing sites.

Sediment (exposure to TNPP)

(i)  There is a need for limiting the risks; risk reduction measures that are already
being applied should be taken into account.
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This conclusion applies to all stages of the lifele of standard TNPP.
OR

(1) There is a need for further information and/or testing.

This conclusion applies to all stages of the lifele of standard TNPP.

- Concerning the sediment compartment, one long study is available on the toxicity of
TNPP toward endobenthic organisms and associatédawiAssessment Factor of 100 to
calculate the PNEC. Considering the low solubilitywater and the high adsorption
potential of TNPP, toxicity on sediment dwellingganisms should be further studied.
Toxicity testings on sediment organisms should beedfor the refinement of the
PNEGed

- A refinement of the information used to calcul#te PEC or site monitoring should be
considered afterward if a RCR >1 is calculated anidk is still identified.

Sediment (exposure to NP)

(i)  There is a need for limiting the risks; risk reduction measures that are already
being applied should be taken into account.

This conclusion applies to the use of TNPP in P¥Yi@ BLDPE films and in rubber (for tyres).
OR
(1) There is a need for further information and/or testing.

As the exposure assessment of NP is based on thiébegm partitioning method, any
refinement of the exposure assessment of NP imvirater will lead to a refinement of the
exposure assessment in sediment (see concluyimn freshwater).

The PNEGedimenifor Nonylphenol and Octylphenol are currently lgemevised by the UK RMS
on the basis of the Risk Assessment Report (E@2Rand completed with new data that are
derived from a literature search at web of scieiocehe most recent years 2003 to September
2008.

3.3.2 Marine compartment

This section will be added when the exposure partife aquatic compartment (freshwater and
freshwater sediment) will be refined.

3.3.3 Terrestrial compartment

There is a lack of toxicity data that does not émahe determination of a PNEC for this
compartment. Consequently, no risk characterisaizonbe done for TNPP.

RCRs calculated from the exposure to NP due tasieeof TNPP are presented in the following
table. For nonylphenol a PNEC of 0.3 mg/kg ww hasrbderived (E.C., 2002).

Table 3.3-5: RCR for soil for sites using TNPP
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Uses RCRsqi for NP
PVC films
LLDPE films 008
Rubber
tyres 0.053
soles 0.026
HDPE films 0.02
Other uses 0.02

Based on NP exposure and effect assessment, nis id#gntified for sites using standard TNPP
(formulation and processing combined).

No risk characterisation can be done for TNPP atogiological test results are lacking.

Conclusions to the risk assessment for the terredtcompartment

Soil (exposure to TNPP)

(1) There is a need for further information and/or testing.
This conclusion applies to all stages of the lijele of TNPP.

- Considering the suspected high adsorption patkeatiTNPP, toxicity on soil organisms
should be studied. Based on the outcome of the-temmy Daphnia study a PNEG;
sould be calculated with the equilibrium partitiogi method. Toxicity testing on soll
organisms should be performed subsequently ford#termination of the PNEG in
case a risk is identified for this compartment.

Soil (exposure to NP)

(i) There is at present no need for further information and/or testing or for risk
reduction measures beyond those that are being apptl already.

This conclusion applies to all stages of the lifele of TNPP.

3.34 Atmosphere

No risk characterisation can be carried out for direcompartment since there is no specific
effect data.

3.3.5 Non compartment specific effects relevant fahe food chain (Secondary
poisoning)

Results of the risk characterisation for secong@igoning are presented in Table 3.3-6.
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Table 3.3-6: RCRs for secondary poisoning

Uses RCRyo0d for TNPP RCRterr,food,ch for TNNP | RCRyood for NP RCRterr,food,ch for NP
PVC films
LLDPE films 1.58 x 108 0.013 0.04 3.01x 1073

(formulation and processing)

Rubber
- tyres 3.51x 109 7.18x 103 0.038 2.7x10°
- soles 2.83x10° 6.89x 103 0.031 1.6 x1073
(formulation and processing)
HDPE films

8.86 x 109 9.64 x 103 0.029 1.25 x 10
(formulation and processing)
Other uses

9.21x10% 9.81x103 0.029 1.4 x1073

(formulation and processing)

For TNPP, no risk is identified based on exposu effect assessment.
For NP, no risk is identified for the releases tuthe use of TNPP.
Conclusions to the risk assessment for secondang@aing

Secondary poisoning (exposure to TNPP)

(i) There is at present no need for further information and/or testing or for risk
reduction measures beyond those that are being apgtl already.

This conclusion applies to all stages of the lifele of TNPP.

- There are already indications that the biocoma#ion factor of TNPP could be low (Cf.
Annex 2 and section 3.1.1.2.5).

Secondary poisoning (exposure to NP)

(i) There is at present no need for further information and/or testing or for risk
reduction measures beyond those that are being apptl already.

This conclusion applies to all stages of the lifele of TNPP.

3.3.6 PBT assessment

3.3.6.1 PBT assessment for TNPP

= The P/vP screening criterion is fulfilled as thdéstance is non readily biodegradable
based on a negative result at a test on ready dpiadability performed according to
OECD guidelines 301B and 301D. It has been shovan tthe substance can be
hydrolysed into nonylphenol, this hydrolytic protlubeing readily biodegradable.
However, hydrolysis was not considered to be sigaift in environmental conditions.
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The low mineralization observed in ready biodegtiadatest would allow considering
the substance as P/vP although further testing dvdod necessary for a definite
assignment.

The screening B/vB criterion is fulfiled based dhe bioaccumulation potential
determined with log Kow worst case values for QS#Bdels. A log BCF of 2.68 has
been calculated for fish (TNPP log Kow >10) andg BCF of 6.07 has been calculated
for earthworm (TNPP log Kow maximum value of 8).wver, while considering the
measured log Kow of 14 and additional informationtlee molecular weight and the size
of the molecule, there might be indications tha #tbove calculations overestimate the
bioaccumulation potential of the substance (sec8dnl.2.5). Further testing would be
necessary for a definite assignment.

Concerning the T criterion, no aquatic toxicityespected at concentrations above the
water solubility of TNPP based on the availableaehformation. However, a long-term
test with daphnids is requested.

Conclusions to PBT assessment

(i)

There is a need for further information and/or testing.

Based on the available data, TNPP would be dledsas vPvB. However, only the
screening criteria are fulfilled for the P/vP crite. Likewise, the vB criterion is fulfilled
based on a BCF calculated from an estimated log kKake&n as a worst case. The T
criterion remains inconclusive, pending the resoft@a new long-term toxicity test on
daphnids. Refinement of these 3 parameters is s@&ge® conclude the PBT assessment
of this chemical.

3.3.6.2 PBT assessment for NP

Properties of NP have been extracted from the EW assessment report available for this
substance (E.C., 2002).

Nonylphenol is considered inherently biodegradablewever, a half-life in surface
water has been estimated at 150 days. Hence tleiteFon is fulfilled (half-life > 60
days).

The B criterion is not fulfilled based on the BCF 19280 used in the European risk
assessment report (BCF < 2000).

The T criterion is fulfilled since NOECs < 0.01 radiave been identified for fish and
invertebrates for example.

Based on the properties of nonylphenol, it apptetsnonylphenol is neither PBT nor vPVB.
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4 HUMAN HEALTH

4.1.1 Human exposed via the environment

The following sections will be updated when agreemasill be found in the environmental
exposure assessment.

41.1.1 Indirect exposure via the environment

41.1.2 Human exposed via the environment

41.1.2.1 Summary of risk characterisation for expsure via the environment
5 RESULTS

5.1 ENVIRONMENT

Conclusions to the risk assessment for the aquabepartment

Sewage treatment plants (exposure to TNPP and NP)

(i) There is at present no need for further information and/or testing or for risk
reduction measures beyond those that are being apptl already.

This conclusion applies to all stages of the lifele of TNPP.

Freshwater (exposure to TNPP)

0] There is a need for further information and/or testing.
This conclusion applies to all stages of the lijele of TNPP.

- There is a need for more information for the effassessment of TNPP. A long-term
testing orDaphnia is requested.

Update on the work performed to answer this requeshort-term test with daphnids has been
performed by Industry. However, some drawbacks aatal with the chemical analysis were

identified during the test and the study shouldcbesidered invalid (low recovery rates found

with the TNPP analysis; too high nominal concemdret of TNPP tested leading to sufficient

residual NP concentrations to generate an eff@dsed on this experience, a new test is
currently being setting-up.

Sediment (exposure to TNPP)
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(i)  There is a need for limiting the risks; risk reduction measures that are already
being applied should be taken into account.

This conclusion applies to all stages of the lifele of standard TNPP.
OR

(1) There is a need for further information and/or testing.

This conclusion applies to all stages of the lifele of standard TNPP.

- Concerning the sediment compartment, one long study is available on the toxicity of
TNPP toward endobenthic organisms and associatbdawiAssessment Factor of 100 to
calculate the PNEC. Considering the low solubilitywater and the high adsorption
potential of TNPP, toxicity on sediment dwellingganisms should be further studied.
Toxicity testings on sediment organisms should beedfor the refinement of the
PNEGed

- A refinement of the information used to calculdte PEC or site monitoring should be
considered afterward if a RCR >1 is calculated anidk is still identified.

Conclusions to the risk assessment for the marimenpartment

This section will be added when the exposure partHfe aquatic compartment (freshwater and
freshwater sediment) will be refined.

Conclusions to the risk assessment for the terredtcompartment

Soil (exposure to TNPP)

0] There is a need for further information and/or testing.
This conclusion applies to all stages of the lijele of TNPP.

- Considering the suspected high adsorption patkeatiTNPP, toxicity on soil organisms
should be studied. Based on the outcome of the-temg Daphnia study a PNEG;
sould be calculated with the equilibrium partitiogi method. Toxicity testing on soil
organisms should be performed subsequently ford#termination of the PNEG in
case a risk is identified for this compartment.

Conclusions to the risk assessment for the air carnment

No risk characterisation can be carried out for direcompartment since there is no specific
effect data.

Conclusions to the risk assessment for secondang@aoing

Secondary poisoning (exposure to TNPP)
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(i)  There is at present no need for further information and/or testing or for risk
reduction measures beyond those that are being aped already.

This conclusion applies to all stages of the lifele of TNPP.

- There are already indications that the biocomeg¢ion factor of TNPP could be low (Cf.
Annex 2 and section 3.1.1.2.5).

5.2 HEALTH
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GLOSSARY

Standard term
Abbreviation

Ann.
AF
BCF
bw

°C
CAS
CEC
CEN
CEPE

d.wt
DG

DTso

DTsolan

DTgo

DT gofield

EC

EC

ECso
EEC
EINECS

Explanation/Remarks and Alternative Abbreviation(s)

Annex

assessment factor

bioconcentration factor

body weight Bw, b.w.

degrees Celsius (centigrade)

Chemical Abstract System

Commission of the European Communities
European Committee for Normalisation
European Council of the Paint, Printing Ind Amtists’ Colours Industry
day(s)

dry weight / dw

Directorate General

period required for 50 percent dissipation
(define method of estimation)

period required for 50 percent dissipation
under laboratory conditions
(define method of estimation)

period required for 90 percent dissipation
(define method of estimation)

period required for 90 percent dissipation undeldfconditions
(define method of estimation)

European Communities

European Commission

median effective concentration

European Economic Community

European Inventory of Existing Commerciab@ical Substances
European Union

European Union System for the Evaluati@ubktances

Fraction of organic carbon

gram(s)
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PNEC(s) Predicted No Effect Concentration(s)

PNEGater Predicted No Effect Concentration in Water

(Q)SAR Quantitative Structure Activity Relationghi

STP Sewage Treatment Plant

TGD Technical Guidance Documént

uv Ultraviolet Region of Spectrum

uUvCB Unknown or Variable composition, Complex reaction
products or Biological material

viv volume per volume ratio

w/w weight per weight ratio

w gram weight

GLP Good Laboratory Practice

h hour(s)

ha Hectaresl

HPLC High Pressure Liquid Chromatography

IARC International Agency for Research on Cancer

Cso median immobilisation concentration or median iitiity
concentration 1 éxplained by a footnoteif necessary

ISO International Standards Organisation

IUPAC International Union for Pure Applied Chemystr

kg kilogram(s)

kPa kilo Pascals

Koc organic carbon adsorption coefficient

Kow octanol-water partition coefficient

Kp Solids water partition coefficient

I litre(s)

log logarithm to the basis 10

L(E)Cso Lethal Concentration, Median

LEV Local Exhaust Ventilation

m Meter

Hg microgram(s)

7 Commission of the European Communities, 1996. fiieeth Guidance Documents in Support of the Commissio
Directive 93/67/EEC on risk assessment for new sanbstaand the Commission Regulation (EC) No 1488/9ds&
assessment for existing substances. Commissidreduropean Communities, Brussels, Belgium.

ISBN 92-827-801[1234]



(GLOSSARY

mg
MAC
MOS
NOAEL
NOEC
NOEL
OEL
OECD
0J

pH

pKa
pKb
Pa
PEC
STP
WWTP

milligram(s)

Maximum Accessibility Concentration

Margins Of Safety

No Observed Adverse Effect Level

No Observed Effect Concentration

No Observed Effect Level

Occupational Exposure Limit

Organisation for Economic Co-operation andéhgyment
Official Journal

potential hydrogenlegarithm (to the base 10) of the hydrogen ion
concentration (M

{ogarithm (to the base 10) of the acid dissociation constant
Jogarithm (to the base 10) of the base dissociation constant
Pascal unit(s)

Predicted Environmental Concentration

Sewage Treatment Plant

Waste Water Treatment Plant
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