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A. PROPOSAL

A.1 Proposed restriction(s)

A restriction on the marketing and use of medium-chain chlorinated paraffins
(MCCPs) in leather fat liquors was agreed at the 15th Risk Reduction Strategy
meeting. Although the restriction was agreed it was not endorsed. Therefore,
the proposed restriction for use of MCCPs in leather fat liquoring will not be
discussed further within this Annex XV dossier but will be taken forward, within
the REACH process, by UK Government.

No further restrictions on the manufacture or use of MCCPs are proposed within
this Annex XV report.

A.1.1 The identity of the substance

Chemical Name: Medium chain chlorinated paraffins
EC Number: 287-477-0

CAS Number: 85535-85-9

IUPAC Name: Alkanes, C14.17, chloro

A.2 Background to the transition dossier
A.2.1 Human Health

The human health assessment of medium-chain chlorinated paraffins (MCCPs)
was evaluated and agreed (2005) under the Existing Substances Regulations
(ESR) (793/93/EEC).

Whenever a conclusion (iii) was assigned under the ESR a risk reduction
strategy was developed. A conclusion (iii) denotes that further risk
management measures (RMMs) are required to control the risk. As ESR has
been repealed by REACH (Registration, Evaluation and Authorisation of
Chemicals) an Annex XV Restriction document has to be developed for this
transitional substance. This Annex XV report only examines those human
health scenarios that were assigned a conclusion (iii) following the update to the
human health part of the risk assessment report (RAR) in 2008. This Annex XV
report will not revisit any other conclusions made in the RAR.

The RAR concluded that:
1. Workers

There is a need for reducing the risks (conclusion iii) from workers exposed to
MCCPs during oil-based metal working fluid (MWF) use. The calculated
margins of safety for this scenario in relation to repeated dose toxicity,
carcinogenicity, effects mediated via lactation and effects at the time of
parturition are unacceptably low.

For all other scenarios (use as a plasticiser, use as a flame retardants, use of
water-based MWEFs, fat liquors for leather, carbonless copy paper) there were



no human health effects which lead to a conclusion (iii) in the RAR for workers.
Therefore, no further risk management activity under REACH is required.

2. Consumers
There were no human health effects which lead to a conclusion (iii) in the RAR
for consumers. Therefore, no further risk management activity under REACH is

required.

3. Exposure via the environment

There were no human health effects which lead to a conclusion (iii) in the RAR
for exposure via the environment. Therefore, no further risk management
activity under REACH is required.

This Annex XV report contains some of the information given in the 2005 RAR.
However, for full details reference should be made to the RAR and its update.
The updated RAR has not yet been published on the website of the European
Chemicals Bureau (ECB) and will therefore be presented with this Annex XV
report for information purposes only.

A2.2 Environment

An environmental Risk Reduction Strategy (RRS) (February, 2008) for uses of
MCCPs, that had a conclusion (iii) following the RAR (2005) and its
environmental update in 2007, was discussed at the 15" Risk Reduction
Strategy meeting in 2008.

The proposals presented in the environmental RRS are outlined in Table 1.1.

Table 1.1 Original proposals (as presented at the 15™ Risk Reduction
Strategy Meeting) for limiting the risks associated with the use of MCCPs

Use Marketing Integrated Water Waste No
and Use Pollution Framework oils additional
Prevention Directive measures
and Control
Formulation and use of metal 4 v v

cutting/working fluids

Use in leather fat liquors v

Use in Polyvinyl chloride (PVC) v v
compounding and conversion

Use in conversion of rubber and v
polymers other than PVC

Recycling of Carbonless copy paper v v

Waste remaining in the environment v

The majority of the environmental RRS was agreed at the 15" Risk Reduction
Strategy meeting, with the proposal for restricting the use of MCCPs in leather
fat liquors being agreed at the meeting (see section A.1). No further discussion




on the use of MCCPs in leather fat liquors will occur within this Annex XV
dossier, as this restriction proposal will be taken forward by UK Government.

However, the extent of the proposed measures to reduce environmental
exposure for other uses of MCCPs was questioned by several Member States,
who indicated a need for precautionary action to be taken given the current
uncertainties regarding the persistent, bioaccumulative and toxic (PBT) status of
MCCPs. They suggested that further restrictions would be appropriate,
particularly for metalworking fluids and PVC (EC, 2008).

Following the risk reduction strategy meeting, additional information was
requested by the UK Government (Department of Environment, Food and Rural
Affairs (Defra)) from attendees of the meeting to support their suggestions that
wider restrictions were appropriate. A number of organisations (including
Member States and Industry) have provided additional information and/or
comments following discussion of the original RRS (February, 2008).

The UK has updated (November, 2008) the environmental RRS to reflect the
outcome of the discussion at the 15" Risk Reduction Strategy Meeting and the
further information received from Member States and Industry. This updated
(November, 2008) report is attached to this Annex XV report as Annex 1. A
very brief summary of the information outlined in Annex 1 is presented in the
relevant sections of this Annex XV report.

B. INFORMATION ON HAZARD AND RISK
B.1 Identity of the substance(s) and physical and chemical properties

B.1.1 Name and other identifiers of the substance(s)

Chemical Name: Medium chain chlorinated paraffins
EC Number: 287-477-0
CAS Number: 85535-85-9
IUPAC Name: Alkanes, C14.17, chloro
Common names: Chlorinated paraffin (C14-17), chloroalkanes,
C14-17; chloroparaffin, medium-chain
chlorinated paraffins
Molecular formula: CxHex-v+2) CLy, where x=14-17 and y=1-17
Example structural
formula
| | |
C14H24Clg
| | |
' ' ! C17H2Cly
Molecular weight See Table 1.2



B.1.2 Composition of the substance(s)
B.1.2.1 Purity

The theoretical percentage chlorine content by weight of several compounds
that can be considered as MCCPs is presented in Table 1.2. The amount of
chlorine (Cl) present in the commercial products is usually expressed as a
percentage by weight (% wt. Cl); however, since the commercial products
contain a number of components with different carbon chain lengths, it is not
possible to identify exactly which compounds are present in a given product,
although Table 1.2 can be used as a guide. Wherever possible in this report,
the actual carbon chain length (or range of chain length) and the degree of
chlorination (% wt. Cl) will be given.

MCCPs are produced commercially with between 40% and 70% chlorine by
weight; however, the highest chlorine content normally available is around 58-
60% wt. The lowest is around 40% wt. Cl. The majority of the tonnage of
MCCPs on the market has Cl content between 45% and 52% (RAR, 2008).

The purity of the produced chlorinated paraffin is related to the purity of the n-
paraffin feedstock. In Western Europe, chlorinated paraffins are made from
purified n-paraffin feedstocks containing no more than 1-2% isoparaffins and
<100 mg aromatics/kg (the aromatics are removed by treatment of the n-
paraffin with sulphuric acid). For some high-stability applications, n-paraffin
fractions with <1% isoparaffins and <10-100 mg aromatics/kg are used (BUA,
1992).

Table 1.2 Theoretical chlorine content of some MCCPs

Formula [Molecular % CI byFormula |Molecular (% Cl byFormula Molecular (% Cl by
weight weight weight weight weight weight
Formula [232.5 15.3 C15H24C|3 488.0 58.2 C16H18C|16 778.0 73.0
C14H,7Cl3 [301.5 35.3 C15H20Cly, 626.0 68.1
C14H24Clg 1405.0 52.6 C15H47Clys [729.5 73.0 C17H35Cl 274.5 12.9
C14H21Clg [508.5 62.8 C17H3,Cl,  [378.0 37.6
C14H15Cl421612.0 69.6 C16H33Cl  [260.5 13.6 Ci7H2oCl;  1481.5 51.6
C14H16Cl141681.0 73.0 C16H30Cls  [364.0 39.0 C17H26Clyp  [585.0 60.7
C16H27Cl;  467.5 53.2 C17H23Cly3  1688.5 67.0
C1s5H3:Cl  [246.5 14.4 C16H24Clyp [571.0 62.2 C17H21Clys  [757.5 70.3
C15H25Cl, [350.0 40.6 C16H21Cly3 [674.5 68.4 Ci7H19Cli7  1826.5 73.0




No specific analytical methods are currently available for the detection of
possible impurities present in the commercial products (ICI, 1995). However,
any impurities present in the commercial chlorinated paraffins are likely to be
related to those present in the n-paraffin feedstock, in which the major non-
paraffinic impurity is a small proportion of aromatics (generally in the range
50-100 ppm). The levels of chlorinated paraffins of chain lengths other than Ca4.
17 present in the current commercial products are <1%. The producers of
MCCPs (represented by Euro Chlor) have, since 1991, used paraffin feedstocks
in the production process with a Cqo.13 content of <1% (the actual levels are
often much lower than this), and a >C4g content of <1% (RAR, 2008).

B.1.2.2 Additives

It is known that additives/stabilisers such as long-chain epoxidised soya oil or
glycidyl ether are added to some chlorinated paraffins to inhibit the release of
hydrogen chloride (HCI) at elevated temperatures. These are used at
concentrations of <1% by weight. For some high thermal stability formulations,
other additives e.g. organophosphorus compounds have been reported to be
used in conjunction with these (BUA, 1992).

B.1.2.3 Medium-chain impurities present in other chlorinated paraffin
products

It has recently been reported that some long-chain chlorinated paraffins based
on a Cygy carbon chain length may contain a substantial proportion of C47
chlorinated paraffins, with only very small amounts of chlorinated paraffins of
shorter chain lengths (RAR, 2008). The typical levels reported were 17% C17
and <1% Cj¢, although the range of the C47 impurity was given as 10-20%. The
amounts of chlorinated paraffins with carbon chain lengths of C4s or lower
present in the C4g.2 liquid products would be negligibly small.

B.1.3 Physico-chemical properties

The physico-chemical properties are outlined in Table 1.3.



Table 1.3 Physicochemical properties of some MCCPs

Property Chlorine contentValue Remarks
(% wt)
Physical state (at ntp) 40-63 Liquid
Pour point -45 °C to 25 °C commercial mixtures -
no distinct melting
point
Boiling point (at ntp) >200°C decomposition with
release of HCI
Density 41 1.095 g/cm® at 20 °C
56 1.315 g/cm® at 20 °C
40-58 1.1-1.38 g/cm”® at 25°C
56 1.28-1.31 g/cm” at 60 °C
\Vapour pressure 45 2.27°10” Pa at 40 °C
0.16 Pa at 80 °C
52 1.3'10"-2.7°10" Pa at 20
°C
1.07°10° Pa at 45°C
6.010” Pa at 60 °C
0.051 Pa at 80°C
Water solubility 0.005-0.027 mg/|
Log octanol-water 45 5.52-8.21 measured by a high
partition coefficient 52 5.47-8.01 performance thin layer|
chromatography
method
Flash point >40 >210°C closed cup
Autoflammability not stated
Explosivity not applicable
Oxidising properties none

Note: ntp = normal temperature and pressure.

B.2 Manufacture and uses

B.2.1 Manufacture and import of a substance

As outlined in the environmental RRS (see section 1.2.2 of Annex 1) there were

six sites manufacturing MCCPs in the EU in 2004.

It i

s reported in the

International Uniform Chemical Information Database (IUCLID) that the sites in
the EU produce between 45000 -160000 tonnes of MCCPs per year. In 2006,
Euro Chlor (2008b) indicated that 63,691 tonnes of MCCPs were sold in the EU

25.

Details on how MCCPs are manufactured can be found in Section 2.1 of the

RAR.

B.2.2 Uses

The uses of MCCPs assigned a conclusion (iii) for human health (oil-based
metal working fluids only) or the environment (except leather fat liquors) are
outlined in Table 2.1. The usage information was gathered for the RRS (see

Annex 1).



Table 2.1 Summary of MCCPs use in the EU (metric tonnes)

Application 1994 | 1997 | 2003 | 2006
Metal working / cutting 2,611 | 5,953 | 8,113 | 8,920
Polyvinyl chloride (PVC) 45,476 | 51,827 | 32,450 | 34,676
Rubber/polymers (other than PVC) 2,497 | 2,146 | 3,521 | 7,077
Carbonless copy paper* 1,296 741 89 -

Total 56,573 | 65,256 | 53,820 | 63,691

As can be seen from Table 2.1 and confirmed by industry MCCPs are no longer
used in the production of carbonless copy paper. As this use is no longer
current it will not be considered further within this Annex XV report (it has been
considered in Annex 1).

B.3 Classification and labelling
B.3.1 Classification in Annex | of Directive 67/548/EEC
MCCPs are currently classified (published in the Official Journal in October
2008 and will come into force in 1 June 2009) in Annex 1 of Directive
67/548/EEC (Dangerous Substance Directive) with respect to their effects on

human health or the environment as follows.

Environment

Classification: N Dangerous for the environment
Labelling: R50/53
R Phrases:

R50  Very toxic to aquatic organisms
R53  May cause long-term adverse effects in the aquatic environment.

Human health

Classification: R64 : R66
Labelling: R64-66

R Phrases:

R64  May cause harm to breast-fed babies

R66  Repeated exposure may cause skin dryness or cracking

S-phrases:

S1/2  Keep locked up and out of reach of children). [For use only if sold to the
public.]

B.4 Environmental fate properties
The following text only provides a brief summary of relevant properties. Full

details are available in the original ESR risk assessment report (EC, 2005) and
its subsequent addendum (ECB, 2007).
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B.4.1 Degradation

Hydrolysis is not expected to be a significant degradation process for MCCPs in
the environment. An atmospheric half-life of 1-2 days is estimated for reaction
with hydroxyl radicals: a value for the rate constant for the reaction (kon) of 8 x
10™"? cm® molecule™ s™ is used for the environmental modelling in the risk
assessment.

MCCPs are not readily or inherently biodegradable, so a biodegradation rate
constant of 0 day™ is used in the risk assessment. There is evidence that some
microorganisms may be capable of degrading MCCPs in the environment in
acclimated or co-metabolic systems, but it is not possible to estimate a likely
environmental degradation half-life from these data. The potential for
biodegradation appears to decrease with increasing chlorine content, which
implies that the more highly chlorinated products may be more persistent than
the less chlorinated ones.

B.4.2 Environmental distribution

A soil organic carbon-water partition coefficient (K,.) of 588,844 I/kg can be
estimated using quantitative structure activity relationships and an octanol-water
partition coefficient (log Kow) of 7.0. This value is considered to be
representative of MCCPs in the risk assessment; although some components of
the commercial products may have higher or lower values, all are expected to
show a high degree of adsorption onto soil, sediment and suspended sediment.

Fugacity modelling indicates that MCCPs are likely to be mainly associated with
the soil and sediment compartments.

A removal rate of 93% by adsorption onto sewage sludge during waste water
treatment is used in the risk assessment (based on data for short-chain
chlorinated paraffins). There is no removal by volatilisation (vapour pressure =
2.7 x 10 Pa; water solubility = 0.027 mg/l; Henry’s law constant ~4.9 Pa m®
mol™") or degradation, so 7% is released to surface water according to the
SIMPLETREAT model.

Some components of the commercial products might have properties that may
mean that long-range transport via the atmosphere is a possibility.

B.4.3 Bioaccumulation

The highest measured bioconcentration (BCF) value for (freshwater) fish is
1,087 I/kg determined in a flow-through study. This value may be conservative
since it is based on analysis of radioactivity, but is assumed to be
representative for the commercially supplied substance for the assessment of
secondary poisoning in the aquatic food chain (along with and an accumulation
factor from food of between 1 and 3 on a lipid basis). BCFs appear to be higher
for some species of marine mollusc, but interpretation of these studies is not
straightforward (e.g. there is a possibility that the organisms were exposed to
undissolved substance or the substance adsorbed to food particles).

11



Nevertheless, a range of other information (e.g. predictions, dietary
accumulation, relatively long elimination half-lives in a number of species, and
monitoring studies) suggests that the overall bioaccumulation factor (BAF)
might be above 2,000 I/kg for some components. The available database is
relatively limited and considerable uncertainty exists over the actual
bioaccumulation potential of this type of substance. Further fish
bioaccumulation work is being performed to provide a more solid conclusion for
this endpoint (results will not be available until after 1 December 2008).

A measured BCFeathworm Of 5.6 I/kg on a wet weight basis is used for the
assessment of terrestrial secondary poisoning. The potential for uptake by
worms from soil (and sediment) appears to reduce with increasing chlorine
content.

B.4.4 Secondary poisoning

As described in the preceding paragraphs, the substance is persistent and has
a moderately high bioaccumulation factor. Since it is classified with the risk
phrase R64, there is a potential for secondary poisoning.

B.5 Human health hazard assessment

Full details of the human health hazard assessment can be found in section
4.1.2 of the EU RAR and its update.

B.5.1 Derivation of DNEL(s)/DMEL(s) or other quantitative or
gualitative measure for dose response

The purpose of this transitional dossier is to develop a risk reduction strategy for
exposure situations for which conclusion (iii) was reached in the RAR.
Therefore, derived no effect levels (DNELs) have only been calculated for the
health endpoints and routes of exposure that are relevant to the exposure
situations of concern (conclusion iii) identified in the RAR.

B.5.1.1. Overview of dose descriptors

The human health endpoints for which concerns (conclusion iii) have been
identified in the RAR are:

Repeat dose toxicity
Carcinogenicity

Effects at the time of parturition
Effects mediated via lactation

The dose descriptors that were identified in the RAR for these endpoints are
summarised in Table 5.1 below.

12



Table 5.1 Dose descriptors used for risk characterisation in the RAR

Endpoint Quantitative dose | Associated Remarks on the study
descriptor or other | relevant effect
information on potency
Local effect | Systemic
effect
Repeated dose toxicity (sub-acute/sub-chronic/chronic)
Oral NOAEL 23 | Kidney damage 90-day dietary study in
mg/kg/day the rat
Inhalation No data available
Dermal No data available
Carcinogenicity
Oral NOAEL 23 | Kidney toxicity | 90-day dietary study in
mg/kg/d (chronic nephritis | the rat
and tubular
pigmentation)
Effects at the time of parturition
Oral 100 Maternal Vit K | 1-generation dietary
mg/kg/day deficiency in late | study in the rat, total
(NOAEL) pregnancy treatment duration of 11-
12 weeks
Effects mediated via lactation
Oral 47 mg/kg/day | Neonatal Vit K | 1-generation dietary
(NOAEL) deficiency study in the rat, total
mediated, via | treatment duration of 11-
lactation 12 weeks

B.5.1.2 Exposure situations for which a risk reduction strategy is
required

In the RAR, conclusion (iii) was identified for:

Workers: Use of MCCPs in oil-based metal working fluids
The pattern of exposure for this use includes long-term repeated exposure by
the inhalation and dermal routes. DNELSs for short-term exposure scenarios are
not required as there are no concerns identified for acute toxicity. The following

worker DNELs have been derived:

Worker-DNEL long-term for inhalation route
Worker-DNEL long-term for dermal route

Consumers: No concerns were identified in the RAR

Man via the environment: No concerns were identified in the RAR

B.5.1.3 Worker-DNEL long-term inhalation route
The RAR concluded that long-term repeated exposure to MCCPs has the
potential to cause adverse effects in the kidney including carcinogenicity. There
are also concerns identified for exposed pregnant worker and their breast-fed
babies due to vitamin K deficiency. The dose descriptors for these effects have

been derived from oral studies in animals as there are no data available for the
inhalation route and in humans. Owing to the different nature of the effects seen

13




and the differences in dose-response relationship, it is necessary to calculate
separate endpoint specific DNELs for the kidney toxicity, the effects at time of
parturition and the effects mediated via lactation in order to identify the critical
long-term DNEL. As the dose descriptors have been identified from oral studies,
route-to-route extrapolation will be performed.

B.5.1.3.1 Inhalation DNEL derived for kidney effects/carcinogenicity

Increase in kidney weight, chronic nephritis and renal tubular pigmentation were
observed in animals repeatedly exposed to MCCPs at dose levels above 222
mg/kg/d (90-day study in the rat). A NOAEL of 23 mg/kg/d was identified for
these effects. There are no specific studies investigating the carcinogenicity
potential of MCCPs, but kidney tumours were seen with the related substance,
short chain chlorinated paraffins (SCCPs). Although “read across” from SCCPs
to MCCPs is not straight forward, it cannot be completely ruled out that this form
of kidney toxicity might lead to cancer through a non-genotoxic mode of action.
Therefore, the NOAEL for repeated dose effects on the kidney identified from
the 90-day study in the rat would also apply for the carcinogenicity endpoint.

In the RAR, absorption of MCCPs following oral and inhalation exposure were
considered to be 50% in both humans and animals; therefore, there is no need
to adjust the NOAEL for bioavailability when extrapolating from oral to inhalation
route. The oral NOAEL is divided by 0.38 m%kg bw/8h (default respiratory
volume in rat, Table R.8.2 of CSR guidance) to give the corresponding rat
inhalation 8h-NOAEC (no-observed adverse effect concentration) of 60.53
mg/m?®. To obtain the starting point for workers, a factor of 0.67 is applied to the
NOAEC to account for the differences in inhalation rates between animals at
rest and humans involved in light activity.

23 +0.38 x 0.67 = 41 mg/m*®

The corrected dose descriptor is therefore 41 mg/m?® (8h-TWA).

14



Assessment factors and DNEL calculation for worker DNEL long-term
inhalation systemic effects based on animal NOAEL for kidney toxicity
and cancer

Uncertainties AF Justification

Interspecies 2.5 It is not necessary to apply an allometric scaling
differences factor because the starting point has been corrected
for differences in respiratory volume and this takes
account of differences in metabolic rates. There are
no data for MCCPs to quantify other differences
between animals and humans that could affect
interspecies extrapolation; on this basis, the default
factor of 2.5 to account for other species differences

will be applied.
Intraspecies 5 It is not possible to identify from the available data
differences the potential inter-individual variability in susceptibility

to MCCP induced toxicity. The standard default for
differences within a worker population is therefore

applied.
Differences in |2 It is expected that the severity of effects would
duration of increase with duration. Since the dose descriptor is
exposure derived from a 90-day study, it is necessary to apply

a factor of 2 to take account of extrapolation of
subchronic data to chronic exposure.

Dose response | 1 The difference between the LOAEL (222 mg/kg/d)

and endpoint and the NOAEL (23 mg/kg/d) is approximately 10-

specific/severity fold and the effect at the LOAEL is only minor;

issues therefore, it is not necessary to apply a factor to take
account of this.

Quality of [ 1 The repeat dose toxicity of MCCPs has been well

database studied. Although, there are no data on the

carcinogenicity of MCCPs, this is considered to be
the consequence of the repeated dose toxicity.
Overall, confidence in the database is high, so the
standard default assessment factor of 1 is applied.

Overall assessment factor: 25

Endpoint specific DNEL: 41/25 =1.6 mg/m®

B.5.1.3.2 Inhalation DNEL derived for maternal Vit K deficiency in late
pregnancy leading to potential adverse effects at the time of
parturition

A NOAEL of 100 mg/kg/d has been identified in the RAR for these effects from
an oral study in which pregnant female rats were exposed to MCCPs for 11-12
weeks. For inhalation exposure, the rat NOAEL is converted into an inhalatory
NOAEC by dividing it with 0.38 m*/kg bw (the default respiratory volume for the
rat corresponding to the daily duration for worker exposure) to give 263.16
mg/m® (8h-TWA). In the RAR, absorption of MCCPs following oral and
inhalation exposure were considered to be 50% in both humans and animals;
therefore, a correction for differences in bioavailability is not needed. To obtain
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the starting point for workers, a factor of 0.67 is applied to the NOAEC to
account for the differences in inhalation rates between animals at rest and
humans involved in light activity.

This gives a corrected dose descriptor of 176 mg/m® (8h-TWA)

Assessment factors and DNEL calculation for worker DNEL long-term
inhalation systemic effects based on the animal NOAEL for Vit K
deficiency in the dam

Uncertainties AF Justification

Interspecies 2.5 It is not necessary to apply an allometric scaling
differences factor because the starting point has been corrected
for differences in respiratory volume and this takes
account of differences in metabolic rates. There are
no data for MCCPs to quantify other differences
between animals and humans that could affect
interspecies extrapolation; on this basis, the default
factor of 2.5 to account for other species differences

will be applied.
Intraspecies 5 It is not possible to identify from the available data
differences the potential inter-individual variability in susceptibility

to MCCP induced toxicity. The standard default for
differences within a worker population is therefore

applied.
Differences in | 1 No additional factor to account for differences in
duration of duration of exposure is considered necessary as the
exposure experimental duration of exposure is the relevant

duration of exposure for a working woman of child-
bearing capacity.

Dose response | 2 16% mortality was observed at the LOAEL (538

and endpoint mg/kg/d) and given the inadequate spacing between

specific/severity the doses; further adjustment of the dose descriptor

issues by an assessment factor of 2 is consider necessary
to account for severity issues.

Quality of [ 1 The dose descriptor has been derived from a well-

database reported guideline-compliant generational study with

other studies investigating the possible underlying
mechanism also available. The quality of the
database is therefore not considered to contribute
uncertainty to this assessment and hence it is not
necessary to apply an additional factor.

Overall assessment factor: 25

Endpoint specific DNEL: 176/25 = 7 mg/m® (8h-TWA)

B.5.1.3.3 Inhalation DNEL derived for effects mediated via lactation

A NOAEL of 47 mg/kg bw/d has been identified in the RAR for these effects
from a 1-generation fertility study in the rat with total exposure duration of 11-12
weeks. For inhalation exposure, the rat NOAEL is converted into an inhalatory
NOAEC by dividing it by 0.38 m®kg bw (the default respiratory volume for the
rat corresponding to the daily duration for worker exposure) to obtain 123.68
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mg/m? (8h-TWA). The RAR assumes that absorption via the oral and inhalation
routes are equal (i.e. 50%) and to be the same for humans and rats, therefore a
correction for differences in bioavailability is not required. To obtain the starting
point for workers, a factor of 0.67 is applied to the NOAEC to account for the
differences in inhalation rates between animals at rest and humans involved in
light activity.

The corrected dose descriptor is 83 mg/m?® (8h-TWA)

Assessment factors and DNEL calculation for worker DNEL long-term
inhalation systemic effects based on the animal NOAEL for effects
mediated via lactation

Uncertainties AF Justification

Interspecies 25 The dose descriptor is obtained from an inhalation
differences study it is therefore not necessary to apply an
allometric scaling factor to take account of
differences in basal metabolic rates between animals
and humans. There are no data to quantify other
differences between animals and humans that could
affect interspecies extrapolation. On this basis the
default factor of 2.5 to account for other species
differences will be applied.

Intraspecies 5 It is not possible to identify from the available data
differences the potential inter-individual variability in susceptibility
to MCCPs induced toxicity. The standard default for
differences within a worker population is therefore

applied.
Differences in | 1 Subchronic to chronic extrapolation of data is not
duration of required, as, for effects via lactation, exposure is not
exposure chronic. Hence there is no need to apply an
additional factor.
Dose response | 2 11% reduction in pup survival was observed at the
and endpoint LOAEL of 74 mg/kg bw/d, although no statistical
specific/severity significance was achieved. Pup survival can vary
issues from 0 to 10% in control (untreated) animals so the

effect at the LOAEL is considered to be borderline.
However, given that the endpoint of concern is
lethality in offspring exposed to MCCPs in utero, it is
considered appropriate to further adjust the dose
descriptor by a factor of 2 to address any residual
uncertainty in the dose response.

Quality of | 1 The dose descriptor has been derived from a well-
database reported guideline-compliant generational study with
other studies exploring the possible underlying
mechanism also available. The quality of the
database is therefore not considered to contribute
uncertainty to this assessment and hence it is not
necessary to apply an additional factor.

Overall assessment factor: 25

Endpoint specific DNEL: 83/25 = 3 mg/m® (8h-TWA)
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B.5.1.3.4 Selection of worker-DNEL long-term inhalation

Effects of long-term exposure to MCCPs are of different nature; therefore,
endpoint specific DNELs have been calculated using animal data. It is therefore
necessary to identify which of these DNELs is the critical DNEL for assessing
long-term inhalation exposure of workers.

Repeat dose toxicity (i.e. kidney effects) and carcinogenicity were considered
together in deriving an endpoint specific DNEL. This is because the cancer
would only arise as a result of sustained kidney toxicity, and therefore it seems
appropriate to base the risk assessment of both repeated dose effects and
cancer on one DNEL (1.6 mg/m®). Potential adverse effects in exposed
pregnant women at the time of parturition and their breast-fed neonates were
also considered. Endpoint specific DNELs have been derived separatelgl for the
parturition effects (7 mg/m°®) and the lactation-mediated effects (3 mg/m°); these
DNELSs are higher than that for the kidney toxicity/carcinogenicity (1.6 mg/m?®).

It is therefore, concluded that the critical DNEL for long-term inhalation
exposure in workers is that for repeated dose toxicity/carcinogenicity.

The worker DNEL long-term inhalation route is 1.6 mg/m3.

B.5.1.4 Worker-DNEL long-term dermal route

MCCPs have the potential to be absorbed across the skin and hence, there is
the potential for adverse systemic effects arising as a result of skin exposure.
No studies have been undertaken by the dermal route to characterise the dose-
response relationship for systemic effects therefore it will be necessary to obtain
a long-term dermal DNEL by extrapolation. Since kidney toxicity/carcinogenicity
has been identified as the critical health endpoint for long-term inhalation
exposure, this endpoint will also be the critical endpoint for long-term dermal
exposure. The worker-DNEL long-term dermal route will therefore be based on
the animal NOAEL of 23 mg/kg/d obtained from a 90-day study in the rat.

In the RAR, absorption in both humans and animals are considered equal. 1%
absorption is assumed for dermal and 50% for the oral routes, respectively;
therefore, to conduct a route-to-route extrapolation, there is need to adjust the
NOAEL for differences in absorption.

The corrected starting point is therefore:

23 x 50 = 1150 mg/kg/day
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Assessment factors and DNEL calculation for worker DNEL long-term
dermal systemic effects based on the animal NOAEL

Uncertainties

AF

Justification

Interspecies
differences

10

The dose descriptor is obtained from an oral study in
the rat. To use a value extrapolated from a rat oral
study to assess dermal exposure in humans it is
necessary to apply an allometric scaling factor of 4 to
take account of differences in basal metabolic rates
between rats and humans. There are no data for
MCCPs to quantify other differences between
animals and humans that could affect interspecies
extrapolation. On this basis a default factor of 2.5 to
account for other species differences will also be
applied giving an overall assessment factor of 10.

Intraspecies
differences

There are no data to quantify variability in
susceptibility to the effects of long-term exposure to
MCCPs in the human population. The default factor
of 5 for workers will therefore be used to take
account of intraspecies differences.

Differences in
duration of
exposure

It is expected that the severity of effects would
increase with duration. Since the dose descriptor is
derived from a 90-day study, it is necessary to apply
a factor of 2 to take account of extrapolation of
subchronic data to chronic exposure.

Dose response

The difference between the LOAEL (222 mg/kg/d)

and endpoint and the NOAEL (23 mg/kg/d) is approximately 10-

specific/severity fold and the effect at the LOAEL is only minor;

issues therefore, it is not necessary to apply a factor to take
account of this.

Quality of | 1 The repeat dose toxicity of MCCPs has been well

database studied. Although, there are no data on the

carcinogenicity of MCCPs, this is considered to be
the consequence of the repeated dose toxicity.
Overall, confidence in the database is high, so the
standard default assessment factor of 1 is applied.

Overall assessment factor:

100

Endpoint specific DNEL: 1150/100 = 11.5 mg/kg/day

The worker DNEL long-term dermal route is 11.5 mag/kg/day.

B.5.1.5 Summary of critical DNELs

Worker

DNEL long-term inhalation

1.6 mg/m° (8h-TWA)

DNEL long-term dermal

11.5 mg/kg/day

B.6 Human health hazard assessment of physico-chemical properties

A conclusion (ii) for the human health assessment of physico-chemical
properties was assigned in the RAR indicating that the risks are adequately

controlled.

19




B.7 Environmental hazard assessment

Full details of the environmental hazard assessment can be found in section 3.2
of the RAR (EC, 2005). Outlined below is a summary of the environmental
endpoints that were agreed in the RAR.

B.7.1 Aquatic compartment (including sediment)

The PNECyater is 1 pg/l, based on a 21-day NOEC for Daphnia magna and an
assessment factor of 10.

The PNECsediment is 5 mg/kg wet wt., based on a chronic NOEC of 50 mg/kg wet
wt. for Lumbriculus variegatus and Hyalella azteca and an assessment factor of
10.

No PNECs were derived for the marine environment in either EC (2005) or ECB
(2007).

B.7.2 Terrestrial compartment

The PNECsoilstandard) is 10.6 mg/kg wet wt., based on a chronic NOEC of
248 mg/kg wet wt. for the worm Eisenia fetida — normalised to a NOECstandard of
106 mg/kg wet wt. for a standard soil organic matter/carbon content of 2% (the
organic carbon content of the soil used in the worm study was 4.7%) — and an
assessment factor of 10.

B.7.3 Atmospheric compartment

No data are available on possible effects of the substance on the atmosphere.
However, given the low volatility of the substance, neither biotic nor abiotic
effects are likely.

B.7.4 Microbiological activity in sewage treatment systems

The PNEC for waste water treatment plants is estimated to be 80 mg/l, based
on the lowest threshold concentration reported to cause effects on bacteria
(which approximates to a NOEC/LOEC) and an assessment factor of 10.

B.7.5 Non compartment specific effects relevant for the food chain
(secondary poisoning)

In an update to the approach adopted in EC (2005), ECB (2007) derives a
PNEC.a of 10 mg/kg food, based on a NOAEL of 300 mg/kg food from a
90-day study with rats and an assessment factor of 30.

B.8 PBT and vPvB assessment

Full details of the PBT assessment can be found in section 3 of the addendum
RAR (ECB, 2007). The results of this assessment can be found in section 2.6
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of Annex 1. Work on determining the potential PBT properties of MCCPs is still
being carried out by industry and is not expected to be complete before 2009.

B.8.1 Assessment of PBT/VPvB properties — Comparison with criteria
of Annex Xl

MCCPs meet the screening criterion for P/vP. There are no data from
degradation simulation tests with the substance itself. However, the related
substance short-chain chlorinated paraffins meets the formal P and vP criteria
(EC, 2008), with mineralisation half-lives of around 1,630-1,790 days in
freshwater sediment and 335-680 days in marine sediment. These data
suggest that MCCPs would also be persistent within the meaning of the PBT
criteria and it is considered unlikely that further testing would change this
interpretation.

Based on the most reliable Bioaccumulation factor (BCF) estimate of 1,087 I/kg
in fish, the substance would not meet the criteria for either B or very
bioaccumulative (vB). However, as mentioned in Section B.4.3 above, a
number of other factors are relevant and the balance of evidence is that the
substance meets the screening criterion for B. Further information on fish
bioaccumulation is needed before a final decision can be taken.

The T criterion is met (based on the 21-day NOEC of 0.01 mg/l in Daphnia).
B.8.2 Emission characterisation
Not relevant for this dossier.
B.9 Exposure assessment
B.9.1 General discussion on releases and exposure

B.9.1.1 Summary of existing legal requirements associated with
human health

The following discussion of existing legal requirements only details those
related to the use of MCCPs in OBMWFs as it was only this that was assigned
a conclusion (iii) for human health.

B.9.1.1.1 Regulation 1907/2006 (REACH)

REACH (Registration, Evaluation, Authorisation and Restriction of Chemicals)
will require those companies that manufacture and/or import chemicals in to EU
to register them with the European Chemicals Agency (ECHA) in Helsinki.
REACH will require these registrations to be supported by data on the
substance. The amount and type of data that will be required increases with
increasing tonnage.

Registration requires manufacturers and importers to submit:
- atechnical dossier, for substances in quantities of 1 tonne or more, and
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- a chemical safety report, for substances in quantities of 10 tonnes or
more.

The technical dossier should contain information on the properties, uses and
on the classification of a substance as well as guidance on safe use.

The chemical safety report (CSR) for substances manufactured or imported in
quantities starting at 10 tonnes should document the hazards and classification
of a substance and the assessment as to whether the substance is PBT or
vPvB. When the substance is classified as dangerous or is a PBT or vPvB
substance the CSR should also describe exposure scenarios. Exposure
scenarios are sets of conditions that describe how substances are
manufactured or used during their life-cycle and how the manufacturer or
importer controls, or recommends downstream users (DUs) to control,
exposures of humans and the environment. The exposure scenarios must
include the appropriate risk management measures (RMMs) and operational
conditions (OCs) that, when properly implemented, should ensure that the risks
from the uses of the substance are adequately controlled. Exposure scenarios
should be developed to cover all “identified uses” which are the manufacturers’
or importers’ own uses, and uses that are made known to the manufacturer or
importer by their downstream users and which the manufacturer or importer
includes in his assessment. Relevant exposure scenarios will need to be
annexed to the safety data sheets that will be supplied to downstream users
and distributors.

As all those who manufacture MCCPs in the EU do so in quantities of 210 tpa,
a CSR will need to be provided by the manufacturer/importer. In addition, as
MCCPs will be classified as a dangerous substance, exposure scenarios
demonstrating that exposures are below the DNEL will need to be submitted.
When a DNEL cannot be derived, (as outlined in Section B5.1) substances
should have a qualitative assessment.

The progressive implementation of REACH will have implications for the
management of workplace exposure in the EU. Suppliers of substances that
fall within the remit of REACH will have to demonstrate that exposures
associated with identified uses are less than the DNEL (i.e. that the substance
is adequately controlled), and will have to provide information on the measures
that should be in place to control exposure (detailed in the CSR and passed
onto the supply chain in the safety data sheets).

B.9.1.1.2 Workplace Legislation

The key pieces of EU legislation that govern workplace health and safety are
the Framework Directive (89/391/EEC) and its daughter directives including the
Chemical Agents Directive (98/24/EC) (CAD). The Framework Directive outlines
general principles for the management of workplace health and safety for all
workplace hazards. The CAD describes specific measures to be taken in
relation to the control of chemical hazards. The CAD requires employers to
assess the risks to worker health and safety posed by chemical agents in the
workplace and to take the necessary preventative measures to minimise those
risks by:
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e substitution of a hazardous process or substance with a process or
substance which presents no or lower hazards to workers;

o designing work processes and engineering controls to minimise the
release of a hazardous chemical agent;

« applying collective protection measures at the source of the risk e.g.
adequate ventilation and appropriate organisational measures, and;

e where exposure cannot be prevented by other means, application of
individual protection measures including personal protective equipment.

Employers should always, by preference, try to prevent exposure. Where it is
not possible to do this, they must control exposure adequately by all routes.
The Directive outlines a priority order (as above) in which risk management
measures should be applied.

B.9.1.1.3 Occupational Exposure Limit (OEL) Values
The EU has developed a programme whose objectives are to:

e prevent or limit the exposure of workers to dangerous substances at
workplaces; and,
« to protect the workers that are likely to be exposed to these substances.

Setting occupational exposure limits is an essential part of this programme,
which is endorsed under the following directives:

e« Council Framework Directive 89/391/EEC on the introduction of
measures to encourage improvements in the safety and health of
workers at work;

o Council Directive 98/24/EC on the protection of the health and safety of
the workers from the risks relating to chemical agents at work (the
‘Chemical Agents Directive’);

o Commission Directive 2000/39/EC establishing a first list of Indicative
Occupational Exposure Limit Values (IOELVs) (for 63 agents) and
Commission Directive 2006/15/EC establishing a second list of IOELVs
(for 33 agents);

e Council Directive 2004/37/EC on the protection of workers from the risks
related to carcinogens or mutagens at work (the Carcinogens and
Mutagens Directive).

The major task of the European Commissions’s Scientific Committee on
Occupational Exposure Limits (SCOEL) is to give advice on the setting of OELs
based on scientific data and where appropriate propose values. SCOEL may
recommend OELs, which can be supplemented by further notations and
information such as routes of absorption, as:

« eight-hour time-weighted average (8hr-TWA);
e short-term exposure limits (STEL); and/or
« biological limit values (BLVs).

SCOEL aims to give health-based OELs that can be recommended when the
available scientific data suggest that a clear threshold value can be identified for
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the adverse effects of the substance in question. For some adverse effects (in
particular respiratory sensitisation and genotoxicity i.e. damage to genes), it is
currently impossible to identify such limits. In these cases, SCOEL can
recommend a pragmatic OEL, which is established on the basis of data on dose
and risk.

The European Commission uses the scientific advice from SCOEL to make
proposals for IOELVs. Limits based solely on scientific considerations are
considered as adaptations to technical progress, and are incorporated in
proposals for Commission directives within the framework of the CAD and are
indicative. Limits that take account also of socio-economic and technical
feasibility factors are included in proposals for Council directives under either
CAD or the Carcinogens and Mutagens Directive and are binding.

B.9.1.1.4 Classification and Labelling

Harmonised rules for classification and labelling are outlined in Council
Directive 67/548/EEC (Dangerous Substances Directive) and 1999/45/EC
(Dangerous Preparations Directive). These Directives will continue alongside
the EC Classification, Labelling and Packaging (CLP) Regulations through the
transitional period up to June 2015. The CLP Regulation is expected to come
into force in January 20009.

The main objective of these Directives is to communicate intrinsic hazardous
properties of substances through classification and labelling. The Directives
outline the classes of substances or preparations that are considered to be
dangerous e.g. sensitisers. The Directives also outline the hazard symbols, risk
and safety phrases and labelling and packaging requirements that should be
adhered to when a substance is considered to be dangerous.

B.9.1.2 Summary of existing legal requirements associated with
the environment

A number of legislative and other measures that are expected to directly or
indirectly affect the risks associated with MCCPs have been identified. Detailed
information is given on these in Section 3 (see Table 3.1) of Annex 1. These
include national level measures taken in the EU Member States and other
countries, as well as EU-level legislation such as:

marketing and use restrictions on SCCPs;

the Integrated Pollution Prevention and Control Directive;

the Water Framework Directive, and

controls on the disposal of waste oils and other chlorinated wastes.

B.9.1.3 Summary of effectiveness of the implemented human health
risk management measures

B.9.1.3.1 REACH (1907/2006)

As REACH is a European Regulation, it will be an effective legal instrument to
aid MCCPs risk reduction. REACH requires manufacturers and importers to
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assess the risks that are from the manufacture and/or use of their substance
and to pass this information down the supply chain. The information supplied to
downstream users will include improved data on the hazards plus an exposure
scenario (if one is required depending on whether the substance is classified as
dangerous) for the use of the substance in a particular scenario. = As MCCPs
will be classified as dangerous (see section B.3.1), and are manufactured in
quantities 210 tpa (see section B.2.1), such information will be available to the
user.

This improved information will be passed to the end user after the substance
has been registered. MCCPs are manufactured by companies in >1000 tonnes
per annum (tpa) and therefore the information should be available to
downstream users via safety data sheets from December 2010.

B.9.1.3.2 Chemical Agents Directive (98/24/EC)

If industry applies the principles of ‘good practice’, as outlined by CAD, then this
should ensure an effective reduction in exposure of humans to chemical
substances in the workplace.

B.9.1.3.3 Indicative Occupational Exposure Limit Values

An OEL is an important tool in exposure control in the workplace. An OEL
provides a ‘benchmark’ against which employers can assess the effectiveness
of the measures in place to control exposure. In the absence of air monitoring,
employers can have no confidence that exposures have been controlled to
appropriately low levels and, should employees become ill, they would have no
evidence to demonstrate an adequate control regime. Although workplace
monitoring can be undertaken in the absence of an OEL, the significance of the
concentrations measured/found is often unclear.

Currently, there is no specific EU-wide IOELV or any national OELs in any
Member State for MCCPs.

B.9.1.3.4 Classification and Labelling

When substances and preparations are properly classified and labelled the
potential hazards are identified and appropriate risk management measures are
communicated on labels and in safety data sheets to those handling the
substance or preparation. As the classification and labelling of MCCPs has yet
to be formally listed in Annex | to Directive 67/548/EEC (as outlined in section 3)
then effective communication of these hazards, risks and risk reduction
measures are not being fully communicated to the users. For example, once
the classification and labelling has been agreed and listed in Annex | then other
legislation, such as Directive 92/85/EEC (Pregnant Workers Directive), will also

apply.

The Pregnant Workers Directive (92/85/EEC) on the introduction of measures to
encourage improvements in the safety and health at work of pregnant workers
and workers who have recently given birth or are breast feeding places a duty
on the employer to temporarily introduce measures for a pregnant or breast-
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feeding worker to avoid exposure to risk through adjustment of working
conditions, granting leave or moving the employee to another job.

It is therefore important that the classification and labelling is agreed to ensure
that workers are effectively protected from the hazards of MCCPs.

B.9.1.4 Summary of effectiveness of the implemented environmental
risk management measures

Despite the existence of the legislative measures summarised in Section
B.9.1.2 (and presented in detail in 3 of Annex 1), there remains a need for
limiting the environmental risks associated with MCCPs at the EU-level, given
that most of the sectors will generally not be comprehensively regulated in
relation to emissions of MCCPs. However, it is recognised that — for most if not
all of the sectors — there will be a potentially significant number of companies
where emissions are already well controlled and environmental risks will be
much lower than those of the worst-case sites covered by the risk assessment.

B.9.2 Manufacturing of MCCPs

A conclusion (ii) was assigned for human health and the environment indicating
that there is no need for further risk reduction measures beyond those which
are already applied, therefore this scenario will not be discussed any further in
this Annex XV report.

B.9.3 Human Health exposure assessment

The information outlined below (in section B.9.3.1) only considers the use of
MCCPs in OBMWEFs, as this was the only use assigned a conclusion (iii) for
human health.

B.9.3.1 Use of oil-based metal working fluids
Introduction

MCCPs are included in oil-based MWF (OBMWF) to enhance lubrication and
surface finish in extreme pressure metalworking and forming applications, such
as metal cutting and grinding. The release of chlorine by frictional heat provides
a chloride layer on the metal surface, reducing friction levels at the contact
points between tool and workpiece and between tool and chip.

As outlined in Table 2.1 more than 8000 tpa of MCCPs were used in the
formulation of metal working/cutting fluid in 2006. The amount of chlorinated
paraffins present in a given fluid depends on the final application (BUA, 1992).
As described in the RAR, OBMWFs products may contain as little as 2% and as
high a level as 100% MCCPs. The main uses for OBMWFs are for those
containing 5-10% MCCPs. However, some heavy duty applications require
OBMWEFs with high MCCPs content, typically 50-70% and for processes such
as broaching the MCCPs content may be up to 100% (i.e. neat MCCPs). The
RAR concluded that a 70 % MCCPs product should be used as representative
of heavy-duty processes using MCCPs.
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Recent information from one UK-based manufacturer stated that OBMWFs
supplied for use in metal removal operations (i.e. cutting and grinding) can
contain between 1% and 30% of MCCPs. However, the majority of products by
number and volume supplied into the market contain between 5% and 15%
MCCPs. These products are used in metal cutting operations such as turning,
milling, drilling, boring, tapping, screwing, reaming, gear cutting, form tool work
and parting off and in grinding operations. Products with MCCPs content
greater than 20% are used for extremely arduous tasks.

In metal forming processes (sometimes known as chip-less machining), MCCPs
with higher levels of chlorination are used and are present in the oil at
concentrations up to 50% (RAR, 2008). A UK-based manufacturer stated that
lubricants supplied for such processes as broaching, pressing, deep drawing,
stamping, fine blanking, cold heading, internal thread rolling as well as rod, bar
and tube drawing can have MCCPs content ranging from 5-100%, but products
typically contain 10-30% MCCPs.

We have assumed that a 10% MCCPs product will be representative of the
major processes using MCCPs.

In metal working, MCCPs aerosols may be generated by mechanical agitation
during the use of OBMWFs, in particular, in the engineering industry. Oils
coming into contact with rapidly rotating machinery would create mist and very
low viscosity OBMWFs may also give rise to vapours. Metal forming activities
do not give rise to mechanically produced mist. Many thousands are likely to be
potentially exposed to MCCPs in their use in MWFs throughout the EU.

Exposure values

Despite a request for industry to provide newer exposure data on the use of
MCCPs in OBMWEFs for this Annex XV report none were provided. Therefore,
the exposure values and approach used in this Annex XV report are those
agreed in the RAR.

Inhalation

No measured data were available for airborne exposure to MCCPs during its
use in OBMWFs. Hence, exposures were derived from measured data on
exposure to oil mist. No short-term exposure inhalation values were derived as
exposures were considered to be long-term due to the nature of the work.

The RAR described a wide ranging survey of worker exposure to MWFs by the
Health and Safety Executive (HSE). A total of 31 sites were surveyed. At 12 of
these sites a total of 40 personal exposures to OBMWF were measured. The
95th percentile result of these 40 samples was an 8-hour TWA of 3.4 mg/m?® for
OBMWF. The RAR used 70% as the upper limit of MCCPs content in
OBMWFs for major heavy duty applications. This corresponds to a reasonable
worst case (RWC) exposure of 2.4 mg/m?® 8-hour TWA (see Table 9.1).
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Following the same approach outlined within the RAR a RWC 8-hr TWA has
been determined for OBMWFs containing 10 % MCCPs, as it is these
concentrations that are typically used within industry. This corresponds to RWC
exposure of 0.3 mg/m?> 8-hr TWA for an in-use concentration of 10% (see Table
9.1). No typical inhalation exposure values were detailed in the RAR.

The values outlined above are exposure to liquid droplets containing MCCPs
i.e. the MCCPs in liquid form. There will also be some exposure to MCCPs
vapour. MCCPs are viscous liquids with very low vapour pressures. A vapour
pressure of 2.7 x 107 KPa at 20°C for the 52% chlorinated MCCPs was used as
a representative value for all MCCPs regardless of chlorination in the RAR (see
Table 1.2). This vapour pressure corresponds to a saturated vapour
concentration (SVC) of 0.051 mg/m® (assuming a molecular weight of 450) at
20°C. Thus, personal exposures to MCCPs vapour at ambient temperature in
the workplace will be very low, the maximum theoretical vapour concentration
being 0.051 mg/m?®. Although processing temperatures are often in excess of
20°C, the temperature of the working environment will usually be about 20°C.
Therefore, as outlined above the contribution of the vapour to the total exposure
to MCCPs is quite small.

The HSE survey did not include an investigation of exposure to MCCPs in the
use of MWFs in metal forming. For this application there may be exposure to
mist formed by the condensation of hot vapour. The extent of this will depend
upon the extent to which the oil/MCCPs mixture is heated.

The long-term inhalation exposure values used in the risk characterisation are
outlined in Table 9.1.

Table 9.1 Reasonable worst-case inhalation exposure to workers using
oil-based metal working fluids

MCCPs content in | RWC exposures
metalworking fluids (%) (mg/m?)

10 (major uses) 0.3

70 (heavy duty uses) 2.4

Dermal

Although, there were no specific dermal exposure data to MCCPs in MWFs
within the RAR, industry provided estimates of exposure from existing studies
on MWFs.

The work by Cherrie (2006) estimated dermal MCCPs exposure in
metalworking from a review of three published studies measuring dermal
exposure to MWF. In two of the studies (van Wendel de Joode et al., 2005 and
Roff et al., 2004) protective gloves were worn by most of the subjects. As
outlined within the RAR, other authors believe that gloves are not commonly
worn in this work situation and therefore these studies were considered
unsuitable to assess a “real-life” exposure scenario. Therefore, only the study
by Semple et. al., (2005) was used to assess dermal exposure to MWFs as
gloves were not worn.
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The study conducted by Semple et al., (2005) used wipe sampling to measure
dermal exposure to MWF in six engineering firms based in Scotland. No gloves
were worn and each hand was sampled separately using moist wipes. The
dermal exposure to MWF was highly variable and dependent on the task. From
observation of the work practices, four key stages of exposure were identified:

e Machine set-up: Often involved handling drill bits and other tools
within theatre of the cutting machine. This was frequently carried out
with items that were coated in MWF from previous use.

e Machine operation: Little direct contact with MWF as this was often
completely automated. However, in many manual and semi-
automated machines the worker moved the MWF nozzle to direct it
accurately to the cutting edge which frequently resulted in short but
significant whole hand exposure.

e Work piece removal: On completion of the task the cut item still
coated with MWF was removed from the tool by the operator with
no attempt to remove excess fluid and handling was usually done
without gloves.

e Machine/sump maintenance: Dermal exposure occurs during
inspection of the sump fluid, removal of excess swarf and general
machine maintenance.

Only 16 measurements were available for situations where workers were
exposed to OBMWFs and the exposure ranged from 100 to 28,000 mg MWF
per hand (front and back). The typical dermal exposure to MWF in this study
was estimated as 5,200 mg and the 90" percentile as 36,000 mg.

Using the data from Semple et al., (2005) and assuming a maximum of 70%
content of MCCPs in OBMWFs, Cherrie (2006) estimated that the RWC daily
dermal MCCPs exposure would be 25,000 mg. This value will be used in the
risk characterisation (see Table 9.2).

Following the approach taken within the RAR, typical and RWC exposure
values can be determined for an OBMWF containing 10 % MCCPs. A typical
value has also been determined for an OBMWF containing 70 % MCCPs. The
exposure values taken forward to the risk characterisation are outlined in Table
9.2.

Table 9.2 Typical and Reasonable worst case exposure values for long-
term dermal exposure

MCCPs content in | Exposures (mg/kg/d*)
metalworking fluids (%) Typical RWC

10 (major uses) 7 51

70 (heavy duty uses) 52 357

*Based on a 70 kg adult

B.9.4 Summary of environmental exposure assessment
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The environmental exposure assessment is described in detail in EC (2005)
and ECB (2007), and has not been repeated in this dossier. This section only
considers the implications of new information collected during the development
of the human health and environmental risk reduction strategies on the following
scenarios:

e Use of MCCPs in metal working fluids.
e Use of MCCPs in PVC.

This new information (outlined below) has been used in the update to the RRS
(November, 2008), attached as Annex 1.

B.9.4.1 Use of MCCPs in metal working fluids

B.9.4.1.1 New information obtained during consultation on the
draft risk reduction strategy

Euro Chlor (2008b) indicates that 63,691 tonnes of MCCPs were sold in the EU
25 in 2006. Of this, 14 % (~8,920 tonnes) were thought to be used in metal
working fluids. It is possible that other EU suppliers exist who are not members
of Euro Chlor, in which case these figures might be underestimates of the total
EU supply to some extent.

A total of 6,681 tonnes of MCCPs were sold in Germany and Austria combined
in 2006 with around 17 % of this (~1,140 tonnes) being used in the formulation
of metal working fluids (Euro Chlor 2008b). Euro Chlor (2008a) gives a similar
figure of around 16% for the percentage of the total use in Germany and Austria
that is used in the formulation of metal working fluids.

The total use of MCCPs in Sweden in 2005 was reported to be 94.1 tonnes,
with approximately 70 % of this (around 65.8 tonnes) being used in metal
working applications (KEMI, 2008). The 2005 usage in this area showed a
marked decrease from 2003, where 116 tonnes were used in metal working.

The amount of MCCPs reported to be used in 2005 in the Norwegian Product
Register was between 54 and 64 tonnes. Of this, around 5 tonnes (8 %) was
reported to be used in lubricants and oils.

As well as this information, two aspects that are, or have been, considered
during the development of the Annex XV report for MCCPs (Defra, 2008) need
to be taken into account:

e Defra (2008) indicates that if the waste oils legislation (Directive
75/439/EEC") were implemented correctly, the risks to the environment
from intermittent release of water-based metalworking fluids are likely to
be removed. This clearly has some implications for the environmental
risk assessment for this use.

e Section 8.1 of the OECD Emission Scenario Document on Lubricants
and Lubricant Additives OECD 2004a) states the following ‘This section

' Council Directive 75/439/EEC of 16 June 1975 on the disposal of waste oils. O.J. L 194,
25/07/1975, p. 0023-0025.
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considers releases from the sites where cutting fluids are used. The
degree to which such releases are important will vary between different
countries and to some degree with the size of the operations. In
Germany, for example, losses from equipment in use are collected and
sent to external treatment sites for disposal. The use of completely
encapsulated machine tools helps to make this possible. In these
situations, releases from the waste treatment sites will be more
significant, and releases from the actual use sites are considered to be
negligible.” The UK has proposed a stepwise approach to reducing
human health exposure. One of the options is to use MCCPs in oil-
based metal working fluids in enclosed systems (where MCCPs are used
continuously). The implications of this option for the environment
therefore need to be considered.

B.9.4.1.2 Implications for emission scenarios

The amount of MCCPs assumed to be used in metal working fluids in the EU
risk assessment (EC, 2005) was around 5,953 tonnes/year based on figures for
1997 (figures for the EU 15). The available figures for 1994 to 1996 were lower
than this level (2,611-5,953 tonnes/year) and showed an increasing trend. The
more recently reported consumption in metal working fluids of
~8,920 tonnes/year in 2006 for the EU 25 is higher than the figures for the
1990s (around a 50 % increase since 1997), although the geographical scope
has been widened. A similar increase of approximately 35 % compared with
1997 was also evident in 2002 and 2003 (data considered in EC (2005)).
Overall it can be concluded that the amounts of MCCPs used in metal working
fluids in 2006 are higher than in the 1990s. This possibly reflects the fact that
restrictions are now in place on the use of the short-chain chlorinated paraffins
in this application (MCCPs are a substitute for this substance).

The main implications of the increased consumption for the emission scenarios
would appear to be that the predicted regional and continental releases for use
of MCCPs in metal working fluids would increase proportionally to the increase
in tonnage (for example the regional release would increase from 1,488 kg/year
in 1997 to 2,230 kg/year in 2006). The increase in tonnage would have little or
no effect on the predicted local emissions for sites using metal cutting fluids as
these are based on a typical amount of metal working fluid that may be used at
a site and are not directly related to the overall tonnage used in the EU. The
higher consumption figure for 2006 would, however, lead to an increase in the
predicted local emission from a metal working fluid formulation site compared
with that in EC (2005). Using the same methodology as in EC (2005) the local
release from formulation of metal working fluids would increase from a figure of
0.83 kg/day to waste water to a figure of 1.2 kg/day to waste water. As the
2005 figure already leads to the identification of potential risks to surface water,
sediment and secondary poisoning (earthworm food chain), the higher emission
figure based on the 2006 data would lead to identical conclusions. It should
also be noted that an evaluation has already been carried out in EC (2005)
taking into account that the consumption of MCCPs in metal working fluids
could increase as a result of the controls on the use of SCCPs. In Appendix E
of EC (2005) it was assumed that the MCCPs usage in this application could
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increase to around 12,000 tonnes/year and the conclusions obtained using this
increased tonnage were broadly the same to those based on the 1997 tonnage.

In relation to the intermittent release scenario for water-based metal working
fluids Directive 75/439/EEC appears to be relevant. This scenario effectively
assumes that at some sites the fluid present in the whole system (up to
10,000 litres of fluid containing 25 kg of MCCPs) will be replaced at the end of
its useful life and that this will be disposed of directly to the sewage treatment
plant without any pre-treatment (EC, 2005). However, Directive 75/439/EEC
suggests that such discharges should not be allowed. The Directive covers the
disposal of “waste oils”, which is taken to mean ‘any semi-liquid or liquid used
product totally or partially consisting of mineral or synthetic oil, including the oily
residues from tanks, oil-water mixtures and emulsions’. As the water-based
cutting fluid is an emulsion containing either mineral or synthetic oil (they are
made by adding the oil component (typically containing 5 % MCCPs) to water at
a dilution of approximately 1:20; thus 10,000 litres of fluid will contain 500 litres
of oil and 25 kg of MCCPs — so, the fluid in use will be approximately 5 % by
volume oil). Thus it would appear that the requirements of Directive
75/439/EEC would be applicable to water-based cutting fluids. Article 4 of
Directive 75/439/EEC states that ‘Member States shall take the necessary
measures to ensure the prohibition of:

1. any discharge of waste oils into internal surface waters, ground water,
coastal waters and drainage systems;

2. any deposits and/or discharge of waste oils harmful to the soil and any
uncontrolled discharge of residues resulting from the processing of waste
oils;

3. any processing of waste oils causing air pollution which exceeds the
level prescribed by existing provisions’.

However, Article 6 states that ‘In order to comply with the measures taken
pursuant to Article 4, any undertaking which disposes of waste oils must obtain
a permit. This permit shall be granted by the competent authorities after
examination of the installations, if necessary. These authorities shall impose
the conditions required by the state of technical development’. Therefore, as
discussed in Defra (2008), it appears that it is still possible to dispose of water-
based metal cutting fluids directly to surface water provided a permit
(presumably a discharge consent) has been granted. Thus, although Directive
75/439/EEC does provide the necessary mechanism by which to prevent the
intermittent disposal/releases of water-based metal cutting fluids, it also
appears to provide a means by which they can still occur legally provided a
permit has been issued. Therefore, full implementation of Directive 75/439/EEC
alone may not be sufficient to totally rule out that such intermittent releases
could still occur in the future. Defra (2008) indicates that it is the Commission’s
intention that Directive 75/439/EEC will be repealed and replaced by a new
provision in the Waste Framework Directive but it is not yet clear how this would
work.

The human health assessment is considering a step-wise approach to reducing
inhalation and dermal exposure. One of the options that industry should
consider to reduce exposure is for sites using MCCPs in OBMWF to use
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enclosed machines. According to OECD (2004a) the releases to the
environment from sites using such equipment are considered to be negligible.
However it would be expected that the losses from the equipment would be
collected and sent to external treatment sites for disposal. Therefore the
potential for risks to the environment from the use of such enclosed machinery
with collection of the oil will shift from the sites of use to the waste disposal or
waste management sites.

Information on the waste treatment industry in the EU is given in EC (2006).
There are around 14,000 waste treatment installations in the EU. Of these,
around 2,900 are waste transfer facilities (of which ~690 deal with hazardous
waste), 9,900 are physico-chemical treatment facilities (of which around 620
deal with hazardous waste), 274 are facilities preparing or using waste oil as
fuel and 35 are facilities that re-refine waste oil.

The emissions from many waste treatment facilities are controlled under the
IPPC regime (for example, installations for the disposal of waste oils as defined
in Council Directive 75/439/EEC of 16 June 1975 with a capacity exceeding
10 tonnes per day are covered under IPPC).

Based on the information in EC (2006), there appear to be several stages
during the waste treatment process where emissions to the environment could
occur, and these are considered below.

e The waste oil is likely to go first to a waste transfer installation. These
can either be a stand-alone operation or integrated within a site where
subsequent treatment of the waste is carried out (EC, 2006). The main
operations carried out at the waste transfer station include bulking and
sorting of the waste prior to transfer to the disposal or recovery operation
(either on-site or off-site). This can include inspection, sampling,
physical sorting and packaging, decanting and blending of the waste.
Blending and mixing are carried out at most waste transfer facilities to
provide a homogenous and stable feedstock with properties within the
required range for the subsequent treatment that is to be used.
According to EC (2006), the blending and mixing of waste at such
facilities is controlled under the Hazardous Waste Directive 91/689/EEC
and can only be carried out if it will not result in risks to humans and the
environment.

e Physico-chemical waste treatment facilities carry out a number of
processes to treat a range of waste types including oils and oil-water
emulsions/cooling lubricants. One of the purposes of the treatment is to
separate the oil or the organic fraction from the waste so it can
subsequently be used as a fuel. Typical processes that are used to treat
oil-water emulsions include sieving and acid splitting (breaking of the
emulsion), but could also include organic splitting, oxidation/reduction,
flocculation/precipitation, sedimentation, draining and filtration (EC,
2006). Different combinations of the above may be needed to treat
different wastes. The output from the process would be, for example,
waste water and an oil/organic phase that can subsequently be used as
a source of fuel.
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e There are two main processes for the recovery of waste oil. One is re-
refining of the oil to produce base oils that can be re-used as lubricating
oils (around 50-60 % of the initial oil can be recovered). The second is
the use of the oil as a fuel (e.g. direct burning in cement factories). EC
(2006) indicates that in 1993 around 32 % of the used oils collected in
the EU were disposed of by direct burning, 32 % were by re-refining to
base oils, 25 % were reprocessed to industrial fuel and 11 % were
reclaimed as specific industrial oils. However, EC (2006) suggests that
these figures will have now changed significantly (figures for 1999 show
that 47 % were incinerated with energy recovery, 24 % were recycled,
with a very small amount (~1 %) disposed of and the remainder
unaccounted for).

e Many different processes exist (or are in development) for the re-refining
of waste oils but not all processes are carried out at every facility.
Examples of processes that may be carried out include pre-treatment,
cleaning, fractionation and finishing (EC, 2006). Pre-treatment is carried
out to remove water and sediments (usually by settling, sedimentation,
filtering and centrifuging). In some cases ‘light ends’ and fuel traces
such as naphtha can also be removed. Cleaning includes the removal of
asphaltic residues, heavy metals, polymers, additives, degradation
compounds, etc., and is usually carried out by acid cleaning (contact with
sulphuric acid), although contact with clay can also be used. Once
cleaned the waste oil is vacuum distilled and fractionated into the
relevant distillation fractions (two to three fractions). Finishing is the final
cleaning of the distillation fractions to meet specific product specifications
(by improving colour, smell, thermal and oxidation stability, viscosity,
etc.). A number of finishing treatments can be used including alkali
treatment, bleaching earth, clay polishing, hydrotreatment (used to
remove chlorine compounds) and solvent cleaning.

e The amount of re-refined base oil produced in 2000 was around
220,000 tonnes/year® and the current EU capacity is estimated at just
over 500,000 tonnes/year. The usage of individual installations varies
between 35,000 tonnes/year and 160,000 tonnes/year (EC (2006).

e EC (2006) estimates that around 50 % of waste oils are converted into
fuel. This includes wastes that cannot be easily re-refined and includes
waste oil from ship and tank cleaning, waste oil from oil/water separators,
waste oil-water emulsions etc.). It is estimated that around 400,000
tonnes/year of waste oil are burned in cement kilns (representing around
17 % of the total waste oil generated in the EU and 35 % of the waste oil
burned®). Other uses of waste oil-derived fuels include blast furnaces,
other types of kilns (brick, ceramic, lime) large combustion plants,
cracking plants, waste incinerators, space heaters and asphalt plants
(EC, 2006).

2 As only 50-60 % of the original oil can be reclaimed from the process, the amount of waste oil
used to generate this volume would be of the order of 370,000-440,000 tonnes/year.

® Based on these figures, the total amount of waste oil generated in the EU would be around
2,400,000 tonnes/year.
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e Some waste oil is burned directly without any pre-treatment. However, to
allow the waste oil to be used in a wider range of combustion sources,
various reprocessing methods can be used including removal of water
and sediment, removal of metals, thermal cracking, hydrogenation or
gasification. In some cases fuels can be obtained by blending different
types of hazardous waste (for example blending liquid and semi-liquid
waste with a high organic content including waste solvents, oils, oil
sludges, emulsions, distillation residues and tank bottom sludges). In
addition, stable emulsion fuels with high organic carbon contents can
also be blended from hazardous wastes (EC, 2006).

There are a number of factors that make it difficult to generate a generic
emission scenario for waste oil treatment. For example, waste composition is
very variable, and a large number of contaminants other than MCCPs may be
present. As a result, no two waste treatment facilities will be the same with
each accepting a different range of wastes based on the local situation (EC,
2006). However, EC (2006) does give examples of the concentration (or
amount) of oil that may be present in the waste water stream from such facilities
and one way to estimate the amounts of MCCPs that may be released from
such facilities would be to assume that they behave in a similar way to the oil
during the various treatment methods. Thus it may be possible to estimate the
amount of MCCPs that may be present in these streams by scaling the oil
concentrations based on the relative amounts of oil and MCCPs that would be
in the waste taken by the plant. This is outlined below.

e The amount of MCCPs currently used in metal working fluids (both oil-
based and water-based) is around 8,920 tonnes/year (2006 data).
Assuming an MCCPs content in the oil of 5-10 %, the total amount of
lubricant oil (neat oil and oil in emulsions) containing MCCPs produced in
the EU would be around 89,200 to 178,400 tonnes/year. As indicated
above, the total amount of waste oil currently treated in the EU is around
2,400,000 tonnes/year. If all of the oil (and emulsions) containing
MCCPs were collected and sent to waste treatment this would account
for around 3.7-7.4 % of the oil recovered. Thus, around 3.7-7.4 % of the
concentration (or amount) of oil present in the waste water from the
waste treatment facilities would arise from the use of MCCPs, and the
MCCPs content would be only 5-10 % of this concentration (or amount).

For waste transfer stations, EC (2006) gives an example figure for the
emission of oil to sewer as 150 kg/year. Using the scaling approach as
outlined above, the MCCPs content of this oil would be estimated as
around 0.56 kg/year, or 0.0019 kg/day assuming 300 days of operation.

The example waste transfer station given in EC (2006) handled around
380 tonnes/year of waste. Thus the emission factor for oil from the site is
around 0.39 kg oil per tonne waste. Assuming that the same emission
factor holds for the components of the oil (i.e. that an emission factor of
0.39 kg MCCPs per tonne of MCCPs waste is appropriate“), and is
applicable to other waste transfer operations in the EU (i.e. the
composition of waste in the example is representative of the situation in

* This is only an approximation as not all waste treated at the waste transfer station will be
waste oil.
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the EU as a whole), the total MCCPs emission from this source can be
estimated as 3,480 kg/year assuming that all of the MCCPs tonnage
(8,920 tonnes/year) is handled at such facilities. Another estimate for the
total EU emission from this source can be obtained based on the MCCPs
emission per site being 0.56 kg/year (see above) and assuming that
there are 2,900 waste transfer sites in the EU emitting at this rate. This
would give an EU-wide emission of around 1,624 kg/year, which is of a
similar order to the figure above.

For a physico-chemical treatment facility, EC (2006) gives a figure of 30-
90 kg of oil generated waste per tonne of total waste processed. The oil
is generally recycled. The concentration of oil in the waste water from
such plants is typically in the range 5-10 mg/l and 836 kg of waste water
is generated per tonne of waste treated (EC, 2006). Scaling the oil
concentration in the waste water (using the mid-point of the
concentration range of 7.5 mg/l) to the amount of MCCPs that may be
present (3.7% x 10%) would lead to an estimated MCCPs concentration
in the waste water of around 0.028 mg/l. This concentration will be used
as the basis of the PEC calculation for this type of facility.

The total waste capacity of the physico-chemical treatment facility sites
on which these data are based is 850,000 tonnes/year. Assuming the
amount of waste water generated is 836 kg/tonne of waste treated, the
total amount of MCCPs emitted from these sites would be around
20 kgl/year using the estimated waste water concentration above.

EC (2006) indicates that there are no comprehensive data available on
the composition of the waste oils received by facilities specialising in the
recovery of waste oils. Several sources of chlorine in the used oil exist
including lubricating oil additives, cold-flow additives and contamination
with chlorinated solvents and transformer oils. EC (2006) considers the
distribution of various components of the waste oil between emissions to
air and sewer and incorporation into the final product. This analysis did
not consider MCCPs but, based on the other substances considered, it
would be expected that the majority of the MCCPs present in the waste
oil would remain in the re-refined oil products. EC (2006) indicates,
however, that if a hydrotreater is incorporated into the re-refining process
then this will destroy any chlorinated organic compounds present in the
oil.

The concentration range of hydrocarbons in the effluent from waste oil
re-refining facilities is given as 5-15 mg/l (EC, 2006). Using a similar
approach to that described above, the equivalent concentration of
MCCPs in the waste water stream can be estimated as 0.037 mg/I (using
the mid-point of the concentration range for oil in the waste water of
10 mg/l and a scaling factor of 3.7% % 10%). This concentration will be
used as the basis for the PEC calculation for this type of facility.

The amount of waste water generated at four example facilities is given
as 0.12 m*/tonne waste oil at a facility treating 15,000 tonnes/year,
0.31 m*/tonne waste oil at a facility treating 19,960 tonnes/year,
4.14 m’ftonne waste oil at a facility treating 90,500 tonnes/year and
6.46 m*/tonne waste oil at a facility treating 46,208 tonnes/year.
Assuming that the concentration of waste oil in the effluent stream is in
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the range 5-15 mg/l as above, then the mass emission factor for the oil
from these four plants can be estimated to be roughly between 6x107° %
of the oil treated to 9.9x10° % of the oil treated. Assuming these
emission factors are also applicable to the amount of MCCPs present in
the waste oil (assumed to be a maximum of 8,917 tonnes/year in 2006),
the total EU emission from this source would be in the range 5 to
864 kgl/year.

EC (2006) gives a similar figure of 2-10 mg/l for the concentration of
waste oil in the effluent stream of facilities that prepare hazardous waste
for subsequent use as a fuel.

As well as waste water, these processes are also likely to generate oil-
contaminated sludges. These are either incinerated or disposed of
appropriately as solid waste.

In summary, the following emissions will be assumed for waste treatment
operations in this report:

Waste transfer Local 0.56 kg/year or 0.0019 kg/day over 300
facility days to waste water
Total EU 1,624-3,480 kg/year to waste water
Regional 162-348 kg/year to waste water
Physico-chemical Local Concentration in waste water 0.028
treatment mg/l
facility
Total EU 20 kg/year to waste water
Regional 2 kglyear to waste water
Oil re-refining Local Concentration in waste water 0.037
facility mg/l
Total EU up to 864 kg/year to waste water
Regional up to 86.4 kg/year to waste water

The above emission estimates on the EU and regional scales should be
considered as worst case estimates as the total EU emission is estimated each
time based on the total amount of MCCPs used in metal cutting fluids. In
practice, this amount will be split between the various treatment processes (and
some will be destroyed by incineration) and so the actual emission from any
one process is likely to be lower than estimated here.

For the physico-chemical treatment facility and the oil re-refining facility, the
local PECs are estimated based on a concentration in waste water. It is likely
that this waste water stream will be diluted with waste water from other sources
at the waste water treatment facility and so the actual concentration of MCCPs
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entering the waste water treatment plant will be lower than estimated here. In
order to take this into account, a dilution by a factor of 2 is considered in the
calculation (assuming 300 days of operation, the amount of waste water
generated at the above four example oil re-refining sites can be estimated to be
6, 21, 1,249 and 995 m®day, which are between a factor of 1.6 and 333 times
lower than the flow of the standard (default) waste water treatment plant
(2,000 m®day)).

B.9.4.2 Use of MCCPs in PVC

B.9.4.2.1 New information obtained during consultation on the
draft risk reduction strategy

Euro Chlor (2008b) indicates that 63,691 tonnes of MCCPs were sold in the EU
25in 2006. Of this, 49 % (~31,200 tonnes) were thought to be used in PVC. It
is possible that other EU suppliers exist who are not members of Euro Chlor, in
which case these figures might be underestimates of the total EU supply to
some extent.

A total of 6,681 tonnes of MCCPs were sold in Germany and Austria combined
in 2006 with around 17 % of this (~1,140 tonnes) being used in PVC (Euro
Chlor, 2008b).

KEMI (2008) reports that around 3.5 tonnes/year of MCCPs were used in
Sweden in 2005 for the production of plastics. It is not clear whether this figure
is for PVC or other types of plastics.

SFT (2008) report no use of MCCPs by Norwegian producers of PVC in 2005
but indicate that import of MCCPs in PVC articles could occur.

Euro Chlor (2008a) indicate that MCCPs are used in a wide range of flexible
PVC applications including, notably, those applications where fire resistance is
essential (e.g. cables and safety flooring). MCCPs are compatible with a range
of plasticisers and, according to Euro Chlor (2008a) do not impede the recycling
of flexible PVC. This latter point is relevant as the Vinyl 2010 initiative® has set
a post-consumer recycling target for 2010 of 200,000 tonnes of PVC. The
amounts of PVC recycled under this initiative are 83,000 tonnes in 2006 and
149,500 tonnes in 2007.

Euro Chlor (2008a) states that ALL PVC converters using MCCPs apply best
practice with exhaust recovery and incineration (Euro Chlor does not know of
any exceptions).

B.9.4.2.2 Implications for emission scenarios

The amount of MCCPs assumed to be used in PVC in the EU risk assessment
(EC, 2005) was around 51,827 tonnes/year based on figures for 1997 (figures
for the EU 15). The available figures for 1994 to 1996 were similar to this level
(45,476-49,240 tonnes/year). The more recently reported consumption in PVC
of ~31,200 tonnes/year in 2006 for the EU 25 is considerably lower than the

° http://www.vinyl2010.org/Home/Home/Our_Voluntary Commitment/
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figures for the 1990s (around a 40 % reduction since 1997). A similar reduction
of around 35-40 % was also evident in 2002 and 2003 compared with 1997
(data considered in EC (2005)) indicating that the amount of MCCPs used in
PVC has been reasonably stable at around 31,000 tonnes over the period 2002
to 2006.

Although the new data suggest that the amount of MCCPs used in PVC has
declined since 1997 (the base year for the original EU risk assessment (EC,
20095)), this actually has little impact on the local emission estimates. This is
because the amount of MCCPs assumed to be used on a site in EC (2005) is
based on the amount of PVC known to be processed at representative sites
(taken from OECD (2004b)), rather than the total MCCP tonnage used in the
EU. The amounts of PVC, and hence MCCPs, used at a local site are
summarised in Table 9.3 (data taken from EC (2005)). It will be assumed that
these data are also relevant for this current analysis. The rationale for this is
that the reduction in consumption of MCCPs in PVC is most likely to occur
through a reduction in the number of sites where MCCPs are used rather than a
general decrease in the use of MCCPs across all sites.

Table 9.3 Estimated amounts of MCCPs used at flexible PVC processing

sites
Type of Amount of PVC Amount of MCCPs used per site
processing processed (tonneslyear)
(tonneslyear) . .
10% MCCPs in|15% MCCPs in
resins (coating | resins
process) (extrusion/other
process)
Open system 744 74.4 112
Partially open 3,990 - 599
system
Closed system 341 - 51

In contrast to the local emissions, the reduction in use of MCCPs in PVC will
have a marked impact on the regional and continental emissions from this
source.

The other main implication of the new data for the emission scenarios in EC
(2005) is that it has now been confirmed that all PVC converters using MCCPs
apply best practice with exhaust recovery and incineration. The approach used
in EC (2005) — which was based on the OECD Emission Scenario Document for
plastics additives (OECD, 2004b) — assumed that such equipment would be
present only at the largest sites.

The emission factors assumed in EC (2005) for conversion are summarised in
Table 9.4.
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Table 9.4 Summary of emission factors from PVC conversion assumed in the original risk assessment report

Process Type of Emission factor? Amount of Release of MCCPs/site (kg/year)*
system MCCPs
used/site
Air  emission | No air | (tonnes/year) | zjy emission |No air emission
control emission control control
control
Calendering Open 0.15% 1.5% 112 168
[0.07%] [0.7%] [78]
Extrusion Partially open 0.03% 0.3% 559 180
[0.014%] [0.14%] [84]
Closed 0.03% 0.3% 51 153
[0.014%] [0.14%] [71]
Injection Closed 0.03% 0.3% 51 153
moulding [0.014%] [0.14%)] [71]
Plastisol Closed 0.15% 1.5% 74.4 112
spread-coating [0.07%)] [0.7%] [52]

1 - The emission factors and estimates given are for an MCCPs product with a 45% chlorine content. The equivalent factors for an MCCPs product with a
52% chlorine content are shown in square brackets. See EC (2005) for a discussion of the relative volatility of the 45% and 52% chlorine content
products.

Notes:
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As discussed in EC (2005) and evident from Table 9.4, air emission control was
assumed to be in place at conversion sites for the local calculations for
calendering, extrusion (partially open systems), and plastisol spread-coating.
However, no air emission control was assumed to be in place at conversion
sites for the local calculations for extrusion (closed systems) and injection
moulding (here OECD (2004b) indicates that the emission factor could be a
factor of 10 higher than at sites with emission controls). The new information
therefore suggests that the emissions from conversion should be around ten
times lower than assumed in EC (2005) for these two scenarios. The revised
emission estimates from conversion are therefore as follows:

For the 45% wt. C| MCCPs (assumed to be released to waste water)
Calendering - open 168 kg/year (0.56 kg/day)
Extrusion — partly open 180 kg/year (0.60 kg/day)
Extrusion — closed 15.3 kg/year (0.051 kg/day)
Injection moulding — closed 15.3 kg/year (0.051 kg/day)
Plastisol spread-coating 112 kg/year (0.37 kg/day)
For the 52% wt. C| MCCPs (assumed to be released to waste water)
Calendering - open 78 kglyear (0.26 kg/day)
Extrusion — partly open 84 kg/year (0.28 kg/day)
Extrusion — closed 7.1 kg/year (0.024 kg/day)
Injection moulding — closed 7.1 kg/year (0.024 kg/day)
Plastisol spread-coating 52 kg/year (0.17 kg/day)

These revised estimates are all based on the emission factors from OECD
(2004b) for sites with emission controls. These emissions will be initially to air
as hot gases. OECD (2004b) recommends that, in the absence of information,
it should be assumed that 50 % of these emissions will be released to air and
50 % will eventually be released to waste water (through condensation and
subsequent washing/cleaning of equipment, etc.). This assumption was used in
the PEC calculations in EC (2005) and the same assumptions will be used here.

It should be noted that in EC (2005) emissions of MCCPs from the
compounding stage of PVC processing were also estimated. Here it was
assumed that a worst case loss of 0.01 % to waste water occurred during raw
materials handling (through spillage, etc.) and that a volatile loss to air of
0.03 % (for a 45 % wt. CI MCCPs) or 0.014 % (for a 52 % wt. Cl MCCPs)
occurred during dry blending of the MCCPs into the PVC prior to conversion.
The release to air from plastisol blending for coating processes was assumed to
be negligible. These factors were based on the approach given in OECD
(2004b) taking into account the relative volatility of the two MCCPs considered.
Again as the volatile losses occurred at elevated temperature, it was assumed
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that 50 % of the release would be eventually to air and 50 % would be
eventually to waste water.

From the new information provided, it is unclear whether exhaust recovery and
incineration are also applied during the dry blending (compounding process). If
such methods are used then the emission factor from this process would be
expected to be lower (for example by a factor of 10) than assumed in
EC (2005). No information was provided on the potential for emission to waste
water from spillage, etc., so it is not currently possible to refine these estimates.
The revised emission estimates (based on the approach in EC (2005)) for the
compounding step are summarised below:

Raw materials handling - for both 45% wt. Cl and 52% wt. CI MCCPs
(assumed to be released to waste water)
Open processing coating 7.4 kgl/year (0.025 kg/day)
Open processing extrusion/other  11.2 kg/year (0.037 kg/day)
Partially open processing extrusion/other 59.9 kg/year (0.20 kg/day)
Closed processing extrusion/other 5.1 kg/year (0.017 kg/day)
Dry blending — for 45% wt. CI MCCPs (assumed to be released 50% to air
and 50% to waste water)

Assuming no  Assuming
emission control emission control

Open processing  extrusion/other 33.6 kglyear 3.4 kglyear
(0.11 kg/day) (0.011 kg/day)

Partially open extrusion/other 180 kg/year 18 kglyear
processing (0.60 kg/day) 0.060 kg/day)

Closed processing extrusion/other 15.3 kg/year 1.5 kg kgl/year

(0.051 kg/day)  (0.0051 kg/day)
Dry blending — for 52% wt. CI MCCPs (assumed to be released 50% to air
and 50% to waste water)

Assuming no  Assuming
emission control emission control
