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ANNEX 1 

SDS EXPOSURE SCENARIO (ES) CHLORINATED PARAFFINS 

 

1. The title section 
 

 

An overview of the exposure scenarios corresponding to the life cycle stages is presented in Table 1. 

Table 1 Overview on exposure scenarios and coverage of substance life cycle  

ES 

number 
Product and use

a
 Life cycle stages 

ES1 MCCP Manufacture 

ES2 

PVC and Rubber (plasticiser) 

Formulation 

ES3 Conversion 

ES4 Indoor service life 

ES5 
Sealant & Adhesives (plasticizer / flame 

retardant) 

Formulation and use 

ES6 Outdoor service life 

ES7 Indoor service life 

ES8 
Metal Working Lubricants (Extreme 

pressure additive)
b
 

Formulation 

ES9 Emulsion use 

ES10 Neat oil use 

ES11 

Textile (Flame retardant / water proofing) 

Formulation and use 

ES12 Outdoor service life 

ES13 Indoor service life 

ES14 

Paint (plasticiser) 

Formulation and use 

ES15 Outdoor service life 

ES16 Indoor service life 

ES17 Waste life All uses 
a
 Does not include fat liquors. A restriction on marketing and use of MCCPs in leather fat liquors is to be 

taken forward by UK government (UK, 2008).  
b
 Use in metal working lubricants was allocated 67% to neat oils and 33% to emulsion fluids based on 

information provided in the RAR (EU, 2005)  
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2. Operational conditions, risk management measures and exposure assessment 

 

 
2.1. Exposure scenario ES1 – МССР Manufacturing 

 

2.1.1. Occupational exposure 

The chlorination of C14-C17 paraffins is carried out as a batch process within closed chemical plants at 

process temperatures in the region of 100°C. Blending and holding tanks are maintained at temperatures 

between 40 and 80°C to maintain workable viscosities. At each MCCP manufacturing plant it is likely that in 

the region of 30 to 40 workers may be involved with operating the process, including drum and tanker filling. 

It is also likely that various patterns of job rotation will be followed. It is estimated that between 150 and 200 

workers may be potentially exposed to MCCPs during their manufacture within the EU. Because of the degree 

of containment, exposure to MCCP is only likely to occur when the containment is breached, for example, 

during sampling, filter cleaning, maintenance and during drumming off and tanker filling. 

There are no measurements of exposure to airborne C14-17 chlorinated paraffins during their manufacture.  

MCCPs are viscous liquids with very low vapour pressures. A vapour pressure of 2.7 x 10
-7

 kPa at 20°C 

for a C14-17 chlorinated paraffin (52% chlorinated) corresponds to a saturated vapour concentration (SVC) of 

0.0027 ppm or 0.051 mg/m
3
 (assuming a molecular weight of 450) at 20°C. Thus personal exposures to MCCP 

vapour at ambient temperature in the workplace will be very low, the maximum theoretical vapour 

concentration being 0.0027 ppm (0.051 mg/m
3
). This was taken into account when considering values of 

exposures to vapour at workplace ambient temperature predicted by the EASE model. Although processing 

temperatures are often in excess of 20°C, the temperature of the working environment will usually be about 

20°C. Therefore this prediction for maximum vapour concentration based on the SVC will still hold where the 

process is at a higher temperature. At the point of release of hot vapour from the process there will be a 

mixture of vapour and mist. The mist is formed as the hot vapour cools and condenses to form liquid droplets, 

thus in the worker’s breathing zone there will be vapour, at a maximum of the SVC, and mist. The extent of 

the exposure to the mist will be dependent on the processing temperature and the controls. These predictions 

of exposure to vapour do not take account of the possibility that there might in some instances be a slight, 

transient exposure to a fine mist of MCCP formed by the cooling of vapour emitted by hot MCCP when the 

plant containment is breached for sampling, filter cleaning, and possibly maintenance. This small release of 

fine mist is likely to quickly dissipate and therefore the contribution to the worker’s total exposure is likely to 

be minimal. EASE is not capable of addressing such circumstances. There is no activity during the 

manufacture of MCCPs which involves vigorous agitation which might produce a mist or spray to which 

workers could be exposed. 

In the manufacturing process the activity leading to the greatest likelihood of dermal exposure will be 

for the workers engaged in drumming off. Assuming that semi-automated drumming plant is utilised, the 

appropriate EASE scenario is non-dispersive use with direct handling and intermittent contact for which the 

model (EUSES version 2.1) predicts that exposure to 210 cm
2
 skin will be in the range 0.1-1 mg/cm

2
 per day. 

In practice, dermal exposures will be reduced by the workers wearing PPE, in particular gloves. 
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2.1.2. Indirect exposure to humans 

 

Is anticipated to be negligible as production generally occurs within a closed system. 

 

2.1.3. Environmental exposure  

 

2.1.3.1. Operational conditions and risk management measures  

 

Chlorinated paraffins are manufactured in a stirred reactor by addition of chlorine gas at a temperature 

of 80 to 100 C. The degree of chlorination is determined by the contact time with the chlorine gas. Air or 

nitrogen is used to purge the reactor. The product is filtered and piped to batch storage tanks for filling drums, 

tankers or bulk storage tanks. The primary by-product is chlorine gas (EU, 2005). MCCPs are characterized by 

a low vapour pressure, and therefore releases to air during air manufacturing and transportation are expected to 

be negligible (EU, 2005). The exposure scenario is summarized in Table 2. Based on information from the 

production facilities, sewage sludge from STP’s receiving waste from MCCP production sites is not applied to 

agricultural soil (EU, 2005). MCCP’s are manufactured in a closed system with no direct release to air or 

water. Releases of MCCP to water should be prevented by appropriate spill containment measures. 

 

Table 2. Environmental exposure scenario for MCCP manufacturing  

 

Information type Data field Explanation or citation 

Short Title ES1: MCCP Manufacturing  
-- 

 

Description of 

activities and 

processes 

Manufacture of MCCPs within closed 

or contained systems consisting of a 

stirred reactor with the addition of 

chlorine gas at a temperature of 80 to 

100C. The degree of chlorination is 

determined by the contact time with the 

chlorine gas and air or nitrogen is used 

to purge the reactor. The product is 

filtered and piped to batch storage tanks 

for filling drums, tankers or bulk 

storage tanks.  

RAR (EU, 2005). 

Contributing 

scenarios controlling 

environmental 

exposure 

 Manufacture of substance (ERC 1) Default ERC for substance manufacture. 

Product 

characteristics 

 Liquid at room temperature 

 Low volatility (nominal vapour 

pressure of 2.7 x 10
-4

 Pa at 20 °C) 

RAR (EU, 2005). 

Amount produced 

(local site) 
6680 ton/year 

Approximate local annual production 

based on six sites in the EU (EU, 2008) 

and total production of 

40000 tonnes/ annum (EuroChlor, 2010). 

 

...Fraction of tonnage to 0.167 Based on one manufacturing site in a 
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Information type Data field Explanation or citation 

region region and approximately equal 

production at each facility where the 

fraction at a single facility equals 

(6680 t/a) / (40000 t/a) = 0.167. The RAR 

indicated one production facility per 

region (EU, 2005). 

...Fraction of main 

source 1 

Based on ERC 1 default. One facility per 

region is assumed in line with the RAR 

(EU, 2005). 

Frequency and 

duration of use 

 

300 d/y 

Based on information available in EU 

RAR (EU, 2000). 

Environment factors 

not influenced by risk 

management 

 

Flow rate of receiving water in standard 

town of 18000 m
3
/day. 

Based on TGD Chapter R.16. 

Other operational 

conditions affecting 

environmental 

exposure 

Manufacture of MCCPs within closed 

or contained systems consisting of a 

stirred reactor with the addition of 

chlorine gas at a temperature of 80 to 

100 C.  

 

RAR (EU, 2005). 

..Fraction of applied 

amount lost from 

process/use to waste 

gas 

 

0 kg/kg 

Releases to air during air manufacturing 

and transportation are expected to be 

negligible (EU, 2005). 

...Fraction of applied 

amount lost from 

process/use to 

wastewater  

7 x 10
-6 

kg/kg 

The RAR (EU, 2000) contains emission 

information for four of the five sites 

considered in the report. The highest 

emission rate was 65 kg/year and the 

minimum contemporaneous production 

rate was 10000 tonnes/ year. Therefore, a 

worst case emission rate to water is 

(65 kg/year) / (10 000 000 kg/year) = 7·10
-6
. 

 

...Absolute amount of 

waste released per year 
47 kg/year (wastewater) 

The maximum absolute local emission 

rate in RAR (EU, 2005) was slightly 

higher and equal to 65 kg/year; however, 

the production rate has decreased from 

the levels assumed in the EU RAR. 

 

Technical conditions 

and measures at 

process level to 

prevent release 

Manufacture of MCCPs in accordance 

with the Reference Document on Best 

Available Techniques for the 

Manufacture of Organic Fine Chemicals 

(August, 2006). 

Organic Fine Chemical BREF (EU, 

2006a). 
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Information type Data field Explanation or citation 

Technical onsite 

conditions and 

measures to reduce or 

limit discharges, air 

emissions and releases 

to soil 

 

In the absence of municipal wastewater 

treatment or in the case of direct 

discharge to surface water, physical 

and/or industrial waste treatment with 

removal efficiency of 93% or greater. 

Without municipal STP, mechanical 

treatment and/or industrial waste 

treatment to achieve annual emissions 

less than 3.5 kg/year after treatment 

(CEFIC RMM Library codes E13.01, 

13.03, 13.04 and/or 13.24). 

Organizational 

measures to prevent/ 

limit release from site 

 Closed sinks/ basins to prevent 

discharge to waste- and/or surface 

water 

 General good hygiene and 

housekeeping  

CEFIC RMM Library E11.01 and 

W27.01. 

 

Conditions and 

measures related to 

municipal sewage 

treatment plant 

Removal efficiency of 93% (directed to 

sludge). Sewage sludge from STP’s 

receiving waste from MCCP production 

sites shall not be applied to soil. Default 

effluent flow rate of 2000 m
3
/day 

assumed. 

RAR (EU, 2005). 

Conditions and 

measures related to 

external treatment of 

waste for disposal 

Treatment of waste in accordance with 

the Reference Document on Best 

Available Techniques for Waste 

Treatment Industries (August, 2006). 

 

Waste Treatment Industries BREF (EU, 

2006b). 

 

2.1.3.2. Exposure Estimate 

Substance-specific parameters have been derived from the Risk Assessment Reports (EU, 2005, 2007) 

and cited in UK (2008). Environmental exposure was assessed using EUSES version 2.1.1. The operational 

conditions, risk management measures and release factors are defined in Table 2. The PECs are presented in 

Table 3. 

Table 3. Environmental PECs for MCCP manufacturing 

Compartment PEC local
a
 

Sediment (fresh water) (mg/kg wet wt) 4.19 

Sediment (marine water) (mg/kg wet wt) 0.435 

Surface water (fresh) (mg/l) 0.000327 

Surface water (marine) (mg/l) 0.0000339 

Agricultural soil (mg/kg wet wt) 0.0791 

Concentration in fish for secondary poisoning (mg/kg ww) 0.853 

Concentration in earthworm for secondary poisoning (mg/kg earthworm) 0.0877 

STP micro-organisms (mg/l) 0.00545 

a
PEClocal includes the contribution from all regional sources. 



JSC «KAUSTIK» Volgograd 
Issue date: 01.09.2010 
Revision date: 25.04.2017      

SDS ES Chlorinated paraffins 

ANNEX 1 
version 1.5.  page 6 of 69 

 

2.2. Exposure scenario ES2 – PVC and Rubber Formulation 

 

2.2.1. Occupational exposure 

 

2.2.1.1 During PVC formulation/manufacture 

 

Sampling data were provided by industry for one site which manufactures various grades of PVC 

flooring, on one of two continuous coating lines. Four personal samples were collected over two days from 

two different operators - 0.02, 0.03, 0.03 and 0.08 mg/m
3
 (8hr TWA). The highest value of 0.08 mg/m

3
 will be 

taken forward to risk characterisation as the reasonable worst case (RWC). 

In the manufacture of PVC plastisols containing MCCP a number of activities may give rise to the 

potential for dermal contact with MCCP or formulations containing it, for example during weighing out and 

transfer to the mixing vessel, during sieving, during transfer to holding tanks, and during sampling for 

laboratory testing. It is likely that on any one workshift these activities will be shared among 2 or 3 workers 

making about 4 or 5 batches of plastisol per shift. It seems reasonable therefore to assume an EASE model 

scenario of either non-dispersive use with direct handling and intermittent contact or incorporation in a matrix 

with direct handling and intermittent contact for both of which the prediction (EUSES version 2.1) is that 

exposure to 420 cm
2
 skin will be in the range 0.1 to 1 mg/cm

2
 per day. For maintenance workers, such a 

prediction would probably represent a worst case situation. Therefore, a value of 420 mg/day will be taken 

forward as the RWC.  

 

2.2.2. Environmental exposure 

 

2.2.2.1. Operational conditions and risk management measures 

 

MCCP’s are used as secondary plasticizers (with flame retardant properties) in PVC typically at a 

content of 10-15 parts per hundred resin (phr). The nominal MCCP Cl content is approximately 52% wt. Cl. 

For this Cl content, MCCPs are estimated to be a factor of 1.4 times more volatile than DEHP (EU, 2005). 

However, the EU RAR indicated that the default ESD rates likely “overestimate the actual emission rates from 

plastic processing in general, particularly at well controlled sites” (EU, 2005). Therefore, the DEHP (medium 

volatility) emission factors were used with no adjustment. The emission factors are derived from the OECD 

Emission Scenario Document (ESD) for Plastic Additives.  

The ESD and RAR (EU, 2005) indicate that there are two PVC compounding methods: dry blending and 

plastisol blending. Emissions from plastisol blending at ambient temperature are negligible and plastisol 

blending accounts for about 30 to 35% of the total. Emissions from dry blending were considered as a worst 

case. The DEHP ESD emission factor for dry blending is 0.01%. When allocated evenly between air and 

water, the emission factor is 0.005% to each of air and wastewater. Best practice with respect to treatment of 

air to remove fumes, exhaust recovery and incineration is assumed.  

The ESD and EU RAR propose an emission factor of 0.01% for spills. This pathway is eliminated by 

appropriate risk management measures consisting of closed sinks and basins to prevent discharge to waste- 

and surface water (RMM Library E11.01). In principle, rubber and plastic formulation are similar processes 

and both uses are covered by this scenario (EU, 2005). The exposure scenario is summarized in Table 4.  
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Table 4. Environmental exposure scenario for PVC and Rubber Formulation 

Information type Data field Explanation or citation 

Short Title  ES2: PVC and Rubber Formulation 
- 

 

Description of activities 

and processes 

Use of MCCP’s as secondary 

plasticizers (with flame retardant 

properties) in PVC typically at a 

content of 10-15 parts per hundred 

resin with a typical MCCP Cl content 

of 52% wt. Cl. Compounding of 

MCCPs by Banbury or dry blending 

at 100 to 140 C or plastisol blending 

at ambient temperature. 

RAR (EU, 2005); OECD ESD 

(2004a). 

Contributing scenarios 

controlling environmental 

exposure  

 Manufacture of substance 

 (ERC 3) 

Default ERC for formulation in 

materials. 

Product characteristics 

 Formulated into a matrix; dry 

process 

 Low volatility (nominal vapour 

pressure of 2.7 x 10
-4

 Pa at 20 °C) 

 MCCP similar in volatility to 

DEHP at process temperature 

RAR (EU, 2005). 

Amount used (local site) 110 ton/year 

The RAR indicated a RCR for PVC 

compounding+conversion greater than 

4 for with partially open systems and 

use of 599 tonnes/annum (EU, 2005). 

Therefore a reduced maximum usage 

for safe use is required. The TGD A/B-

Table fraction of main source of 0.05 

based on assumed MCCP content in 

PVC of 10% is assumed. This equates 

to approximately 2160 tonnes/annum x 

0.05 = 110 tonnes/annum at the local 

site. Local uses greater than 

110 tonnes/annum are to be addressed 

by scaling.  

 

...Fraction of tonnage to 

region 
0.10 

PVC formulation facilities are widely 

distributed. A default fraction to the 

region of 10% is assumed (OECD, 

2004a). 

...Fraction of main source 0.05 

The TGD A/B-Table fraction of main 

source of 0.05 is based on assumed 

MCCP content in PVC of 10%. 

Frequency and duration of 

use 
300 d/y 

Based on information available in 

RAR (EU, 2005). 
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Information type Data field Explanation or citation 

Environment factors not 

influenced by risk 

management 

Flow rate of receiving water in 

standard town of 18000 m
3
/day. 

Based on TGD Chapter R.16. 

Other operational 

conditions affecting 

environmental exposure 

Compounding of MCCPs by Banbury 

or dry blending at 100 to 140 C or 

plastisol blending at ambient 

temperature. 

RAR (EU, 2005). 

 

..Fraction of applied amount 

lost from process/use to 

waste gas 

 

5 x 10
-5

 

The typical MCCP Cl content is 

assumed to be 52% wt. Cl. For this 

weight content, MCCPs are estimated 

to be a factor of 1.4 times more 

volatile than DEHP (EU, 2005).  

However, the EU RAR indicated that 

the default ESD rates "may 

overestimate the actual emission rates 

from plastic processing in general, 

particularly at well controlled sites”. 

Monitoring data also shows that 

emissions are lower than those 

assumed in the EU RAR (EU, 2008).  

Therefore, the DEHP (medium 

volatility) emission factors were used 

with no adjustment. The emission 

factors are derived from the OECD 

ESD for Plastic Additives. Emission 

factors are defined for raw handling, 

compounding and conversion. These 

factors assume that air is treated to 

remove fume. For compounding and 

conversion, the release is initially to air 

with 50% assumed to condense and 

ultimately released to wastewater. The 

ESD and RAR (EU, 2005) indicate 

that there are two PVC compounding 

methods: dry blending and plastisol 

blending. Emissions from plastisol 

blending at ambient temperature are 

negligible and plastisol blending 

accounts for about 30 to 35% of the 

total. Emissions from dry blending will 

be considered as a worst case. The 

DEHP ESD emission factor for dry 

blending is 0.01%. When split 50:50 

between air and water, the emission 

factor is 0.005% to air and wastewater.  

 

...Fraction of applied amount 

lost from process/use to 

wastewater  

5 x 10
-5

 

...Absolute amount of waste 

released per year 

5.4 kg/year (wastewater) 

5.4 kg/year (air) 

 

Release estimate based on well-

controlled emissions and best practice 

with respect to treatment of air to 

remove fumes, exhaust recovery and 

incineration. 
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Information type Data field Explanation or citation 

Technical conditions and 

measures at process level to 

prevent release 

Exhaust recovery and treatment by 

thermal or catalytic oxidation.  

 

CEFIC RMM Library W17.01. 

CEFIC RMM Library E12.12 or 

E12.13. 

 

Technical onsite conditions 

and measures to reduce or 

limit discharges, air 

emissions and releases to 

soil 

In the absence of municipal 

wastewater treatment or in the case of 

direct discharge to surface water, 

physical and/or industrial waste 

treatment with removal efficiency of 

93% or greater. 

Without municipal STP, mechanical 

treatment and/or industrial waste 

treatment to achieve annual emissions 

less than 3.5 kg/year after treatment 

(CEFIC RMM Library codes E13.01, 

13.03, 13.04 and/or 13.24). 

Organizational measures to 

prevent/limit release from 

site 

Closed sinks/ basins to prevent 

discharge to waste- and/or surface 

water. 

General good hygiene and 

housekeeping  

CEFIC RMM Library E11.01 and 

W27.01. 

 

Conditions and measures 

related to municipal 

sewage treatment plant 

Removal efficiency of 93% (directed 

to sludge). Default effluent flow rate 

of 2000 m
3
/day assumed. 

RAR (EU, 2005). 

Conditions and measures 

related to external 

treatment of waste for 

disposal 

Treatment of waste in accordance 

with the Reference Document on Best 

Available Techniques for Waste 

Treatment Industries (August, 2006). 

 

Waste Treatment Industries BREF 

(EU, 2006b). 

 

2.2.2.2. Exposure Estimate 

Substance-specific parameters have been derived from the RARs (EU, 2005, 2007) and cited in UK 

(2008). Environmental exposure was assessed using EUSES version 2.1.1. The operational conditions, risk 

management measures and release factors are defined in Table 4. The PECs are presented in Table 5. 

 

Table 5. Environmental PECs for PVC and Rubber formulation 

Compartment PEC local
a
 

Sediment (fresh water) (mg/kg wet wt) 0.911 

Sediment (marine water) (mg/kg wet wt) 0.107 

Surface water (fresh) (mg/l) 0.0000711 

Surface water (marine) (mg/l) 0.00000838 

Agricultural soil (mg/kg wet wt) 0.388 

Concentration in fish for secondary poisoning (mg/kg ww) 0.28 

Concentration in earthworm for secondary poisoning (mg/kg earthworm) 0.118 

STP micro-organisms (mg/l) 0.00063 
a
PEClocal includes the contribution from all regional sources. 
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2.3. Exposure scenario ES3 – PVC and Rubber Processing 

 

2.3.1. Occupational exposure 

 

2.3.1.1. During PVC plastisol use 

 

Sampling data were provided by industry for one site which manufactures various grades of PVC 

flooring, on one of two continuous coating lines. Values ranged from <0.01 to 0.12 mg/m
3
, with a median of 

0.02 mg/m
3
 and a 90th percentile of 0.12 mg/m

3
. However, the results indicated that exposures were higher on 

day 1, ranging from <0.01 to 0.12 mg/m
3
, than day 2 which ranged from 0.01 to 0.02 mg/m

3
. This was 

attributed to a malfunctioning extraction system on one of the ovens on day 1 which was repaired by day 2. 

The EASE value predicted for this scenario (EUSES version 2.1) is up to 0.1 ppm (1.87 mg/m
3
), and can be 

reduced to an upper limit of 0.0027 ppm (0.051 mg/m
3
) at 20°C. As most of the measured results on day 2 

were below this value, 0.051 mg/m
3
 will be taken forward to risk characterisation as the RWC. 

In the use of PVC plastisols containing MCCP, only in transferring plastisol to the coating head and in 

setting and adjusting the coater is there potential for skin contact. It is likely that on any one workshift these 

activities will be shared among 1 or 2 workers per coating line per shift. It seems reasonable therefore to 

assume an EASE model scenario of incorporation in a matrix with direct handling and intermittent contact, for 

which the prediction (EUSES, version 2.1) is that exposure to 420 cm
2
 skin will be in the range 0.1-1 mg/cm

2
 

per day. This estimate can be further reduced taking into account that a maximum of 30% of the plastisol is 

MCCPs, giving a range of 0.03 to 0.3 mg/cm
2
 per day over 420 cm

2
. Therefore, a value of 126 mg/day will be 

taken forward as the RWC. 

 

2.3.1.2. During calendering of plasticised PVC 

 

There appears to be relatively little use of MCCPs in calendered PVC sheet formulations. It is not 

known how many workers are potentially exposed to MCCP during its use in calendering PVC either in the 

UK or in the EU overall. However, it is likely that between 3 and 5 workers will be involved per shift in 

running a calender line. 

Good quality sampling data were provided by industry for one site, where sheets of PVC flooring are 

manufactured from raw materials using a calendering process. Eighteen measurements were collected over 

two days, and values ranged from 0.03 to 1.2 mg/m
3
, with a median of 0.35 mg/m

3
 and a 90th percentile of 

1.01 mg/m
3
. The values recorded for the mill, calender and relief workers ranged from 0.18 to 1.2 mg/m

3
 and 

were higher than the values for the other workers (who are not directly involved in working with hot PVC) 

which ranged from 0.03 to 0.22 mg/m
3
. The report concluded that fume emissions from the mills and calender 

were not being controlled by the ventilation equipment currently provided. The value of 1 mg/m
3
 will be taken 

forward as the RWC. 

In the calendering of plasticised PVC containing MCCP, there is a potential for skin contact with MCCP 

itself or the PVC material containing it. There is, as described above, the potential for dermal contact with 

contaminated surfaces. For the 3 to 5 workers involved it seems reasonable therefore to assume an EASE 

model scenario of either non-dispersive use or incorporation in a matrix with direct handling and intermittent 

contact, for both of which the prediction (EUSES version 2.1) is that exposure to 420 cm
2
 skin will be in the 

range 0.1-1 mg/cm
2
 per day. For maintenance workers, such a prediction would also apply. Therefore, a value 

of 420 mg/day will be taken forward as the RWC.  
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2.3.1.3. During compounding of plasticised PVC 

 

MCCP is used as a secondary plasticiser and flame retardant in flexible grades of PVC, the primary 

plasticiser being di-octyl phthalate (DOP). The purpose of compounding plasticised PVC is to provide a 

chipped form of the product suitable to feed directly to an extruder or injection moulding machine. For these 

applications the 52% chlorinated MCCP is used at concentrations between 12 and 30%, with most being 

between 15 and 20%. It is not known how many workers are involved in compounding PVC for these 

applications either in the UK or in the EU generally. New information recently provided by industry suggests 

many PVC compounders do not use MCCPs at all, and of the compounders that do, all the larger ones only run 

MCCP formulations about once a month.  

Sampling data were provided by industry from four sites in the UK, Italy and Spain. All 32 samples 

ranged from <0.003 to 0.44 mg/m
3
, with a median of 0.03 mg/m

3
 and the 90th percentile was 0.15 mg/m

3
. The 

work at all four sites was essentially the same and is believed to be representative of this type of work 

throughout the EU. Therefore, the 90th percentile of the measured data (0.15 mg/m
3
) will be taken forward to 

the risk characterisation as the RWC.  

In the compounding of plasticised PVC containing MCCP, there is relatively little potential for skin 

contact with MCCP itself or the PVC material containing it, except during cleaning of mixers. For the workers 

involved it seems reasonable therefore to assume an EASE model scenario of either non-dispersive use or 

incorporation in a matrix with direct handling and incidental contact, for both of which the prediction (EUSES 

version 2.1) is that exposure will be in the range 0.1-1 mg/cm
2
 per day over 840 cm

2
 skin. Incidental contact has 

been used as the task will only be carried out infrequently and it is unlikely to be done more than once per day 

when MCCP containing PVC is being made. Therefore, a value of 84 mg/day will be taken forward as the RWC. 

 

2.3.1.4. During extrusion and moulding of plasticised PVC compound 

 

A site has a separate area where PVC insulation is applied, by extrusion, to electrical cables. On each 

day sampling took place, the cables being processed were large diameter power cables, which use a relatively 

large quantity of PVC and therefore likely to represent a worst case scenario. Four personal sample results 

were collected from different operators; <0.01, <0.01, 0.03 and 0.44 mg/m
3
. The last result appears to be 

atypical for this process as all the other results are substantially below this. Also, two static samples were 

taken at the workstations and gave levels of <0.01 and 0.09 mg/m
3
, which also indicates that the 0.44 mg/m

3
 

result is likely to be spurious. Taking all of this into consideration it is proposed to take 0.1 mg/m
3
 forward to 

the risk characterisation as the RWC. 

In the compounding of plasticised PVC containing MCCP, there is no possibility of skin contact with 

MCCP itself although there may be some contact the PVC material containing it. For the workers involved it 

seems reasonable therefore to assume an EASE model scenario of incorporation in a matrix with direct 

handling and incidental contact, for which the prediction (EUSES version 2.1) is that exposure to 210 cm
2
 skin 

will be in the range 0-0.1 mg/cm
2
 per day. For maintenance workers, such a prediction would also apply. 

Therefore, a value of 21 mg/day will be taken forward as the RWC. 

 

2.3.1.5. During rubber manufacture 

 

There is some use of the MCCPs of higher degree of chlorination (60-70%) as flame retardant additives 

in rubber. The main application is in manufacture of conveyor belting. The initial addition and mixing of 

ingredients is very similar to that employed in the compounding and calendering of PVC and will give rise to 

comparable worker exposures. It is understood that throughout the EU, there may be a few hundred workers 

involved in producing rubber which contains MCCPs. 
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Industry have provided sampling results from one rubber compounding manufacturing site in Italy. 

There were four operators on the production line, two usually present in the mixer area, one at the calender 

and one at the packaging machine. There is no rotation of tasks and the operators remain at their workstations 

for the majority of the shift. The sampling results for various tasks ranged from 0.01 to 0.07 mg/m
3
, and the 

higher value (for a mixer operator) will be taken forward to the risk characterisation as the RWC. 

Again by analogy with PVC formulation it is assumed that predicted dermal exposures (EUSES version 

2.1) for workers involved in the manufacture of rubber (EASE scenario of either non-dispersive use with 

direct handling and intermittent contact or incorporation in a matrix with direct handling and intermittent 

contact), with exposure to 420 cm
2
 skin, will be in the range 0.1 to 1 mg/cm

2
 per day. Therefore, a value of 

420 mg/day will be taken forward as the RWC. 

 

 

2.3.2. Environmental exposure  

 

2.3.2.1. Operational conditions and risk management measures 

 

MCCP’s are used as secondary plasticizers (with flame retardant properties) in PVC typically at a 

content of 10-15 parts per hundred resin (phr). The nominal MCCP Cl content is approximately 52% wt. Cl. 

For this weight content, MCCPs are estimated to be a factor of 1.4 times more volatile than DEHP (EU, 2005). 

However, the EU RAR indicated that the default ESD rates likely “overestimate the actual emission rates from 

plastic processing in general, particularly at well controlled sites”. Therefore, the DEHP (medium volatility) 

emission factors were used with no adjustment. The emission factors are derived from the OECD ESD for 

Plastic Additives. Best practice with respect to treatment of air to remove fumes, exhaust recovery and 

incineration is assumed.  

For conversion, the release is initially to air with 50% assumed to condense and ultimately released to 

wastewater. When information on the specific process is not available emission factors to air and water of 

0.005% (closed), 0.015% (partially open) and 0.025% (open) are proposed in the ESD for DEHP. The ESD 

indicates a distribution of approximately 72% closed, 7% partially open and 21% open. Data from industry 

representing a variety of air treatment methods showed low or non-measurable emissions. The rate of emission 

for a site using 820 tonnes/annum was 6.4 kg/year equating to an emission factor of 8·10
-6
. Therefore, the 

emission factor for closed systems (5·10
-5
) is assumed representative and reasonably conservative of all uses. The 

ESD and EU RAR propose an emission factor of 0.01% for spills. This pathway is eliminated by appropriate risk 

management measures consisting of closed sinks and basins to prevent discharge to waste- and surface water 

(RMM Library E11.01). In principle, rubber and plastic processing are similar processes and both are covered by 

this scenario (EU, 2005). The exposure scenario is summarized in Table 6. 

 

Table 6. Environmental exposure scenario for PVC and rubber processing 

Information type Data field Explanation or citation 

Short title ES3: PVC and rubber processing 
- 

Description of activities 

and processes 

 

Use of MCCP’s as secondary plasticizers 

(with flame retardant properties) in PVC 

typically at a rate of 10-15 parts per 

hundred resin with a typical MCCP Cl 

content of 52% wt. Cl. Conversion of PVC 

in open, partially open, or closed systems. 

RAR (EU, 2005); OECD ESD 

(2004a). 
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Information type Data field Explanation or citation 

Contributing scenarios 

controlling 

environmental exposure 

 Manufacture of substance (ERC 5) 
Default ERC for industrial inclusion 

into a matrix. 

Product characteristics 

 Formulated into a matrix; dry process 

 Low volatility (nominal vapour pressure 

of 2.7 x 10
-4

 Pa at 20 °C) 

 MCCP similar in volatility to DEHP at 

process temperature 

 

RAR (EU, 2005) 

Amount used (local site) 110 ton/year 

 

The RAR indicated a RCR for PVC 

formulation greater than 4 for 

compounding+ conversion with 

partially open systems and use of 

599 tonnes/annum (EU, 2005). 

Therefore a reduced maximum usage 

for safe use is required. The TGD A/B-

Table fraction of main source of 0.05 

based on assumed MCCP content in 

PVC of 10% is assumed. This equates 

to approximately 2160 tonnes/annum x 

0.05 = 110 tonnes/annum at the local 

site. Local uses greater than 

110 tonnes/annum may be addressed 

by scaling. 

 

...Fraction of tonnage to 

region 
0.10 

PVC formulation facilities are 

widely distributed. A default fraction 

to the region of 10% is assumed 

(OECD, 2004a). 

...Fraction of main 

source 
0.05 

The TGD A/B-Table fraction of 

main source of 0.05 is based on 

assumed MCCP content in PVC of 

10%. 

Frequency and 

duration of use 
300 d/y 

Based on information available in 

RAR (EU, 2005) 

Environment factors 

not influenced by risk 

management 

Flow rate of receiving water in standard 

town of 18000 m
3
/day. 

Based on TGD Chapter R.16. 

Other operational 

conditions affecting 

environmental 

exposure 

Conversion of PVC in open, partially 

open, or closed systems at elevated 

temperature. 

RAR (EU, 2005) 

..Fraction of applied 

amount lost from 

process/use to waste gas 

5 x 10
-5 

 

The typical MCCP Cl content is 

assumed to be 52% wt. Cl. For this 

weight content, MCCPs are 

estimated to be a factor of 1.4 times 
...Fraction of applied 

amount lost from 
5 x 10

-5 
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Information type Data field Explanation or citation 

process/use to 

wastewater  
more volatile than DEHP (EU, 

2005). However, the EU RAR 

indicated that the default ESD rates 

“may overestimate the actual 

emission rates from plastic 

processing in general, particularly 

at well controlled sites”. 

Monitoring data also shows that 

emissions are lower than those 

assumed in the EU RAR (EU, 

2008). Therefore, the DEHP 

(medium volatility) emission 

factors were used with no 

adjustment. The emission factors 

are derived from the OECD ESD 

for Plastic Additives. Emission 

factors are defined for raw 

handling, compounding and 

conversion. These factors assume 

that air is treated to remove fume. 

For compounding and conversion, 

the release is initially to air with 

50% assumed to condense and 

ultimately released to wastewater. 

When information on the specific 

process is not available emission 

factors to air and water of 0.005% 

(closed), 0.015% (partially open) 

and 0.025% (open) are proposed in 

the ESD for DEHP. The ESD 

indicates a distribution of 

approximately 72% closed, 7% 

partially open and 21% open. Data 

from industry representing a 

variety of air treatment methods 

showed low or non-measurable 

emissions (p. 33). The rate of 

emission for a site using 

820 tonnes/annum was 6.4 kg/year 

equating to an emission factor of 

8·10-6. Therefore, the emission 

factor for closed systems (5·10-5) is 

assumed representative and 

reasonably conservative of all uses. 
 

 

...Absolute amount of 

waste released per year 

5.4 kg/year (wastewater) 

5.4 kg/year (air) 

Release estimate based on well-

controlled emissions and best 

practice with respect to treatment of 

air to remove fumes, exhaust 

recovery and incineration. 
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Information type Data field Explanation or citation 

Technical conditions 

and measures at 

process level to prevent 

release 

Exhaust recovery and treatment by thermal 

or catalytic oxidation.  

CEFIC RMM Library W17.01. 

CEFIC RMM Library E12.12 or 

E12.13. 

Technical onsite 

conditions and 

measures to reduce or 

limit discharges, air 

emissions and releases 

to soil 

In the absence of municipal wastewater 

treatment or in the case of direct discharge 

to surface water, physical and/or industrial 

waste treatment with removal efficiency of 

93% or greater. 

Without municipal STP, mechanical 

treatment and/or industrial waste 

treatment to achieve annual 

emissions less than 3.5 kg/year after 

treatment (CEFIC RMM Library 

codes E13.01, 13.03, 13.04 and/or 

13.24). 

Organizational 

measures to 

prevent/limit release 

from site 

 Closed sinks/ basins to prevent 

discharge to waste- and/or surface water 

 General good hygiene and housekeeping  

CEFIC RMM Library E11.01 and 

W27.01. 

Conditions and 

measures related to 

municipal sewage 

treatment plant 

Removal efficiency of 93% (directed to 

sludge). Default effluent flow rate of 2000 

m
3
/day assumed. 

RAR (EU, 2005) 

Conditions and 

measures related to 

external treatment of 

waste for disposal 

Treatment of waste in accordance with the 

Reference Document on Best Available 

Techniques for Waste Treatment Industries 

(August, 2006). 

Waste Treatment Industries BREF 

(EU, 2006b). 

 
2.3.2.2. Exposure Estimate 

Substance-specific parameters have been derived from the RARs (EU, 2005, 2007) and cited in UK 

(2008). Environmental exposure was assessed using EUSES version 2.1.1. The operational conditions, risk 

management measures and release factors are defined in Table 6. The PECs are presented in Table 7. 

 

 

Table 7. Environmental PECs for PVC and rubber processing 

Compartment PEC local
a
  

Sediment (fresh water) (mg/kg wet wt) 0.911 

Sediment (marine water) (mg/kg wet wt) 0.107 

Surface water (fresh) (mg/l) 0.0000711 

Surface water (marine) (mg/l) 0.00000838 

Agricultural soil (mg/kg wet wt) 0.388 

Concentration in fish for secondary poisoning (mg/kg ww) 0.28 

Concentration in earthworm for secondary poisoning (mg/kg earthworm) 0.118 

STP micro-organisms (mg/l) 0.00063 
a
PEClocal includes the contribution from all regional sources. 
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2.4. Exposure scenario ES4 – PVC and Rubber Indoor Service Life 

 

2.4.1. Environmental exposure  

 

2.4.1.1. Operational conditions and risk management measures   

 

MCCP’s are used as secondary plasticizers (with flame retardant properties) in PVC typically at a 

content of 10-15 parts per hundred resin (phr). The nominal MCCP Cl content is approximately 52% wt. Cl. 

This scenario covers the service life of PVC products. The major use of MCCPs in PVC is flooring and some 

cushioned PVC products may have coatings that would reduce potential emission during the service life (EU, 

2005). Therefore, a default emission factor for indoor uses is assumed to be appropriate. In principle, rubber 

and plastic service life emissions are similar and both are covered by this scenario (EU, 2005). The exposure 

scenario is summarized in Table 8. 

 

 

Table 8. Environmental exposure scenario for PVC and rubber indoor service life 

Information type Data field Explanation or citation 

Short Title  ES4: PVC Service Life (Indoor) - 

Contributing scenarios 

controlling environmental 

exposure  

 Wide dispersive use of long life articles, 

low release, indoor (ERC 11a) 

Default ERC for wide dispersive 

use of long life articles, low 

release, indoor 

Product characteristics 

 MCCP’s incorporated into PVC matrix 

 Low volatility (nominal vapour pressure 

of 2.7 x 10
-4
 Pa at 20 °C) 

 Low solubility (0.027 mg/l) 

RAR (EU, 2005) 

Amount used (local use) 4.3 ton/year Based on ERC 11a default methods. 

...Fraction of tonnage to 

region 
0.10 Based on ERC 11a default. 

...Fraction of main source 0.002 Based on ERC 11a default. 

Frequency and duration 

of use 
365 d/y Based on ERC 11a default. 

Environment factors not 

influenced by risk 

management 

Flow rate of receiving water in standard 

town of 18000 m
3
/day. 

 

Based on TGD Chapter R.16. 

Other operational 

conditions affecting 

environmental exposure 

Indoor use 

The major use of MCCPs in PVC is 

flooring and some cushioned PVC 

products may have coatings that 

would reduce potential emission 

during the service life (EU, 2005) 
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Information type Data field Explanation or citation 

..Fraction of applied 

amount lost from 

process/use to waste gas 

5·10
-4

 

Based on ERC 11a Default; see 

also RAR (EU, 2005) 

...Fraction of applied 

amount lost from 

process/use to wastewater  

5·10
-4 

 

...Absolute amount of 

waste released to per year 

(local) 

2.2 kg/year (wastewater) 

2.2 kg/year (air) 

Release estimate based on ERC 

11a default. 

Conditions and measures 

related to municipal 

sewage treatment plant 

Removal efficiency of 93% (directed to 

sludge). Default effluent flow rate of 

2000 m
3
/day assumed. 

RAR (EU, 2005) 

Conditions and measures 

related to external 

treatment of waste for 

disposal 

Treatment of waste in accordance with the 

Reference Document on Best Available 

Techniques for Waste Treatment Industries 

(August, 2006). 

Waste Treatment Industries BREF 

(EU, 2006b). 

 

2.4.1.2 Exposure Estimate 

Substance-specific parameters have been derived from the RARs (EU, 2005, 2007) and cited in UK 

(2008). Environmental exposure was assessed using EUSES version 2.1.1. The operational conditions, risk 

management measures and release factors are defined in Table 8. The PECs are presented in Table 9. 

 

Table 9. Environmental PECs for PVC and rubber indoor service life 

Compartment PEC local
a
  

Sediment (fresh water) (mg/kg wet wt) 0.624 

Sediment (marine water) (mg/kg wet wt) 0.266 

Surface water (fresh) (mg/l) 0.0000487 

Surface water (marine) (mg/l) 0.0000207 

Agricultural soil (mg/kg wet wt) 0.18 

Concentration in fish for secondary poisoning (mg/kg ww) 0.235 

Concentration in earthworm for secondary poisoning (mg/kg earthworm) 0.0976 

STP micro-organisms (mg/l) 0.000207 
a
PEClocal includes the contribution from all regional sources. 
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2.5. Exposure scenario ES5 – Sealant/adhesive Formulation and Use 

 

2.5.1. Occupational exposure  

 

2.5.1.1. During manufacture of sealants: 

MCCPs are used as plasticisers in a number of sealant systems. The MCCPs used have chlorination 

values between 50 and 60% and are added mainly in the range 15-20% of the formulation. It is not known how 

many workers may be exposed during the manufacture of these products or during their use. 

As with previous scenarios the exposure predicted using EASE (EUSES version 2.1) is 0-0.1 ppm, for 

processing temperatures up to 125°C. The predicted inhalation exposures to MCCP during its use in the 

production of sealants will be within the range 0-0.1 ppm, and can be reduced to an upper limit of 

0.051 mg/m
3
 at 20°C. The processing temperatures for sealant manufacture are such that the possibility of the 

creation of a mist resulting from the cooling of hot vapours can be discounted. In addition, the process will not 

produce mechanically induced spray formation to which workers could be exposed. Therefore, it is proposed 

to take 0.051 mg/m
3
 forward to the risk characterisation as the RWC. 

In the manufacture of sealants containing MCCP, there is a possibility of skin contact with MCCP itself 

during its addition and with material containing it. For the workers involved the appropriate EASE model 

scenarios will be either non-dispersive use or incorporation in a matrix, both with direct handling and 

incidental contact. The predictions for both scenarios (EUSES version 2.1) are that exposure to 420 cm
2
 skin 

will be in the range 0-0.1 mg/cm
2
 per day. Therefore, a value of 42 mg/day will be taken forward as the RWC. 

For maintenance workers, such a prediction would also apply. 

 

2.5.2. Environmental exposure 

 

2.5.2.1. Operational conditions and risk management measures   

MCCP’s are used as plasticizers (with flame retardant properties) in adhesives and sealants typically at a 

concentration of 10-14%. The typical MCCP Cl content is 50-58% wt. Cl. Sealants and adhesives are 

formulated by mixing additives with a liquid viscous polymer (EU, 2005). The adhesives and sealants are 

moisture sensitive and manufactured in a manner to prevent contact with and release to water (EU, 2005). The 

process is conducted at approximately 40 C and typically under vacuum. In line with the RAR for MCCPs, 

environmental release during both formulation and use of adhesives and sealants is negligible (EU, 2005). 

Solid waste is generated during cleaning between batches in formulation or during use must be disposed of 

properly in a permitted solid waste landfill. The exposure scenario is summarized in Table 10. 

 

Table 10. Environmental exposure scenario for sealant/adhesive formulation and use 

Information type Data field Explanation or citation 

Short Title  ES5: Sealant/adhesive formulation and use - 

Description of activities 

and processes 

 

Use of MCCP’s as secondary plasticizers 

(with flame retardant properties) in 

adhesives and sealants typically at a content 

of 10 to 15% and The typical MCCP Cl 

content is 50-58% wt. Cl. The formulation 

process is conducted at approximately 

40 C and typically under vacuum. 

 

RAR (EU, 2005) 
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Information type Data field Explanation or citation 

Contributing scenarios 

controlling environmental 

exposure  

 Formulation of mixtures (ERC 2) 

 Industrial inclusion onto a matrix (ERC 5) 

 Wide dispersive use, resulting in inclusion 

onto a matrix, outdoor (ERC 8f) 

 Wide dispersive use, resulting in inclusion 

onto a matrix, indoor (ERC 8c) 

Default ERC for formulation and 

use of mixtures included onto a 

matrix. 

Product characteristics 

 Formulated into viscous liquid polymer 

matrix 

 Cures during use 

 Low volatility (nominal vapour pressure 

of 2.7 x 10
-4

 Pa at 20 °C) 

RAR (EU, 2005) 

Amount used (local site) 
1120 tonnes/annum (ERC 2 or 5) 

2.24 tonnes/annum (ERC 8f or 8c) 

Based on ERC default methods 

with use widely dispersed and total 

use of 11200 tonnes/annum. 

...Fraction of tonnage to 

region 
0.1 Use distributed throughout Europe. 

...Fraction of main source 
1 (ERC 2 or 5) 

0.002 (ERC 8f or 8c) 
Based on ERC default methods.   

Frequency and duration of 

use 
300 d/y Based on ERC default methods.   

Environment factors not 

influenced by risk 

management 

Flow rate of receiving water in standard 

town of 18000 m
3
/day. 

Based on TGD Chapter R.16. 

Other operational 

conditions affecting 

environmental exposure 

Sealants and adhesives are formulated by 

mixing additives with a liquid viscous 

polymer. The process is conducted at 

approximately 40 C and typically under 

vacuum. Solid waste is generated during 

cleaning between batches. Sealants and 

adhesives are applied at ambient 

temperature. 

RAR (EU, 2005) 

..Fraction of applied amount 

lost from process/use to 

waste gas 

0 

The release to water and air for 

this use is negligible as a result of 

the modest temperature (40C) of 

the process and process conditions 

which prevent the possibility of 

contact with water (EU, 2005). 

Release during use is negligible as 

a result of curing of the matrix and 

low volatility of MCCP. 

 

...Fraction of applied amount 

lost from process/use to 

wastewater  

0 
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Information type Data field Explanation or citation 

...Absolute amount of waste 

released per year 

0 kg/year (wastewater) 

0 kg/year (air) 

 

Release estimate based on no 

direct disposal of cleaning or 

solid wastes to water. 

Technical conditions and 

measures at process level to 

prevent release 

 Collection of disposal of solid waste 

generated during cleaning in a permitted 

landfill.  

CEFIC RMM Library E14.03 

Technical onsite conditions 

and measures to reduce or 

limit discharges, air 

emissions and releases to 

soil 

None None 

Organizational measures to 

prevent/limit release from 

site 

 Closed sinks/ basins to prevent 

discharge to waste- and/or surface water 

 General good hygiene and 

housekeeping  

CEFIC RMM Library E11.01 and 

W27.01 

Conditions and measures 

related to municipal 

sewage treatment plant 

None None 

Conditions and measures 

related to external 

treatment of waste for 

disposal 

Treatment of waste in accordance with the 

Reference Document on Best Available 

Techniques for Waste Treatment 

Industries (August, 2006). 

 

Waste Treatment Industries 

BREF (EU, 2006b). 

 

2.5.2.2. Exposure estimate 

Substance-specific parameters have been derived from the RARs (EU, 2005, 2007) and cited in UK 

(2008). Environmental exposure was assessed using EUSES version 2.1.1. The operational conditions, risk 

management measures and release factors are defined in Table 10. The PECs are presented in Table 11. 

 

Table 11. Environmental PECs for sealant/adhesive formulation and use 

Compartment PEC local
a
  

Sediment (fresh water) (mg/kg wet wt) 0.483 

Sediment (marine water) (mg/kg wet wt) 0.0645 

Surface water (fresh) (mg/l) 0.0000377 

Surface water (marine) (mg/l) 0.00000504 

Agricultural soil (mg/kg wet wt) 0.0792 

Concentration in fish for secondary poisoning (mg/kg ww) 0.205 

Concentration in earthworm for secondary poisoning (mg/kg earthworm) 0.0877 

STP micro-organisms (mg/l) 0.000000017 
a
PEClocal includes the contribution from all regional sources. 
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2.6. Exposure scenario ES6 – Adhesive/Sealant Outdoor Service Life  

 
2.6.1. Environmental exposure 

 
2.6.1.1. Operation conditions and risk management measures 

MCCP’s are used as plasticizers (with flame retardant properties) in adhesives and sealants typically at a 

concentration of 10-14%. In line with the RAR for MCCPs, environmental release during both formulation and 

use of adhesives and sealants is negligible (EU, 2005). However, the possibility of leaching and volatilization 

during the service life exists. This scenario covers the outdoor service life of adhesives and sealants. Uses of 

adhesives and sealants are assumed to be evenly divided between indoor and outdoor uses with a nominal 

lifetime of emissions of approximately 10 years. The exposure scenario is summarized in Table 12. 

 

Table 12: Environmental exposure scenario for adhesive/sealant outdoor service life 

Information type Data field Explanation or citation 

Short Title  
ES6: Adhesive/Sealant Service Life 

(Outdoor) 
- 

Contributing scenarios 

controlling environmental 

exposure  

 Wide dispersive use of long life 

articles, low release, outdoor (ERC 

10a) 

Default ERC for wide dispersive 

use of long life articles, low 

release, outdoor. 

Product characteristics 

 MCCP’s incorporated into 

adhesive/sealant matrix 

 Low volatility (nominal vapour 

pressure of 2.7 x 10
-4

 Pa at 20 °C) 

 Low solubility (0.027 mg/l) 

RAR (EU, 2005) 

Amount used (local use) 1.1 ton/year Based on ERC 10a default. 

...Fraction of tonnage to region 0.10 Based on ERC 10a default. 

...Fraction of main source 0.002 Based on ERC 10a default. 

Frequency and duration of 

use 
365 d/y Based on ERC 10a default. 

Environment factors not 

influenced by risk 

management 

Flow rate of receiving water in 

standard town of 18000 m
3
/day. 

Based on TGD Chapter R.16. 

Other operational conditions 

affecting environmental 

exposure 

Outdoor use 

The RAR (EU, 2005) assumed that 

all adhesives were used in an 

outdoor setting. In principle, 

adhesives and sealants are used in 

both indoor and outdoor 

environments with an appreciable 

fraction having no contact with 

water.  

..Fraction of applied amount 

lost from process/use to waste 

gas 

0.0005 
Based on ERC 10a Default; see 

also RAR (EU, 2005) 
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Information type Data field Explanation or citation 

...Fraction of applied amount 

lost from process/use to 

wastewater  

0.008 

The OECD Plastic Additive ESD 

(2004a) indicates an outdoor 

leaching rate of 0.16% to the 

environment per year for 

plasticizers. Assuming a nominal 

10 year service life, the total 

service life emission rate is 0.16% 

x 10 years = 1.6%. This release to 

the environment was evenly 

divided between water and soil. 

...Fraction of applied amount 

lost from process/use to soil 
0.008 

...Absolute amount of waste 

released per year (local) 

9.0 kg/year (wastewater) 

9.0 kg/year (soil) 

0.6 kg/year (air) 

Release estimate based on ERC 

10a default (air) and OECD ESD 

(water and soil). 

Conditions and measures 

related to municipal sewage 

treatment plant 

Removal efficiency of 93% (directed 

to sludge). Default effluent flow rate 

of 2000 m
3
/day assumed. 

RAR (EU, 2005) 

Conditions and measures 

related to external treatment of 

waste for disposal 

Treatment of waste in accordance with 

the Reference Document on Best 

Available Techniques for Waste 

Treatment Industries (August, 2006). 

Waste Treatment Industries BREF 

(EU, 2006b). 

 

2.6.1.2. Exposure estimate 

Substance-specific parameters have been derived from the RARs (EU, 2005, 2007) and cited in UK 

(2008). Environmental exposure was assessed using EUSES version 2.1.1. The operational conditions, risk 

management measures and release factors are defined in Table 12. The PECs are presented in Table 13. 

 

Table 13. Environmental PECs for adhesive/sealant outdoor service life 

Compartment PEC local
a
  

Sediment (fresh water) (mg/kg wet wt) 1.07 

Sediment (marine water) (mg/kg wet wt) 0.123 

Surface water (fresh) (mg/l) 0.0000833 

Surface water (marine) (mg/l) 0.0000096 

Agricultural soil (mg/kg wet wt) 0.5 

Concentration in fish for secondary poisoning (mg/kg ww) 0.33 

Concentration in earthworm for secondary poisoning (mg/kg earthworm) 0.129 

STP micro-organisms (mg/l) 0.000859 
a
PEClocal includes the contribution from all regional sources. 
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2.7. Exposure scenario ES7 – Adhesive/Sealant Indoor Service Life 

 

2.7.1. Environmental exposure 

2.7.1.1. Operational conditions and risk management measures   

MCCP’s are used as plasticizers (with flame retardant properties) in adhesives and sealants typically at a 

concentration of 10-14%. In line with the RAR for MCCPs, environmental release during both formulation and 

use of adhesives and sealants is negligible (EU, 2005). However, the possibility of leaching and volatilization 

during the service life exists. This scenario covers the indoor service life of adhesives and sealants. Uses of 

adhesives and sealants are assumed to be evenly divided between indoor and outdoor uses with a nominal 

lifetime of emissions of approximately 10 years. The exposure scenario is summarized in Table 14. 

 

Table 14. Environmental exposure scenario for adhesive/sealant indoor service life 

Information type Data field Explanation or citation 

Short Title  
ES7: Adhesive/Sealant Service Life 

(Indoor) 
- 

Contributing scenarios 

controlling environmental 

exposure  

 Wide dispersive use of long life 

articles, low release, indoor 

(ERC 11a) 

Default ERC for wide dispersive 

use of long life articles, low 

release, indoor. 

Product characteristics 

 MCCP’s incorporated into 

adhesive/sealant matrix 

 Low volatility (nominal vapour 

pressure of 2.7 x 10
-4
 Pa at 20 °C) 

 Low solubility (0.027 mg/l) 

RAR (EU, 2005) 

Amount used (local use) 1.1 ton/year 
Based on ERC 11a default 

methods. 

...Fraction of tonnage to region 0.10 Based on ERC 11a default. 

...Fraction of main source 0.002 Based on ERC 11a default. 

Frequency and duration of use 365 d/y Based on ERC 11a default. 

Environment factors not 

influenced by risk management 

Flow rate of receiving water in 

standard town of 18000 m
3
/day. 

Based on TGD Chapter R.16. 

Other operational conditions 

affecting environmental 

exposure 

Indoor use 

The RAR (EU, 2005) assumed that 

all adhesives were used in an 

outdoor setting. In principle, 

adhesives and sealants are used in 

both indoor and outdoor 

environments with an appreciable 

fraction having no contact with 

water.  

 



JSC «KAUSTIK» Volgograd 
Issue date: 01.09.2010 
Revision date: 25.04.2017      

SDS ES Chlorinated paraffins 

ANNEX 1 
version 1.5.  page 24 of 69 

 

Information type Data field Explanation or citation 

..Fraction of applied amount lost 

from process/use to waste gas 
0.0005 

Based on ERC 11a Default; see 

also RAR (EU, 2005). 

...Fraction of applied amount lost 

from process/use to wastewater  
0.0005 

...Absolute amount of waste 

released to wastewater per year 

(local) 

0.6 kg/year (wastewater) 

0.6 kg/year (air) 

Release estimate based on ERC 

11a default (air) and OECD ESD 

(water and soil). 

Conditions and measures 

related to municipal sewage 

treatment plant 

Removal efficiency of 93% (directed 

to sludge). Default effluent flow rate 

of 2000 m
3
/day assumed. 

RAR (EU, 2005) 

Conditions and measures 

related to external treatment of 

waste for disposal 

Treatment of waste in accordance 

with the Reference Document on 

Best Available Techniques for 

Waste Treatment Industries (August, 

2006). 

Waste Treatment Industries BREF 

(EU, 2006b). 

 

 

2.7.1.2. Exposure estimate 

Substance-specific parameters have been derived from the RARs (EU, 2005, 2007) and cited in UK 

(2008). Environmental exposure was assessed using EUSES version 2.1.1. The operational conditions, risk 

management measures and release factors are defined in Table 14. The PECs are presented in Table 15. 

 

Table 15. Environmental PECs for adhesive/sealant indoor service life 

Compartment PEC local
a
  

Sediment (fresh water) (mg/kg wet wt) 0.519 

Sediment (marine water) (mg/kg wet wt) 0.0682 

Surface water (fresh) (mg/l) 0.0000405 

Surface water (marine) (mg/l) 0.00000532 

Agricultural soil (mg/kg wet wt) 0.105 

Concentration in fish for secondary poisoning (mg/kg ww) 0.213 

Concentration in earthworm for secondary poisoning (mg/kg earthworm) 0.0902 

STP micro-organisms (mg/l) 0.0000537 
a
PEClocal includes the contribution from all regional sources. 
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2.8. Exposure scenario ES8 – Metal Working Fluid Formulation 

 

2.8.1. Occupational exposure  

 

2.8.1.1. Manufacture of (water- and oil-based) metal working fluids (MWFs) 

MCCPs are used as extreme pressure additives in a wide variety of cooling and lubricating fluids used 

during metal cutting, grinding and forming operations. The MCCPs used may be between 45 and 55% 

chlorinated and are commonly added at concentrations ranging between 5 and 10% in both water-based and 

oil-based MWFs. In practice, it is usual for the end user to dilute the water-based MWF products 

(recommended dilution is 5% aqueous emulsion). Therefore, the estimated maximum in-use concentration of 

MCCP in water-based MWFs is approximately 0.5%. Oil-based MWFs are not diluted by the end user, with 

MWF products commonly containing 5 to 10% MCCP, however, some heavy-duty applications are also used, 

in which there are higher levels of MCCP, typically 50–70%. The number of people potentially exposed to 

MCCPs in the manufacture of MWFs is not known, but many thousands are likely to be potentially exposed to 

MCCPs in their use in MWFs throughout the EU. Neither the HSE nor industry has made measurements of 

exposure to airborne MCCP during the manufacture and use of MWF formulations containing it. 

Therefore the EASE model (EUSES version 2.1) has been used to predict worker exposures during the 

manufacture of MWFs. As before, EASE predicted inhalation exposures to MCCP during the use of the 

substance in the production of MWFs will be within the range 0-0.1 ppm as all the activities associated with 

manufacturing process operate at temperatures very much below 125°C. Furthermore, as the saturated vapour 

concentration at ambient temperature (20°C) is only 0.0027 ppm, the upper limit of this range of predicted 

exposures to MCCP vapour will be reduced to 0.051 mg/m
3
. In this situation the possibility of production of 

mechanically induced spray or of mist formation by the condensation of hot vapour can be discounted. 

Therefore, it is proposed to take 0.051 mg/m
3
 forward to the risk characterisation as the RWC. 

It is assumed that predicted dermal exposures (EUSES version 2.1) for workers involved in the 

manufacture of MWFs (EASE scenario non-dispersive use with direct contact and incidental exposure) to 

420 cm
2
 skin, will be in the range 0 to 0.1 mg/cm

2
 per day. Therefore, a value of 42 mg/day will be taken 

forward as the RWC. 

 

2.8.2. Environmental exposure 

 

2.8.2.1. Operational conditions and risk management measures   

MCCP’s are formulated in oil- and water-based (emulsion) metal working fluids (MWF) as an 

extreme pressure additive with chlorine content of 40 to 55% (EU, 2005). The typical paraffin content in 

neat oils is 5-10% although some formulations can contain higher amounts. In emulsions, a formulation of 5% 

paraffin is prepared and diluted at the use site to a concentration of approximately 0.25% (EU, 2005). MWF 

formulation is completed as a batch process typically at ambient temperatures with a maximum of 60C. 

Formulation plants are assumed to be well controlled with oil capture and recovery systems resulting in an 

effluent concentration of 5 mg/l or less dissolved oil (EU, 2005). Releases from incidental spills are assumed to 

be eliminated by appropriate risk management measures consisting of closed sinks and basins to prevent 

discharge to waste- and surface water (RMM Library E11.01). The exposure scenario is summarized in Table 16. 
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Table 16. Environmental exposure scenario for metal working fluid formulation 

Information type Data field Explanation or citation 

Short Title  ES8: Metal Working Fluid Formulation - 

Description of activities 

and processes 

MWF formulation is completed as a 

batch process typically at ambient 

temperatures with a maximum of 60 C. 

The typical paraffin content in neat oils 

is 5-10%. In emulsions, a formulation of 

5% paraffin is prepared and diluted at 

the use site to a concentration of 

approximately 0.25% (EU, 2005).  

RAR (EU, 2005); OECD ESD 

(2004b). 

Contributing scenarios 

controlling environmental 

exposure  

 Formulation in mixtures (ERC 2) 
Default ERC for formulation in 

mixtures. 

Product characteristics 

 Liquids at room temperature 

 Low volatility (nominal vapour 

pressure of 2.7 x 10
-4

 Pa at 20 °C) 

RAR (EU, 2005) 

Amount used (local site) 101 ton/year 

The RAR (EU, 2005) indicates that 

the local MCCP use at a large 

blending plant is approximately 

101 tonnes/annum, equating to a 

fraction of the main source of 

approximately 0.36 given default 

to region of 10% for widely 

dispersed use and total use of 

2800 tons per year. 

...Fraction of tonnage to 

region 
0.10 

Lubricant formulation facilities are 

widely distributed. A default 

fraction to the region of 10% is 

assumed (OECD, 2004b). 

...Fraction of main source 0.36 

The RAR (EU, 2005) indicates that 

the local MCCP use at a large 

blending plant is about 

100 tonnes/annum, equating to a 

fraction of the main source of 

approximately 0.36 given default 

to region of 10% for widely 

dispersed use and total use of 

2800 tons per year. 
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Information type Data field Explanation or citation 

Frequency and duration of 

use 
300 d/y 

Based on information available in 

RAR (EU, 2005). 

Environment factors not 

influenced by risk 

management 

Flow rate of receiving water in standard 

town of 18000 m
3
/day. 

Based on TGD Chapter R.16. 

Other operational 

conditions affecting 

environmental exposure 

MWF formulation is completed as a 

batch process typically at ambient 

temperatures with a maximum of 60C.  

RAR (EU, 2005). 

..Fraction of applied amount 

lost from process/use to 

waste gas 

0 

Release to air negligible based on 

low vapour pressure and operating 

temperatures (EU, 2005). 

...Fraction of applied amount 

lost from process/use to 

wastewater  

3 x 10
-6 

The RAR (EU, 2005) indicates that 

at well controlled formulation sites 

with oil capture and recovery 

systems, the chlorinated paraffin 

content of the effluent is 

approximately 250 µg/l with a 

typical annual discharge of 1 x 

106 l/year. This equates to an 

emission factor of (0.25 kg/year) / 

(100000 kg/year) = 3·10
-6

. 

...Absolute amount of waste 

released per year 

0.3 kg/year (wastewater) 

 

Release estimate based well 

controlled formulation sites with 

oil capture and recovery systems. 

Technical conditions and 

measures at process level to 

prevent release 

Oil capture and recovery systems with 

effluent concentration of 5 mg/l or less 

dissolved oil. 

CEFIC RMM Library E13.04. 

 

Technical onsite conditions 

and measures to reduce or 

limit discharges, air 

emissions and releases to 

soil 

In the absence of municipal wastewater 

treatment or in the case of direct 

discharge to surface water, physical 

and/or industrial waste treatment with 

removal efficiency of 93% or greater. 

Without municipal STP, 

mechanical treatment and/or 

industrial waste treatment to 

achieve annual emissions less than 

3.5 kg/year after treatment (CEFIC 

RMM Library codes E13.01, 

13.03, 13.04 and/or 13.24). 

Organizational measures to 

prevent/limit release from 

site 

 Closed sinks/ basins to prevent 

discharge to waste- and/or surface 

water 

 General good hygiene and 

housekeeping  

CEFIC RMM Library E11.01 and 

W27.01. 

Conditions and measures 

related to municipal 

sewage treatment plant 

Removal efficiency of 93% (directed to 

sludge). Default effluent flow rate of 

2000 m
3
/day assumed. 

RAR (EU, 2005). 
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Information type Data field Explanation or citation 

Conditions and measures 

related to external 

treatment of waste for 

disposal 

Recovery and treatment of waste oils in 

accordance with the Reference 

Document on Best Available Techniques 

for Waste Treatment Industries (August, 

2006). 

Waste Treatment Industries BREF 

(EU, 2006b). 

 

2.8.2.2. Exposure estimate 

Substance-specific parameters have been derived from the RARs (EU, 2005, 2007) and cited in UK 

(2008). Environmental exposure was assessed using EUSES version 2.1.1. The operational conditions, risk 

management measures and release factors are defined in Table 16. The PECs are presented in Table 17. 

 

Table 17. Environmental PECs for metal working fluid formulation 

Compartment PEC local
a
  

Sediment (fresh water) (mg/kg wet wt) 0.507 

Sediment (marine water) (mg/kg wet wt) 0.0669 

Surface water (fresh) (mg/l) 0.0000395 

Surface water (marine) (mg/l) 0.00000522 

Agricultural soil (mg/kg wet wt) 0.0964 

Concentration in fish for secondary poisoning (mg/kg ww) 0.21 

Concentration in earthworm for secondary poisoning (mg/kg earthworm) 0.0894 

STP micro-organisms (mg/l) 0.0000353 
a
PEClocal includes the contribution from all regional sources. 
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2.9. Exposure scenario ES9 – Metal Working Fluid Use - Emulsion 
 

2.9.1. Occupational exposure 

 

MCCPs are used as extreme pressure additives in a wide variety of cooling and lubricating fluids used 

during metal cutting, grinding and forming operations. The MCCPs used may be between 45 and 55% 

chlorinated and are commonly added at concentrations ranging between 5 and 10% in both water-based and 

oil-based MWFs. In practice, it is usual for the end user to dilute the water-based MWF products 

(recommended dilution is 5% aqueous emulsion). Therefore, the estimated maximum in-use concentration of 

MCCP in water-based MWFs is approximately 0.5%. Oil-based MWFs are not diluted by the end user, with 

MWF products commonly containing 5 to 10% MCCP, however, some heavy-duty applications are also used, 

in which there are higher levels of MCCP, typically 50–70%. The number of people potentially exposed to 

MCCPs in the manufacture of MWFs is not known, but many thousands are likely to be potentially exposed to 

MCCPs in their use in MWFs throughout the EU. Neither the HSE nor industry has made measurements of 

exposure to airborne MCCP during the manufacture and use of MWF formulations containing it.  

For the use of MWFs, exposures are derived from measured data on exposure to oil mist and to spray 

from water-based MWFs. A HSE report describes results of a wide ranging survey of worker exposure to 

MWFs; 31 sites were surveyed. At 12 of these sites a total of 40 personal exposures to oil-based MWF were 

measured and at 28 sites a total of 298 personal exposures to water-based MWF were measured. In the latter 

case the results are quoted as MWF concentrate. For the oil-based MWF the 95th percentile result was 

3.4 mg/m
3
 (8 hr TWA) and for the water-based MWF the 95th percentile result was 1.6 mg/m

3
 (8 hr TWA). 

Assuming a typical 10% concentration of MCCPs (major uses) and an upper limit of 70% MCCP 

concentration (heavy duty uses) in oil-based MWF and a maximum in-use concentration of 0.5% for water-

based MWF, then this corresponds to 8 hr TWA exposures of 0.3 and 2.4 mg/m
3
 (for oil-based MWFs) and 

0.008 mg/m
3
 (for water-based MWFs), respectively. Therefore, it is proposed to take 0.3 and 2.4 mg/m

3
 

forward to the risk characterisation as the RWC for oil-based MWFs containing 10 and 70% MCCP, 

respectively, and 0.008 mg/m
3
 for water-based MWFs.  

For the use of MWFs, 112 measured datapoints from a 2005 publication (which represents exposure data 

from workers from six engineering companies in Scotland, without protective gloves) have been used together 

with use concentration information to estimate dermal exposures to MCCP in MWFs. In this report the 90th 

percentile exposure measurements of MWF (both water- and oil-based) on the hands was 36,000 mg. The 

number of workers directly exposed to MWF was between 10 and 40. Assuming the upper limit of MCCP 

concentration in water-based MWFs to be 0.5%, and 10 and 70% for oil-based MWFs, the RWC hand 

exposure would be 180, 3600 and 25,000 mg/MCCP day, respectively. 

 

 

 

2.9.2. Environmental exposure 

2.9.2.1. Operational conditions and risk management measures   

 

MCCP’s are formulated in water-based (emulsion) metal working fluids (MWF) as an extreme pressure 

additive. In emulsions, a formulation of 5% paraffin is prepared and diluted at the use site to a concentration of 

approximately 0.25% (EU, 2005). During use, releases from incidental spills are assumed to be eliminated by 

appropriate risk management measures consisting of closed sinks and basins to prevent discharge to waste- and 

surface water (RMM Library E11.01). During use of emulsion MWFs, losses potentially occur as a result of 

misting, evaporation and dragout (swarf/workpiece). In addition, the whole system is replaced every 1 to 6 months 

(EU, 2005). The RAR assumed that the waste emulsion generated during system replacement was intermittently 
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directly discharged to the environment. This scenario covers industrial and professional use of MWFs by taking into 

account worst case MCCP absolute release in kg/year. The exposure scenario is summarized in Table 18.   

 

Table 18. Environmental exposure scenario for metal working fluid – emulsion 

Information type Data field Explanation or citation 

Short Title  
ES9: Use of Emulsion Metal Working 

Fluid 
- 

Description of activities 

and processes 

Use of MCCP’s as extreme pressure 

additives in emulsion metal working 

fluids (MWF) diluted at the use site to a 

concentration of approximately 0.25% 

(EU, 2005).  

RAR (EU, 2005) 

Contributing scenarios 

controlling environmental 

exposure  

 Industrial use of processing aids 

(ERC 4) 

 Wide dispersive use of processing 

aids (ERC 8a) 

Default ERC for industrial and wide 

dispersive use of processing aids. 

Product characteristics 

 MCCPs liquids at room temperature 

 Low volatility (nominal vapour 

pressure of 2.7 x 10
-4

 Pa at 20 °C) 

 Formulation of 5% chlorinated 

paraffin diluted to 0.25% at the site 

RAR (EU, 2005) 

Amount used (local site) 0.125 ton/year 

For emulsion use, the RAR (EU, 

2005) indicates an annual release of 

approximately 6% to water or 

7.5 kg/year MCCP. This 

corresponds to an annual use of 

125 kg/year assuming 5 whole-

system replacements. A usage of 

125 kg/year corresponds to a 

fraction of the main source of 

(0.125 tonnes/annum) / (924 tonnes/ 

annum x 0.1) = 0.0014. 

...Fraction of tonnage to 

region 
0.10 

Facilities using MWFs are widely 

distributed (OECD, 2004b). A 

default fraction to the region of 

10% is assumed. 

...Fraction of main source 0.0014 

A usage of 125 kg/year corresponds 

to a fraction of the main source of 

(0.125 tonnes/annum) / 

(924 tonnes/annum x 0.1) = 0.0014. 

Frequency and duration of 

use 
300 d/y 

Based on information available in 

RAR (EU, 2005). 
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Information type Data field Explanation or citation 

Environment factors not 

influenced by risk 

management 

Flow rate of receiving water in standard 

town of 18000 m
3
/day. 

Based on TGD Chapter R.16. 

Other operational 

conditions affecting 

environmental exposure 

Mist and evaporated vapours are 

enriched in water relative to the bulk 

solution as result of lower vapour 

pressure of MCCPs and releases to air 

are considered negligible (EU, 2005). 

The primary worst case sources of 

MCCP to water are overalls (2%), leaks 

(3%) work-piece dragout (1%).  

RAR (EU, 2005) 

..Fraction of applied amount 

lost from process/use to 

waste gas 

0 

Ultimate release at facility is to 

water due to low volatility of 

MCCP (EU, 2005). 

...Fraction of applied amount 

lost from process/use to 

wastewater  

0.06 

The RAR (EU, 2005) indicates that 

the release to water from overalls, 

leaks and dragout at large facilities 

for emulsions is 6%. This emission 

factor assignment is based on 

elimination of waste oil discharge 

to the wastewater treatment plant 

(i.e. in accordance with Waste Oils 

Directive).  

...Absolute amount of waste 

released per year 

7.8 kg/year (wastewater) 

 

Release estimate based on worst case 

release rate for well-controlled 

emissions and best practice with respect 

to recovery and treatment of waste oil. 

Technical conditions and 

measures at process level 

to prevent release 

 No direct release of spent MWF or 

residual oils to sewer 

 Disposal of spent MWF in accordance 

with the Waste Oils Directive, 

75/439/EEC 

 Recycling/recovery and treatment of 

oils recovered from swarf   

CEFIC RMM Library E14.02 or 

E14.03. 

 

Technical onsite conditions 

and measures to reduce or 

limit discharges, air 

emissions and releases to 

soil 

In the absence of municipal wastewater 

treatment or in the case of direct 

discharge to surface water, physical 

and/or industrial waste treatment with 

removal efficiency of 93% or greater. 

Without municipal STP, mechanical 

treatment and/or industrial waste 

treatment to achieve annual emissions 

less than 3.5 kg/year after treatment 

(CEFIC RMM Library codes 

E13.01, 13.03, 13.04 and/or 13.24). 
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Information type Data field Explanation or citation 

Organizational measures 

to prevent/limit release 

from site 

 Closed sinks/ basins to prevent discharge 

to waste- and/or surface water 

 General good hygiene and 

housekeeping  

CEFIC RMM Library E11.01 and 

W27.01. 

 

Conditions and measures 

related to municipal 

sewage treatment plant 

Removal efficiency of 93% (directed to 

sludge). Default effluent flow rate of 

2000 m
3
/day assumed. 

RAR (EU, 2005). 

Conditions and measures 

related to external 

treatment of waste for 

disposal 

Treatment of waste in accordance with 

the Reference Document on Best 

Available Techniques for Waste 

Treatment Industries (August, 2006). 

Waste Treatment Industries BREF 

(EU, 2006b). 

 

2.9.2.2. Exposure estimate 

Substance-specific parameters have been derived from the RARs (EU, 2005, 2007) and cited in UK 

(2008). Environmental exposure was assessed using EUSES version 2.1.1. The operational conditions, risk 

management measures and release factors are defined in Table 18. The PECs are presented in Table 19. 

 

Table 19. Environmental PECs for metal working fluid use - emulsion 

Compartment PEC local
a
  

Sediment (fresh water) (mg/kg wet wt) 1.1 

Sediment (marine water) (mg/kg wet wt) 0.126 

Surface water (fresh) (mg/l) 0.0000857 

Surface water (marine) (mg/l) 0.00000984 

Agricultural soil (mg/kg wet wt) 0.522 

Concentration in fish for secondary poisoning (mg/kg ww) 0.313 

Concentration in earthworm for secondary poisoning (mg/kg earthworm) 0.131 

STP micro-organisms (mg/l) 0.000906 
a
PEClocal includes the contribution from all regional sources. 
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2.10. Exposure scenario ES10 – Metal Working Fluid Use – Neat Oil 

 

2.10.1. Environmental exposure  

 

2.10.1.1. Operational conditions and risk management measures   

MCCP’s are formulated in oil-based metal working fluids (MWF) as an extreme pressure additive. The 

typical paraffin content in neat oils is 5-10% although some formulations can contain higher amounts. 

Releases from incidental spills are assumed to be eliminated by appropriate risk management measures 

consisting of closed sinks and basins to prevent discharge to waste- and surface water (RMM Library E11.01). 

Waste oils are assumed to be disposed of in accordance with the Waste Oils Directive, 75/439/EEC. This 

scenario covers industrial and professional use of MWFs by taking into account worst case MCCP absolute 

release in kg/year. The exposure scenario is summarized in Table 20. The PECs are presented in Table 21. 

 

Table 20. Environmental exposure scenario for metal working fluid – neat oil 

Information type Data field Explanation or citation 

Short Title  
ES10: Use of Neat Oil Metal Working 

Fluid 
- 

Description of activities 

and processes 

Use of MCCP’s as extreme pressure 

additives in neat oil metal working fluids 

(MWF) with a typical chlorinated paraffin 

content of 5-10% and maximum of 70%.  

RAR (EU, 2005). 

Contributing scenarios 

controlling 

environmental exposure  

 Industrial use of processing aids (ERC 4) 

 Wide dispersive use of processing aids 

(ERC 8a) 

Default ERC for industrial and 

wide dispersive use of processing 

aids. 

Product characteristics 

 MCCPs liquids at room temperature 

 Low volatility (nominal vapour 

pressure of 2.7 x 10
-4

 Pa at 20 °C) 

 Typical chlorinated paraffin content of 

5-10% and maximum of 70%. 

RAR (EU, 2005). 

Amount used (local site) 2.5 ton/year 

The RAR (EU, 2005) indicates that 

the local MCCP use at a typical 

large-scale metal cutting/working 

plant is 2.5 tonnes/annum. Therefore, 

the fraction of the main source is 

approximately (2.5 tonnes/annum) / 

(1876 tonnes/annum x 0.1) = 0.0133. 

...Fraction of tonnage to 

region 
0.10 

Facilities using MWFs are widely 

distributed (OECD, 2004b). A 

default fraction to the region of 

10% is assumed. 
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Information type Data field Explanation or citation 

...Fraction of main source 0.0133 

A usage of 2.5 tonnes/annum 

corresponds to a fraction of the 

main source of (2.5 tonnes/annum) 

/ 187.6 tonnes/annum) = 0.014. 

Frequency and duration 

of use 
300 d/y 

Based on information available in 

RAR (EU, 2005). 

Environment factors not 

influenced by risk 

management 

Flow rate of receiving water in standard 

town of 18000 m
3
/day. 

Based on TGD Chapter R.16. 

Other operational 

conditions affecting 

environmental exposure 

The primary worst case sources of MCCP 

to water are overalls (1 to 2%), leaks (1 to 

3%) work-piece dragout (1%) and mist 

(2%). Leaks, mist and dragout losses are 

assumed controlled by risk management 

measure as described below. 

RAR (EU, 2005). 

..Fraction of applied 

amount lost from 

process/use to waste gas 

0 

Ultimate release at facility is to 

water due to low volatility of 

MCCP (EU, 2005). 

...Fraction of applied 

amount lost from 

process/use to wastewater  

0.01 

The RAR (EU, 2005) indicates that 

the release to water from overalls 

at small and large facilities for neat 

oil is 2% and 1%, respectively. 

Leaks, releases from mist and 

dragout are assumed to be 

contained by risk management 

measures noted below. The highest 

absolute emissions at well 

controlled facilities will be at large 

facilities, and are conservatively 

considered in the quantitative 

exposure scenario. 

 

...Absolute amount of 

waste released per year 

25 kg/year (wastewater) 

 

Release estimate based on well-

controlled emissions and best 

practice with respect to 

housekeeping, elimination of 

discharges to sewers and recovery 

and treatment of waste oil. 

 

Technical conditions and 

measures at process level 

to prevent release 

 No direct release of spent MWF or 

residual oils to sewer 

 Disposal of spent MWF in accordance 

with the Waste Oils Directive, 

CEFIC RMM Library E14.02 or 

E14.03. 
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Information type Data field Explanation or citation 

75/439/EEC 

 Recycling/recovery and treatment of oils 

recovered from swarf  

Technical onsite 

conditions and measures 

to reduce or limit 

discharges, air emissions 

and releases to soil 

 In the absence of municipal wastewater 

treatment or in the case of direct 

discharge to surface water, physical 

and/or industrial waste treatment with 

removal efficiency of 93% or greater.  

 In absence of control or losses from 

dragout, mist generation or residual oil 

discharge to sewer, mechanical 

treatment and/or industrial waste 

treatment to achieve annual emissions 

less than 50 kg/year or effluent oil 

concentration of 5 mg/l or less 

dissolved oil. 

 Potential MCCP wastewater emissions 

at well controlled facilities may be 

confirmed by measurement of 

adsorbable organic halide (AOX) as a 

surrogate for MCCP when there are no 

other appreciable sources of chlorinated 

substances in the effluent (EU, 2008). 

 Without STP, mechanical 

treatment and/or industrial 

waste treatment to achieve 

annual emissions less than 

3.5 kg/year after treatment 

(CEFIC RMM Library codes 

E13.01, 13.03, 13.04 and/or 

13.24). 

 With municipal STP, 

mechanical treatment and/or 

industrial waste treatment to 

achieve annual emissions less 

than 50 kg/year after treatment 

(CEFIC RMM Library codes 

E13.01, 13.03, 13.04 and/or 

13.24). 

 

Organizational measures 

to prevent/limit release 

from site 

 Closed sinks/ basins to prevent 

discharge to waste- and/or surface water 

 General good hygiene and housekeeping  

CEFIC RMM Library E11.01 and 

W27.01. 

 

Conditions and measures 

related to municipal 

sewage treatment plant 

Removal efficiency of 93% (directed to 

sludge). Default effluent flow rate of 

2000 m
3
/day assumed. 

RAR (EU, 2005). 

Conditions and measures 

related to external 

treatment of waste for 

disposal 

Treatment of waste in accordance with the 

Reference Document on Best Available 

Techniques for Waste Treatment Industries 

(August, 2006). 

Waste Treatment Industries BREF 

(EU, 2006b). 

 

 

 

 

 



JSC «KAUSTIK» Volgograd 
Issue date: 01.09.2010 
Revision date: 25.04.2017      

SDS ES Chlorinated paraffins 

ANNEX 1 
version 1.5.  page 36 of 69 

 

 

2.10.1.2. Exposure estimate 

Substance-specific parameters have been derived from the RARs (EU, 2005, 2007) and cited in UK (2008). 

Environmental exposure was assessed using EUSES version 2.1.1. The operational conditions, risk 

management measures and release factors are defined in Table 20. The PECs are presented in Table 21. 

 

Table 21. Environmental PECs for metal working fluid use – neat oil 

Compartment PEC local
a
  

Sediment (fresh water) (mg/kg wet wt) 2.46 

Sediment (marine water) (mg/kg wet wt) 0.262 

Surface water (fresh) (mg/l) 0.000192 

Surface water (marine) (mg/l) 0.0000205 

Agricultural soil (mg/kg wet wt) 1.5 

Concentration in fish for secondary poisoning (mg/kg ww) 0.551 

Concentration in earthworm for secondary poisoning (mg/kg earthworm) 0.227 

STP micro-organisms (mg/l) 0.00291 
a
PEClocal includes the contribution from all regional sources. 
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2.11. Exposure scenario ES11 – Textile Flame Retardant and Waterproofing Formulation and Use 

 

2.11.1. Environmental exposure 

2.11.1.1. Operational conditions and risk management measures   

MCCP additives including flame retardants are added during a coating process (OECD, 2004c). 

Typically, coatings such as flame retardants are fully fixed onto the textile process (OECD, 2004c) but a 

release to wastewater occurs in the residual liquor. The OECD ESD provides an approach to calculate the 

release to water for a typical textile processing facility. Textile processing is assumed to be conducted in 

accordance with Treatment with the Reference Document on Best Available Techniques for the Textile 

Industry (July, 2003). The exposure scenario is summarized in Table 22. 

 

Table 22: Environmental exposure scenario for formulation and use in textile flame retardants 

and waterproofing 

Information type Data field Explanation or citation 

Short Title  
ES11: Textile flame retardant and 

waterproofing Formulation and Use 
- 

Description of activities 

and processes 

Addition of MCCP during the coating 

process (OECD, 2004c) with 100% 

fixation and release to wastewater as 

residual in the waste liquor.  

OECD (2004c). 

Contributing scenarios 

controlling environmental 

exposure  

 Formulation of mixtures (ERC 2) 

 Industrial inclusion onto a matrix 

(ERC 5) 

Default ERC for formulation and 

use of mixtures included onto a 

matrix. 

Product characteristics 

 Low volatility (nominal vapour 

pressure of 2.7 x 10
-4

 Pa at 20 °C) 

 Low solubility (0.027 mg/l) 

 Fixed onto the matrix as a coating 

with MCCPs accounting for 5% of 

the coating 

RAR (EU, 2005); OECD (2004c). 

Amount used (local site) 4.8 tonnes/annum 

The Textile Finishing Industry 

ESD Equation 3 indicates that if 

MCCP are assumed to be 5% of 

the coating with coating fraction of 

0.25 (i.e. 25% of flame retardants 

are from the MCCP class), and 

fraction in the residual liquor of 

0.01, the daily emission rate to 

water is 13 tonnes/day x 0.25 x 

100 kg/t x 0.05 x 0.01 = 

0.16 kg/day. This corresponds to 

an MCCP usage at the local site of 

about 4.8 tonnes/annum. 
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Information type Data field Explanation or citation 

...Fraction of tonnage to 

region 
0.1 

Use distributed throughout Europe 

(OECD, 2004c). 

...Fraction of main source 0.02 

A usage of 4.8 tonnes/annum 

corresponds to a fraction of the 

main source of (4.8 tonnes/annum)/ 

(2400 tonnes/annum x 0.1) = 0.02. 

Frequency and duration of 

use 
300 d/y Production assumed 6 days/week.  

Environment factors not 

influenced by risk 

management 

Flow rate of receiving water in standard 

town of 18000 m
3
/day. 

Based on TGD Chapter R.16. 

Other operational 

conditions affecting 

environmental exposure 

Fixation of 100% of the coating to the 

textile is assumed.  
OECD (2004c). 

..Fraction of applied amount 

lost from process/use to 

waste gas 

0 
Due to the low volatility of 

MCCPs, environmental release 

will be to water.  

The Textile Finishing Industry 

ESD Equation 3 indicates a 

fraction in the residual liquor of 

0.01. 

...Fraction of applied amount 

lost from process/use to 

wastewater  

0.01 

...Absolute amount of waste 

released per year 
50 kg/year (wastewater) 

Release estimate based on use of 

manufacturing practices consistent 

with OECD ESD (2004c).  

Technical conditions and 

measures at process level to 

prevent release 

Process conducted in accordance with 

the OECD ESD (2004c) and Reference 

Document on Best Available Techniques 

for the Textile Industry (July, 2003). 

OECD (2004c); Textile Industry 

BREF (EU, 2003). 

Technical onsite conditions 

and measures to reduce or 

limit discharges, air 

emissions and releases to 

soil 

In the absence of municipal wastewater 

treatment or in the case of direct 

discharge to surface water, physical 

and/or industrial waste treatment with 

removal efficiency of 93% or greater. 

Without municipal STP, 

mechanical treatment and/or 

industrial waste treatment to 

achieve annual emissions less than 

3.5 kg/year after treatment (CEFIC 

RMM Library codes E13.01, 

13.03, 13.04 and/or 13.24). 

Organizational measures to 

prevent/limit release from 

site 

 Closed sinks/ basins to prevent 

discharge to waste- and/or surface 

water 

 General good hygiene and 

housekeeping  

 

CEFIC RMM Library E11.01 and 

W27.01. 
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Information type Data field Explanation or citation 

Conditions and measures 

related to municipal 

sewage treatment plant 

Removal efficiency of 93% (directed to 

sludge). Default effluent flow rate of 

2000 m
3
/day assumed. 

RAR (EU, 2005). 

Conditions and measures 

related to external 

treatment of waste for 

disposal 

Treatment of waste in accordance with 

the Reference Document on Best 

Available Techniques for Waste 

Treatment Industries (August, 2006). 

Waste Treatment Industries BREF 

(EU, 2006b). 

 

2.11.1.2. Exposure estimate 

Substance-specific parameters have been derived from the RARs (EU, 2005, 2007) and cited in UK 

(2008). Environmental exposure was assessed using EUSES version 2.1.1. The operational conditions, risk 

management measures and release factors are defined in Table 22. The PECs are presented in Table 23. 

 

Table 23. Environmental PECs formulation and use in Textile flame retardant and waterproofing 

Compartment PEC local
a
  

Sediment (fresh water) (mg/kg wet wt) 4.29 

Sediment (marine water) (mg/kg wet wt) 0.445 

Surface water (fresh) (mg/l) 0.000335 

Surface water (marine) (mg/l) 0.0000348 

Agricultural soil (mg/kg wet wt) 2.82 

Concentration in fish for secondary poisoning (mg/kg ww) 0.871 

Concentration in earthworm for secondary poisoning (mg/kg earthworm) 0.356 

STP micro-organisms (mg/l) 0.0056 
a
PEClocal includes the contribution from all regional sources. 
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2.12. Exposure scenario ES12 – Textile Outdoor Service Life  

 

2.12.1. Environmental exposure 

2.12.1.1. Operational conditions and risk management measures   

MCCP additives including flame retardants are added during a coating process (OECD, 2004c). 

Typically, coatings such as flame retardants are fully fixed onto the textile process, but in principle, release 

could occur during the service life. Uses of textiles are assumed to be evenly divided between indoor and 

outdoor uses. The exposure scenario is summarized in Table 24.  

 

Table 24. Environmental exposure scenario for textile outdoor service life 

Information type Data field Explanation or citation 

Short Title  
ES12: Textile Service Life 

(Outdoor) 
- 

Contributing scenarios 

controlling environmental 

exposure  

 Wide dispersive use of long life 

articles, low release, outdoor 

(ERC 10a) 

Default ERC for wide dispersive 

use of long life articles, low 

release, outdoor 

Product characteristics 

 MCCP’s incorporated into textile  

 Low volatility (nominal vapour 

pressure of 2.7 x 10
-4

 Pa at 20 °C) 

 Low solubility (0.027 mg/l) 

RAR (EU, 2005). 

Amount used (local use) 0.24 ton/annum 
Based on ERC 10a default 

methods. 

...Fraction of tonnage to region 0.10 Based on ERC 10a default. 

...Fraction of main source 0.002 Based on ERC 10a default. 

Frequency and duration of use 365 d/y Based on ERC 10a default. 

Environment factors not 

influenced by risk management 

Flow rate of receiving water in 

standard town of 18000 m
3
/day. 

Based on TGD Chapter R.16. 

Other operational conditions 

affecting environmental 

exposure 

Outdoor use 

In principle, textiles are used in 

both indoor and outdoor 

environments with a fraction of the 

indoor use having no contact with 

water.  

..Fraction of applied amount lost 

from process/use to waste gas 
0.032 Based on ERC 10a default. 

...Fraction of applied amount lost 

from process/use to wastewater  
0.0005 Based on ERC 10a default. 

...Absolute amount of waste 

released per year (local) 

8 kg/year (wastewater) 

0.1 kg/year (air) 

Based on ERC 10a default 

methods. 
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Information type Data field Explanation or citation 

Conditions and measures 

related to municipal sewage 

treatment plant 

Removal efficiency of 93% (directed 

to sludge). Default effluent flow rate 

of 2000 m
3
/day assumed. 

RAR (EU, 2005). 

Conditions and measures 

related to external treatment of 

waste for disposal 

Treatment of waste in accordance 

with the Reference Document on 

Best Available Techniques for 

Waste Treatment Industries (August, 

2006). 

Waste Treatment Industries BREF 

(EU, 2006b). 

 

2.12.1.2. Exposure estimate 

Substance-specific parameters have been derived from the RARs (EU, 2005, 2007) and cited in UK 

(2008). Environmental exposure was assessed using EUSES version 2.1.1. The operational conditions, risk 

management measures and release factors are defined in Table 24. The PECs are presented in Table 25. 

Table 25. Environmental PECs for textile outdoor service life 

Compartment PEC local
a
  

Sediment (fresh water) (mg/kg wet wt) 0.984 

Sediment (marine water) (mg/kg wet wt) 0.115 

Surface water (fresh) (mg/l) 0.0000768 

Surface water (marine) (mg/l) 0.00000894 

Agricultural soil (mg/kg wet wt) 0.439 

Concentration in fish for secondary poisoning (mg/kg ww) 0.312 

Concentration in earthworm for secondary poisoning (mg/kg earthworm) 0.123 

STP micro-organisms (mg/l) 0.000736 
a
PEClocal includes the contribution from all regional sources. 
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2.13. Exposure scenario ES13 – Textiles Indoor Service Life 

 

2.13.1. Environmental exposure 

2.13.1.1. Operational conditions and risk management measures   

MCCP additives including flame retardants are added during a coating process (OECD, 2004c). 

Typically, coatings such as flame retardants are fully fixed onto the textile process, but in principle, release 

could occur during the service life. Uses of textiles are assumed to be evenly divided between indoor and 

outdoor uses. The exposure scenario is summarized in Table 26.  

 

Table 26. Environmental exposure scenario for textile indoor service life 

Information type Data field Explanation or citation 

Short Title  
ES13: Textile Service Life 

(Indoor) 
- 

Contributing scenarios 

controlling environmental 

exposure  

 Wide dispersive use of long life 

articles, low release, indoor 

(ERC 11a) 

Default ERC for wide dispersive 

use of long life articles, low 

release, indoor. 

Product characteristics 

 MCCP’s incorporated into 

textile 

 Low volatility (nominal vapour 

pressure of 2.7 x 10
-4

 Pa at 

20 °C) 

 Low solubility (0.027 mg/l) 

RAR (EU, 2005). 

Amount used (local use) 0.24 ton/annum 
Based on ERC 11a default 

methods. 

...Fraction of tonnage to region 0.10 Based on ERC 11a default. 

...Fraction of main source 0.002 Based on ERC 11a default. 

Frequency and duration of use 365 d/y Based on ERC 11a default. 

Environment factors not 

influenced by risk management 

Flow rate of receiving water in 

standard town of 18000 m
3
/day. 

Based on TGD Chapter R.16. 

Other operational conditions 

affecting environmental 

exposure 

Indoor use 

In principle, textiles are used in 

both indoor and outdoor 

environments with a fraction of the 

indoor use having no contact with 

water.  

..Fraction of applied amount lost 

from process/use to waste gas 
0.0005 

Based on ERC 11a Default. 
...Fraction of applied amount lost 

from process/use to wastewater  
0.0005 

...Absolute amount of waste 

released to wastewater per year 

(local) 

 

0.1 kg/year (wastewater) 

0.1 kg/year (air) 

Release estimate based on ERC 

11a default methods. 

Conditions and measures related 

to municipal sewage treatment 

Removal efficiency of 93% 

(directed to sludge). Default 
RAR (EU, 2005). 
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Information type Data field Explanation or citation 

plant effluent flow rate of 2000 m
3
/day 

assumed. 

Conditions and measures related 

to external treatment of waste 

for disposal 

Treatment of waste in accordance 

with the Reference Document on 

Best Available Techniques for 

Waste Treatment Industries 

(August, 2006). 

Waste Treatment Industries BREF 

(EU, 2006b). 

 

2.13.1.2. Exposure estimate 

Substance-specific parameters have been derived from the RARs (EU, 2005, 2007) and cited in UK 

(2008). Environmental exposure was assessed using EUSES version 2.1.1. The operational conditions, risk 

management measures and release factors are defined in Table 26. The PECs are presented in Table 27. 

Table 27. Environmental PECs for textile indoor service life  

Compartment PEC local
a
  

Sediment (fresh water) (mg/kg wet wt) 0.491 

Sediment (marine water) (mg/kg wet wt) 0.0653 

Surface water (fresh) (mg/l) 0.0000383 

Surface water (marine) (mg/l) 0.0000051 

Agricultural soil (mg/kg wet wt) 0.0848 

Concentration in fish for secondary poisoning (mg/kg ww) 0.207 

Concentration in earthworm for secondary poisoning (mg/kg earthworm) 0.0882 

STP micro-organisms (mg/l) 0.0000115 
a
PEClocal includes the contribution from all regional sources. 
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2.14. Exposure scenario ES14 – Paint Formulation and Use 

 

2.14.1. Occupational exposure 

MCCPs are used as plasticisers in a limited number of specialised paint systems, for example, in water 

proofing paints for walls, in chlorinated rubber systems for lining swimming pools and ponds and in solvent 

based floor paints. The MCCPs used have chlorination values between 40 and 52% and are added mainly in 

the range 4-15% of the paint as manufactured. It is not known how many workers may be exposed during the 

manufacture of these products or during their use. 

Inhalation exposure during manufacture of paints (assuming non-dispersive use and full containment) 

has been predicted using EASE (EUSES version 2.1) as 0 to 0.1 ppm, for processing temperatures up to 

125°C. Thus the predicted inhalation exposures to MCCP during its use in the production of paints will clearly 

be within the range 0-0.1 ppm and can be reduced to an upper limit of 0.0027 ppm (0.051 mg/m
3
) at 20°C. The 

processing temperatures for paint manufacture are such that the possibility of the creation of a mist resulting 

from the cooling of hot vapours can be discounted. In addition, the process will not produce mechanically 

induced spray formation to which workers could be exposed. Therefore, it is proposed to take 0.051 mg/m
3
 

forward to the risk characterisation as the RWC. 

Sampling data have been provided by industry from 2003 and 2006, involving paint spraying (by an 

experienced spray painter) using modified acrylic paints containing 5.6-5.7% MCCP by weight or a 

chlorinated rubber paint containing 8.2% MCCP by weight (MCCPs were 52% chlorinated). Although these 

tasks were small scale operations, they can be considered representative of typical spray painting tasks. The 

spray painting tasks were of short duration and air monitoring was carried out only during the spraying work. 

Although the measured data provided by industry are task specific, 8hr TWAs can be calculated. Overall, the 

exposures ranged from 0.002 to 0.19 mg/m
3
, with a median value of 0.04 mg/m

3
 and a 90th percentile value of 

0.085 mg/m
3
. Spray painting can be used as the worst case scenario for painting tasks and is likely to produce 

higher exposures. The de Pater model predicts that exposure for non-volatile compounds during spray painting 

would be 5 mg/m
3
 (8 hr TWA) for MCCP. Although the task specific values produced by the sampling 

exercises are within the same order of magnitude as this, the comparable 8hr TWA values are not. Therefore it 

is proposed to take forward the highest 8hr TWA value (0.19 mg/m
3
) forward to risk characterisation. This 

value is preferred to the 90th percentile value to take into account the potential variability of exposures during 

paint spraying. 

Some dermal exposure measurements have been provided by industry, which were collected as a pilot 

exercise during the method development phase of a study to assess dermal exposure to MCCPs. A total of 18 

separate tape strip samples were collected at the same time as the inhalation samples during the paint spraying 

exercise (see above). While the worker wore protective gloves and a disposable overall, there were measurable 

levels of MCCP in the skin contaminant layer, from the hands, forearms, face and neck. The dermal exposures 

were generally low (i.e. typically 1-3 µg/cm
2
). As the sampling and analytical procedures are still in the 

process of being validated, these data can only be considered to be preliminary estimates and will not be used 

in determining the value for risk characterisation. 

In the manufacture of paints containing MCCP, there is a possibility of skin contact with MCCP itself 

during its addition and with material containing it. For the workers involved the appropriate EASE model 

scenarios will be either non-dispersive use or incorporation in a matrix, both with direct handling and 

incidental contact. The predictions for both scenarios (EUSES version 2.1) are that MCCP exposure to 

420 cm
2
 (assuming manual addition of liquid) will be in the range 0-0.1 mg/cm

2
 per day. Therefore, a value of 

42 mg/day will be taken forward as the RWC. For maintenance workers, such a prediction would also apply.  
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For workers applying paints containing MCCP with brush or by spraying, the appropriate EASE scenario 

will be incorporation into a matrix with direct handling and intermittent handling. The prediction for this scenario 

(EUSES version 2.1) is that MCCP exposure will be in the range 0.1-1 mg/cm
2
 per day over 840 cm

2
 skin. When 

the percentage (15%) of MCCPs in the paint is taken into account the prediction becomes 0.015–0.15 mg/cm
2
 per 

day over 840 cm
2
. Therefore, a value of 126 mg/day will be taken forward as the RWC. 

 

 

2.14.2. Environmental exposure  

2.14.2.1. Operational conditions and risk management measures   

MCCPs are used as plasticizers in paints typically at a concentration of 5-15% and chlorine contents of 

50 to 60% (EU, 2005). The typical use for MCCPs in these paints is in chlorinated rubber-based and vinyl 

copolymer paints particularly in weather resistant coatings for steel construction, ships, industrial flooring, 

road markings and swimming pools (EU, 2000). A bounding worst case estimate of release has been derived 

using default A-table emission factors for formulation and industrial use. However, releases to the atmosphere 

during formulation and use are expected to be negligible (EU, 2005). The possibility of leaching and 

volatilization during the service life exists. The exposure scenario is summarized in Table 28.  

 

Table 28. Environmental exposure scenario for paint formulation and use 

Information type Data field Explanation or citation 

Short Title  ES14: Paint formulation and use - 

Description of activities 

and processes 

Use of MCCP’s as plasticizers in paints 

typically at a concentration of 5-15%. 
RAR (EU, 2005). 

Contributing scenarios 

controlling 

environmental 

exposure  

 Formulation of mixtures (ERC 2) 

 Industrial inclusion onto a matrix (ERC 5) 

 Wide dispersive use, resulting in 

inclusion onto a matrix, outdoor (ERC 8f) 

 Wide dispersive use, resulting in 

inclusion onto a matrix, indoor (ERC 8c) 

Default ERC for formulation and 

use of mixtures included onto a 

matrix. 

Product characteristics 

 Liquids at room temperature formulated 

into paint  

 Low volatility (nominal vapour pressure 

of 2.7 x 10
-4

 Pa at 20 °C) 

 Typical concentration of 5-15%.  

RAR (EU, 2005). 

Amount used (local 

site) 
3 tonnes/annum 

According to the RAR (EU, 2005), 

the amount of paraffin formulated 

at a paint formulation site is 

approximately 3 tonnes/annum.  
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Information type Data field Explanation or citation 

...Fraction of tonnage to 

region 
0.1 Use distributed throughout Europe. 

...Fraction of main 

source 
0.015 

A usage of 3 tonnes/annum 

corresponds to a fraction of the 

main source of (3 tonnes/annum) / 

(2000 tonnes/annum * 0.1) = 

0.015. 

Frequency and 

duration of use 
300 d/y RAR (EU, 2005). 

Environment factors 

not influenced by risk 

management 

Flow rate of receiving water in standard 

town of 18000 m
3
/day. 

Based on TGD Chapter R.16. 

Other operational 

conditions affecting 

environmental 

exposure 

MCCPs are used in solvent based paints, 

primarily in industrial applications. Releases 

to water and air from formulation and 

industrial use are negligible because the 

chlorinated paraffin is associated with the 

solid phase. 

RAR (EU, 2005). 

..Fraction of applied 

amount lost from 

process/use to waste gas 

0.001 

The default A-Table emission factors 

for paint formulation of 0.001 (air) 

and 0.003 (water) were used in the 

RAR (EU, 2005). The default A-

Table emission factors for industrial 

use of paint of 0 (air) and 0.001 

(water) were used in the RAR (EU, 

2005). These factor appreciably 

overestimate true emissions because 

MCCPs are used in solvent based 

paints and MCCPs are characterized 

by low water solubility and low 

vapour pressure (EU, 2005).  

...Fraction of applied 

amount lost from process/ 

use to wastewater  

0.004 

...Absolute amount of 

waste released per year 

9 kg/year (wastewater) 

3 kg/year (air) 

Release estimate based on no 

direct disposal of cleaning or solid 

wastes to water. 

Technical conditions 

and measures at 

process level to prevent 

release 

 Collection of disposal of solid waste 

generated during cleaning in a permitted 

landfill.  

CEFIC RMM Library E14.03. 

Technical onsite 

conditions and 

measures to reduce or 

limit discharges, air 

emissions and releases 

to soil 

In the absence of municipal wastewater 

treatment or in the case of direct discharge to 

surface water, physical and/or industrial 

waste treatment with removal efficiency of 

93% or greater. 

Without municipal STP, 

mechanical treatment and/or 

industrial waste treatment to 

achieve annual emissions less than 

3.5 kg/year after treatment (CEFIC 

RMM Library codes E13.01, 

13.03, 13.04 and/or 13.24). 
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Information type Data field Explanation or citation 

Organizational 

measures to prevent/ 

limit release from site 

 Closed sinks/ basins to prevent discharge 

to waste- and/or surface water 

 General good hygiene and housekeeping  

CEFIC RMM Library E11.01 and 

W27.01. 

 

Conditions and 

measures related to 

municipal sewage 

treatment plant 

Removal efficiency of 93% (directed to 

sludge). Default effluent flow rate of 

2000 m
3
/day assumed. 

RAR (EU, 2005). 

Conditions and 

measures related to 

external treatment of 

waste for disposal 

Treatment of waste in accordance with the 

Reference Document on Best Available 

Techniques for Waste Treatment Industries 

(August, 2006). 

Waste Treatment Industries BREF 

(EU, 2006b). 

 

 

2.14.2.2.Exposure estimate 

Substance-specific parameters have been derived from the RARs (EU, 2005, 2007) and cited in UK 

(2008). Environmental exposure was assessed using EUSES version 2.1.1. The operational conditions, risk 

management measures and release factors are defined in Table 28. The PECs are presented in Table 29. 

 

Table 29. Environmental PECs for paint formulation and use 

Compartment PEC local
a
  

Sediment (fresh water) (mg/kg wet wt) 1.2 

Sediment (marine water) (mg/kg wet wt) 0.136 

Surface water (fresh) (mg/l) 0.0000934 

Surface water (marine) (mg/l) 0.0000106 

Agricultural soil (mg/kg wet wt) 0.593 

Concentration in fish for secondary poisoning (mg/kg ww) 0.33 

Concentration in earthworm for secondary poisoning (mg/kg earthworm) 0.138 

STP micro-organisms (mg/l) 0.00105 
a
PEClocal includes the contribution from all regional sources. 
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2.15. Exposure scenario ES15 – Paint Outdoor Service Life  

 

2.15.1. Environmental exposure 

2.15.1.1. Operational conditions and risk management measures   

MCCPs are used as plasticizers in paints typically at a concentration of 5-15%. The typical use for 

MCCPs in these paints is in chlorinated rubber-based and vinyl copolymer paints (EU, 2005). In line with the 

RAR for MCCPs, environmental release during both formulation and use of paints is negligible (EU, 2005). 

However, the possibility of leaching and volatilization during the service life exists. Uses of paints are 

assumed to be evenly divided between indoor and outdoor uses with a nominal lifetime of emissions of 

approximately 10 years. The exposure scenario is summarized in Table 30.  

 

Table 30. Environmental exposure scenario for paint outdoor service life 

Information type Data field Explanation or citation 

Short Title  ES15: Paint Service Life (Outdoor) 
- 

 

Contributing scenarios 

controlling environmental 

exposure  

 Wide dispersive use of long life 

articles, low release, outdoor (ERC 

10a) 

Default ERC for wide dispersive 

use of long life articles, low 

release, outdoor. 

Product characteristics 

 MCCP’s incorporated into paint matrix 

 Low volatility (nominal vapour 

pressure of 2.7 x 10
-4

 Pa at 20 °C) 

 Low solubility (0.027 mg/l) 

RAR (EU, 2005). 

Amount used (local use) 0.2 ton/year 
Based on ERC 10a default 

methods. 

...Fraction of tonnage to region 0.10 Based on ERC 10a default. 

...Fraction of main source 0.002 Based on ERC 10a default. 

Frequency and duration of 

use 
365 d/y Based on ERC 10a default. 

Environment factors not 

influenced by risk 

management 

Flow rate of receiving water in standard 

town of 18000 m
3
/day. 

Based on TGD Chapter R.16. 

Other operational 

conditions affecting 

environmental exposure 

Outdoor use 

The RAR (EU, 2005) assumed that 

all paints were used in an outdoor 

setting. In principle, adhesives and 

sealants are used in both indoor 

and outdoor environments with an 

appreciable fraction having no 

contact with water.  

..Fraction of applied amount 

lost from process/use to 

waste gas 

0.0005 
Based on ERC 10a Default; see 

also RAR (EU, 2005). 
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Information type Data field Explanation or citation 

...Fraction of applied amount 

lost from process/use to 

wastewater  

0.008 

The OECD Plastic Additive ESD 

(OECD, 2004a) indicates an 

outdoor leaching rate of 0.16% to 

the environment per year for 

plasticizers. Assuming a nominal 

10 year service life, the total 

service life emission rate is 0.16% 

x 10 years = 1.6%. This release to 

the environment was evenly 

divided between water and soil. 

...Absolute amount of waste 

released per year (local) 

1 kg/year (wastewater) 

1 kg/year (soil) 

0.1 kg/year (air) 

Release estimate based on ERC 

10a default (air) and OECD ESD 

(water and soil). 

Conditions and measures 

related to municipal 

sewage treatment plant 

Removal efficiency of 93% (directed to 

sludge). Default effluent flow rate of 

2000 m
3
/day assumed. 

RAR (EU, 2005). 

Conditions and measures 

related to external 

treatment of waste for 

disposal 

Treatment of waste in accordance with 

the Reference Document on Best 

Available Techniques for Waste 

Treatment Industries (August, 2006). 

Waste Treatment Industries BREF 

(EU, 2006b). 

 

2.15.1.2. Exposure estimate 

Substance-specific parameters have been derived from the RARs (EU, 2005, 2007) and cited in UK 

(2008). Environmental exposure was assessed using EUSES version 2.1.1. The operational conditions, risk 

management measures and release factors are defined in Table 30. The PECs are presented in Table 31. 

 

Table 31. Environmental PECs for Paint Outdoor Service Life 

Compartment PEC local
a
  

Sediment (fresh water) (mg/kg wet wt) 0.587 

Sediment (marine water) (mg/kg wet wt) 0.0749 

Surface water (fresh) (mg/l) 0.0000458 

Surface water (marine) (mg/l) 0.00000585 

Agricultural soil (mg/kg wet wt) 0.154 

Concentration in fish for secondary poisoning (mg/kg ww) 0.228 

Concentration in earthworm for secondary poisoning (mg/kg earthworm) 0.095 

STP micro-organisms (mg/l) 0.000153 
a
PEClocal includes the contribution from all regional sources. 
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2.16. Exposure scenario ES16 – Paint Indoor Service Life 

 

2.16.1. Environmental exposure 

2.16.1.1. Operational conditions and risk management measures   

MCCPs are used as plasticizers in paints typically at a concentration of 5-15%. The typical use for 

MCCPs in these paints is in chlorinated rubber-based and vinyl copolymer paints (EU, 2005). In line with the 

EU RAR for MCCPs, environmental release during both formulation and use of paints is negligible (EU, 

2005). However, the possibility of leaching and volatilization during the service life exists. Uses of paints are 

assumed to be evenly divided between indoor and outdoor uses with a nominal lifetime of emissions of 

approximately 10 years. The exposure scenario is summarized in Table 32.  

 

Table 32: Environmental exposure scenario for paint indoor service life 

Information type Data field Explanation or citation 

Short Title  ES16: Paint Service Life (Indoor) - 

Contributing scenarios 

controlling environmental 

exposure  

 Wide dispersive use of long life 

articles, low release, indoor (ERC 

10a) 

Default ERC for wide dispersive 

use of long life articles, low 

release, indoor. 

Product characteristics 

 MCCP’s incorporated into paint matrix 

 Low volatility (nominal vapour 

pressure of 2.7 x 10
-4

 Pa at 20 °C) 

 Low solubility (0.027 mg/l) 

RAR (EU, 2005). 

Amount used (local use) 0.2 ton/year Based on ERC 10a default methods. 

...Fraction of tonnage to region 0.10 Based on ERC 10a default. 

...Fraction of main source 0.002 Based on ERC 10a default. 

Frequency and duration of 

use 
365 d/y Based on ERC 10a default. 

Environment factors not 

influenced by risk 

management 

Flow rate of receiving water in standard 

town of 18000 m
3
/day. 

Based on TGD Chapter R.16. 

Other operational 

conditions affecting 

environmental exposure 

Indoor use 

The RAR (EU, 2005) assumed that 

all paints were used in an outdoor 

setting. In principle, adhesives and 

sealants are used in both indoor 

and outdoor environments with an 

appreciable fraction having no 

contact with water.  
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Information type Data field Explanation or citation 

..Fraction of applied amount 

lost from process/use to 

waste gas 

0.0005 

Based on ERC 11a Default; see 

also RAR (EU, 2005). 
...Fraction of applied amount 

lost from process/use to 

wastewater  

0.0005 

...Absolute amount of waste 

released per year (local) 

0.1 kg/year (wastewater) 

0.1 kg/year (air) 

Release estimate based on ERC 

11a default (air) and OECD ESD 

(water). 

Conditions and measures 

related to municipal 

sewage treatment plant 

Removal efficiency of 93% (directed to 

sludge). Default effluent flow rate of 

2000 m
3
/day assumed. 

RAR (EU, 2005). 

Conditions and measures 

related to external 

treatment of waste for 

disposal 

Treatment of waste in accordance with 

the Reference Document on Best 

Available Techniques for Waste 

Treatment Industries (August, 2006). 

Waste Treatment Industries BREF 

(EU, 2006b). 

 

2.16.1.2. Exposure estimate 

Substance-specific parameters have been derived from the RARs (EU, 2005, 2007) and cited in UK 

(2008). Environmental exposure was assessed using EUSES version 2.1.1. The operational conditions, risk 

management measures and release factors are defined in Table 32. The PECs are presented in Table 33. 

 

Table 33. Environmental PECs for paint indoor service life 

Compartment PEC local
a
  

Sediment (fresh water) (mg/kg wet wt) 0.489 

Sediment (marine water) (mg/kg wet wt) 0.0652 

Surface water (fresh) (mg/l) 0.0000382 

Surface water (marine) (mg/l) 0.00000509 

Agricultural soil (mg/kg wet wt) 0.0839 

Concentration in fish for secondary poisoning (mg/kg ww) 0.207 

Concentration in earthworm for secondary poisoning (mg/kg earthworm) 0.0881 

STP micro-organisms (mg/l) 0.00000959 
a
PEClocal includes the contribution from all regional sources. 
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2.17 Exposure scenario ES17 – Waste Life 
 

2.17.1. Environmental exposure 

2.17.1.1. Operational conditions and risk management measures   

MCCPs are used in industrial and professional applications and waste is not generated from consumer uses. 

In principle, it is difficult to define a quantitative generic exposure scenario covering the waste life, although the 

current 2010 draft guidance for the waste life (ECHA Waste Life Guidance Chapter R.18) attempts to define 

quantitative scenarios for MCCP and plastic additives. In this assessment, the waste life was qualitatively assessed. 

The wastes generated include spent metal cutting fluids, industrial wastes such as discarded air filters and end-of-

life wastes of textiles, paints, sealants and adhesives. Industrial wastes including metal working fluids are generally 

treated by permitted hazardous waste incineration operations whereas end-of-life wastes are disposed of in 

permitted landfills or permitted incinerators. These operations are assumed to be in compliance with legal 

requirements including the Landfill Directive, Waste Incineration Directive and Waste Oils Directive. 

 

2.17.1.2. Exposure estimate 

When best practices are followed, including the Waste Treatment Industries BREF (EU, 2006b), 

environmental releases of MCCPs are expected to be negligible in line with the legal requirements for the 

operation of these waste treatment facilities. 

 

2.18. Manufacture and use of fat liquor in leather treatment 

 

2.18.1. Occupational exposure  

Leather fat liquor is made via a simple mixing process in an enclosed system at ambient temperature, the 

main components being water, natural fats, surfactants and MCCP. The MCCP, which may be chlorinated at 

levels between 40 and 50%, accounts for about 10% w/w of finished fat liquor. It is not known how many 

workers are potentially exposed to MCCPs during the treatment of leather with fat liquor. 

As with previous scenarios the exposure predicted using EASE (EUSES version 2.1) is 0-0.1 ppm, for 

processing temperatures up to 125°C. As the mixing, fat liquoring and drying processes are carried out at 

temperatures below 125°C, the predicted inhalation exposures to MCCP during its use will clearly be within 

the range 0-0.1 ppm. Moreover, as the saturated vapour concentration at ambient temperature is only 

0.0027 ppm, the upper limit of the range of predicted exposures to MCCP vapour will be reduced to give an 

upper limit of 0.051 mg/m
3
 at 20°C. The processing temperatures involved in these processes are such that the 

possibility of the creation of a mist resulting from the cooling of hot vapours can be discounted. In addition, 

the process will not produce mechanically induced spray formation to which workers could be exposed. 

Therefore, it is proposed to take 0.051 mg/m
3
 forward to the risk characterisation as the RWC. 

For workers involved in using MCCPs in the manufacture of fat liquor the appropriate EASE scenario 

would be non-dispersive use with direct handling and incidental contact. For this the predicted dermal 

exposure (EUSES version 2.1) for 420 cm
2
 skin is within the range 0-0.1 mg/cm

2
 per day. Therefore, a value 

of 42 mg/day will be taken forward as the RWC. 

In the case of the workers involved during the fat liquoring of the leather the scenario will be non-

dispersive use with direct handling and intermittent contact yielding a predicted exposure (EUSES version 2.1) 

to 840 cm
2
 skin in the range between 0.1 and 1 mg/cm

2
 per day. As only 10% of the fat liquor is MCCPs then 

the prediction is reduced to 0.01–0.1 mg/cm
2
/day over 840 cm

2
. Therefore, a value of 84 mg/day will be taken 

forward as the RWC. 
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2.19 Environmental exposure assessment 

 

This exposure assessment considers release of MCCP based on relevant use scenarios. A summary of the 

uses and relevant exposure scenario is presented in Table 34. This section provides general information relevant 

for all of the environmental exposure scenarios. The exposure scenarios are presented in Sections 2.1 – 2.17. A 

discussion of measured data is provided in Section 4.1, and a generic scaling equation for extension of the 

exposure scenarios is provided in Section 4.2. In general, the result of the exposure assessment indicates that 

for industrial and professional uses of MCCP, local wastewater releases to the standard municipal sewage 

treatment plant must be less than 50 kg/year based on the sediment compartment, the most sensitive 

environmental compartment for this substance. The scaling equation presented in Section 4.2, may be used to 

extend the default exposure scenarios to the conditions of local use. 

The environmental exposure assessment has been conducted based on an assumed continental use of 

40000 tonnes/annum. Substance-specific parameters have been derived from the RAR (EU, 2005, 2007) cited 

in the MCCP Annex XV restriction report (UK, 2008). Environmental exposure was assessed using EUSES 

version 2.1.1. As shown in Table 34, Environmental Release Categories (ERCs) have been used to classify 

each exposure scenario. However, in most cases, refined emission factors have been developed, as 

documented in the exposure tables provided with each scenario. When a default ERC emission factor has been 

used, this is noted in the individual exposure scenarios. 

As shown in Table 35, MCCPs are characterized by a range of chlorine contents and therefore this chemical 

category is represented by a range of physical and chemical properties. Therefore, representative physical and 

chemical properties must be selected. It is assumed that MCCP chlorine contents of 45 to 52% are typical and 

that the final MCCP content in products is typically 5 to 10%. MCCPs are characterized by high log Kow, low 

water solubility, low volatility and low rates of biodegradation. The MCCP substance-specific EUSES model 

input values are shown in Table 36. 

Measured data presented in the RAR (EU, 2005) show that environmental levels of MCCPs in surface water are 

negligible (< 0.1 µg/l), but that detections in sediment are possible (subject to complications relating to interferences 

from other chlorinated paraffins and chlorinated compounds). Soil data generally indicates that the half-life in 

biologically active soil may be on the order of 2 years, however (consistent with the EU RAR) as a worst-case 

assumption MCCPs have been considered non-biodegradable in this part of the assessment. In the RAR (EU, 

2005), measured data was used to replace model predicted surface water concentration. However, the predicted 

regional surface water concentration for the covered scenarios resulted in a predicted regional surface water 

concentration of 0.04 µg/l, which is consistent with the recent data as well the physical properties of MCCPs. 

Accordingly, no adjustment was made to the model predicted regional surface water concentration. 
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Table 34. Overview on exposure scenarios and coverage of substance life cycle  

ES 

number 

Volume 

(tonnes) 

M
a

n
u

fa
ct

u
re

 

Identified uses 

Resulting 

life cycle 

stage 

Product and use Note Percent Base ERC(s) 
Trade Association for 

ERC 
F

o
rm

u
la

ti
o

n
 

E
n

d
 u

se
 

C
o

n
su

m
er

 u
se

 

S
er

v
ic

e 
li

fe
 (

fo
r 

a
rt

ic
le

s)
 

W
a

st
e 

st
a

g
e
 

ES1 40000 X      MCCPs Manufacture 100% ERC 1 N/A 

ES2 21600
 

 X     

PVC and Rubber 

(plasticiser) 

Formulation 54% ERC 3 PEST 

ES3 21600
 

  X    Conversion 54% ERC 5 PEST 

ES4 21600
 

    X  Indoor service life 54% ERC 11a PEST 

ES5 11200  X X X   

Sealant & Adhesives 

(plasticizer / flame 

retardant) 

Formulation and use 28% 
ERC 2, ERC 5, ERC 

8f and ERC 8c 
FEICA 

ES6 5600     X  Outdoor service life 14% ERC 10a -- 

ES7 5600     X  Indoor service life 14% ERC 11a -- 

ES8 2800  X     

Metal Working 

Lubricants (Extreme 

pressure additive) 

Formulation 7% ERC 2 ATIEL 

ES9 924   X    Emulsion use 2.3% ERC 4 and ERC 8a ATIEL / CONCAWE 

ES10 1876   X    Neat oil use 4.7% ERC 4 and ERC 8a ATIEL / CONCAWE 
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ES 

number 

Volume 

(tonnes) 
M

a
n

u
fa

ct
u

re
 

Identified uses 

Resulting 

life cycle 

stage 

Product and use Note Percent Base ERC(s) 
Trade Association for 

ERC 

F
o

rm
u

la
ti

o
n

 

E
n

d
 u

se
 

C
o

n
su

m
er

 u
se

 

S
er

v
ic

e 
li

fe
 (

fo
r 

a
rt

ic
le

s)
 

W
a

st
e 

st
a

g
e
 

ES11 2400  X X    

Textile (Flame 

retardant / water 

proofing) 

Formulation and use 6% ERC 2 and ERC 5 TEGEWA 

ES12 1200     X  Outdoor use 3% ERC 10a TEGEWA 

ES13 1200     X  Indoor use 3% ERC 11a TEGEWA 

ES14 2000  X X X   

Paint (plasticiser) 

 

Formulation and use 5% 
ERC 2, ERC 5, ERC 

8f, and ERC 8c 
CEPE 

ES15 1000     X  Outdoor service life 2.5% ERC 10a -- 

ES16 1000     X  Indoor service life 2.5% ERC 11a -- 

ES17 40000      X Waste Life All uses 100% -- -- 
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Table 35. Summary of chlorine content in MCCPs and MCCP content in products (EU, 2005) 

Product Use MCCP chlorine content (%) 
Final MCCP content in 

product (%) 

PVC Plasticiser 
45 % (soft PVC) 

50-52 % (general purpose PVC) 

6 – 10% (coatings) 

15% (extrusion) 

Metal Working 

Lubricants 

Extreme pressure 

additive 
50 % 

5 % (oil, light machining) 

0.2-0.4 % (water-based, cooling) 

Rubber Flame retardant ~50 % (assumed similar to PVC) <15% 

Paint Plasticiser 50-60 % 
4-15 % (wet) 

5-20 % (dry) 

Sealant & 

Adhesives 

Plasticiser / flame 

retardant 
50-58 % 10-14 % 

 

Table 36. Substance specific input parameters for ECETOC/EUSES model 

Parameter MCCP Value MCCP Notes 

CAS Number 85535-85-9 RAR (EU, 2005) 

Physical State Liquid RAR (EU, 2005) 

Chlorine Content 52% 

RAR (EU, 2005) considered 45% 

and 52% in model. A content of 52% 

has been selected as most 

representative of the expected range 

of 40% to 63%. 

Molecular Weight 488 g/mol RAR (EU, 2005) 

Vapour Pressure at 20 C 0.00027 Pa RAR (EU, 2005) 

Melting Point (pour point) 0 C 

RAR (EU, 2005); Liquid at ambient 

temperatures. Maximum pour point 

of 25C corresponds to very high 

chlorine content of > 60%. 

Boiling Point 200 C 
RAR (EU, 2005); Decomposition at 

200 C 

Water Solubility at 20 C  0.027 mg/l RAR (EU, 2005) 

Partition coefficient – log Kow 7 RAR (EU, 2005) 

Half-life for degradation in air 
HL = 48 hours 

kOH = 8·10
-12

 cm
3
 molecule

-1
 s

-1
 

RAR (EU, 2005) 

Bioconcentration factor for fish 

(BCFfish) 

1087 l/kg ww 

1.087 m
3
/kg ww 

RAR (EU, 2005) 

Bioconcentration factor for 

earthworm (BCFearthworm)
a
 

0.17 unitless 

[Kearthworm,porewater = 1.817 m
3
/kg ww = 

1817 l/kg ww] 

RAR (EU, 2005) 
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Parameter MCCP Value MCCP Notes 

Bioconcentration factor for plant 

(BCFplant)
b
 

0.034 RAR (EU, 2005) 

Bioaccumulation/biomagnification 

factor for fish/predator (BMF)
 3 

RAR (EU, 2005); Plausible range is 

1 to 3. 

Partition coefficient between 

plant and water, Kplant-water 
0.045 m

3
/m

3
 

Draft RAR Environmental 

Addendum (EU, 2007) 

Chemical class for Koc-QSAR Predominantly hydrophobics RAR (EU, 2005) 

Biodegradability 

Although biodegradation does 

occurr, considered not 

biodegradable 

RAR (EU, 2005) 

Sewage treatment plant removal 

rate (sludge) 
93% RAR (EU, 2005) 

a
Kearthworm,porewater = 0.17 / 1700 kg/m

3
 * 17666 m

3
/m

3
 = 1.8 m

3
/kg. See RAR (EU, 2005). The RAR 

presents potential BCFs of 0.17 and 5.6 with a value of 5.6 selected. The BCF of 0.17 has been selected for 

this assessment. It is noted that in the original assessment, it appears that the authors may have input a value of 

5.6 into EUSES without correction to porewater concentration (56 m
3
/kg), or alternatively, used the BCF 

directly to calculate earthworm concentration. 
b
EUSES indicates a transpiration-stream concentration factor (TSCF) of 0.038 by default. No adjustment 

was made to the default value. The TSCF is on a water basis, whereas the BCF in the EU RAR is on a soil 

basis. 

Table 37. Environmental PECs for regional exposure 

Compartment PEC regional
a
 

Sediment (fresh water) (mg/kg wet wt) 0.964 

Sediment (marine water) (mg/kg wet wt) 0.129 

Surface water (fresh) (mg/l) 0.0000377 

Surface water (marine) (mg/l) 0.00000504 

Agricultural soil (mg/kg wet wt) 0.817 

Concentration in fish for secondary poisoning (mg/kg ww) Not applicable. Local Only. 

Concentration in earthworm for secondary poisoning (mg/kg earthworm) Not applicable. Local Only. 

STP micro-organisms (mg/l) Not applicable. Local Only. 
a
PECregional includes modelled releases from all exposure scenarios. Predicted regional concentrations greater 

than predicted local concentrations for the individual exposure scenarios (see Table 39) result from calculation 

methodologies used in EUSES. 
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3. Risk characterisation 

 

3.1. MCCP manufacture and use 

 

3.1.1. Human health 

 

3.1.1.1. Workers 

For the human health risk characterisation, a comparison of the DNELs and the exposure levels should 

be carried out to yield the Risk Characterisation Ratios (RCR). According to REACH, if exposure is less than 

the relevant DNEL (i.e. the RCR <1) then the risk is adequately controlled. If exposure is greater than the 

relevant DNEL (i.e. RCR >1) then the risk is not considered to be adequately controlled.  

Worker (light activity)-DNEL (long-term for inhalation route-systemic) = 6.7 mg/m
3
 

Worker-DNEL (long-term for dermal route-systemic) = 47.9 mg/kg bw/day 
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Table 38. Summary of final Tier 2 exposure data (dermal and inhalation) and RCR value for workers using measured and estimated (EASE; EUSES version 2.1) data 

Production/Use 

Dermal exposure Inhalation exposure 

Measured 

(mg/kg bw/day
a
) 

Estimated 

(mg/kg 

bw/day
a
) 

RCR 

(exposure/ 

DNEL) 

Measured 

(mg/m
3
) 

Estimated 

(mg/m
3
) 

RCR 

(exposure/ 

DNEL) 

MCCP Manufacturing 

Manufacturing - 3.5 (RWC) 0.07 - 0.051 (SVC) 0.008 

MCCP USE 

PVC formulation/manufacture - 7.0 (RWC) 0.15 0.08 (RWC) - 0.001 

PVC plastisol use - 2.1 (RWC) 0.04 - 0.051 (SVC) 0.008 

Calendering of plasticized PVC - 7.0 (RWC) 0.15 1.0 (RWC) - 0.15 

Compounding of plasticized PVC - 1.4 (RWC) 0.03 0.15 (RWC) - 0.022 

Extrusion and moulding of plasticized PVC - 0.35 (RWC) 0.007 0.1 (RWC) - 0.015 

Manufacture of paints - 0.7 (RWC) 0.01 - 0.051 (SVC) 0.008 

Use of paints(spraying) - 2.1 (RWC) 0.04 0.19 (8 h TWA) - 0.028 

Manufacture of sealants - 0.7 (RWC) 0.01 - 0.051 (SVC) 0.008 

Rubber manufacture - 7.0 (RWC) 0.15 0.07 (RWC) - 0.01 

Manufacture of metal working fluids (MWFs) - 0.7 (RWC) 0.01 - 0.051 (SVC) 0.008 

Heavy duty use of oil-based MWFs (70% 

MCCP product) 

417 (both hands; 90
th
 

percentile) 
- 8.71 

2.4 

(95
th
 percentile) 

- 0.36 

Major use of oil-based MWFs (10% MCCP 

product) 

60 (both hands; 90
th
 

percentile) 
- 1.25 

0.3 

(95
th
 percentile) 

- 0.045 

Use of water-based MWFs 
3 (both hands; 90

th
 

percentile) 
- 0.06 

0.008 

(95
th
 percentile) 

- 0.001 

Manufacture of fat liquor in leather treatment - 0.7 (RWC) 0.01 - 0.051 (SVC) 0.008 

Use of fat liquor in leather treatment - 1.4 (RWC) 0.03 - 0.051 (SVC) 0.008 
a
Assuming a body weight of 60 kg
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As can be seen from Table 38 below, the dermal exposures following the use of oil-based MWFs 

containing MCCPs at 10 and 70%, are the only exposures where the initial, conservative, risk 

characterisation suggests that the risks are not considered adequately controlled (RCR >1).  

However, these values are based on a number of worst-case assumptions, including 1% dermal 

absorption and a 7-day working week. In a recent OECD-compliant in vitro study using human skin 

(Johnson, 2005) approximately 0.7 % of Cereclor S52 was absorbed after 24 hours. The overall skin 

absorption determined by this study (0.7 %) is likely to be an overestimate as the study was designed to 

measure skin penetration under the most conservative conditions. Therefore, it is appropriate to correct 

the starting point for differences in dermal (0.7 %) and oral (50 %) exposures, thus 23 mg/kg bw/day x 

71.429 = 1643 mg/kg bw/day. 

In the calculation of the worker DNELs for dermal and inhalation exposures no consideration has 

been taken of the working week. In this re-calculation, workers are assumed to be exposed for 5 

days/week (7/5 = 1.4), and an AF of 24 is still considered appropriate. This equates to a more realistic 

DNEL of: 

Worker-DNEL (long-term for dermal route-systemic) = 1643 mg/kg bw/day x 1.4 / 24 = 95.8 mg/kg 

bw/day 

Considering a measured RWC dermal exposure of 60 and 417 mg/kg bw/day, respectively, for oil-

based MWFs containing MCCPs at 10 and 70%, this results in revised RCRs of 0.63 and 4.35 [See 

section 3.2.1 below for further details]. 

Below is a more realistic inhalation worker-DNEL calculation, taking into consideration a 5-day 

working week. As in the initial calculation, using a NOAEL of 23 mg/kg bw/day, this oral dose for the rat 

is converted to a corresponding air concentration, using a standard breathing volume for the rat of 0.38 

m3/kg bw for 8 h/day. To account for the presumed light activity of workers, this value has been corrected 

for an increase in breathing volume, thus 23 mg/kg bw/day / 0.38 m3/kg bw/8 h x (6.7 m3/ 10 m3) = 40.6 

mg/m3. Taking into consideration a 5-day working week (7/5 = 1.4), this corresponds to 40.6 mg/m3 x 1.4 

= 56.84 mg/m3. An AF of 6 is still considered appropriate, equating to a revised DNEL of:   

Worker (light activity) -DNEL (long-term for inhalation route-systemic) = 56.84 mg/m3/ 6 = 9.47 

mg/m3 

Considering a measured RWC inhalation exposure of 2.4 and 0.3 mg/m3, respectively, for oil-based 

MWFs containing MCCPs at 10 and 70%, this results in revised RCRs of 0.25 and 0.03. 

 

3.1.1.2. Consumers 

General population-DNEL (long-term for oral route-systemic) = 0.58 mg/kg bw/day 

General population-DNEL (long-term for inhalation route-systemic) = 2.0 mg/m3 

General population-DNEL (long-term for dermal route-systemic) = 28.75 mg/kg bw/day 

Most applications of MCCP are not designed for consumer contact, and therefore exposures are 

clearly negligible. For the use of oil-based MWFs, the estimated intake for a consumer is 0.5 mg/event 

(RWC estimated from occupational inhalation exposure). Although any such exposure from this scenario 

will be infrequent and should be considered as a single event, rather than repeated exposure, this has been 

converted to a daily event as a worst-case scenario. This equates to 0.008 mg/kg bw/day (for a person 

weighing 60 kg), and results in a RCR of 0.01, 0.004 and 0.00003 when compared to the DNELs for the 

oral, inhalation and dermal routes of exposure, respectively.  
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The wearing of leather clothes results in dermal exposure only, with a worst case exposure of 1 mg 

MCCP/day, or 0.17 mg/kg bw/day (for a 60 kg person). These figures are likely to significantly over-

estimate actual exposure. When compared to a dermal DNEL, the RCR is 0.006.  

Therefore, regarding possible consumer exposure to MCCPs, no further risk management activity is 

required. 

 

3.1.1.3. Indirect exposure of humans via the environment 

The EUSES model has been used to estimate various concentrations of MCCPs in food, air and 

drinking water. Default calculations using the EUSES model identified uptake into root crops from soil as 

potentially a significant route for exposure of man through food. In order to refine the calculations for this 

source of exposure, a study investigating the actual accumulation of a C15 chlorinated paraffin in roots of 

carrot (Daucus carota) was conducted (Thompson et al. 2005). This study was carried out using a 14C-

labelled 52.5% chlorinated n-pentadecane. The mean bioaccumulation factor (defined as the 

concentration in root (mg/kg fresh weight)/concentration in soil (mg/kg wet weight)) was determined to 

be 0.045 over days 50 to 70 of the experiment. Overall, the bioaccumulation factor based on the carrot 

study results is around 136 times smaller than the equivalent bioaccumulation determined for C14-17 

chlorinated paraffins using the TGD/EUSES default methods. Using the methods outlined in the TGD, 

this bioaccumulation factor is equivalent to a value for the Kplant-water of 330 m3/m3 (this is the partition 

coefficient between plant tissue and water). This value has been used in the EUSES program in place of 

the default value to obtain a more reliable estimate of the resulting concentrations in root crops (and 

hence other parts of plants such as leaves) and so the likely exposure of man via the environment. 

The resulting concentrations in the food chain for human exposure and the estimated daily human 

intakes from environmental sources using this value for the Kplant-water have been calculated using 

regional concentrations based on measured data of 0.1 µg/l for surface water and 0.088 mg/kg wet wt. for 

agricultural soil. The measured data are taken from representative industrial areas in the United Kingdom, 

from industries involved in production and use of MCCPs (in PVC, plastics/rubber, sealants, paints, 

MWFs, leather fat liquors and carbonless copy paper). The agricultural soil samples were from sites that 

were known to receive sewage sludge from treatment plants where chlorinated paraffins were known to 

be released. In the EUSES model, a log Kow value of 7 has been used as being representative for the 

group as a whole. A fish bioconcentration factor of 1,087 l/kg has been used in the model to estimate the 

concentration in wet fish (no biomagnification factor (BMF) has been used in the calculations). For other 

parts of the food chain, particularly leaf crops, meat and milk, EUSES estimates the concentrations in 

these using methods that rely on log Kow as no equivalent measured accumulation factors exist for 

MCCPs. It is not known, however, if these methods would be applicable to MCCPs. It should also be 

noted that the change to the Kplant-water coefficient value also affects the predicted concentrations in 

plant leaves and hence meat and milk.  

General population-DNEL (long-term for oral route-systemic) = 0.58 mg/kg bw/day 

General population-DNEL (long-term for inhalation route-systemic) = 2.0 mg/m3 

Daily human intakes have been estimated from local and regional (worst-case) exposures from 

foodstuffs (assuming consumption of contaminated fish, root crops, leaf crops, drinking water, meat and 

milk) and from air. Of these, the highest MCCP exposure from foodstuffs was estimated to be about 

0.032 mg/kg bw/day in the locality of a leather fat liquor plant and 0.00026 mg/kg bw/day from regional 

sources, resulting in a RCR of 0.06 and 0.0004, respectively, when compared to the oral-DNEL. The 
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highest exposure from air was estimated to be about 0.000041 mg/m3 from the locality of a site using 

MCCPs in PVC extrusion (compounding/conversion), and 0.0000016 mg/m3 from regional sources, 

resulting in a RCR of 0.00002 and 0.0000008, respectively, when compared to the inhalation-DNEL. 

In a recent well conducted study, the 97.5th percentile level of MCCPs in human breast milk was 

estimated to be 130.9 ng/g fat (Thomas et al. 2006). Assuming an average weight of 6 kg (over the first 3 

months of an infant’s life), the infant ingests 0.8 kg of milk/day, the breast milk has an average fat content 

of 3.5%, and the content of MCCPs remains constant during the breast-feeding period, this equates to 

about 0.00061 mg/kg bw/day and a RCR of 0.0001, when compared to the oral-DNEL for the general 

population (which is considered protective of infants). 

Therefore, regarding possible indirect exposure of humans to MCCPs via the environment, no 

further risk management activity is required. 

 

3.1.2. Environment 

Table 39 provides the risk characterisation ratios (RCR) for the predicted environment 

concentrations (PECs) presented in Section 2 of this report. In accordance with the TGD, the PNECoral for 

mammals (and birds) is compared to the PEC for fish and earthworms to address secondary poisoning. 

RCRs are determined by dividing the exposure concentration (PEC) by the no effect level (PNEC). The 

PNECs for this assessment, which are discussed in Section 7 of the chemical safety report, are: 

PNECwater (freshwater) = 10 µg/l / 10 = 1 µg/l  

PNECsaltwater (marine) = 10 µg/l / 50 = 0.2 µg/l  

PNECmicroorganisms= 800 mg/l / 10 = 80 mg/l  

PNECsediment (freshwater) = 50 mg/kg sediment wet wt / 10 = 5 mg/kg wet wt  

PNECsediment (marine water) = 50 mg/kg sediment wet wt / 50 = 1 mg/kg wet wt  

PNECsoil = 105 mg/kg soil wet wt / 10 = 10.5 mg/kg wet wt 

PNECoral(mammal): 300 mg/kg diet / 30 = 10 mg/kg food  

 

All of the RCRs in table 39 are less than 1, indicating that MCCPs used within the parameters of the 

exposure assessment presented in Section 2 of this annex to SDS do not present a risk to the environment 

and no further risk management measures are required. 
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Table 39. PECs (EUSES Version 2.1.1) and RCRs for Each Exposure Scenario and Environmental Compartment 
 

 

Product and 

use 

Use PEC 

fresh 

water 

Sediment 

(mg/kg 

wet wt) 

RCR 

fresh 

water 

Sediment 

PEC 

marine 

water 

sediment 

(mg/kg 

wet wt) 

RCR 

marine 

water 

Sedim

ent 

PEC 

fresh 

surface 

water 

(mg/l) 

RCR 

fresh 

Surface 

Water 

PEC 

marine 

surface 

water 

(mg/l) 

RCR 

marine  

Surface 

Water 

PEC 

soil 

(mg/kg 

wet wt) 

RCR 

Soil 

PEC fish 

(mg/kg 

wet wt) 

RCR 

for 

fish-

eating 

birds 

and 

mamm

als 

PEC 

earth

worm 

(mg/k

g) 

RCR for 

worm-

eating 

birds 

and 

mammal

s 

PEC STP 

micro-

organisms 

(mg/l) 

RCR 

STP 

micro-

organis

ms 

ES1 
MCCP 
Manufacture 

Manufacture 4.190 0.837 0.435 0.435 3.27E-04 0.327 3.39E-05 0.170 0.079 0.0075 0.853 0.0853 0.088 0.009 5E-03 7E-05 

ES2 

PVC 

(plasticiser) 

Formulation 0.911 0.182 0.107 0.107 7.11E-05 0.071 8.38E-06 0.042 0.388 0.037 0.280 0.0280 0.118 0.012 6E-04 8E-06 

ES3 Conversion 0.911 0.182 0.107 0.107 7.11E-05 0.071 8.38E-06 0.042 0.388 0.037 0.280 0.0280 0.118 0.012 6E-04 8E-06 

ES4 
Indoor 
service life 

0.624 0.125 0.266 0.266 4.87E-05 0.049 2.07E-05 0.104 0.180 0.017 0.235 0.0235 0.098 0.010 2E-04 3E-06 

ES5 Sealant & 
Adhesives 

(plasticizer / 

flame 
retardant) 

Formulation 

and use 
0.483 0.097 0.065 0.065 3.77E-05 0.038 5.04E-06 0.025 0.079 0.0075 0.205 0.0205 0.088 0.009 2E-08 2E-10 

ES6 
Outdoor 
service life 

1.070 0.213 0.123 0.123 8.33E-05 0.083 9.60E-06 0.048 0.500 0.048 0.330 0.0330 0.129 0.013 9E-04 1E-05 

ES7 
Indoor 

service life 
0.519 0.104 0.068 0.068 4.05E-05 0.041 5.32E-06 0.027 0.105 0.01 0.213 0.0213 0.090 0.009 5E-05 7E-07 

ES8 Metal 

Working 
Lubricants 

(Extreme 

pressure 
additive) 

Formulation 0.507 0.101 0.067 0.067 3.95E-05 0.040 5.22E-06 0.026 0.096 0.009 0.210 0.0210 0.089 0.009 4E-05 4E-07 

ES9 
Emulsion 

use 
1.100 0.220 0.126 0.126 8.57E-05 0.086 9.84E-06 0.049 0.522 0.05 0.313 0.0313 0.131 0.013 9E-04 1E-05 

ES10 Neat oil use 2.460 0.492 0.262 0.262 1.92E-04 0.192 2.05E-05 0.102 1.500 0.14 0.551 0.0551 0.227 0.023 3E-03 4E-05 

ES11 Textile 

(Flame 

retardant / 
water 

proofing) 

Formulation 
and use 

4.290 0.858 0.445 0.445 3.35E-04 0.335 3.48E-05 0.174 2.820 0.27 0.871 0.0871 0.356 0.036 6E-03 7E-05 

ES12 Outdoor use 0.984 0.197 0.115 0.115 7.68E-05 0.077 8.94E-06 0.045 0.439 0.042 0.312 0.0312 0.123 0.012 7E-04 9E-06 

ES13 Indoor use 0.491 0.098 0.065 0.065 3.83E-05 0.038 5.10E-06 0.026 0.085 0.008 0.207 0.0207 0.088 0.009 1E-05 1E-07 

ES14 

Paint 

(plasticiser) 

Formulation 

and use 
1.200 0.239 0.136 0.136 9.34E-05 0.093 1.06E-05 0.053 0.593 0.056 0.330 0.0330 0.138 0.014 1E-03 1E-05 

ES15 
Outdoor 

service life 
0.587 0.117 0.075 0.075 4.58E-05 0.046 5.85E-06 0.029 0.154 0.0015 0.228 0.0228 0.095 0.010 2E-04 2E-06 

ES16 
Indoor 

service life 
0.489 0.098 0.065 0.065 3.82E-05 0.038 5.09E-06 0.025 0.084 0.008 0.207 0.0207 0.088 0.009 1E-05 1E-07 

Regional All All 0.964 0.193 0.129 0.129 3.77E-05 0.038 5.04E-06 0.0252 0.817 0.078 -- -- -- -- -- -- 
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3.2. Overall exposure (combined for all relevant emission/release sources) 
 

3.2.1. Human health (combined for all exposure routes) 
The RCR for combined exposure is calculated by adding the relevant RCRs together and if they are <1 then the risk is considered adequately controlled. 
 

3.2.1.1. Workers 
Worker RCR (for simultaneous exposure via two routes) = RCR (inhalation) + RCR (dermal) 
 

Table 40. RCR values for workers exposed to dermal and inhalation exposure 

Production/Use 
RCR for dermal 

exposures 

RCR for inhalation 

exposures 

Combined RCR for dermal and 

inhalation exposures 

MCCP Manufacturing 

Manufacturing 0.07 0.008 0.078 

MCCP USE 

PVC formulation/manufacture 0.15 0.001 0.15 

PVC plastisol use 0.04 0.008 0.048 

Calendering of plasticized PVC 0.15 0.15 0.3 

Compounding of plasticized PVC 0.03 0.22 0.25 

Extrusion and moulding of plasticized PVC 0.007 0.015 0.22 

Manufacture of paints 0.01 0.008 0.018 

Use of paints (spraying) 0.04 0.028 0.068 

Manufacture of sealants 0.01 0.008 0.018 

Rubber manufacture 0.15 0.01 0.16 

Manufacture of metal working fluids (MWFs) 0.01 0.008 0.018 

Heavy duty use of oil-based MWFs (70% MCCP product) 8.71 0.36 9.07 

Major use of oil-based MWFs (10% MCCP product) 1.25 0.045 1.3 

Use of water-based MWFs 0.06 0.001 0.061 

Manufacture of fat liquor in leather treatment 0.01 0.008 0.018 

Use of fat liquor in leather treatment 0.03 0.008 0.038 
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As can be seen from Table 40, above, the combined dermal and inhalation RCRs following the use of oil-

based MWFs containing MCCPs at 10 and 70%, are the only exposures where the inititial, conservative, risk 

characterisation would suggest that the risks are not considered adequately controlled (RCR >1).  

However (as described in section 3.1.1.1 1 above), these values are based on a number of worst-case 

assumptions. Revising the dermal worker-DNEL by using a more likely realistic dermal absorption of 0.7% 

and assuming a 5-day working week, results in a revised value of: 

Worker-DNEL (long-term for dermal route-systemic) = 1643 mg/kg bw/day x 1.4 / 24 = 95.8 mg/kg 

bw/day 

Considering a measured RWC dermal exposure of 60 and 417 mg/kg bw/day, respectively, for oil-based 

MWFs containing MCCPs at 10 and 70%, this results in revised RCRs of 0.63 and 4.35 

Assuming a 5-day working week in the calculation of the inhalation worker-DNEL results in a revised 

value of: 

Worker (light activity)-DNEL (long-term for inhalation route-systemic) = 56.84 mg/m
3
/ 6 = 9.47 mg/m

3
  

Considering a measured RWC inhalation exposure of 2.4 and 0.3 mg/m
3
, respectively, for oil-based 

MWFs containing MCCPs at 10 and 70%, this results in revised RCRs of 0.25 and 0.03. 

Overall, therefore, combining the dermal and inhalation RCRs for oil-based MWFs containing MCCPs 

at 10 and 70%, results in revised combined RCRs of 0.88 and 4.38, respectively. Therefore, oil-based MWFs 

containing MCCPs at up to 10% are considered adequately controlled.  

However, there may be unacceptable risks in the use of oil-based MWFs containing >10% MCCPs. If 

such products are placed on the market, there is a need to take into account the risk reduction measures 

mentioned in the UK (2008) Annex XV Restriction Report and customers must be informed that these 

measures should be put in place during the use of such products.  

 

 

3.2.1.2. Consumers 

Consumer (for simultaneous exposure via three routes) = RCR (oral) + RCR (inhalation) + RCR (dermal) 

Most applications of MCCP are not designed for consumer contact, and therefore exposures are clearly 

negligible. For the use of oil-based MWFs, the estimated intake for a consumer is 0.5 mg/event (RWC 

estimated from occupational inhalation exposure). Although any such exposure from this scenario will be 

infrequent and should be considered as a single event, rather than repeated exposure, this has been converted 

to a daily event as a worst-case scenario. This equates to 0.008 mg/kg bw/day (for a person weighing 60 kg), 

and results in a RCR of 0.01, 0.004 and 0.00003 when compared to the DNELs for the oral, inhalation and 

dermal routes of exposure, respectively.  

A combined RCR of 0.001 for all routes indicates that no further risk management activity is required 

for consumer exposures. 

 

 

3.2.1.3. Indirect exposure to humans via the environment 

Indirect exposure to humans via the environment (for simultaneous exposure via two routes) = RCR 

(oral) + RCR (inhalation). 
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Daily human intakes have been estimated from local and regional (worst-case) exposures from foodstuffs 

(assuming consumption of contaminated fish, root crops, leaf crops, drinking water, meat and milk) and from air. 

Of these, the highest MCCP exposure from foodstuffs was estimated to be about 0.032 mg/kg bw/day in the 

locality of a leather fat liquor plant and 0.00026 mg/kg bw/day from regional sources, resulting in a RCR of 0.06 

and 0.0004, respectively. The highest exposure from air was estimated to be about 0.000041 mg/m
3
 from the 

locality of a site using MCCPs in PVC extrusion (compounding/conversion), and 0.0000016 mg/m
3
 from 

regional sources, resulting in a RCR of 0.00002 and 0.0000008, respectively. Combining the oral and inhalation 

RCRs for local and regional exposures results in RCRs of 0.03 and 0.0003, and therefore no further risk 

management activity is required for indirect exposures. 

 

3.2.1.4. Combined human exposure 

A combined exposure scenario, taking into account the potential for consumer exposure and via 

environmental sources is not relevant, given that consumer exposures are infrequent, rather than repeated daily 

exposures, and indirect exposure via the environment is negligible. Therefore no risk characterisation for any 

combined scenario has been performed. 

 

3.2.2. Environment (combined for all emission sources) 

The standard environment used for local scale calculations by the EUSES exposure model is - in most 

potential instances - sufficiently conservative to preclude additional risks to the environment other than those 

characterized in Table 41 (where all of the RCRs are less than 1). The single exception in the case of MCCPs 

is where PVC formulation and PVC processing (i.e. more than one lifecycle stage) could occur at a single 

location. However, combined RCRs for these two stages are < 1, indicating no risk to the environment from 

this potential combination.  
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4. Scaling advice and guidance to Downstream User 

 
4.1. Comparison of Model and Measured Values 

The results of the refined model were compared with the environmental data presented in the RAR (EU, 

2005). The most complete dataset in the EU RAR was a study in the UK assessing the levels of MCCPs in 

industrial areas conducted in the summer of 1998. A comparison of the model results in this report to the 

measured data indicates good agreement between the model and the measured values (Table 37). For example, 

the regional sediment concentration of approximately 1 mg/kg wet weight predicted by the model is close to 

the average of 0.7 mg/kg wet weight for areas upstream of STP plants in industrial areas. It is noted that the 

measured data for sediment may reflect historical sources and also other interference from other chlorinated 

compounds such that the model is likely over predicting regional MCCP concentration to a greater extent than 

implied by the comparison. 

 

Table 41. Comparison of EUSES environmental exposure scenario results to selected measured 

values summarized in RAR (EU, 2005) 

Media Measured 

Concentrations 

Model - 

Local 

Model 

Regional 

Data Source Notes 

Sediment Upstream of STP 

averages 0.7 mg/kg 

ww with range of  

< 0.1 to 5.2 mg/kg 

wet weight. 

Downstream of 

STP concentrations 

up to 25 mg/kg ww 

were observed. 

0.5 to 4.3 

mg/kg wet 

weight 

0.96 mg/kg 

wet weight 

RAR (EU, 

2005) Table 

3.32. UK data 

Good agreement with 

regional result. Some 

local downstream 

measured data may 

include historical 

sources or short and 

long-chain chlorinated 

paraffins or other 

interferences. 

Surface water 

(dissolved) 

< 0.1 µg/l 0.04 to 0.33 

µg/l 

0.04 µg/l RAR (EU, 

2005) Table 

3.25. UK data 

Good agreement with 

regional and local result. 

Soil 

receiving 

sewage 

sludge 

< 0.088 mg/kg wet 

weight 

~0.08 to 

2.8 mg/kg 

wet weight 

0.8 mg/kg 

wet weight 

RAR (EU, 

2005) Table 

3.38. UK data 

EU RAR report notes 

that the half-life in soil 

is likely about 2 years. 

Use of this half-life (in 

lieu of infinite half life) 

would result in better 

agreement between 

model and measured 

values. 

Earthworm < 0.1 to 1.7 mg/kg 

fresh weight 

0.1 to 0.4 

mg/kg fresh 

weight 

- RAR (EU, 

2005) Table 

3.38. UK data 

Reasonable agreement 

relative to PNEC oral of 

10 mg/kg fresh weight. 
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4.2. Scaling Equation 

Scaling is defined in Chapter G of the REACH TGD as “use of simple equations in the exposure scenario 

(ES) by which the downstream user (DU) can demonstrate that he operates within the conditions of the ES 

provided by the registrant”. In the case of MCCP, sediment is the most sensitive environmental media for safe 

use and is the target exposure media for scaling. In general, local daily MCCP releases to wastewater with 

municipal or industrial treatment must be less than 0.17 kg/day or 50 kg/year for 300 days of use per year under 

the REACH and EU TGD framework given the derived PNECS and substance specific parameters. In situations 

where MCCPs are the only chlorinated organic used, MCCP release may be determined by analysis of 

adsorbable organic halides (AOX) (EU, 2008). The example below shows the PEC and RCR for PVC 

formulation or conversion with a use of 100 tonnes/annum and emission factor of 5 x 10
-5

 kg/kg. Scenario 

specific operational conditions and risk management measures are available in the previous sections. 

 

Table 42. Exemplar scaling equation 

Exposure 

estimates 

and 

reference 

to its 

source 

Emission to wastewater: Elocal,water = 5 kg/year 

PEClocal,sediment  = 0.396  mg/kg wet weight
a
 

a
Includes 0.58 mg/kg wet weight from regional 

surface water to sediment partitioning assuming 

regional surface water concentration less than 

or equal to 0.04 µg/l. 

 

 

PNECsediment = 5 mg/kg 

wet weight 

RCRsediment  = 0.181
a
 

a
Includes RCR of 

0.102 from regional 

surface water to 

sediment 

partitioning.  

Guidance 

to 

evaluate 

actual 

condition

s of use 

against 

the ES 

102.0

)101(

10

,

6

12

,

,












sed

sedlocal

sed

emissionsuspwatersuspSTP

watersuspwaterSTPannual

sedlocal

PNEC

PEC
RCR

DILUTIONTRHOSUSPKpEFFLUENT

KFRFQ
PEC

  

 

 

RCRsed includes a factor of 0.102 from regional surface water to sediment partitioning and is 

based regional measured surface water concentration of 0.04 µg/l. The conversion factor of 10
12

 

includes 10
6
 mg/kg x 10

3
 ton/kg x 10

3
 l/m

3
.  The conversion factor of 10

-6
 corresponds to 10

-6 

kg/mg. 

 

 

Explanation of symbols 

PEClocal,sed local sediment 

concentration 

(without regional 

contribution) 

[mg/kg] Calculated Example = 0.396 

PNECsediment MCCP PNEC for 

sediment (wet 

weight) 

[mg/kg] Derived in CSR Default = 5  

RCR risk 

characterization 

ratio 

[-] Calculated Default = 0.18 
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Qannual annual use rate [ton/yr] See operational cond. Default = 100 

RF release factor - 

water 

[kg/kg] See operational cond. Example = 5 x10
-5 

emissionT  emission days [day/yr] See R.16.3.1.1, p. 26 Default = 300 

FSTP,water fraction of release 

directed to water by 

STP  

[-] EUSES, log Kow = 7 Default = 0.07 

     

Kpsusp solid-water 

partition coefficient 

of suspended 

matter 

[l/kg] EUSES, log Kow = 7 Default = 5.89 x 10
4 

Ksusp-water suspended matter-

water partition 

coefficient 

[m
3
/m

3
] EUSES, log Kow = 7 Default = 1.47 x 10

4 

EFFLUENT 

STP 

STP effluent flow [l/day] See R.16.6.5.4, p. 69 Default = 2 x 10
6
 

DILUTION dilution factor [-] See R. 16.6.6.2, p. 80 Default = 10 

SUSPwater suspended matter 

concentration in 

river 

[mg/l] See R. 16.6.6.2, p. 80 Default = 15 

     

RHOsusp bulk density of 

suspended matter  

[kg/m
3
] See R. 16.6.4, p. 64-

65 

Default = 1150 

 

Sample Calculation 

 

mg/kg 396.0
10d/y 300kg/m 1150)10mg/L 15L/kg 1089.51(L/day) 102(

10)/mm 1047.1(07.0)105( t/y100
3646

123345

, 









sedlocalPEC

 

181.0102.0
mg/kg 5

mg/kg 396.0
RCR  

 


