15.09.2008

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

Disclaimer 
The Response to Comments table has been prepared by the competent authority of the Member State preparing the proposal for identification of a Substance of Very High Concern. The comments were received during the public consultation of the Annex XV dossier. The table has been used as a meeting document of the Member State Committee. The table does not contain any confidential information provided. Furthermore it has not been revised taking into account the discussions and conclusions of the Member State Committee
Substance name: Anthracene
CAS number 120-12-7
EC number: 204-371-1
Reason of the submission of the Annex XV: PBT, Article 57 (d)

General comments

	Date 
	Submitted by
	Organisation/MSCA
	Comment 
	Response

	2008/08/04
	Olaf Uhde 
	Company: NJR Aromatics GmbH, Germany
	p.4 2. Manufacture and Uses  
NJR Aromatics GmbH is the only producer of pure anthracene in EU-15. 
	Yes, this is reflected in the Annex XV dossier. However, the company name has been modified, so thank you for this information.

	2008/08/11
	Ellen Sweeney
	Individual (Canada)
	I support the nomination of anthracene to the Candidate List, and believe it is important, given its properties, for it to be as strictly controlled as possible.
	Thank you for support.

	2008/08/11
	Gerard Weering
	Coal Chemicals Sector Group (CCSG) a Cefic sector Group, Belgium
	Anthracene, when extracted from coal tar is predominantly used as transported intermediate for the production of anthraquinone. All other uses result in a total yearly consumption far below 10 tonnes. This situation does not qualify anthracene to be a SVHC substance.

The re-evaluation by IND concludes that anthracene should be classified B instead of vB.

Persistency is justified using the TGDs but not confirmed in nature. 

Anthracene should be removed from the candidate list for REACH annex XIV.
	It is already reflected in the Annex XV dossier that one important use of pure anthracene is as an intermediate and that the amounts used in other applications are low. Nevertheless we consider the substance an SVHC because of its inherent properties. Information on the amounts released may be used for priorisation with respect to inclusion into Annex XIV, but does not prevent from considering the substance as SVHC.

	2008/08/11
	Jan Mervart
	Company: DEZA a.s. Czech Republic
	page 2: DEZA a.s. process coal tar and produce pure anthracene. The whole produce capacity is used for production of anthraquinone. We also purchase anthracene from Germany for this purpose.
	Thank you for this information. It would have been nice to know which amounts of anthracene are purchased from Germany.

	2008/08/19
	Miroslav Suta
	National committee for chemical safety,
Czech Republic
	I agree with the conclusion that anthracene is a PBT substance and supports its inclusion in the candidate list according to article 57(d).
	Thank you for support. Do you state this as an individual or as a representative of a Member State?

	2008/08/19
	Bureau REACH RIVM
	MemberState (NL)

	The Netherlands CA is submitting their comments in separate files for each substance that follows the headings of this webpage. We do this for internal QA purposes and for ease of submission. Each heading is numbered chronologically according to the headings on this page. We assume this is acceptable. 
	Thank you for support.
Please find the requested overview of the exposure data calculated in the anthracene RA at the bottom of this document. Monitoring data are not shown, because they reflect not only emissions from pure anthracene production and processing, but several other and more relevant emission sources. 
Information on alternatives is not available. However, we do not consider the current uses as essential essential use that justifies the use of a PBT substance.


	2008/08/19
	Fe de Leon
	Canadian Environmental Law Association


	The Canadian Environmental Law Association (CELA) (www.cela.ca) is a Canadian based non-profit, public interest organization, established in 1970 to use existing laws to protect the environment and to advocate environmental law reforms.  It is also a free legal advisory clinic for the public, and will act at hearings and in courts on behalf of citizens or citizens’ groups who are otherwise unable to afford legal assistance.  CELA is funded by Legal Aid Ontario (LAO).  It is one of 80 community legal clinics located across Ontario, 18 of which offer services in specialized areas of the law.  CELA also undertakes educational and law and policy reform projects that are funded by LAO as well as government and private foundations. CELA’s public policy reform programs focus on four issue areas:  pollution and health, water sustainability, land use planning and access to justice.  
CELA has a long, rich history advocating for effective chemicals management policy in Canada as well as on the global level through the Stockholm Convention on Persistent Organic Pollutants.  CELA participated and responded to the government of Canada’s proposals in categorizing the 23, 000 substances under the Domestic Substances List as part of its legal obligations under the Canadian Environmental Protection Act, Canada’s main environmental statute addressing toxic substances.  CELA’s interest in the implementation of the REACH policy and the process to establish a list of substances for authorization are seen as significant in the efforts to protect human health and environment from exposure to toxic substances.  Furthermore, Canadians see the results of REACH as important initiatives that are relevant and essential to the efforts being undertaken in Canada under its Chemicals Management Plan (CMP).  The results of REACH will inform priorities for action to be taken in Canada under CMP, confirm if there are other substances that should be focused for action and most importantly inform appropriate measures of phase out for PBT substances and non-threshold substances in following the precautionary principle.  Under section 75 (3) of the Canadian Environmental Protection Act, our government is obligated to review the “…a decision to specifically prohibit or substantially restrict any substance by or under the legislation of another jurisdiction for environmental or health reasons,…” 
CELA supports the initial list of substances (Anthracene; 4,4'- Diaminodiphenylmethane; Dibutyl phthalate; Cyclododecane; Cobalt dichloride; Diarsenic pentaoxide; Diarsenic trioxide; Sodium dichromate, dehydrate; 5-tert-butyl-2,4,6-trinitro-m-xylene (musk xylene); Bis (2-ethyl(hexyl)phthalate) (DEHP); Hexabromocyclododecane (HBCDD); Alkanes, C10-13, chloro (Short Chain Chlorinated Paraffins); Bis(tributyltin)oxide; Lead hydrogen arsenate; Triethyl arsenate; Benzyl butyl phthalate) for inclusion to the candidate list for authorization.   We are please to see the initial list of substances nominated for authorization.
We recognize that importance of this first list and milestone in the implementation of the REACH policy.  However, based on our experience with the Canadian categorization process, we strongly urge the EU to ensure that an explicit timeframe for adding new nominations to the candidate list and the release of full list of nominated substances for authorization be provided to ensure that the momentum established with the passing of the REACH policy does not decline over time.  In our experience with Canadian categorization process, the release of the complete list of substances meeting the criteria outlined under the Canadian Environmental Protection Act required a significant response by the Canadian government.   We trust that it would be similar for the EU context and the authorization list. 
 
Here are a few comments on antracene in the Canadian context:
* it is considered inherently toxic to the aquatic environment, although the government has not identified it as a priority substance for action;
* in 2005, under the PollutionWatch website (www.pollutionwatch.org), over 3100 kg of anthracene was released to air in Canada from facilities that report under the Canadian National Pollutant Release Inventory.   
	Thank you for this background information.

	2008/08/19
	Ninja Reineke
	WWF European Policy Office, Brussels, BE
	WWF agrees with the evaluation and supports the inclusion in the candidate list.
	Thank you for support.

	2008/08/19
	Lisette Van Vliet
	Health & Environment Alliance, Belgium

	We support this substance to be included in the Candidate list on the basis of the criteria summarised on page 2 of the submitted Annex XV dossier: “Summary of the evaluation: Anthracene is considered to be a PBT and vPvB substance. The substance fulfils the P/vP criteria for water, sediment and soil. The vB criterion and the T criterion are also fulfilled.”
	Thank you for support.


Identity of the substance and physico-chemical properties
	Date 
	Submitted by
	Organisation/MSCA
	Comment 
	Response

	2008/08/04
	Olaf Uhde 
	Company: NJR Aromatics GmbH, Germany
	p.3/4 1.1 Purity/Impurities/Additives
The production process of NJR is based on a solvent- free high- temperature melt- crystallisation compared to the traditional solvent process. 
Acetophenone is no longer used as a solvent in this process. Thus acetophenone is no longer an ingredient of pure anthracene. Annex XV, "Impurity-Table" at p.4 has to be adjusted.
	Thank you for this comment. Since we have no information about the production process of the other producer DEZA, we have to consider acetophenone as a possible byproduct. However, we will add a comment into the draft support document, that an acetophenone-free production of anthracene is possible.




Environmental fate properties

	Date 
	Submitted by
	Organisation/MSCA
	Comment 
	Response

	2008/08/11
	Gerard Weering
	Coal Chemicals Sector Group (CCSG) a Cefic sector Group, Belgium
	p.11
Screening bioaccumulation data based on the water-octanol partition coefficient
The Rapporteur concludes from a logKow of 4.68 that “anthracene is expected to bioaccumulate”. Based on accepted calculations of the BCF (see EC TGD 2003, part 2, p. 126: lgBCF = 0.85*lgKow – 0.70, according to Veith et al. 1979) [also recommended in Guidance CSA (May 2008), Chapter R7C, Tab. R.7.10-3], the predicted BCF would be ~1900. Using the other published and commonly used lgKow of 4.54 (Karickhoff et al. 1979; WHO-EHC 202 1998), then a predicted BCF of 1440 results.
The Guidance CSA (May 2008), Chapter R7C, Tab. R.7.10-4 relates the logKow range from 4.5 to <5 with a BCF range in fish from 2000 to 5000. It is obvious that the BCF values of anthracene based on the logKow values are expected at the low end of this range, indicating B.
p.11 
Measured bioaccumulation data in fish:
Key publications on fish were re-evaluated by IND. These comprise those of Japan CITI 1992/NITE 2002, Spacie et al. 1983, De Maagd 1996, and De Voogt 1991. Reliability (RL) of results from Japan CITI 1992/NITE 2002 (note: assigned “Japan Chemical Industry 1992” in the Table): No reliability rank was allocated by the Rapporteurs, not considered in the pitch RAR by NL for unknown reasons, considered to be RL2 by IND.
Reliability of results from Spacie et al. 1983: RL2 confirmed by IND.

Reliability of results from De Maagd 1996: RL 2 not confirmed by IND, to be downgraded to RL3.
Reliability of various results from De Voogt 1991: RL 2 not confirmed by IND, to be downgraded to RL3 and 4, respectively; an additional, not yet represented result that can be calculated from the uptake and depuration rate constants is BCF ~3900 which may be given a RL2 with reservation.
• Comment on CITI 1992:
Justification for RL2: This is a flow-through study for 8 weeks with detailed analysis and 2 concentrations (according to OECD 305C). This test deserves primary consideration over all others. Disadvantage: Use of dispersant which was still accepted in OECD 305C. However, no significant influence on bioconcentration was discernible, since at the 10x lower exposure concentration a similar BCF was obtained, although the dispersant was also 10 times reduced. The results are reliable. The study is considered to be the key study.
• Comment on Spacie et al. 1983: Well-done and documented study, comprehensive test programme based on a dynamic test model under static conditions using juvenile fish, including uptake for 4 h and depuration phase after 4-h exposure as well as biotransformation using grown-up fish.
The study is considered to be a supporting key study.
• Comment on de Maagd 1996:
Justification for downgrading: The depuration-rate constant was not determined with sufficient accuracy. It is very likely too high. The whole test programme had the character of a screening. Flaws: No steady-state conditions, Banerjee criteria of three half-lives were not met, high fish loading, despite very low water concentrations no data on analytical sensitivity given, outlier in fish analysis not discussed, only one fish each analysed.
The study is not a key study for selection of a proper BCF. 

• Comment on de Voogt 1991 :
Justification for downgrading: The depuration-rate constant was not determined with sufficient accuracy in either test approach, static or semi-static. The latter appears to fulfil the criteria for an equilibrium, but suffered from analytical and calculational deficiencies. A mass balance on parent anthracene is not available. The whole test programme had the character of a screening. Partly limited documentation of technical/ methodological details.
The relatively best estimate in the test series by de Voogt appears to be the calculation of the BCF from the uptake-rate constant and the depuration-rate constant that was separately determined in the static test. This resulted in BCF = ~3900. RL of 2 appears to be justified with reservation.
The study is not a key study for selection of a proper BCF. The study part including the measurement of the depuration rate can be indicative in terms of “weight of evidence”. 
Overall, conclusion for bioaccumulation:
Reliable BCF values based on valid studies with anthracene in fish range from about 1000 to about 2500. This is largely consistent with the predicted BCF values obtained from the octanol-water partition coefficient. 
	In EC TGD 2003, part 2, p. 126 is also noted that “if measured BCF values are not available, the BCF for fish can be predicted from the relationship between Kow and BCF. … Often a large variation is found in the Kow values of a chemical by using different methods”. Because of these uncertainties in calculating BCF values experimentally determined BCFs should generally be preferred and additionally calculated BCFs can only be considered in terms of “weight-of-evidence”. 
Thank you for re-evaluation. With respect to the Japan CITI 1992/NITE 2002 study we agree that this study can be considered as valid with reliability 2. Study is in accordance with OECD 305 C (flow-through study over 8 weeks, 2 concentrations tested, test design was improved for a volatile substance). The information has been included into the table in the support document. Due to the common extraction technique it remains unclear whether and to which extent the reported water concentrations may contain a fraction of undissolved dispersant-bound anthracene. In this case the reported BCFs could be even underestimated. Overall the study confirms that anthracene fulfills the B criterion.

As criticized by the comment, in all other studies (Spacie et al. (1983), de Maagd et al. (1996) and de Voogt et al. (1991) (all reliability 2 in Table 3.20 RAR)) BCFs were mainly determined as quotient of the uptake and elimination rate constants. This calculation may not be considered as an appropriate way to estimating steady state tissue concentrations if test period is too short and biotransformation is important. However, if single-first-order kinetics is assumed, BCF-kinetics can be considered to be representative for BCF-steady state. So the mentioned studies give evidence that anthracene fullfills vB, too. 

This also holds – in principle true for the study by Spacie et al. 1983. However it should be kept in mind that test duration in this study is very short and this might be the reason for the very low BCF value compared to other studies.

Furthermore in the study of de Voogt et al. (1991) BCF-values from 4550 +/- 1600 and 6000 were determined with substance specific analyses of anthracene in water and fish and therefore that BCF refers to the "parent-compound-BCF". Because of short uptake phase it is unclear wether steady state was reached or BCFs are underestimated.

Considering these draw backs, the studies might not be used as key studies to confirm vB but they do gives some strong evidence that anthracene also fullfills the vB criterion.

In summary it is concluded that anthracene definitively fulfils the criteria for “B”. In addition to that there is enough evidence that also the vB criterion is fulfilled.


Human health hazard assessment

	Date 
	Submitted by
	Organisation/MSCA
	Comment 
	Response

	
	
	
	
	


Human health hazard assessment of physico-chemical properties

	Date 
	Submitted by
	Organisation/MSCA
	Comment 
	Response

	
	
	
	
	


Environmental hazard assessment

	Date 
	Submitted by
	Organisation/MSCA
	Comment 
	Response

	
	
	
	
	


PBT/vPvB or equivalent level of concern assessment

	Date 
	Submitted by
	Organisation/MSCA
	Comment 
	Response

	2008/08/11
	Gerard Weering
	Coal Chemicals Sector Group (CCSG) a Cefic sector Group, Belgium
	p.11-13:  The bioaccumulation potential of anthracene had been evaluated by the Rapporteur Greece (see draft RA report, Tab. 3.20: R316_env _14.04.2008). It was harmonised with the conclusions in the RA report on coal tar pitch prepared by the Rapporteur NL (draft R323_0804_env).
The German Rapporteur for PBT did not re-evaluate this endpoint independently for the Annex XV report. DE concluded from the highest BCF values above 5000 that anthracene fulfils the vB criterion. A detailed and critical reflection of the relevant studies is missing, in particular with respect to the question whether the accuracy of the BCF estimates are sufficient to discriminate between B or vB.
IND re-evaluated relevant information according to the principles of the TGDs and concluded that anthracene has bioaccumulating potential (B) but not vB (see more details under “Environmental fate properties”). 
	See comments in section “Environmental fate properties”.

	2008/08/11
	
	UK Competent Authority
	We agree that anthracene meets the criteria for PBT and vPvB.
	Thank you for your support. 


Information on use, exposure, alternatives and risks on Annex XV SVHC 
 
Substance name: Anthracene

CAS number 120-12-7
EC number: 204-371-1
Reason of the submission of the Annex XV dossier: It is proposed to identify the substance as a PBT in accordance with Article 57 (d).

Information on manufacture and uses

	Date 
	Submitted by
	Organisation/MSCA
	Comment 
	Response

	2008/08/04
	Olaf Uhde 
	Company: NJR Aromatics GmbH, Germany
	p. 4/5 2. Manufacture and Uses
More than 99% of our production volume is dedicated to the production of anthraquinone. These volumes are handled outside of EU-15 (inside EU-25 and outside Europe). The total sales to EU- 15 in 2007 were below 2 metric tons. During the production process of anthraquinone, the feedstock anthracene is completely oxidised and looses its chemical nature. In the scope of REACH anthracene is to be considered as a transported intermediate. 
Therefore NJR cannot confirm the assumption of 13.5 tpy at p.4 remaining in the EU- 15. This number should be adjusted.
	Information on exposure and use might be relevant for the step prioritisation and inclusion in Annex XIV. We are aware that only a small amount of anthracene is used besides the use as an intermediate. In line with your comments the RA assumes that 99% of anthracene is used as an intermediate for the production of anthraquinone. As long as no further information is available this value has to be used in the calculations. The remaining 1 % production volume used for other purposes is 13.5 t/a. If your comments mean that only 2 t/a are used in laboratories and production of pyrotechnics, all remaining production volume of anthracene is used for anthraquinone production and that these amounts are representative for the last years we would like you to confirm this. We would also be grateful for information on the exact amounts exported to EU-25 (only to Czech Republic?) and to outside Europe.

	2008/08/11
	Hilde Viroux
	Company: Alcon-Couvreur, Belgium
	9 There is no specific section on the use of the product. Anthracene is used for verifying the suitability of HPLC equipment. The use of HPLC equipment is prescribed in the European Pharmacopeia for testing of raw materials for pharmaceutical products and in the testing of finished product. These tests are part of the Marketing Authorisation of a medicinal product.
	Thank you for this information. The use of anthracene in laboratories is already mentioned in the Annex XV dossier. This use was exempted from the considerations in the Risk Assessment Report. Up to now it is unclear which amounts are used in laboratories. However, we assume that it is a minor use. For essential uses an authorisation can be applied for under REACH.

	2008/08/11
	Gerard Weering
	Coal Chemicals Sector Group (CCSG) a Cefic sector Group, Belgium
	p.4 and p.19: The only purpose to distill coal tar is the production of coal tar pitch. Anthracene will only be extracted from anthracene oil on market request. The vast majority of anthracene in coal tar is destroyed when producing carbon black. This is not reflected in the Annex XV dossier.
	The Annex XV dossier focuses on emissions from pure anthracene. Other potential emissions of anthracene are mentioned for reasons of completeness and in order to show that pure anthracene contributes little to the total anthracene emissions. We do not want to go too much into detail on coal tar.

	2008/08/11
	Jan Mervart
	Company: DEZA a.s. Czech Republic
	p.5 second paragraph: DEZA a.s. is second producer in EU-25. Our anthracene production capacity is 2450 tpa. We use the whole production as an intermediate for the production of anthraquinone. Our production plant is under strictly controlled conditions as defined in Article 18(4) of Directive 1907/2006 (REACH). This anthraquinone is mainly used as a catalyst in production of wood pulp. The smaller part of our production is used for dyes (out of EU) and bird repellant on seeds.
	Thank you for this information. The information on manufacture and uses is not relevant for the identification of the substance as a SVHC. That is why this part of the Annex XV-Dossier has not been taken up in the supporting document. However, this information is useful later for the priorisation process. 


Exposure information

	Date 
	Submitted by
	Organisation/MSCA
	Comment 
	Response

	2008/08/11
	Gerard Weering
	Coal Chemicals Sector Group (CCSG) a Cefic sector Group, Belgium
	p. 21/22: Emission data were generated by IND for the whole process of tar distillation. Guidance is missing how to allocate emission data to product streams in case of complex processes. IND realises that each new risk assessment takes into account the total emission of coal tar processing for the currently investigated substance also in case of by-products. This misleadingly multiplies the assumed overall risk.  

The emissions calculated from default values (last column; table 6-8) are lacking any relation to practice and pretend a very high risk. These columns in table 6-8 should be removed.  

p.19: Anthracene is emitted whenever incomplete combustion of organic material occurs. Most of the sources are out-of-reach of chemical industry and cannot be influenced by the REACH Regulation. 

IND sees an evidence that the guidance documents defining criteria for persistency do not in all cases reflect the situation in nature. This applies to anthracene. IND attaches an analytical UK investigation into the historical PAH development in semirural soil: Soil samples had been conserved at time intervals for more than 150 years from the very same pristine area. This piece of land was only affected by atmopheric fallout of PAHs: It became evident that the anthracene contaminations remained constant at a very low level over the decades, while higher molecular PAHs showed a clear increasing trend with peaking 1950–1980. (Jones et al. 1989: Increases in the Polynuclear Aromatic Hydrocarbon Content of an Agricultural Soil over the Last Century. Environ. Sci. Technol., 23, 95–101).
The P classification of anthracene should be revisited in view of these not yet considered data. Anthracene is one example showing that the newly developed rules for PBT classification may not be sufficient to reflect the complex interde¬pen¬dences in nature.   

p.19: High temperature coal tar pitch (CAS No: 65996-93-2) does not contain 1.5% anthracene. The European draft risk assessment report quotes values between 0.07 and 0.13% anthracene. A 2007 evaluation of a composite sample representing the European market confirmed a market level of 0.06 % anthracene in pitch. 

The market volumes quoted for creosote are unrealistic high as they do not take into account the phasing-out of creosote for the end-user (Directive 2001/90/EC).
	In the Annex XV-dossier anthracene emissions from other sources than production and processing of pure anthracene have been mentioned only to get a complete picture of anthracene emissions and to put emissions from pure anthracene into perspective. 
These data have been taken from the EU Risk Assessment Report on anthracene. According to the technical guidance document on risk assessment a worst case consideration with default values has to be made as long as no site specific data are available.
Yes, these emission sources are mentioned in the Annex XV dossier. We agree that they are “out-of- REACH”.

In the study of Jones at al., (1992) only the top soil layer (0 – 23 cm) is considered. In this layer either photolytic degradation or aerobic degradation by microorganisms of anthracene is expected. That is why the study results in relatively low concentrations of anthracene.
However, under anaerobic conditions (e.g. in sediment) anthracene is hardly degraded and remains in those compartments for a long time.

Therefore the study does not provide sufficient evidence to change the current status of anthracene to be considered as persistent.
Yes, that’s correct. It should be coal tar instead of coal tar pitch. In Table 2.1 of the anthracene Risk Assessment anthracene contents in different coal tar types are given. Based on these figures and figures from other sources, a value of 1.5% was chosen in the Risk Assessment as a representative level for high temperature coal tars.

We have now checked this citation from the anthracene Risk Assessment. According to the Swedish draft CA-Report (work programme for review of active substances in biocidal products) approximately 70,000 tons creosote/a are placed on the market in the EU. Unfortunately it is not mentioned if this figure refers to EU-15 or EU-25.


Information on risks related to the substance

	Date 
	Submitted by
	Organisation/MSCA
	Comment 
	Response

	
	
	
	
	


Information on alternative substances and techniques

	Date 
	Submitted by
	Organisation/MSCA
	Comment 
	Response

	2008/08/04
	Olaf Uhde 
	Company: NJR Aromatics GmbH, Germany
	p. 4/5 2. Manufacture and Uses
NJR`s production process is based on a solvent- free high- temperature melt- crystallisation compared to the traditional solvent process. Our process has proved to be superior to the traditional process with respect to energy consumption, emissions and waste.
	Thank you for this information.

	2008/08/11
	Hilde Viroux
	Company: Alcon-Couvreur, Belgium
	The use of the European Pharmacopeia for testing of raw materials is obligatory for manufacturers of pharmaceuticals in the EU. Deviation from the EP is not possible.
	See response above.


Information on risks related to alternatives

	Date 
	Submitted by
	Organisation/MSCA
	Comment 
	Response

	2008/08/04
	Olaf Uhde 
	Company: NJR Aromatics GmbH, Germany
	p.19 9. Information on Use, Exposure, Alternatives and Risks
Based on NJR`s process and main market (anthraquinone), we do not consider pure anthracene to be a priority substance of very high concern (SVHC). Therefore, we ask you to drop anthracene from the candidate list for Annex XIV of REACH.
	We consider anthracene as a PBT and a vPvB substance and as such as a SVHC which has to be included in the candidate list for Annex XIV inclusion. Prioritisation of the candidate substances will be considered in the next step.


Attached documents
Attachment to the comments of 2008/08/11 by Gerard Weering, Coal Chemicals Sector Group (CCSG), Belgium 

Attachment to the comments of 2008/08/19 by RIVM 

Overview of exposure data (PECs) calculated in the anthracene RA 

Table 1: Local PECs calculated in the RA of anthracene (April 2008)

	Process
	PECsurface water (dissolved) 

µg/L
	PEC sediment 

µg/kg dwt
	PECagric. soil (total) average over 30 d 

μg/kg
	PECagric. soil (total) average over 180 d  

μg/kg
	PECgrassland (total) average over 180 d 

μg/kg
	PECgroundwater under agricultural soil 

μg/l
	Annual average PEClocal air 
µg/m³

	Production of anthracene
	0.1 x 10-6
	0.00033
	51.1x 10-3
	51.1 x 10-3
	100 x 10-3
	8.66 x 10-5
	10 x 10-3

	Production of pyrotechnics (form.)
	3.62 x 10-2 
	107
	32.1
	31.6
	12.5
	5.35 x 10-2
	7.54 x 10-4


Table 2: Regional and continental PECs calculated in the RA of anthracene (April 2008)

	
	PECsurface water (dissolved)

 μg/L
	PECsediment 

(total) 

μg/kg
	PECnatural soil

μg/kg
	PECagricultural soil

μg/kg
	PECpore water of agricultural soils
μg/l
	PECindustrial soil

μg/kg
	PECair (total) 

μg/m3

	Regional 
	1.22 x 10-5
	7.06 x 10-2
	9.71 x 10-5

	2.31 x 10-3
	3.92 x 10-6

	7.19 x 10-2

	1.91 x 10-7

	Continental 
	1.05 x 10-6
	6.05 x 10-3
	1.73 x 10-6
	1.52 x 10-4

	2.58 x 10-7

	7.39 x 10-3
	3.41 x 10-9


� The information (comments and responses) on use, exposure, alternatives and risks were not considered by the Member State Committee for the identification of substances of very high concern, but will be taken into account in the later stages of the authorisation process.  For clarity, this information is now indicated with shaded background.
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