16.11.2009

16.11.2009


Comments and response to comments on Annex XV SVHC : Proposal and Justification 

Note: The Response to Comments table has been prepared by the European Chemicals Agency in consultation with the European Commission. The comments were received during the public consultation of the Annex XV dossier.
Substance name:
Coal tar pitch, high temperature (CTPHT)
CAS number: 
65996-93-2
EC number: 

266-028-2
Reason of the submission of the Annex XV: PBT, vPvB, carcinogenic (Cat. 2 or 1B)
General comments

	No
	Date 
	Submitted by (name, Organisation/MSCA)
	Comment 
	Response

	1
	20090908
	Individual, Democratic People's Republic of Korea
	Regarding Antracene oil series and coal tar pitch , These materials can not be controlled effectively. because there are no official methods to analyse these material.
	Thank you for your comment. 
Analytical and monitoring issues are only of secondary relevance in the context of identification of substances of very high concern and authorisation. The objectives are to identify in a first step substances with a hazard profile meeting the criteria of Article 57 of REACH. If necessary, subjection to the authorisation requirement as second step shall ensure proper control of risks arising from these substances and their progressive replacement by suitable alternative substances or technologies where these are economically and technically viable.

Hence control will rather be exerted by limiting the uses and consumption of the substances than by monitoring emissions (although this may have to be carried out as well for certain substances or their relevant constituents).

	2
	20091005
	Individual, United Kingdom
	I support the nomination of this chemical to the Candidate List, and believe it is important, given its properties, for it to be as strictly controlled as possible.


	Thank you for providing your opinion.

	3
	20091005
	Behalf Of An Organisation, THALES ANGENIEUX (Company), France
	This substance is part of a specific chemical used in THALES ANGENIEUX as a black varnish applied on the edge of the lenses made of high index glasses. This varnish has specific properties on which depend the optical quality of the equipments manufactured in THALES ANGENIEUX. It has been developed especially for THALES ANGENIEUX, in order to replace another varnish that cannot be any more supplied. A very long development was needed to achieve this new varnish, and this substance is very difficult to replace because its specific properties and the low industrial volumes concerned by this varnish. Other solutions were envisaged, as the use of baffles and light breakers, but the Equipments lose in competitiveness . Then we can said that, at the moment and in the near future, there is no alternatives at this substance. (see attached additional information).

See attachment.
	Thank you for your comment. 
The currently ongoing process of identification of substances of very high concern is based only on fulfilment of the criteria laid down in Art. 57 of REACH. Information on uses and availability of alternatives will be taken into account at a later stage of the risk management process.


	4
	20091009
	Behalf of an organisation, Inter-Environnement Wallonie (national NGO), Belgium
	We support the nomination of this chemical to the Candidate List, and believe it is important, given its properties, for it to be as strictly controlled as possible.
	Thank you for providing your opinion.

	5
	20091012
	Behalf Of An Organisation, Norwegian Pollution Control Authority (national authority), Norway
	The Norwegian CA agrees with the conclusion in the proposal that 7 of the 12 PAH constituents present in Coal tar pitch, high temperature (CTPHT) (EC number: 266-028-2, CAS No.: 65996-93-2) in concentrations equal or above 0.1% w/w fulfil the vPvB and PBT criteria, that phenanthrene fulfils the vPvB criteria and that anthracene fulfils the PBT criteria set in Annex XIII of the REACH Regulation. We also agree with the reference to Annex VI in the CLP Regulation, regarding that 6 of the PAH-constituents of CTPHT are classified as carcinogens. 

The proposal to identify CTPHT as a CMR (Carc. Cat. 2), PBT and vPvB substance according to respectively Article 57 (a), (d) and (e) and include CTPHT in the “Candidate List” of substances of very high concern for authorisation, is therefore supported by the Norwegian CA.

The inclusion in the “Candidate List” is the main mechanism in REACH to identify PBT and vPvB substances. 
	Thank you for providing your opinion.

	6
	20091013
	Member State, Slovakia
	We agree with the conclusion that Coal tar pitch, high temperature (CTPHT) fulfills the PBT and vPvB criteria according to article 57 d) and e) of the REACH regulation.
Information on PBT properties was not available for CTPHT itself. Therefore, the PBT assessment of CTPHT focused on the assessment of PAH constituents identified in concentrations ≥0.1%, which on the basis of the available data are considered as both PBT and vPvB substances or PBT/vPvB substances. 
Concerning the PAH constituent phenanthrene it fulfills vPvB criteria. In addition the experimental data indicate a high chronic and acute toxicity of the phenanthrene for aquatic organisms (EC10 values close to10 μg/l), i.e. close to fulfilling T criterion. Hence, we are of the opinion, that the phenanthrene should be considered as PBT substance, too. 
This conclusion is in line with guidance document which allows flexibility in the application of the criteria e.g. in cases where one criterion is marginally not fulfilled but the others are exceeded considerably. This is the case of phenanthrene.
	Thank you for your comment.

The lowest chronic toxicity value for phenanthrene is 13 μg/L. This is close to the environmental T-criterion of Annex XIII and thus the substance could indeed be considered borderline T. However, for concluding that the substance is a PBT the guidance recommends for such ‘close to’ cases presentation of additional evidence. 
Because a conclusion that phenanthrene should not only be considered as vPvB but as well as PBT would in practice not result in any different treatment of the substance (in terms of risk management measures to be imposed and regulatory obligations applicable) we deem it not pertinent to derogate from a literal application of the Annex XIII criteria. 

	7
	20091013
	Member State, Germany
	In general, toxicological (and ecotoxicological) information should be given in Chapter 5 (or 4 respectively) in detail rather than in annexes to the Annex XV Dossier.

The Annex XV Dossier shows that Coal Tar Pitch, High Temperature (CTPHT) is a PBT/vPvB-, as well as a CMR-substance. We agree with the method of Risk Assessment for the UVCB substance by assessing the risk of its constituents, namely the contained US EPA-PAH with a concentration larger than 0.1%. We also agree with the assessment of the PBT and vPvB criteria, especially with fluoranthene and 9H-fluorene. In conclusion we appreciate that the Annex XV Dossier continues the work of the PBT Working Group and fully support the proposal to include CTPHT in Annex XIV.

Since anthracene has already been identified as a PBT-substance we believe it is not necessary to describe its properties in this Dossier again. In general, a reference to the anthracene-dossier is sufficient
	Thank you for your comment.

Please note that 9H-fluorene is not among the 12 PAH-constituents of CTPHT assessed for their PBT properties, as it was not determined in CTPHT in concentrations above or equivalent to 0.1%

As stated in section 4 of the Annex XV report on CTPHT, the key information on hazard to human health relevant for identifying the substance as meeting the criteria of Article 57 (a) is provided in section 2 of the report. Supplementary information on the health hazards of the substance (i.e. not directly justifying the classification as carcinogen category 2) has been placed in an annex as it is not relevant for the identification of the substance as carcinogen cat. 2 but may be useful in a possible follow-up step (priority setting and inclusion of the substance in Annex XIV).
Excluding any not directly relevant information from the “Justification Part” (Part I ) of the report will in our opinion help focussing discussion on the relevant facts for decision as to whether the substance meets the Article 57 criteria (and which) and thus will facilitate agreement seeking by the relevant bodies (i.e. the Member State Committee or the Commission).
The same considerations resulted in presenting some ecotoxicologial information not relevant for the conclusion on the PBT/vPvB properties of the substance in another annex.  
In the CTPHT Annex XV report we make reference to the anthracene support document. However, for convenience of reading we considered (and still consider) it pertinent to include the key data on anthracene also in the CTPHT report.


	8
	20091014
	On behalf of an organisation, WWF (international NGO), Belgium
	WWF supports the inclusion of this substance in the candidate list according to REACH article 57.a), d) and e).
	Thank you for providing your opinion.

	9
	20091014
	Member State, Ireland
	The Irish Competent Authority agrees with the identification of coal tar pitch, high temperature as a substance meeting the criteria set out in Article 57 of REACH.
	Thank you for providing your opinion.

	10
	20091014
	On behalf of an organisation, Health and Environment Alliance (international NGO), Belgium
	Heal supports the inclusion of this substance to the candidate list on the basis of the information in the submitted Annex XV dossier


	Thank you for providing your opinion.

	11
	20091014
	On behalf of an organisation, Allgemeine Unfallversicherungsanstalt (national authority), Austria
	"Anthracene or compounds thereof" (2.303) is listed in Annex I and "Polycyclic aromatic hydrocarbons which do not come under other headings" (2.170) are listed in Annex II of the Commission Recommendation concerning the European schedule of occupational diseases (2003/670/EC). All these substances can be found in coal tar pitch, high temperature.
	Thank you for the information.

	12


	20091014
	On behalf of an organisation, Coal Chemical Sector Group (CCSG) representing all European producers of  Coal tar Pitch, high temperature, Belgium
	The dossier aims at justifying the classification of the UVCB substance Coal tar pitch, high temperature [CTPHT] as CMR, PBT and vPvB substance. 

The CMR classification of CTPHT is state of the art and not challenged by IND. 

The additional classification of CTPHT as PBT and vPvB substance is solely based on its analytical characterisation after destruction of the CTPHT matrix. Studies proving that the ingredients of CTPHT are not sufficiently bio- available to create toxic effects are not taken into account.  The poor bio- availability is based on the extremely low solubility of the solid hydrocarbon matrix. Therefore the proposal to classify CTPHP as PBT and vPvB substance is rejected. 

The conclusion of the authors that a UVCB substance containing unintended PBT ingredients of more than 0.1% is a PBT substance is not backed by the REACH regulation in force. 
	Thank you for your comment.

The approach chosen to assess as to whether CTPHT meets the PBT and/or vPvB criteria of Annex XIII of the REACH-Regulation is in line with the agreed assessment scheme for multi-constituent substances (MCS and UVCBs) as described in Chapter R.11.1.4.2 of the guidance on information requirements and chemical safety assessment (Volume 9: PBT Assessment). This includes the 0.1% (w/w) threshold for considering individual toxic constituents. Anyhow, the content of PAH constituents with PBT/vPvB properties is at least 5 to 10 % and thus far above the 0.1% threshold.
It is a fact that PAH-constituents with PBT/vPvB properties are released from CTPHT and thus become bioavailable when the substance is heated, which is necessary for processing in almost all uses. Furthermore note that CTPHT elution data (e.g. Water-Accommodated Fraction (WAF))  indicate PAH solubilities in water (see Transitional Dossier, chapter B.3.2) which by far exceed the NOEC values presented in the Annex XV dossier.

	13
	20091015
	Behalf Of An Organisation, European Aluminium Association (Industry or Trade Organisation), Belgium
	Comments to part II, Use of CPT for anodes in the aluminium industry.

General comments.
Coal Tar Pitch has been the subject of an EU Risk Assessment under EINECS and with a Risk Assessment report written by RIVM on behalf of the Netherlands authorities.
In the report is also given recommendations for risk management measures which are considered adequate for controlling the risk identified in this report. The Annex XV transitional dossier from November 2008 concludes as follows:
Use restrictions; Conclusion: there is not enough reason for additional EU harmonised use restrictions.
Occupational Exposure Limit; Conclusion: there is a need for establishing a European OEL, probably on the marker chemical Benzo(a)Pyrene.
BREF Note; It is proposed to include emission limits per time unit (day, month, year) next to the emission limits per production unit that are already included.
According to our information, EU SCOEL has already taken up the setting of OEL for BaP or PAH compounds on their agenda.
Based on the recommendations given here we see no reason for taking CTPHT any further towards an Authorisation process and use additional time and resources on a substances which already been thoroughly assessed and where recommendations for actions to reduce risk already are in place.
	In the currently ongoing process of identification of substances of very high concern it is only relevant whether a proposed substance fulfils one or more of the criteria laid down in Art. 57 of REACH. Following a potential identification as SVHC, ECHA will apply its prioritisation approach to conclude on which SVHC-substances to recommend for inclusion in Annex XIV. Information gathered in the framework of the Existing Substance Regulation and in the transitional Annex XV dossier, including information on risk management options, will be taken into account in the further process.

	14
	20091015
	Behalf Of An Organisation, Industrial Quimica del Nalon, S.A. (Company), Spain
	The dossier aims at justifying the classification of the UVCB substance Coal tar pitch, high temperature [CTPHT] as CMR, PBT and vPvB substance. 

The CMR classification of CTPHT is state of the art and not challenged by IND. 

The additional classification of CTPHT as PBT and vPvB substance is solely based on its analytical characterisation after destruction of the CTPHT matrix. Studies proving that the ingredients of CTPHT are not sufficiently bio- available to create toxic effects are not taken into account.  The poor bio- availability is based on the extremely low solubility of the solid hydrocarbon matrix. Therefore the proposal to classify CTPHP as PBT and vPvB substance is rejected. 

The conclusion of the authors that a UVCB substance containing unintended PBT ingredients of more than 0.1% is a PBT substance is not backed by the REACH regulation in force.
	Thank you for your comment. See our response to comment # 12.


	15
	20091015
	Behalf Of An Organisation, BE REACH CA: FPS Health, food chain safety and environment, Belgium
	It is clear that for CTPHT the conclusion on the PBT/vPvB properties based on its indicator PAH constituents shows that CTPHT should also be considered as meeting the criteria of Article 57(d) and Article 57(e) of the REACH Regulation (PBT and vPvB).
	Thank you for providing your opinion.



	16
	20091015
	Behalf Of An Organisation, CONCAWE (Industry or Trade Organisation), Belgium
	The justification for designating Coal tar pitch, high temperature (CAS# 65996-93-2) as a substance of very high concern should be based on the facts that (a) this substance contains anthracene at > 0.1% and (b) ECB TCNES PBT Working Group had reviewed the PBT properties of anthracene and concluded the PBT criteria are fulfilled (EC 2008a).  However, since the TCNES PBT Working Group had not agreed on the PBT/vPvB properties of other PAHs it is premature and inappropriate to draw definitive conclusions for other PAHs in this Annex XV dossier.  Moreover, a recent critical review of the bioaccumulation properties of 15 PAHs (see accompanying attachment: CONCAWE Bioaccumulation assessment of PAHs.doc) provides an updated compilation of reliable laboratory fish bioconcentration data that confirms the low bioaccumulation potential of PAHs.  Field data are also presented that clearly demonstrate these substances do not biomagnify in the foodchain but rather may undergo trophic dilution as a result of biotransformation in fish and higher trophic levels.  Thus, available evidence does not support the broad, tentative conclusions included in this draft dossier that PAHs beyond anthracene meet B or vB criteria using recent guidance for interpreting Annex XIII criteria provided by the REACH Competent Authorities (EC 2008b).

Therefore, it is requested that all text related to PAHs other than anthracene be deleted from the Annex V dossier for Coal tar pitch, high temperature (CAS# 65996-93-2).  In addition, to ensure that the conclusions proposed in the revised dossier are consistent Coal tar pitch, high temperature (CAS# 65996-93-2) should be identified a PBT according to Article 57(d) but not as vPvB under article 57(e).

References:
EUROPEAN COMMISSION (2008a) 17th Technical Committee on New and Existing Chemicals following Council Regulation (EEC) 793/93, Directive 67/548/EEC7, 9 April 2008, Status Report – TC NES sub-group on PBT/vPvB Substances and POPs, ECBTCNES/02/08, 16 pp.

EUROPEAN COMMISSION (2008b) 6TH MEETING OF THE REACH COMPETENT AUTHORITIES, 5-16 December, Review of Annex XIII, Doc. CA/56/2008, 16 pp.

See Attachment.
	Thank you for your comments.
The TCNES PBT Working Group does not exist anymore. Of course its work and results are fully taken into consideration under REACH. However, prior consent on the P, B or T properties of any substance by a not anymore existing working group that had been installed under previous legislation is not required under REACH for identifying as to whether a substance meets the criteria of Article 57.

The submitted report on ‘Bioaccumulation Assessment of PAHs’ by Lampi and Parkerton will be assessed together with the draft report by RIVM provided on the same topic (see comment # 25).

ECHA shall endeavour to have the results of this assessment and, if necessary, a proposal for amendment of the bioaccumulation section of the Support Document and the resulting conclusions for the B or vB properties of CTPHT and its PAH constituents ready for discussion and possible agreement at MSC-10.



	17
	20091015
	On behalf of an organisation, WECF (International NGO), Belgium
	We support the nomination of this chemical to the Candidate List, and believe it is important, given its properties, for it to be as strictly controlled as possible.
	Thank you for providing your opinion.

	18
	20091015
	Member State, United Kingdom
	The report builds on the extensive review prepared by the Netherlands under the Existing Substances Regulation, with additional data gathered through industry consultation. As a result it is comprehensive and well argued and sets a high standard for dossiers of this type. The risk management options (RMO) analysis paper prepared for the SVHC workshop brings additional helpful insight into the control methods available for this substance. 

We agree that the substance contains components above 0.1% w/w that have PBT (and vPvB) properties in accordance with Article 57 and Annex XIII and so could be considered for inclusion on the Candidate List. However, anthracene and other PAHs are an integral component of coal tar, and as such will end up in various coal tar oils. The inclusion of anthracene on the Candidate List already means that the suppliers of substances and preparations containing it at levels of 0.1% w/w or more will need to propose methods to minimise emissions in their Chemical Safety Assessments. We therefore think there needs to be a coherent and defensible strategy to support any further additions of this type of substance to the candidate list, and this raises a number of questions. For example:

• Of all the coal tar products on the market, is this substance the one with the greatest exposure potential (or just the one we happen to know most about)?
• Would it be more efficient to identify individual PAHs for addition to the candidate list instead? Or would that lead to too many notifications from article importers?
• If this proposal is accepted, does this mean that many other coal tar products should be added in due course too (we note that Germany has submitted dossiers on several anthracene oils and pastes during the current round of proposals), and will this help with the management of these substances? 
• Might there be a disproportionate burden on the coal tar distillation industry by focussing on this group of chemicals in this way? 

We are concerned that if this coal tar fraction is placed on the Candidate List it might be difficult for article producers and importers to find out if this particular coal tar fraction corresponding to the CAS number covered by this dossier is present within their products. We would like the issue of how suppliers of articles will comply with the obligations placed on them by Article 7(2) in terms of deciding whether or not their articles contain this specific coal tar fraction to be addressed before this substance is placed on the Candidate List. 

We suggest that risk management strategies for CTPHT should be linked to an overall strategy for controlling PAH emissions from all sources. We agree with the broad conclusions of the risk management options paper, which appears to steer away from proposing inclusion on Annex XIV at the present time. When considering appropriate risk management options it should be remembered that CTPHT is produced as a by-product of coke manufacture which is necessary for steel production. If there is an increased demand for coke, the amounts of by-products from coke manufacture will increase. Measures that reduce the use of by-products such as CTPHT could mean that a greater proportion of the coal tar that is produced during coke manufacture ends up as waste. 

For future dossiers, some thought could be given to using this dossier as the primary information source for the PAHs, so that other SVHC proposals for coal tar products (such as anthracene oils) can cross-reference to it (to avoid technical issues surrounding the presentation of the information).

The emission of PAHs from sources other than this specific substance has been considered in the dossier. The inability to compare emissions from CTPHT with these sources is unfortunate but understandable given the lack of information. Nevertheless, we feel that some further consideration of the relative importance of emissions from this substance compared to other sources would provide valuable context. (We are aware that some further information on the relevance of different sources is included in the WFD fact sheet mentioned above, and some quantification of emissions of PAHs was performed for the ESR assessment & transitional dossier. The Environment Agency in the UK has also produced a pollution reduction plan for PAHs in the context of the water environment, which can be made available if required.)

It is also relevant to co-ordinate any action under REACH with other Commission initiatives on PAHs, such as the WG-E Emissions Drafting Group under the Water Framework Directive (which has produced a draft fact sheet looking at measures for controlling diffuse source priority substances (including PAHs), dated August 2009)1. 

Reference: 
1. Report on fact sheets of cadmium, mercury, polyaromatic hydrocarbons (PAH) & tributyl tin compounds (TBT) with respect to potential emission reducing measures. Prepared by RIVM (The Netherlands) on the request of the Drafting Group on Emissions and for discussion during the meeting of 9 September 2009. Draft of August 2009.
	Thank you for these comments.

a) With regard to your request for a strategy to support further additions of coal tar derivatives to the candidate list: The Workshops on the “candidate list and authorisation as risk management options” in January 2009 resulted in a common view between MS on the intention and scope of the candidate list. Conclusion was that the candidate list should not only be seen as a portal for subjecting substances to authorisation but that it may also serve other purposes such as, e.g., to gather information on uses in articles or to officially identify substance as SVHC. For PBT/vPvB substances inclusion in the candidate list is the main official identification mechanism under REACH. Suggesting a substance for the candidate list can therefore have more/other motivations than aiming for eventual subjection of the substance to authorisation. 

Having said this, we do however agree that with regard to the objective of controlling the risks exerted by releases of PAH a broader strategy not only focussing on substances originating from the coal tar stream would be warranted. Identifying (a set of) indicator PAHs for this purpose appears to be a potential strategy for achieving the objective of controlling risks exerted by PAH without discriminating particular PAH sources and therefore certainly merits further consideration. The same applies to your request for co-ordinating action under REACH with other Commission initiatives on PAHs. This will require further discussion between the Member States, ECHA and Commission, which goes beyond the current Annex XV SVHC dossier.
b) As regards identification as to whether a particular substance is used in producing an article / is contained in imported articles: This is not a problem particular to coal tar derivatives but is actual for other multi-constituent (MCS) or UVCB substances as well as for similar substances with different impurities resulting from different manufacturing processes. Communication and information flow along the supply chain are here crucial to ensure compliance with the requirements of Article 7(1) and 7(2).

c) With regard to the request to give some further consideration to the relative importance of PAH emissions from CTPHT: As stated in the Annex XV dossier on CTPHT endeavours have been undertaken to obtain up to date information on PAH releases from the uses of this substance but no respective information was provided by the CTPHT industry (both manufacturers and downstream users). Consequently, it was not possible to develop a current EU-wide mass balance of the PAH releases from CTPHT for comparison with PAH emissions from other processes.

More general (NB! not only CTPHT specific) data on PAH releases indicate a share of the non-ferro metal industry 

· of 5% on the releases (Borneff 6) in the OSPAR member countries in 1990 (primary aluminium and anode baking, CTPHT transitional dossier)

· of 6% on the releases (PAH) in western Europe in 1990 (PAHs as a POP; IIIEE Report 2001:9, S. Edlund, University of Lund, SE)

More recent data from the reference cited by you (fact sheet PAH) indicate a share of the (ferrous plus non-ferrous) metal industry on PAH emissions (again not only CTPHT related) from 25 EU countries in 2004 of 15% (emissions to air) and 21.4% (emissions to water).

Data on (relative) PAH releases as provided in the references will be taken into account in the further considerations on the risk management strategy for the substance.


Specific comments on the justification
	No
	Date 
	Submitted by (name, Organisation/MSCA)
	Comment 
	Response

	19
	20090908
	Individual, Democratic People's Republic of Korea
	I think it's better to analyse total PAHs than to analyse Antracene oil series and Coal tar pitch. 

actually, It's difficults to tell each items(Antracene oil and coal tar pitch). even though PAHs detected in sample.
	See response to comment #1.

 

	20
	20091013
	Member State, Germany
	chapter 6.1.1.2 p. 41: 
The text mentions ten PAH constituents of CTPHT, but only nine are given. The “ten” should be changed into a “nine”.

chapter 7.2.1.1
You should revise the reference to the Annexes (in the whole document).

Annex 4 p.109 - 111:
In our point of view an article category (AC) is applicable for all uses mentioned. AC is defined as description of the type of article into which the substance has eventually been processed. The use of CTPHT e.g. for electrodes, paints or briquettes results in a production of an article and therefore an AC is applicable. n case of the use "Binding agent for clay targets" the SU mentioned does not fit in our point of view. SU 0-1 matches better (NACE C 32.3). 
SU 0-1, but NACE C 19.1 applies to the use "Binding agent for coal briquettes", too. SU 13, NACE C 23 for all uses resulting in production of electrodes and for the manufacturing of refractory products would be a better choice than the SU you mentioned.
	Thank you for your comment. The correction proposed will be implemented.
According to REACH an article means an object which during production is given a special shape, surface or design which determines its function to a greater degree than does its chemical composition. ECHA considers electrodes, paints and briquettes not as articles since the chemical composition is more important than the surface, shape or design. Although electrodes and briquettes have a certain shape, the same functionality could be obtained using a different shape, surface and design. Therefore, no article categories were assigned to these uses.
Your comments on allocation of SUs will be taken into account.   

	21
	20091014
	On behalf of an organisation, Coal Chemical Sector Group (CCSG) representing all European producers of  Coal tar Pitch, high temperature, Belgium
	WATER PHASE / Aquatic toxicity

In the Annex-XV Report, it is stated: “No information on the environmental hazard of CTPHT is available.” (Report, 5.1, p. 31). 

It is concluded: “No information on persistence, potential for bioaccumulation and aquatic toxicity was found for CTPHT itself. Therefore, the PBT assessment for CTPHT focuses on the assessment of its PAH constituents present in concentrations ≥ 0.1% (see Section 1.2).” (Report, 6.1.1, p. 42).  
Furthermore: “Experimental data of aquatic species referring to chronic toxicity endpoints (NOEC/EC10) < 0.01 mg/l) are available for 9 of the PAH-constituents of CTPHT, namely:….” (Report, 6.1.1.3 Toxicity, p. 42).

COMMENT: Acute aquatic toxicity data had been provided to the Rapporteur NL on fish, daphnia and algae. They were represented in the risk assessment report and Annex-XV transitional report under the aspect of environmental classification and labelling (Chapter B.3.2 Self classification and labelling), but were completely abandoned in the Annex XV Report. Classification of CTPHT is exclusively based on single PAHs rather than on inherent  properties of pitch as placed on the market.

Meanwhile, results from additional acute studies and a daphnia reproduction study (21d) are available, showing that there are no toxic adverse effects at a water-soluble 100 mg pitch/L (CCSG 2007 - 2009,(fraction resulting from a loading of  unpublished). Under test conditions, the water solubility is very limited, in the range of 1 µg/L only (sum of 18 PAHs) at a loading of 100 mg/L. The new developed information will be part of the REACh registration dossier of CTPHT. 

The extremely limited and transient release of PAHs from CTPHT allows to conclude that concentrations of critical PAHs are very unlikely to either reach the cut-off level of 10 µg/L for the T-criterion or approach phototoxic levels. 

Hence, it is concluded that the proposal of N, R50/51 is unjustified for CTPHT. No classification for aquatic environment is suggested.  

References Aquatic toxicity (provided to the Rapporteur): 
Tadokoro H, Maeda M, Kawashima Y, Kitano M, Hwang D-F, Yoshida T (1991) Aquatic toxicity testing for multicomponent compounds with special reference to preparation of test solution. Ecotoxicol Environ Saf 21: 57-67.

Weck T 1996: Bewertung des ökotoxikologischen Potentials von  Steinkohlenteerpech [Evaluation of the ecotoxicological potential of  coal-tar pitch]. Final report, unpublished, UBA, Berlin/Germany


WATER / SOIL Biodegradation
In the Annex-XV Report, the P-conclusion is founded on single PAHs (Conclusion see Report 6.1.1.1 Persistence). 

“The study by Wild et al. (1991) reports half-lives in soil for 10 of the 12 PAHs addressed in the present assessment [anthracene, phenanthrene, fluoranthene, pyrene, benz(a)anthracene, chrysene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene and benzo(ghi)perylene] above the P and vP criteria set in the Annex XIII, and it is selected as the key study for the P assessment of CTPHT.” (Report 3.2.3 Summary and discussion on degradation, p. 22).

COMMENT: The relevance of single PAHs – as they are practically unavailable from CTPHT as such to the soil compartment – is poor. The role of individual PAHs is highly overestimated. Hence, the P-criterion is not reasonably applicable to insoluble inert matter like CTPHT. 


Bioaccumulation
In the Annex-XV Report, it is the B-conclusion is founded on single PAHs (see Conclusion Report, 6.1.1.2, p. 41) 

“An overview of the BCF values of the selected PAH-constituents of CTPHT determined in the key studies is provided in Table 3.5.” (Report, 3.4.2 Summary and discussion of bioaccumulation, p. 28).

Comment: The relevance of single PAHs – as they are practically unavailable from CTPHT as such to the water compartment – is poor. The role of individual PAHs is highly overestimated. Hence, the B-criterion is not reasonably applicable to insoluble inert matter like CTPHT. 

OVERALL CONCLUSION: Scientific results do not support the conclusion that CTPHT as placed on the market is considered to be a PBT/vPvB substance. CTPHT fulfills none of the criteria of PBT/vPvB. Due to the low bioavailability of pitch constituents, the inherent properties of individual PAHs fail to adaquately reflect the inherent properties of coal-tar pitch.
	Thank you for your comment.

With regard to the approach taken to assess the PBT/vPvB properties of CTPHT on the basis of constituents and to the bioavailability of these constituents see our response to comment No.12.
Acute toxicity data are normally of limited relevance in the context of PBT/vPvB assessment if valid long-term data are available.
However, regarding the acute toxicity data available for CTPHT in the Transitional Annex XV dossier, a reference has been made in the Support Document 
Finally, please note that the dossier does not propose a ‘N, R50/51’ classification for CTPHT, but an identification of CTPHT as SVHC (the criteria are different).

	22
	20091015
	Behalf Of An Organisation, Industrial Quimica del Nalon, S.A. (Company), Spain
	WATER PHASE / Aquatic toxicity

In the Annex-XV Report, it is stated: “No information on the environmental hazard of CTPHT is available.” (Report, 5.1, p. 31). 

It is concluded: “No information on persistence, potential for bioaccumulation and aquatic toxicity was found for CTPHT itself. Therefore, the PBT assessment for CTPHT focuses on the assessment of its PAH constituents present in concentrations ≥ 0.1% (see Section 1.2).” (Report, 6.1.1, p. 42).  
Furthermore: “Experimental data of aquatic species referring to chronic toxicity endpoints (NOEC/EC10) < 0.01 mg/l) are available for 9 of the PAH-constituents of CTPHT, namely:….” (Report, 6.1.1.3 Toxicity, p. 42).

COMMENT: Acute aquatic toxicity data had been provided to the Rapporteur NL on fish, daphnia and algae. They were represented in the risk assessment report and Annex-XV transitional report under the aspect of environmental classification and labelling (Chapter B.3.2 Self classification and labelling), but were completely abandoned in the Annex XV Report. Classification of CTPHT is exclusively based on single PAHs rather than on inherent  properties of pitch as placed on the market.

Meanwhile, results from additional acute studies and a daphnia reproduction study (21d) are available, showing that there are no toxic adverse effects at a water-soluble fraction resulting from a loading of ³100 mg pitch/L (R4CC 2007 - 2009, unpublished). Under test conditions, the water solubility is very limited, in the range of 1 µg/L only (sum of 18 PAHs) at a loading of 100 mg/L. The new developed information will be part of the REACh registration dossier of CTPHT.

The extremely limited and transient release of PAHs from CTPHT allows to conclude that concentrations of critical PAHs are very unlikely to either reach the cut-off level of 10 µg/L for the T-criterion or approach phototoxic levels. 

Hence, it is concluded that the proposal of N, R50/51 is unjustified for CTPHT. No classification for aquatic environment is suggested.  

References Aquatic toxicity (provided to the Rapporteur): 
Tadokoro H, Maeda M, Kawashima Y, Kitano M, Hwang D-F, Yoshida T (1991) Aquatic toxicity testing for multicomponent compounds with special reference to preparation of test solution. Ecotoxicol Environ Saf 21: 57-67.

Weck T 1996: Bewertung des ökotoxikologischen Potentials von  Steinkohlenteerpech [Evaluation of the ecotoxicological potential of  coal-tar pitch]. Final report, unpublished, UBA, Berlin/Germany


WATER / SOIL Biodegradation
In the Annex-XV Report, the P-conclusion is founded on single PAHs (Conclusion see Report 6.1.1.1 Persistence). 

“The study by Wild et al. (1991) reports half-lives in soil for 10 of the 12 PAHs addressed in the present assessment [anthracene, phenanthrene, fluoranthene, pyrene, benz(a)anthracene, chrysene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene and benzo(ghi)perylene] above the P and vP criteria set in the Annex XIII, and it is selected as the key study for the P assessment of CTPHT.” (Report 3.2.3 Summary and discussion on degradation, p. 22).

COMMENT: The relevance of single PAHs – as they are practically unavailable from CTPHT as such to the soil compartment – is poor. The role of individual PAHs is highly overestimated. Hence, the P-criterion is not reasonably applicable to insoluble inert matter like CTPHT. 


Bioaccumulation
In the Annex-XV Report, it is the B-conclusion is founded on single PAHs (see Conclusion Report, 6.1.1.2, p. 41) 

“An overview of the BCF values of the selected PAH-constituents of CTPHT determined in the key studies is provided in Table 3.5.” (Report, 3.4.2 Summary and discussion of bioaccumulation, p. 28).

Comment: The relevance of single PAHs – as they are practically unavailable from CTPHT as such to the water compartment – is poor. The role of individual PAHs is highly overestimated. Hence, the B-criterion is not reasonably applicable to insoluble inert matter like CTPHT. 



OVERALL CONCLUSION: Scientific results do not support the conclusion that CTPHT as placed on the market is considered to be a PBT/vPvB substance. CTPHT fulfills none of the criteria of PBT/vPvB. Due to the low bioavailability of pitch constituents, the inherent properties of individual PAHs fail to adaquately reflect the inherent properties of coal-tar pitch.
	Thank you for your comment.

See response to comment #21. 

	23
	20091015
	Behalf Of An Organisation, BE REACH CA: FPS Health, food chain safety and environment, Belgium
	1. In paragraph 3.2.1.2 on atmospheric degradation: 
It is said that representative half lifetimes with respect to gas-phase reactions range from 2 hours to 9 days for reactions with OH. Since the 9 day period is representative for fluorene, which should not be taken into consideration as this PAH constituent is not one of the 12 PAH constituents relevant for this substance, and therefore the relevant range should be from 2 hours to 2 days.

2. Gas phase nitrate reactions 
For the same reason as stated in paragraph 2.2.1, the half-lives of gas phase nitrate reactions, should range between 120 and 340 days. No relevant data on ozone reactions is available for the 12 indicator PAH constituents.

3. Sediment toxicity 
- A default value could be used (instead of nothing)
- Partitioning to the sediment compartment is significant and therefore the sediment toxicities of PAH-constituents should be considered 
	Thank you for your comments.
1. The range was corrected in the updated version of the dossier (i.e. in the support document, SD).

2. The range was corrected in the updated version of the dossier (SD). The reference to ozone reactions was modified according to your suggestion.

3. Please note that the Annex XV dossier contains a PBT/vPvB assessment and not a risk assessment. It is not necessary/relevant to calculate sediment NOECs from aquatic (pelagic) NOEC data because fulfilment of the environmental T-criterion of Annex XIII can be shown on the basis of the aquatic NOEC data (threshold value for T = long-term NOEC ≤ 10μg/L). Back-calculation of pelagic toxicity values from sediment toxicity data is not necessary because valid toxicity data from aquatic organisms are available, which can be directly compared with the Annex XIII environmental T-criterion. 
Anyhow, incomplete data on sediment parameters would not allow for a reliable back-calculation of pelagic toxicity values from sediment studies.

	24
	20091015
	Member State, United Kingdom
	Section 3.4, pages 23-28: Some of the components only have BCF data for crustaceans (i.e. Daphnia). Since PAHs are highly adsorbing, there remains a possibility that the measurements of tissue concentration were artificially high (e.g. due to substance retained on external or internal surfaces, rather than absorbed into the organism). In addition, the metabolic capacity of Daphnia is likely to be lower than for fish, and so the equivalent BCFs for fish (if they were available) might also be lower (e.g. if the component is significantly metabolised in fish). Also, there is no explanation offered as to why the data for benz(a)anthracene in table 3.4 differ so much (BCFs of 2920 and 10226 measured in two different experiments). Some further discussion of these points could be added to the dossier, although in the absence of further data we appreciate that no firm statements can be made. Due to the lack of fish BCF data, we can support the use of invertebrate data as a conservative approach in this case (since nothing would be gained by further tests on fish for these components, given the properties of the other components). However, care should be taken to ensure that the use of Daphnia BCF data does not set an unintended precedent for other substances in future. 
	Thank you for this comment.
The crustacean BCF data were assessed and rated reliable in the context of the risk assessment conducted under the ESR Regulation and their use for B-assessment has been endorsed by the TC-NES.
However, the BCF data will be scrutinised on the basis of the reports submitted by CONCAWE and the Netherlands (see comments # 16 & 25).

	25
	20091015
	Member State, The Netherlands
	We agree with the overall conclusions that CTPHT should be considered as a substance meeting  the criteria of Article 57(a), Article 57(d) and of Article 57(e) of the REACH Regulation. 
However, with respect to the bioaccumulation potential a number of additional studies became available after the EU Risk Assessment Report on coal tar pitch high temperature was completed, with different BCF values for fish than those reported in the EU RAR. Especially for the high molecular PAHs, the fish BCF values might not meet the trigger for B or vB. 
For anthracene and fluoranthene, also main constituents in CTPHT, we still believe the B-criterion is met based on a BCF value in fish. For phenanthrene it is a borderline case whether the vB criterion is met based on the bioaccumulation in fish. Based on the toxicity data phenanthrene does not meet the T criterion and should therefore not be considered as a PBT-substance. An evaluation report will become available by the beginning of November 2009. 
For invertebrates no additional data was retrieved and therefore the conclusion for the B-assessment based on bioaccumulation in invertebrates remains unchanged.
	As the RIVM evaluation report has been submitted to ECHA only shortly before the deadline for referral of the draft Support Document and the responses to comments received during public consultation on the Annex XV dossier (RCOM) to the Member State Committee for agreement seeking on the SVHC properties of CTPHT, it was not possible for ECHA to evaluate the report and its potential consequences for the B-assessment of the PAH constituents of CTPHT with the required accurateness and level of detail. 
We shall endeavour to conduct a more detailed scrutiny of the data and conclusions provided in the report before MSC-10 and, if necessary, come up with a proposal for amendment of the bioaccumulation section of the Support Document and the resulting conclusions for the B or vB properties of CTPHT and its PAH constituents. This analysis of bioaccumulation data will as well comprise the paper on bioaccumulation assessment of PAHs by Lampi and Parkerton , which was provided by CONCAWE  (see comment # 16 and attachment). ECHA’s analysis of the reports and its potential proposal for amending conclusions on the B-properties of CTPHT and its PAH constituents could then be discussed and agreed, if appropriate, at MSC-10. 

	26
	20091015
	On behalf of an organisation, Elkem Carbon AS (company), Norway
	p 52 First section under 7.2.1.2.1 Production of electrodes  "CTPHT is mainly used.... production of electrodes (whether anodes, cathodes or graphite electrodes).." Here Søderberg electrode paste should also be mentioned. This applies also to many other pages where anode production are described, like p 56.

(To ensure that the production and use of Søderberg electrodes are included in the description of uses.)
	Thank you for your comment. Søderberg electrodes are explicitly mentioned as one main type of electrodes produced using CTPHT. Therefore, we consider this use fully covered.  


Information on use, exposure, alternative and risks on Annex XV SVHC 

Substance name:
Coal tar pitch, high temperature (CTPHT)

CAS number: 
65996-93-2

EC number: 

266-028-2

Reason of the submission of the Annex XV: PBT, vPvB, cancerogenic (Cat. 2 or 1B)

Specific comments on use, exposure, alternatives and risks
	No
	Date 
	Submitted by (name, Organisation/MSCA)
	Comment 
	Response

	27
	20091013
	On behalf of an organisation, AlzChem Hart GmbH (company), Germany
	Comments on use and exposure described in 7.2.1.2.1 a) and 7.2.2.2.1 and table 7.9, point “Soederberg electrodes”
We, AlzChem Trostberg GmbH, handle a preparation with 20% coal tar pitch in a way that we are convinced there is only a neglectable exposure and therefore a reasonable low risk.
We prepare electrodes from a preparation known as “Soederberg paste” for the production of calcium carbide. The handling of cold lumps of Soederberg paste does not lead to significant exposure. The vapour pressure at room temperature is significantly low and there is no respirable dust. 
For the electrodes a jacket is prepared that is reliable sealed. To this jacket lumps of Soederberg paste are fed. In the process the Soederberg paste is molten and then cracked to graphite by electric current and high temperatures. In the melting zone the glutinous soederberg paste seal the jacket and crack gases from the high temperature zones below are unable to emerge. The crack gases have to exit trough to porous graphite electrode into the reaction furnace. The vapour above the molten soederberg paste does not escape but is condensed and absorbed by 6 to 10 meters of cold soederberg paste lumps.
The crack  gases carry a load of polycondensed aromates. In the calcium carbide process these gases are collected together with hydrogen and carbon monoxide from the reaction. The process gas is cooled, cleaned and used as fuel or to yield carbon dioxide for further use. The collection and handling of this gas and the condensates of it are in a closed system until they are burned in dedicated facilities which will convert the polycondensed aromates to carbon dioxide and water in a very high rate.
In the calcium carbide process the electrode is prepared and used continuously. There is no waste generated form the electrodes because the carbon is used as a raw material in the production of calcium carbide.
In addition to point 8.2 we would like to point out that for the production of calcium carbide we have conducted different tests to replace Soederberg paste but none of them led to practicable results. It is not foreseeable when (and if) there might be an alternative for this kind of process.
	Thank you for the information. 

The currently ongoing process of identification of substances of very high concern is based only on fulfilment of the criteria laid down in Art. 57 of REACH. Information on use, exposure and availability of alternatives will be taken into account at later stages of the risk management process.



	28
	20091013
	Member State, Germany
	Exposure information:
In contrast to the detailed description of uses, processes and technological aspects a concrete description of possible workplace exposure scenarios is missing. We are of the opinion that workplace exposure scenarios should be characterized on a quantitative basis as far as reasonably possible. A qualitative assessment arriving at the result “wide dispersive use” is not very transparent from an exposure point of view. For reasons of transparency it would therefore be helpful to describe the most important workplace exposure scenarios briefly and to add quantitative exposure data. Summary statistics as presented for instance in the ANNEX XV TRANSITIONAL DOSSIER - CTPHT CAS 65996-93-2 would be sufficient.
	Workplace exposure information in the Transitional Dossier refers only to Benzo(a)pyrene, which was chosen as an indicator substance for PAH exposure. We do not see the relevance of providing (anyway incomplete) quantitative workplace exposure concentrations because a quantitative assessment of the health risks was apparently not possible for CTPHT. Therefore, no quantitative exposure data were presented. 

	29
	20091014
	On behalf of an organisation, Coal Chemical Sector Group (CCSG) representing all European producers of  Coal tar Pitch, high temperature, Belgium
	p.50 ff 
General comment on CTPHT uses: emissions and emission sources
It has to be acknowledged that a significant EU enlargement took place after 2003 not only changing the pitch quantities but also influencing the overall use pattern. This is not a deficiency of the NL rapporteur report.  

p.77 
The discussion of PAH emissions to air usually concentrates on industrial products and road transport. The sector water transport (ship exhausts on sea and in harbours) is rarely touched whereas the contribution of creosote is highly overestimated. 
	Thank you for your comment.
It is not the primary purpose of the Annex XV (SVHC) dossier for CTPHT to identify, characterise and compare PAH emissions from all potential sources but to provide overview on the uses of CTPHT and to identify and characterise pathways and releases of PAH constituents resulting from these uses. However, we agree that information on the relative importance of PAH releases from this substance compared to other sources would provide valuable context on gauging the overall effectiveness of measures considered for this substance. 
Although considerable endeavours have been undertaken to obtain PAH release data for the main uses of CTPHT from industry stakeholders (your organisation was contacted amongst others) and literature, it was not possible to source such data and to quantify CTPHT-specific PAH releases.
However, if your organisation holds such data you are still welcome to submit this information, as well as any recent data on PAH emissions from other sources, which would be taken into account for comparative purposes in the further risk management process. To this issue see as well our response to comment #18c. 

	30
	20091015
	Behalf Of An Organisation, European Aluminium Association (Industry or Trade Organisation), Belgium
	Detailed Comments to the text.
Page 53, footnote 9;
Consumption of anodes is on average about 420 kg for prebaked smelters and 500 kg for Søderberg smelters.
CTP consumption for Søderberg process is around 125 kg/t Al and for prebaked process around 65 Kg/t Al

Page 80, use application prebaked anodes.
We do not agree with the designation “wide-dispersive use” for production of pre baked anodes in the aluminium industry. The number of plants is limited, 15 in EEA, 12 in the EU, the numbers of persons exposed are limited and the exposures are monitored and well controlled. This does not fit with the description of wide-dispersive use given in the Guideline document Chapter R.16.2.1.6

Annex A5.1 Review of alternatives towards developing alternatives to CTPHT-based electrodes.
There are a number of papers describing experiments with petroleum based pitch to replace CTP in anodes for aluminium smelters, some of which are quoted here.
Practical tests at smelters, most of which are only reported internally in company reports, shows that it is not possible to use petroleum pitch instead of CTP as this leads to operational problems. At most it may be possible to replace a small fraction of the CTP with petroleum pitch.
	Thank you for the information.
We agree that there are companies which specifically produce prebaked anodes and whose number is limited in Europe. However, some anode baking plants are directly linked to aluminium smelters (and are considered an integral part of the aluminium production process). The number of these sites is unknown. Given the fact that there are numerous aluminium smelting plants all over Europe and the high tonnage of CTPHT used in this application (400.000 t/y), it is reasonable to assume many point sources and hence diffuse releases. Consequently, it was concluded to consider this use as wide-dispersive. If further information was to become available, a reconsideration of the wide-dispersiveness of production of prebaked anodes would be possible.
Information on the availability of alternatives will be taken into account at a later stage of the risk management process.   

	31
	20091015
	Behalf Of An Organisation, Industrial Quimica del Nalon, S.A. (Company), Spain
	p.50 ff 
General comment on CTPHT uses:
It has to be acknowledged that a significant EU enlargement took place after 2003 not only changing the pitch quantities but also influencing the overall use pattern. This is not a deficiency of the NL rapporteur report.  

p.77 
The discussion of PAH emissions to air usually concentrates on industrial products and road transport. The sector water transport (ship exhausts on sea and in harbours) is rarely touched whereas the contribution of creosote is highly overestimated. 
	See our response to comment #29


	32
	20091015
	On behalf of an organisation, European Carbon and Graphite Association (industry or Trade association), Belgium
	Exposure information – 
See attachment (ECGA Pitch cons. PP October 2009 final 15102009.doc)
	Please refer to the attachment where responses to your comments were included.

	33
	20091015
	Member State, United Kingdom
	The dossier presents a good overview of uses and control measures. However, it does not present a quantified emission characterisation, even though data are available in the ESR assessment & transitional dossier. There may be a question over the limited bioavailability of the PAHs from any direct emissions of CTPHT itself (e.g. from clay pigeon shooting). Some further discussion on this point (in terms of exposure potential) could be included in the dossier. 

Section 8, pages 82 - 90: The dossier presents a lot of useful information on potential alternatives. However, where other pitches are mentioned, it would be helpful to provide additional information about their PAH content, if available, so that the potential reduction in emission can be gauged.
	The PAH emission data provided in the ESR assessment and the Transitional Dossier do not exclusively refer to PAH emissions due to the use of CTPHT and are nearly 20 years old. They were thus considered too unreliable to be used for release estimates for the uses of CTPHT.
Therefore, for the CTPHT Annex XV dossier endeavours have been undertaken to obtain quantitative PAH release data for the main uses of CTPHT from industry stakeholders and literature. However, it was not possible to source such data and therefore a quantitative characterisation of CTPHT-specific PAH releases was not conducted.
Information on the PAH content of alternative pitches is currently not available. However, should this data become relevant for a decision on which risk management option(s) to pursue, we shall endeavour to collate this data.

	34
	20091015
	Member State, The Netherlands
	The EU RAR provided air emission data for different aluminum plants with an anode baking plant on site. Based on this information a substantial number of these plants have emissions to air higher than 1 kg BaP / year. We wonder if in the information provided by the European Aluminium Association (EAA) in response to Consultation, 5 February 2009, new data are given that justifies the statement in the annex XV report that the emissions for most anode plants are in the range of 1 kg BaP/year or less and all plants are expected to adhere to the EU Ambient Air Quality Standard. 
It should be noted that based on the effect assessment in the EU RAR the EU Ambient Air Quality Standard of 1 ng/m3 needs to be reconsidered. 
	The information on annual BaP emissions per anode baking plant was provided by EAA without supplementary information supporting this statement.


	35
	20091015
	On behalf of an organisation, Elkem Carbon AS (company), Norway
	p 51 Figure 2 Include Ferro Alloy production together with Calcium Carbide Production
p 52 Include Søderberg electrode paste in the description of electrodes, first section under 7.2.1.2.1 "...production of electrodes(whether anodes, cathodes, Sødeberg electrode paste or graphite electrodes)
p 53 After 3rd section under b) Volumes include : 30 kt CTPHT/year is used in Søderberg electrodes for ferro alloy production, ref p 54.
p 54 Our company are missing (despite answering the questionaire to the consultant): Company # Norway 20 kt CTPHT Production of electrodes for ferro alloy production
p 56 first section add electrode all places where anode are written: anode/electrode production consists of... and at the end of first section add ...supplied to an anode baking plant/ ferro alloy producer.
p 73 2nd section : add coal " in Søderberg, the mixture of coal tar pitch and petrol coke/coal...." In the same section add electrodes: anodes/electrodes
	Thank you for your comment. Information on use, exposure and availability of alternatives will be taken into account at a later stage of the risk management process.
Please note that the information you provided in the questionnaire was included in the report but had to be (partly) alienated due to confidentiality reasons. 



Attachments
Comments from THALES ANGENIEUX (Company), France:

[image: image1.emf]Comments for  Annexe XV public.pdf


Comments from CONCAWE (Industry or Trade Organisation), Belgium:

[image: image2.emf]CONCAWE  Bioaccumulation Assessment of PAHs.doc


Comments from European Carbon and Graphite Association (industry or Trade association), Belgium:

[image: image3.emf]W:\@Directorates\ B-shared\06 SVHC\04 SVHC Processes\2009-08\01_Dossier_Reception_and _Accordancecheck\266-028-2_CoalTarPitchHighTemperature\RCOM and SD preparation\RCOM_ECGA.doc
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Summary : 


 


This substance is part of a specific chemical used in THALES ANGENIEUX as a black varnish applied on 


the edge of the lenses made of high index glasses. This varnish has specific properties on which depend the optical 


quality of the equipments manufactured in THALES ANGENIEUX. It has been developed especially for THALES 


ANGENIEUX, in order to replace another varnish that cannot be any more supplied. A very long development was 


needed to achieve this new varnish, and this substance is very difficult to replace because its specific properties 


and the low industrial volumes concerned by this varnish. Other solutions were envisaged, as the use of baffles and 


light breakers, but the Equipments lose in competitiveness . Then we can said that, at the moment and in the near 


future, there is no alternatives at this substance. 
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1-THALES ANGENIEUX company : 


 


THALES ANGENIEUX is a French optic company, witch belongs to the THALES group. THALES 


ANGENIEUX adheres to the GIFO, to the AFOP (union of the optics), and has numerous contacts with the FIM. In 


the past it used these governmental organizations to work on the problem of the unleaded glasses, the use of 


which is very often necessary for the obtaining of successful products. 


 


THALES ANGENIEUX designs and manufactures optical systems for defence and civil purposes.  


 


For defence, its activity concerns essentially the manufacturing of binoculars for night-vision :  


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


For civil purposes, THALES ANGENIEUX manufactures Zooms for the television and the cinema : 
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THALES ANGENIEUX is the world leader in the field of the manufacturing of zoom for the cinema. The 


OPTIMO range has been used by many directors, and has got many awards : 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


The main competitors of THALES ANGENIEUX are Japanese industries : Canon, Fuji. These industries are 


usually supported by the MITI. 


 


THALES ANGENIEUX optical systems are known for their high quality because THALES ANGENIEUX 


takes care of all the technical and cosmetic aspects involved by the equipment. The problem of the varnish of the 


edge of the lenses, presented here, concerns a specific but very significant aspect of optical manufacturing. 


 


 


 


 


 


 


 


ZOOM FOR 35 mm CINEMA 


ZOOM FOR DIGITAL CINEMA 
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2-The varnish of the edge of the lenses : 


 


 When the light crosses the equipment to reach the detector, some rays of light meet the edge of the 


lenses. Then, they are reflected and diffused by the edge, degrading the quality of the image. In order to avoid 


this problem, the edge of the lenses are covered with a layer of black varnish, the role of which is to absorb the 


light. Then there is less reflexion and diffusion : 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 But the varnish can absorb only the light which penetrates into it. The quantity of light crossing the edge 


and reaching the varnish depends on the difference of refractive index between the glass and the varnish. The 


more this difference is weak, the higher is the quantity of light reaching the varnish, and then the less is the light 


reflected or diffused.  


In order to achieve a very good quality for the image, THALES ANGENIEUX uses many lenses in the 


equipments (about 25 for a zoom), with different types of glass. Glass manufacturers sell about 300 types of 


glasses. These glasses has different properties, among witch the refractive index. Then THALES ANGENIEUX 


has to use different kind of varnish, depending of the refractive index of the lens. And, if it is quite easy to find 


low index varnishes, it’s very difficult to find varnishes of high index of refraction. 


 


Varnished lens 
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3-The refractive index is not the only criterion to be taken into account 


 


 The efficiency of the varnish must be good enough to get low levels of reflexion and diffusion, but the 


varnish must show other qualities : 


 -it must be easy to put on the edge of the lenses 


 -it must be cheap, even in small quantities 


 -it must be well adherent on glasses 


 -it must be hard enough to be handle, during assembly of the lens in the equipment 


 -it must not react with the glues used to cement the lenses, the grease and other chemical products 


 -it must withstand environmental constraints as temperature, humidity … 


 


 All these elements still complicate the problem. 


 


4-THALES ANGENIEUX develop this varnish in order to replace another one : 


 


 


 


 


 


 


 


 


5- Difficulties to replace the substance in concern : 


 


 


 


 


 


 


 


 


 


 


6- Other alternatives possibilities : 


 


In order to reduce the impact of the reflected and diffused rays on the quality of the image, other solutions were 


envisaged : 


 


 


-The use of baffles, diaphragms : 


We can stop the reflected and diffused rays by the use of mechanical parts located near the side 


of the lens : 


 


 


-The use of “light breakers” : 


The reflected and diffused rays can be push away by the use of edge with specific shape 
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But this modifications has an effect on the direct rays too, and leads to use larger and heavier lenses. The 


Equipments lose in competitiveness with regard to the competition. 


 


7- Conclusions :  


 


The substance in concern is part of a specific chemical used in THALES ANGENIEUX as a black varnish 


applied on the edge of the lenses made of high index glasses. A very long development was needed to achieve this 


new varnish, and this substance is very difficult to replace because its specific properties and the low industrial 


volumes concerned by this varnish. Other solutions were envisaged, as the use of baffles and light breakers, but 


the Equipments lose in competitiveness . Then we can said that, at the moment and in the near future, there is no 


alternatives at this substance. 
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Annex XV Dossier (Draft position; status Oct 6, 2009) 

 

Substance: 

Coal tar pitch, high temperature 

EC- Number

266-028-2

CAS- No.

65996-93-2

 

Sponsor

COM 

Version

August 2009

 

 

Responses are given in italics below the respective comments.


Scientific argumentation

1.
General scientific comments:

 

The dossier aims at justifying the classification of the UVCB substance Coal tar pitch, high temperature [CTPHT] as a CMR, PBT and vPvB substance. 

 

The CMR classification of CTPHT is state of the art and not challenged by the carbon and graphite industry. 

 

The additional classification of CTPHT as PBT and vPvB substance is solely based on its analytical characterisation after destruction of the CTPHT matrix. Studies proving that the ingredients of CTPHT are not sufficiently bio-available to create toxic effects are not taken into account.  The poor bio- availability is based on the extremely low solubility of the solid hydrocarbon matrix. Therefore the proposal to classify CTPHP as PBT and vPvB substance is rejected.

 

The conclusion of the authors that a UVCB substance containing unintended PBT ingredients of more than 0.1% is a PBT substance is not backed by the REACH regulation in force. 

Response: 

Thank you for your comment.


The approach chosen to assess as to whether CTPHT meets the PBT and/or vPvB criteria of Annex XIII of the REACH-Regulation is in line with the agreed assessment scheme for multi-constituent substances (MCS and UVCBs) as described in Chapter R.11.1.4.2 of the guidance on information requirements and chemical safety assessment (Volume 9: PBT Assessment). This includes the 0.1% (w/w) threshold for considering individual toxic constituents. Anyhow, the content of PAH constituents with PBT/vPvB properties is at least 5 to 10 % and thus far above the 0.1% threshold.

It is a fact that PAH-constituents with PBT/vPvB properties are released from CTPHT and thus become bioavailable when the substance is heated, which is necessary for processing in almost all uses. Furthermore note that CTPHT elution data (e.g. Water-Accommodated Fraction (WAF)) indicate PAH solubilities in water (see Transitional Dossier, chapter B.3.2), which by far exceed the NOEC values presented in the Annex XV dossier.

 

 

2.
Specific comments on the justification:

 

2.1
Water phase/ Aquatic toxicity

 

In the Annex-XV Report, it is stated: “No information on the environmental hazard of CTPHT is available.” (Report, 5.1, p. 31). 

 

It is concluded: “No information on persistence, potential for bioaccumulation and aquatic toxicity was found for CTPHT itself. Therefore, the PBT assessment for CTPHT focuses on the assessment of its PAH constituents present in concentrations ≥ 0.1% (see Section 1.2).” (Report, 6.1.1, p. 42).  

Furthermore: “Experimental data of aquatic species referring to chronic toxicity endpoints (NOEC/EC10) < 0.01 mg/l) are available for 9 of the PAH-constituents of CTPHT, namely:….” (Report, 6.1.1.3 Toxicity, p. 42).

 

COMMENT: Acute aquatic toxicity data had been provided to the Rapporteur NL on fish, daphnia and algae. They were represented in the risk assessment report and Annex-XV transitional report under the aspect of environmental classification and labelling (Chapter B.3.2 Self classification and labelling), but were completely abandoned in the Annex XV Report. Classification of CTPHT is exclusively based on single PAHs rather than on inherent  properties of pitch as placed on the market.

 

Meanwhile, results from additional acute studies and a daphnia reproduction study (21d) are available, showing that there are no toxic adverse effects at a water-soluble fraction resulting from a loading of (100 mg pitch/L (CCSG 2007 - 2009, unpublished). Under test conditions, the water solubility is very limited, in the range of 1 µg/L only (sum of 18 PAHs) at a loading of 100 mg/L. The new developed information will be part of the REACH registration dossier of CTPHT.

 

The extremely limited and transient release of PAHs from CTPHT allows concluding that concentrations of critical PAHs are very unlikely to either reach the cut-off level of 10 µg/L for the T-criterion or approach phototoxic levels. 

 

Hence, it is concluded that the proposal of N, R50/51 is unjustified for CTPHT. No classification for aquatic environment is suggested.  

 

References Aquatic toxicity (provided to the Rapporteur): 

Tadokoro H, Maeda M, Kawashima Y, Kitano M, Hwang D-F, Yoshida T (1991) Aquatic toxicity testing for multicomponent compounds with special reference to preparation of test solution. Ecotoxicol Environ Saf 21: 57-67.

 

Weck T 1996: Bewertung des ökotoxikologischen Potentials von  Steinkohlenteerpech [Evaluation of the ecotoxicological potential of  coal-tar pitch]. Final report, unpublished, UBA, Berlin/Germany

Response: 

Acute toxicity data are normally of limited relevance in the context of PBT/vPvB assessment if valid long-term data are available. However, regarding the acute toxicity data available for CTPHT in the Transitional Annex XV dossier, a reference has been made in the Support Document. 


Please note that the dossier does not propose a ‘N, R50/51’ classification for CTPHT, but an identification of CTPHT as SVHC (the criteria are different).

 

 

2.2
Water/Soil Biodegradation

In the Annex-XV Report, the P-conclusion is founded on single PAHs (Conclusion see Report 6.1.1.1 Persistence). 

 

“The study by Wild et al. (1991) reports half-lives in soil for 10 of the 12 PAHs addressed in the present assessment [anthracene, phenanthrene, fluoranthene, pyrene, benz(a)anthracene, chrysene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene and benzo(ghi)perylene] above the P and vP criteria set in the Annex XIII, and it is selected as the key study for the P assessment of CTPHT.” (Report 3.2.3 Summary and discussion on degradation, p. 22).

 

COMMENT: The relevance of single PAHs – as they are practically unavailable from CTPHT as such to the soil compartment – is poor. The role of individual PAHs is highly overestimated. Hence, the P-criterion is not reasonably applicable to insoluble matter like CTPHT. 

Response:

Please refer to the response given under section 1.

 

 2.3
Bioaccumulation

In the Annex-XV Report, it is the B-conclusion is founded on single PAHs (see Conclusion Report, 6.1.1.2, p. 41) 

 “An overview of the BCF values of the selected PAH-constituents of CTPHT determined in the key studies is provided in Table 3.5. (Report, 3.4.2. Summary and discussion of bioaccumulation, p. 28).

 

Comment: The relevance of single PAHs – as they are practically unavailable from CTPHT as such to the water compartment – is poor. The role of individual PAHs is highly overestimated. Hence, the B-criterion is not reasonably applicable to insoluble matter like CTPHT. 

Response:

Please refer to the response given under section 1.

 

 3.
Overall conclusion on scientific argumentation

The scientific results do not support the conclusion that CTPHT as placed on the market is considered to be a PBT/ vPvB substance. CTPHT fulfils none of the criteria of PBT/ vPvB. Due to the low bioavailability of pitch constituents, the inherent properties of individual PAHs fail to adequately reflect the inherent properties of coal-tar pitch.

Response:

Please refer to the response given under section 1.

Information on use phase

4.
Comments on Wide-dispersive Use

We do not agree with the designation “wide-dispersive use” for the production of these products. The number of plants is limited, the number of persons exposed is limited and the exposures are monitored and well controlled.

This situation does not fit with the description of “wide-dispersive use” given in the Guideline document Chapter R.16.2.1.6

Response:

Since your comment does not refer to a certain use, we can not provide an answer as to why that particular use of CTPHT was considered to be wide-dispersive. Chapter 7.2.2 (and Table 7.9 therein) shows the line of argument resulting in a conclusion regarding the wide-dispersiveness for each use.

Although considerable endeavours have been undertaken to obtain more data from industry stakeholders and literature (e.g. on number of plants and workers potentially exposed), it was not possible to source such data. If further information was to become available, a reconsideration of the wide-dispersiveness could be possible.


5.
CTPHT present in Carbon Products

For the majority of carbon products CTPHT is not present in the product delivered to the customer. However, some unshaped products, e.g. Søderberg electrode paste, from our industry delivered to the customer may typically contain maximum around 25 % pitch. The pitch is present in a carbon matrix (i.e. pitch mixed with carbon particles). In page 13 of Annex XV it is stated that the 12 PAH-constituents used as indicators constitute approximately 10 % of the pitch. This means that the carbon products contain maximum about 2.5 % of the indicator constituents. 


Annex XV does not contain any documentation or references that relate to the behaviour and properties of pitch and single PAH constituents in such a carbon matrix.  See also comments under section 2.

Response:

Thank you for that information. We also kindly refer to the responses given under Section 1 and 2, respectively.

Substitutability


6.
Alternatives


There is currently and in the nearest foreseeable future absolutely no alternative material available that can substitute CTPHT with regard to the required product characteristics. This applies to graphite electrodes, Søderberg electrodes, carbon cathodes and also for a whole range of other carbon/graphite products.

Response:

The currently ongoing process of identification of substances of very high concern is based only on fulfilment of the criteria laid down in Art. 57 of REACH. Information on availability of alternatives will be taken into account at a later stage of the risk management process.


7.
Specific comments on use, exposure, alternatives and risks

 


In the carbon and graphite industry during the production process (baking/graphitisation) CTPHT is converted into carbonised substances (coke, graphite-shapes) without any significant threats or hazards to human health or the environment after leaving our production site. 

There is no more CTPHT material left in the finished and sold carbon and graphite products. Any fraction of the raw material CTPHT is converted into coke during baking with the exception of a very small quantity of waste fume gases that have to be treated by special air purification techniques. That means that our customers don’t receive any CTPHT-containing carbon or graphite products. 


· Description of emission controls measures: 


    Closed storage tank systems;

    Closed preparation / mixing systems with following electrostatic precipitators resp. thermal oxidisers;

    Electrostatic precipitators, resp. thermal oxidisers behind the baking furnaces;

    Closed impregnation system with an afterburner system behind the impregnation system/ furnaces;

  
Dry scrubbing and filtration;

  
Filtering devices and absorbers as well as closed systems (enclosure housings).

 


All these listed emission control measures serve to keep the captured PAH emissions through the stacks as low as possible and to comply with the emission limit values of the local plant permits and the national working place concentrations for B(a)P.


Such legislations also applies to downstream users of Søderberg Electrode Paste i.e. ferro-alloy and calcium carbide producers.


Søderberg Electrode Paste (not baked) is transported in solid form to the end users. The extremely low solubility of pitch (1 microgram/l of a loading of 100 mg/l) in water means neglible risk of spreading of the defined constituents present in the paste. It is also emphasized that the Søderberg Electrode Paste transported to the customers consists of only 25% pitch. 


 


Emissions to water and soil are normally prevented by closed loops and indirect cooling processes without any contact between water and CTPHT. 


Small quantities of contaminated water is directly discharged to an incineration plant

Response:

Thank you for your comment. Any information on use and exposure will be taken into account at a later stage of the risk management process.

  


8.
Authorisation procedure?

CTPHT has been the subject of an EU Risk Assessment. RIVM has written a Risk Assessment report on behalf of the Dutch authorities. The report gives recommendations for risk management measures. 

We see no reason for taking CTPHT any further towards an Authorisation  process and use additional time and resources on a substance which has already been thoroughly assessed and where recommendations for actions to reduce risk already are in place.


Our industry is absolutely aware of all potential hazards with regard to CTPHT and can assure that all economically justifiable technical measures according to BAT are and will be taken to avoid any negative impacts on human beings and the environment 

Response:

 


In the currently ongoing process of identification of substances of very high concern it is only relevant whether a proposed substance fulfils one or more of the criteria laid down in Art. 57 of REACH. Following a potential identification as SVHC, ECHA will apply its prioritisation approach to conclude on which SVHC-substances to recommend for inclusion in Annex XIV. Information gathered in the framework of the Existing Substance Regulation and in the transitional Annex XV dossier, including information on risk management options, will be taken into account in the further process.
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Introduction

REACH requires that a PBT/vPvB assessment be performed for all substances for which a Chemical Safety Assessment (CSA) must be conducted. This generally translates to all substances manufactured or imported in amounts above 10 tpa that are not exempted from registration or substances that are not solely used as isolated intermediates.  The objective of the PBT/vPvB assessment is to determine in a stepwise manner if a substance fulfills the criteria specified in Annex XIII of this regulation. For complex substances, this assessment must be applied to all constituents that are present at greater than 0.1% (EU 2006).

Guidance provided by the ECHA (EC 2008a) on how to interpret the Annex XIII criteria and the recent discussion on the proposed revision of those criteria, indicate that the assessment of B/vB properties should be done on the basis of the following relevant information:


· Bioaccumulation in aquatic species, preferably fish (as indicated in Section 9.3.2 of Annex IX); 

· Information on the ability of the substance to biomagnify in the food chain, expressed by biomagnification factors or trophic magnification factors in accordance with Section 9.3 of Annexes IX and X;

· Information on the bioaccumulation potential, for example: 


· Results from chronic toxicity study on animals,


· Assessment of toxicokinetic behaviour from available and relevant information, or


· Results from bioconcentration study with invertebrates; or

· Other information provided that its suitability and reliability can be reasonably demonstrated.

The use of fish data are preferred over that from other sources, including invertebrates, due to the fact that biotransformation is included, giving a reasonable indication of whether the potential for food-chain magnification exists.  These data, with further information on trophic level biomagnification or dilution, can be used in a weight of evidence approach to demonstrate whether the longer term uncertainties associated with PBT/vPvB substances exist.

The objective of this review is to update the information that was previously presented to the ECB-TCNES PBT Working Group and expand the compilation of fish bioconcentration factors (BCFs) included in the EU Coal Tar Pitch High Temperature Risk Assessment Report (CTPHT RAR) for 15 PAHs (Table 1) and provide a critical review of data reliability.  Anthracene is excluded in this analysis since this substance has been agreed to fulfill the B criteria by the PBT Working Group under ECB-TCNES (EC 2008b).  Other relevant lab and field bioaccumulation studies are also presented in this review to assess the potential of these substances to biomagnify in the foodchain.  This information is an important compliment to bioconcentration data since biomagnification is regarded as the principal determinant for identifying substances posing a bioaccumulation concern (Weisbrod et al. 2009).

Fish bioconcentration data

Data reliability assessment


The assessment of fish BCF data was based on the Klimisch scale (1997), assigning studies to four categories: reliable (well-documented guideline studies, validity = 1); reliable with restrictions (non-guideline studies, but documented and defensible, validity = 2); not reliable (invalid due to experimental flaws or design limitations, validity = 3); not assignable (insufficient documentation/information, validity = 4) using recent guidelines for evaluating in-vivo bioaccumulation studies (Parkerton et al. 2008).  Data identified in the EU CTPHT RAR as ‘unreliable’ (validity = 3), were excluded in the present review.  Some of the remaining studies were classified differently in this analysis than the CTPHT RAR as described below.  Data are presented in Table 1 as the reported wet weight BCF study result, and as the BCF value normalized to 5% lipid content (wet weight), which is the default used to standardize B decision-making (Pedersen et al. 1994, ECHA 2008b).  

A series of BCFs were calculated for fluorene and pyrene in a study by de Voogt et al. (1991), which was based on a 7 d semi-static renewal bioaccumulation test in fish with 9% lipid content. Data for water concentrations were not presented, nor were the final fish body concentrations for any of the three PAHs tested in this study, making a determination of whether steady-state was achieved impossible. It should also be noted that the BCF values are calculated based on the concentration in the two fish at the end of the experiment, which varies from the minimum of four replicates required for OECD TG 305 (OECD 1996). There is no mention of whether the fish were fed during the exposure phase of the experiment, and lack of feeding is known to affect bioaccumulation by decreasing movement of bile to the intestinal tract. Due to this lack of information, this study is rated not assignable (validity = 4). 

In the CTPHT RAR, BCFs were also calculated for fluorene and pyrene based on static mass balance data presented by de Voogt et al. (1991) after 48 h exposure. These were calculated based on the highest water concentration, rather than the mean water concentration. Using the mean calculation, the BCF is 2120 L/kg based on values of 724 and 3516 L/kg calculated with the low and high water concentration. If the mean value is subsequently lipid normalized to 5%, the value is 1177 L/kg. A similar case can be made for pyrene, resulting in a 5% lipid normalized BCF of 1087 L/kg. Finally, the duration of the exposure for the mass balance data was only 48 h. These test conditions may not provide sufficient internal exposure to allow for induction of, and action of biotransformation enzymes, as would be the case in a long-term exposure (Weisbrod et al. 2007).  Thus, this study is rated unreliable (validity = 3) and not included in Table 1.

Use of the adjusted Banerjee method as in de Maagd (1996) involves transient short-term exposure. These test conditions may not have provided sufficient internal exposure to allow induction of, and action of biotransformation enzymes, as would be the case in a guideline BCF test.  Although BCFs that are derived from experiments that take into account time-variable exposures may be judged in principle to be reliable, little work has been done to standardize such approaches or to demonstrate equivalence with BCF test results from accepted test guidelines. Recent data provide evidence that accumulation of PAH over a 48 h exposure may not be reflective of steady-state tissue concentrations over longer exposure periods. Further, other studies have shown that 48 h exposure is not adequate to allow for up-regulation of biotransformation enzymes (Sun et al. 2006). It is suggested that at present, the reliability of studies based on the adjusted Banerjee method be designated as not assignable. However, the paper by de Maagd (1996) had a short exposure duration, with decreasing concentration of PAH, a limited number of samples, and water concentrations approaching LC50s for some of the compounds. Given these concerns, this study is rated as unreliable (validity = 3).


A study by Weinstein and Oris (1999) with larval fathead minnows exposed to fluoranthene for a 24 h uptake period in a static dosing system reports a BCF of 9054 L/kg. This value was calculated on a dry weight rather than wet weight basis, and lipid content was not presented. These results were based on the mean measured concentration during the static renewal period, but it is unclear how much the exposure concentration varied during the test. As previously discussed, this short exposure duration is insufficient to allow for up-regulation of biotransformation enzymes and this study was rated not assignable (validity = 4). The BCF was corrected for wet weight, using a correction factor of 0.15 g dry weight/g wet weight, resulting in a value of 1358 L/kg wet wt. 


In another study with larval fathead minnows exposed to fluoranthene using a flow-through system for only a 24 h exposure, Cho et al. (2003) did not report units for BCFs, nor lipid content. They reference a previous study (Weinstein and Oris 1999) for the analytical methodology, and it should be noted that this previous study presented BCFs on a dry weight basis. This study was also conducted at a concentration very close to the LC50 (Diamond et al. 1995), and is rated as unreliable (validity = 3).


A study by Finger et al. (1985) appears to be of high quality with a 30 d exposure duration and measured concentrations. However, the authors do not present lipid data, and BCFs are determined on a dry weight basis. A conversion factor of 0.15 kg wet wt/kg dry wt was applied to the highest BCF reported in this study, which is rated as not assignable (validity = 4).


Additional Bioconcentration Data

Several in-vivo fish BCF studies are available that were not included in the CTPHT RAR.  While some of these studies are designated with a reliability that is not assignable, these studies are included to provide weight of evidence in selecting preferred values as discussed below.

Several PAHs were tested using OECD TG 305 with carp (CITI 1992). Although these studies were guideline studies involving long-term, flow-through exposure conditions yield steady-state conditions, not all relevant information is provided (e.g. variation in water concentration).   Consequently, these studies are considered reliable with restrictions (validity = 2).  These studies are conducted at a high and low exposure concentrations, and reported as BCF range at the respective concentration level. The normalized BCF reported in Table 1 was calculated as the mean of the reported range after adjustment to a 5% lipid content. 

Baussant et al. (2001a) exposed turbot to a concentration-series of dispersed blended Arabian light topped crude for 21 d, followed by a 9 d depuration period in a continuous-flow system. Steady-state BCFs derived from a kinetic analysis were reported for several PAHs.  Since the reported fish and water concentrations used to calculate the BCF were not explicitly reported this study was rated unassignable (validity = 4).  In a companion study, Baussant et al. (2001b) exposed turbot to a single concentration of North Sea crude oil dispersed mechanically at 0.5 mg/L for 21 d uptake, and 9 d depuration in a continuous flow system. Kinetic BCFs were again reported for several PAHs, and are presented in Table 1. These values were calculated using time-variable (non-constant) water PAH concentrations that were not reported, and this study was also ranked as not assignable (validity = 4).

In an OECD TG 305 study, Yakata et al. (2006) tested a range of compounds including acenaphthylene to determine the influence of dispersants on BCFs in carp. BCFs were calculated both in the presence and absence of a dispersant at concentrations less than water solubility for 28 d exposure in a flow through test system. Steady water concentrations were maintained, and the BCFs calculated with and without dispersant were not significantly different. This study reported all relevant information in detail, and is rated reliable without restrictions (validity = 1). Values presented in Table 1 are individual BCFs with and without dispersant. 

Carlson et al. (1979) exposed fathead minnows to a series of PAHs via flow-through conditions for 28 d, followed by a 5 d depuration. Water and fish PAH concentrations were determined at several points. BCF values were taken from the 28 d experiment that included four PAHs (fluorene, phenanthrene, fluoranthene and pyrene), and consisted of two trials. The mean of the two trials is presented in Table 1. Although this is not a guideline study, it has a sufficient exposure duration, flow-through conditions, and is considered reliable with restrictions (validity = 2).  Other experiments with PAHs including one for fluorene, and four that included phenanthrene were also reported. A second flow-through study with fluorene was considered reliable with restrictions (validity = 2). A test including phenanthrene was ranked as unreliable (validity = 3) due to decreasing water concentrations. A second phenanthrene experiment deviates significantly from steady state later in the experiment, and accompanies decreasing water concentrations. The mean of BCFs from day 7 and day 10 from this test are presented in Table 1 and are considered reliable with restrictions (validity = 2), however values after day 10 are considered unreliable (validity = 3) due to lack of steady state, and fluctuating test concentrations. Two further phenanthrene studies were both considered reliable with restrictions (validity = 2).

EMBSI (2009) exposed juvenile rainbow trout to a series of hydrocarbons, including fluoranthene and chrysene, for 28 d using a passive dosing semi-static renewal system. PAHs were dissolved in silicone oil that was then loaded into thin polydimethylsioloxane tubing that served as the passive dosing source.  PAH concentrations water were determined at 19 time points and fish were sampled at 7, 14, 21 and 28 days.  Steady-sate was obtained within 14 days and BCF values were determined by taking the mean of the BCFs on sampling days that were not statistically different. Although this is not strictly a guideline study, it has a sufficient exposure duration, a static renewal that ensured that test substance concentrations did not vary, and is considered reliable without restrictions (validity = 1). The BCFs are presented in Table 1. 

Inclusion of Lab Dietary Bioaccumulation Studies


Dietary data was not included in the RAR; dietary studies are included in this document since this study offers advantages over traditional aqueous BCF tests, particularly for hydrophobic substances, such as some of the larger PAHs.  Table 2 presents laboratory fish BMFs that have been lipid-normalized based on the experimentally determined lipid content in both fish and diet.

The experimentally determined growth-corrected half-life (t1/2), provided by the BMF test can be used in conjunction with a calculated uptake clearance (k1) to estimate the steady-state BCF (Peterson and Parkerton, 2004):

BCF =  k1(t1/2  / 0.693

(Peterson and Parkerton 2004)

     and



 
k1 = (520)(W-0.32

(Sijm and van der Linde 1995)

     where:

k1 = uptake clearance (ml / gwet / day)


W = fish wet weight (gwet)


t1/2 = growth-corrected half-life in the fish (days)


Data from ten laboratory dietary bioaccumulation studies with rainbow trout are included (EMBSI 2001; EMBSI 2005; EMBSI 2006; EMBSI 2007a; EMBSI 2007b; EMBSI 2007c; EMBSI 2008a; EMBSI 2008b; Niimi and Palazzo 1986; Niimi and Dookhran 1989). Growth-corrected parent substance half-lives given in Table 1, enable calculation of the accompanying BCFs using the above equations. These BCF estimates have not been corrected for bioavailability and hence BCF estimates for the more hydrophobic PAHs (log KOW > 5) thus may be conservative estimates of aqueous BCF values. All studies are assigned as reliable with restrictions (validity = 2), as a standard guideline for dietary bioaccumulation studies does not yet exist although a test protocol has been agreed by the PBT Working Group under ECB-TECNES for use in supporting B assessment decisions (Anon, 2006).

Summary of fish bioconcentration data

Available fish BCF data for the 15 investigated PAHs are presented in Table 1. Preferred values are highlighted in bold and selected based on the study of the highest quality, and weight-of-evidence if a preferred value was not obvious. Where possible, preferred values were based on the highest quality studies (Jonsson et al. 2004; EMBSI 2009) which were ranked reliable without restrictions. 

While five high quality BCFs above 2000 L/kg were reported for phenanthrene four values were obtained from Carlson et al. (1979) and one value from a dietary test-derived estimate.  Based on a critical review of available fish BCF data, none of the 15 PAHs investigated fulfills the B or vB criteria based on preferred BCF studies (Table 1).


Lab and Field Data to Assess Biomagnification Potential


Lab BMFs reported in Table 2 were obtained using kinetic analysis and reflect steady state conditions. BMF values for all PAHs are well below unity indicating that biotransformation in both the digestive tract and in fish tissues effectively limits the potential for significant trophic transfer.


Field data are also available that provides evidence that PAHs are not bioaccumulative with increasing trophic level in three food web biomagnification studies (Wan et al. 2007; Nfon et al 2008; Takeuchi et al. 2009). Slopes of log lipid-normalized PAH concentration versus trophic level for nineteen different PAHs are available.  Statistically significant positive slopes demonstrate evidence for biomagnification while zero or negative slopes provide evidence of no biomagnification or trophic dilution.  For all PAH investigated in these three studies, no significant positive slopes were observed.  TMFs were calculated as the anti-logarithm of these slopes and are reported in Table 3.  All 38 TMFs are below one except two values that are not statistically different from one.  Thus, field studies collectively support that PAHs do not biomagnify but instead may undergo trophic dilution.

Additional insights are provided by examination of field-derived fish biota-sediment accumulation factors (BSAFs).  Figure 1 summarizes box plots of fish BSAFs extracted from a USEPA database (US Environmental Protection Agency 2008).  BSAFs were normalized to fish lipid and sediment organic carbon for comparison to equilibrium partitioning theory which predicts a value of approximately one (Bierman, 1990).  Median, and 90th percentile fish BSAFs for all PAHs were well below unity, providing further evidence that PAHs exhibit a low bioaccumulation potential in the field.

Conclusions

In the assessment of the B properties of the 15 PAHs none of these substances meet the vB criterion since reliable BCFs do not exceed 5000 when adjusted to a 5% lipid content.  


With the exception of phenanthrene, reliable fish BCF data also indicate these substances also do not fulfill the B criterion since BCFs are below 2000. In the case of phenanthrene there are two high quality BCF values, both below 2000 and several values that are judged to be reliable with restrictions that fall between 2000 to 5000.  Thus a weight of evidence approach for phenanthrene would suggest it fulfills the B criterion if based only on bioconcentration data.

Lab (BMF) and field (TMF and BSAF) provide complimentary information for assessing bioaccumulation properties of PAHs.  These data clearly demonstrate that all PAHs investigated, including phenanthrene, exhibit a low biomagnification potential.  Further, unlike anthracene, which exhibits unusually high toxicity due to photo-enhanced toxicity, phenanthrene does not pose this added concern.  This generalization is consistent with the review of toxicity data presented in the CTPHT RAR which concluded phenanthrene does not fulfill the T criterion.  Based on this review, none of the 15 PAHs included in the CTPHT RAR fulfill the vPvB or PBT criteria for REACH under Annex XIII.


Table 1. Fish bioconcentration factors (BCF) for 15 PAHs.

		PAH

		Normalized BCF

		BCF from ref

		% Lipid

		Exp.

Dur.

		Meth

		Rank

		Comment (reason for rank)

		Reference



		Acenaphthene

		979 (le)


carp

		489-1000

		3.8

		56 d

		FT

		2

		OECD; all details not reported (ie. variations in exposure concentrations)

		(CITI 1992)



		

		1003 (he)


carp

		254-1270

		3.8

		56 d

		FT

		2

		OECD; all details not reported (ie. variations in exposure concentrations)

		(CITI 1992)



		

		275


turbot




		165

		3

		21 d

		FT

		4

		Unclear how BCF calculated (what concentration from the series was used).

		(Baussant et al. 2001a)



		Acenaphthylene

		579, 596


carp

		271, 279

		2.33, 2.34

		28 d

		FT

		1

		OECD 305

		(Yakata et al. 2006)



		

		507 (le)


carp

		225-545

		3.8

		56 d

		FT

		2

		OECD; all details not reported (ie. variations in exposure concentrations)

		(CITI 1992)



		

		488 (he)


carp

		237-505

		3.8

		56 d

		FT

		2

		OECD; all details not reported (ie. variations in exposure conc)

		(CITI 1992)



		

		67

rainbow trout

		1 d (t0.5)

		8

		5 d

		D

		2

		No standard dietary test guideline available.

		(Niimi and Dookhran 1989)



		

		2665


turbot

		1599

		3

		21 d

		FT

		4

		Unclear how BCF calculated (what concentration from the series was used).

		(Baussant et al. 2001a)



		Benz[a] anthracene

		977

rainbow trout

		0.7 d (t0.5)

		2.4

		10 d

		D

		2

		No standard dietary test guideline available.

		(EMBSI 2005)



		

		90

rainbow trout

		2 d (t0.5)

		8

		48 d

		D

		2

		No standard dietary test guideline available.

		(Niimi and Palazzo 1986)



		

		260


fathead minnow

		260

		NR

		5-336 h

		FT

		4

		Only aqueous BCF study available; lipid content not provided.

		(de Maagd et al. 1998)



		Benzo[a]pyrene

		977

rainbow trout

		1.1 d (t0.5)

		2.4

		10 d

		D

		2

		No standard dietary test guideline available.

		(EMBSI 2005)



		

		172

rainbow trout

		2 d (t0.5)

		8

		48 d

		D

		2

		No standard dietary test guideline available.

		(Niimi and Palazzo 1986)



		Benzo[b] fluoranthene

		No data

		

		

		

		

		

		

		



		Benzo[k] fluoranthene

		327

rainbow trout

		0.6 d (t0.5)

		5.6

		10

		D

		2

		No standard dietary test guideline available.

		(EMBSI 2007a)



		

		423

carp

		0.6 d (t0.5)

		3.6

		10

		D

		2

		No standard dietary test guideline available.

		(EMBSI 2007b)



		Benzo[ghi] perylene

		303 


rainbow trout

		0.6 d (t0.5)

		3.3

		7 d

		D

		2

		No standard dietary test guideline available.

		(EMBSI 2008)



		Chrysene

		153


rainbow trout

		435

		1.27

		28 d

		SR

		2

		Not guideline study, but long-term, static renewal exposure

		(EMBSI 2009)



		

		90


rainbow trout

		2 d (t0.5)

		8

		48 d

		D

		2

		No standard dietary test guideline available.

		(Niimi and Palazzo 1986)



		

		615

		0.8 d (t0.5)

		3.6

		7 d

		D

		2

		No standard dietary test guideline available.

		EMBSI (2008)



		

		2105


rainbow trout

		2.1 d (t0.5)

		3.2

		14  d

		D

		2

		No standard dietary test guideline available.

		(EMBSI 2006)



		

		90


turbot

		54

		3

		21 d

		FT

		4

		BCF calculated using time variable water concentrations that are not reported.

		(Baussant et al. 2001b)



		Dibenz[a,h] anthracene

		1466


rainbow trout

		0.9 d (t0.5)

		2.4

		10 d

		D

		2

		No standard dietary test guideline available.

		(EMBSI 2005)



		Fluoranthene

		435


rainbow trout

		435

		1.27

		28 d

		SR

		2

		Not guideline study, but long-term, static renewal exposure

		(EMBSI 2009)



		

		1931


fathead minnow

		1700

		4.4

		28 d

		F

		2

		BCF from lowest concentration.

		(Carlson et al. 1979)



		

		218


rainbow trout

		0.4 d (t0.5)

		5.6

		10 d

		D

		2

		No standard dietary test guideline available.

		(EMBSI 2007a)



		

		352


carp

		2.1 d (t0.5)

		3.6

		10 d

		D

		2

		No standard dietary test guideline available.

		(EMBSI 2007b)



		

		271


rainbow trout

		6 d (t0.5)

		8

		48 d

		D

		2

		No standard dietary test guideline available.

		(Niimi and Palazzo 1986)



		

		1358


fathead minnow

		9054

		NR

		24 h

		S

		4

		BCF in paper was dry wt., short duration, little concentration information.

		(Weinstein and Oris 1999)



		

		N/A


fathead minnow

		14836

		NR

		24 h

		FT

		3

		Ambiguous units; short exposure time (24 h); no lipid info presented; concentrations likely toxic.

		(Cho et al. 2003)



		

		N/A


fathead minnow

		3388

		NR

		48 h

		S

		3

		Short duration, decreasing concentrations, limited samples.

		(de Maagd 1996)



		Fluorene

		672 (le)


carp

		219-830

		3.9

		56 d

		FT

		2

		OECD; all details not reported (ie. variations in exposure conc).

		(CITI 1992)



		

		780 (he)


carp

		396-821

		3.9

		56 d

		FT

		2

		OECD; all details not reported (ie. variations in exposure conc).

		(CITI 1992)



		

		1875


fathead minnow

		1650

		4.4

		28 d

		FT

		2

		Not guideline study, but long-term, flow-through exposure.

		(Carlson et al. 1979)


Experiment 3, Tank 3



		

		1146


fathead minnow

		1100

		4.8

		28 d

		FT

		2

		Not guideline study, but long-term, flow-through exposure.

		(Carlson et al. 1979)


Experiment 1, Tank 1



		

		316


rainbow trout

		7 d (t0.5)

		8

		48 d

		D

		2

		No standard dietary test guideline available.

		(Niimi and Palazzo 1986)



		

		270 


bluegill

		1800

		NR

		30 d

		FT

		4

		No lipid info, dry wt used.

		Finger et al 1985)(



		

		1655


turbot

		993

		3

		21 d

		FT

		4

		Unclear how BCF calculated (what concentration from the series was used).

		(Baussant et al. 2001a)



		

		2418


turbot

		1495

		3

		21 d

		FT

		4

		BCF calculated using time variable water concentrations that are not reported.

		(Baussant et al. 2001b)



		

		1177

guppy

		2120

		9

		2 d

		S

		4

		n = 2; no feeding information; no water or fish concentration information

		(de Voogt et al. 1991)



		Indeno[1,2,3-cd] pyrene

		303 


rainbow trout

		0.6 d (t0.5)

		3.3

		7 d

		D

		2

		No standard dietary test guideline available.

		(EMBSI 2008)



		Naphthalene

		515 (le)


sheepshead minnow

		999

		9.7

		36 d

		FT

		1

		Very similar to OECD 305: high quality, long-term, flow-through study.

		(Jonsson et al. 2004)



		

		461 (he)


sheepshead minnow

		895

		9.7

		36 d

		FT

		1

		Very similar to OECD 305: high quality, long-term, flow-through study.

		(Jonsson et al. 2004)



		

		85 (le)


carp

		23-146

		NR

		56 d

		FT

		2

		OECD; all details not reported (ie. variations in exposure conc).

		(CITI 1992)



		

		102 (he)


carp

		36.5-168

		NR

		56 d

		FT

		2

		OECD; all details not reported (ie. variations in exposure conc).

		(CITI 1992)



		

		814


rainbow trout

		0.4 d (t0.5)

		2.4

		10 d

		D

		2

		No standard dietary test guideline available.

		(EMBSI 2005)



		

		702


turbot

		421

		3

		21 d

		FT

		4

		BCF calculated using time variable water concentrations that are not reported.

		(Baussant et al. 2001b)



		

		N/A


fathead minnow

		302

		NR

		48 h

		S

		3

		Short duration, decreasing concentrations, limited samples.

		(de Maagd 1996)



		Phenanthrene

		1149 (le)


sheepshead minnow

		2229

		9.7

		36 d

		FT

		1

		Very similar to OECD 305: high quality, long-term, flow-through study.

		(Jonsson et al. 2004)



		

		417 (he)


sheepshead minnow

		810

		9.7

		36 d

		FT

		1

		Very similar to OECD 305: high quality, long-term, flow-through study.

		(Jonsson et al. 2004)



		

		2329


fathead minnow

		2050

		4.4

		28 d

		FT

		2

		Not guideline study, but long-term, flow-through exposure.

		(Carlson et al. 1979)


Experiment 3, Tank 3



		

		3546


fathead minnow

		3050

		4.3

		28d

		FT

		2

		Not guideline study, but long-term, flow-through exposure.

		(Carlson et al. 1979)


Experiment 3, Tank 2



		

		2927


fathead minnow

		2400

		4.1

		28 d

		FT

		2

		Not guideline study, but long-term, flow-through exposure.

		(Carlson et al. 1979)


Experiment 3, Tank 1



		

		3684


fathead minnow

		2800

		3.8

		7/10 d

		FT

		2

		BCF averaged from last 2 timepoints (7+10 d) at steady-state. Higher, non-steady state BCFs observed after this timewere  accompanied by decreasing water PAH concentration. 

		(Carlson et al. 1979)


Experiment 2, Tank 2



		

		2218


rainbow trout

		1.7 d (t0.5)

		2.8

		10 d

		D

		2

		No standard dietary test guideline available.

		(EMBSI 2001)



		

		407


rainbow trout

		9 d (t0.5)

		8

		48 d

		D

		2

		No standard dietary test guideline available.

		(Niimi and Palazzo 1986)



		

		515


turbot

		309

		3

		21 d

		FT

		4

		Unclear how BCF calculated (what concentration from the series was used).

		(Baussant et al. 2001a)



		

		1560


turbot

		936

		3

		21 d

		FT

		4

		BCF calculated using time variable water concentrations that are not reported.

		(Baussant et al. 2001b)



		

		2604


fathead minnow

		2500

		4.8

		28d

		FT

		3

		Decreasing concentrations.

		(Carlson et al. 1979)


Experiment 2, Tank 1



		

		N/A


fathead minnow

		6760

		NR

		48 h

		S

		3

		Short duration, decreasing concentrations, limited samples, water concentrations approaching LC50

		(de Maagd 1996)



		Pyrene

		75 (le)


sheepshead minnow

		97

		9.7

		36 d

		FT

		1

		Very similar to OECD 305: high quality, long-term, flow-through study.

		(Jonsson et al. 2004)



		

		50 (he)


sheepshead minnow

		145

		9.7

		36 d

		FT

		1

		Very similar to OECD 305: high quality, long-term, flow-through study.

		(Jonsson et al. 2004)



		

		892


fathead minnow

		785

		4.4

		28 d

		FT

		2

		BCF from exposure at lowest concentration.

		(Carlson et al. 1979)



		

		977


rainbow trout

		0.7 d (t0.5)

		2.4

		10 d

		D

		2

		No standard dietary test guideline available.

		(EMBSI 2005)



		

		90


rainbow trout

		2 d (t0.5)

		8

		48 d

		D

		2

		No standard dietary test guideline available.

		(Niimi and Palazzo 1986)



		

		1088

guppy

		1959

		9

		2 d

		S

		4

		n = 2; no feeding information; no water or fish concentration information.

		(de Voogt et al. 1991)





Preferred values are in bold. Dashed line (- - - -) separates high quality data from low quality data. Abbreviations: he-high exposure concentration; le-low exposure concentration; NR-not reported; S-static; SR-static renewal; FT-flow through; D-dietary. Reliability ranking: 1 – reliable without restrictions; 2 – reliable with restrictions; 3 – unreliable; 4 – not assignable. 

Table 2. Lipid-normalized dietary biomagnification factors.1

		PAH

		BMF

		Reference



		Acenaphthylene

		0.005

		(Niimi and Dookhran 1989)



		Benz[a]anthracene

		0.005

		(EMBSI 2005)



		

		0.001

		(Niimi and Palazzo 1986)



		Benzo[a]pyrene

		0.005

		(EMBSI 2005)



		Benzo[g,h,i]perylene

		0.032

		(EMBSI 2007c)



		Benzo[k]fluoranthene

		0.012

		(EMBSI 2007a)



		

		0.009


carp

		(EMBSI 2007b)



		Chrysene

		0.016, 0.04

		(EMBSI 2006, EMBSI 2008a)



		Dibenz[a,h]anthracene

		0.007

		(EMBSI 2005)



		Fluoranthene

		0.032, 0.046

		(EMBSI 2007a, EMBSI 2008b)



		

		0.006


carp

		(EMBSI 2007b)



		Fluorene

		0.03

		(Niimi and Palazzo 1986)



		Indeno[1,2,3-cd]pyrene

		0.029

		(EMBSI 2007c)



		Naphthalene

		0.005

		(EMBSI 2005)



		Phenanthrene

		0.076

		(EMBSI 2001)



		

		0.01

		(Niimi and Palazzo 1986)



		Pyrene

		0.005

		(EMBSI 2005)



		Benzo[b]fluorene

		0.041, 0.024

		(EMBSI 2007a, EMBSI 2008b)



		

		0.01

		(EMBSI 2007b)



		Triphenylene

		0.026

		(EMBSI 2007a)



		

		0.018

		(EMBSI 2007b)





1 All values are for rainbow trout except where noted

Table 3. Trophic magnification factors for the marine food webs in Bohai Bay, Baltic Sea and Tokyo Bay. Antilogs of the slopes of the regression equations for the lipid-based PAH concentrations versus (15N were used to calculate TMFs.

		Compound

		TMF (Wan et al. 2007)

		TMF


(Nfon et al. 2008)

		TMF (Takeuchi et al. 2009)



		Acenaphthylene

		0.45

		

		



		Acenaphthene

		(1.02)

		

		



		Benz[a]anthracene

		0.2

		0.75

		(0.83)



		Benzo[a]pyrene

		0.24

		(0.75)

		(0.80)



		Benzo[e]pyrene

		0.25

		(0.86)

		(0.57)



		Benzo[b]fluoranthene

		

		

		0.60



		Benzo[b+k]fluoranthene

		0.27

		

		



		Benzo[j+k]fluoranthene

		

		

		0.69



		Benzo[k]fluoranthene

		

		(0.84)

		



		Benzo[ghi]perylene

		(0.66)

		(0.75)

		(0.72)



		Chrysene

		0.26

		0.66

		0.65



		Fluoranthene

		0.11

		0.72

		0.60



		Fluorene

		(1.15)

		

		



		Indeno-123-cd]pyrene

		(0.81)

		(0.75)

		(0.80)



		Dibenz[ah]anthracene

		(0.85)

		

		



		Perylene

		0.24

		(0.67)

		(0.77)



		Phenanthrene

		(0.43)

		0.82

		0.75



		Pyrene

		0.17

		0.74

		0.62





Values in parenthesis denote that slopes of lipid normalized concentrations versus 


trophic level using in calculating TMFs were not significantly different from zero
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Figure 1. Box plot of fish field biota-sediment accumulation factors (BSAFs) for several PAHs. Box boundaries represent 25th and 75th percentile, the median is indicated by a line within each box, and whiskers denote the 10th and 90th percentiles of the data. Individual PAH data points ranged from n = 10 to n = 53. BSAFs for all of the compounds listed were extracted from a database compiled by the US EPA (US Environmental Protection Agency 2008).
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