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0.1.1.1 PBT assessment

The final part of the marine risk assessment procedure requires a screening of the properties of a substance to see if it should be considered as a persistent (P), bioaccumulative (B) and toxic (T) substance.

0.1.1.1.1 Persistence

A substance is considered to be persistent (P) or very persistent (vP) if it has a half-life >40 days in freshwater (P), or >60 days in marine water (vP), or >120 days in freshwater sediment (P) or >180 days in marine or freshwater sediment (vP). 

The results of a biodegradation simulation study with both freshwater and marine sediment are available. Two substances were tested, a C10, 65% wt. Cl substance and a C13, 65% wt. Cl substance. Full details of the studies are given in Section Error! Reference source not found.. Under aerobic conditions the mineralisation half-life was determined to be around 1,340 days for the C10, 65% wt. Cl substance in freshwater sediment, 335 days for the C10, 65% wt. Cl substance in marine sediment, 1,790 days for the C13, 65% wt. Cl substance in freshwater sediment and 680 days for the C13, 65% wt. Cl substance in marine sediment. The mean half-live (average of the two substances, this could be assumed to be representative of a C10-13, 65% wt. Cl product) was determined to be around 1,630 days in freshwater and 450 days in marine sediment.

No information is available with which to estimate a reliable mineralisation half-life for soil or surface water or for short-chain chlorinated paraffins with chlorine contents other than 65% by weight. Based on the available data it is therefore concluded that short-chain chlorinated paraffins meet the criteria for a vP substance.

Table 3.28
Provisional risk characterisation ratios for the marine compartment 

	Scenario
	Step
	PEC/PNEC ratios

	
	
	Marine water
	Marine sediment
	Predatorsa, b
	Top predatorsa, b

	
	
	
	
	Fish
	Mussel (TGD method)
	Fish
	Mussel

	
	
	
	
	TGD method
	Alternate method
	
	TGD method
	Alternate method
	

	Production
	<0.049-<0.072
	<0.049-<0.072
	<0.009-<0.015
	<0.013-<0.022
	<0.044-<0.078
	<0.011-<0.024
	<0.025-<0.058
	<0.059-<0.12

	Rubber (worst case estimate)
	Compounding site (formulation)
	1.4-2.4
	1.4-2.4
	0.11-0.12
	0.17-0.19
	0.59-0.64
	0.055-0.069
	0.12-0.16
	0.28-0.36

	
	Conversion site (processing)
	0.50-4.1
	0.51-4.1
	0.042-0.19
	0.055-0.29
	0.22-0.99
	0.025-0.095
	0.056-0.21
	0.13-0.49

	
	Combined compounding/ conversion site
	1.9-6.5
	1.9-6.6
	0.14-0.30
	0.22-0.46
	0.75-1.58
	0.065-0.14
	0.15-0.31
	0.34-0.72

	Rubber (alternate estimate)
	0.18-0.20
	0.18-0.20
	0.012-0.018
	0.018-0.027
	0.063-0.095
	0.013—0.025
	0.029-0.058
	0.066-0.13

	Sealants/adhesives formulation and use
	<1
	<1
	<1
	<1
	<1
	<1
	<1
	<1

	Textiles
	Compounding site (formulation)
	21.2
	21.4
	2.47
	3.71
	12.9
	1.0
	2.2-2.3
	5.2

	
	Backcoating site (processing)
	28.8-38.5
	29.1-38.8
	0.74-1.3
	1.1-2.0
	3.9-6.8
	0.31-0.54
	0.69-1.2
	1.6-2.8

	Paints and coatings
	Formulation site
	<1
	<1
	<1
	<1
	<1
	<1
	<1
	<1

	
	Industrial application of paints (processing)
	0.87-2.9
	0.88-2.9
	0.11-0.21
	0.16-0.31
	0.55-1.1
	0.051-0.080
	0.11-0.18
	0.26-0.42

	Regional sources
	0.017-0.040
	0.035-0.079
	
	
	
	
	
	


Note:
a) The PEC/PNEC ratios of predators and top predators have both been calculated using the available BCF data for fish and mussels.


b) The ratios are estimated for the calculations assuming a BMF/FAF of 2.

· A reference substance (aniline) was tested using the same system at a concentration of 50 mg C/l. The degradation seen with this substance was 98.8% after 28 days based on total organic carbon measurements and 72% after 28 days based on CO2 evolution. 

In summary, efforts were made to maximise the availability of the test substance to the microorganisms, and the degradation has been followed by an appropriate method. The method seems as valid a way to conduct an inherent degradability test with a poorly soluble substance as could reasonably be expected. Despite the technical uncertainties with the interpretation of the result, a simulation test would still be needed to determine whether sufficiently rapid degradation can take place at concentrations at or below the water solubility of the substance.

0.1.1.1.2 Bioaccumulation

A substance is considered to be bioaccumulative (B) if it has a bioconcentration factor (BCF) >2,000 l/kg or very bioaccumulative (vB) if it has a BCF >5,000 l/kg. The highest measured BCF value for (freshwater) fish with short chain chlorinated paraffins is around 7,816 l/kg (see Section 3.1.0.5). This value was based on 14C measurements (and so may represent accumulation of metabolites as well as short-chain chlorinated paraffins), but a similar value of 7,273 l/kg was determined in the same study based on parent compound analysis. There are several other fish bioconcentration factors (of variable reliability) below this value (but some of which are above the 2,000 l/kg cut-off). Some data are also available for marine fish. A BCF value of 800‑1,000 l/kg has been measured for a brackish water species (Alburnus alburnus) but here the exposure period was relatively short (14 days) and it is not clear if steady state was reached in this time. In addition, BCF values in the range 5,785-40,900 l/kg have been determined for a marine mollusc (Mytilis edulis) (although this might not represent a true BCF due to possible ingestion of the substance adsorbed to particles). Therefore, the available BCF data indicate that short-chain chlorinated paraffins do meet the very bioaccumulative (vB) criterion.

0.1.1.1.3 Toxicity

A substance is considered to be toxic if it has a chronic NOEC <0.01 mg/l. The lowest NOEC for short-chain chlorinated paraffins is 0.005 mg/l for Daphnia magna. In addition effects on growth in marine mussels (Mytilus edulis) have been seen at a concentration of 0.0093 mg/l. Therefore it can be concluded that short-chain chlorinated paraffins meet the toxicity criterion. 

0.1.1.1.4 Other considerations

The Stockholm Convention on Persistent Organic Pollutants (POPs) is a global treaty to protect human health and the environment (see also Section 2.3). The screening criteria for consideration of a chemical as a POP are given in Annex D of the convention text. In line with the discussion in the preceding paragraphs and together with monitored levels in marine predators and the remote Arctic, and suggestions of long-range transport, short-chain chlorinated paraffins would appear to meet these screening criteria. Short-chain chlorinated paraffins are also being considered as a potential new candidate for inclusion under the 1998 Protocol to the UNCECE Convention on Long-range Transboundary Air Pollution on Persistent Organic Pollutants, which is concerned with emissions to air.
0.1.1.1.5 Potential sources and pathways to the marine environment

As well as the local sources of release associated with production and use considered in Table 3.21, short-chain chlorinated paraffins can be emitted to air (due to volatilisation) and water (due to leaching) from products over extended periods of time (i.e. over the lifetime of the product). The estimation of all of these releases is described in Section 3.1.0.2.6, and they are subject to uncertainties. Although it is not possible to quantify how much of these releases will enter the marine environment, it is considered that both the local emissions and diffuse emissions provide potential pathways into the marine environment. For example, leaching losses could eventually end up in surface water that enters the marine environment and volatile losses could be transported to marine environments and subsequently rained out to  marine waters.

0.1.1.2 Conclusions for the marine environment

The conclusion of the PBT assessment is that the substance is confirmed as meeting the criteria for very persistent (vP), very bioaccumulative (vB) and toxic (T). This implies that short-chain chlorinated paraffins have the potential to pollute marine (as well as other remote) environments. It should be noted that the substance has already been detected in the remote Arctic and in marine biota (including top predators such as seals and whales). The trends in levels are unknown, and they may be due (in part at least) to a local source or uses that take place in other regions, or uses that are now controlled in the EU. It is therefore possible that levels may decrease if the current level of emission does not increase. However, the possibility of long range transport can not be excluded. 

