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General Comments and answers to specific information requests
Specific information requests:
1. The only confirmed intentional use/import of C9-C14 PFCAs or related substances identified in the restriction report is for semiconductor industry. C9-C14 PFCAs are potential alternatives to PFOA. The proposed restriction would prevent industry switching to C9-C14 PFCAs after the PFOA restriction enters into force.
Are you aware of any other present or future intentional uses either in the EU, or outside the EU for articles imported to the EU? If such uses exist, please provide the following:
· Description of the use
· Quantities used and information regarding the potential risks to the environment (e.g. quantified release estimates)
· Technical and economic information on those applications or uses, for which alternatives are not available and/or the performance of alternatives is not considered adequate. This should include information on potential alternative substances or technologies and justification of why they are not feasible.
The above information would be particularly welcomed from the semiconductor and the cosmetic industries and if a time-limited derogation is necessary.
2. According to the restriction report, the proposed thresholds (25 ppb for the sum of C9-C14 PFCAs and their salts or 260 ppb for the sum of C9-C14 PFCA related substances) allow the continued use of alternatives to C9-C14 PFCAs, e.g. based on ‘C6 chemistry’, where C9-C14 substances may be present as impurities.
Are you aware of uses of other substances (e.g. substances with a carbon chain longer than 14) in the EU or in imported articles, that would be affected by the proposed restriction due to concentrations of impurities of C9-C14 PFCAs that are higher than the proposed thresholds? If such uses exist, please provide the following:
· Description of the use
· Quantities present as impurities and related concentrations, and information regarding the potential risks to the environment (e.g. quantified release estimates)
· Technical and economic information on those applications or uses, for which alternatives are not available and/or the performance of alternatives is not considered adequate. This should include information on potential alternative substances or technologies and justification of why they are not feasible.
3. The restriction report foresees a derogation for the manufacture of C9-C14 PFCAs, their salts or related substances where these occur as an unintended by-product of the manufacture of fluorochemicals with a carbon chain equal to or shorter than 8 atoms. Please describe technical or economic reasons why this by-product fraction cannot be avoided.
4. Are C9-C14 PFCAs, their salts or related substances found in recycled materials and at what concentrations? How would the recycling sector be impacted by the proposed restriction?


	Ref.
	Date/type/Org.
	Comments

	1884
	Date: 2018/01/19 18:22

Content:
Request for exemption

Type: BehalfOfAnOrganisation

Org. type: Other contributor

Org. name: <redacted>

Org. country: Belgium

Company name confidential: Yes 

Attachment:

<redacted>

Privacy comment: Disclosure of the confidential attachment would undermine the protection of our client's commercial interests, including intellectual property

	Comment:
We are writing to you today with respect to the upcoming ECHA rapporteur meeting to discuss the Restriction Proposal. 
We would be grateful if the Rapporteur meeting could address two questions provided in the confidential 
attachment in order for our client to submit a complete future potential submission in the ongoing public consultation.
We thank very much you for your attention to our clarification request.


	
	
	Dossier submitter response:
The Dossier Submitter thanks for the information provided. Based on the fact that a phase out of the substances is planned in the near future and only a very small amount of the substances is used, the Dossier Submitter agrees with a transition period until 31.12.2023 for semiconductors and semi-finished and finished electronic equipment and an exemption for semiconductors in replacement parts intended for finished electronic equipment placed on the market before 31.12.2023.

In case the substitute is a per- or polyfluorinated substance (PFAS), too, we recommend to minimize emissions as far as possible, since regulatory actions on other PFASs will follow in the near future.


	
	
	RAC Rapporteurs comments:
According to the Dossier Submitter, taking into account the very limited quantities made available in the EU market, RAC agrees with a transition period until 31.12.2023 for semiconductors and semi-finished and finished electronic equipment and an exemption for semiconductors in replacement parts intended for finished electronic equipment placed on the market before 31.12.2023.

If the substitute being considered is a per- or polyfluorinated substance (PFAS), RAC recommends to minimise emissions as far as possible or seek a non-fluorinated substance, since regulatory actions on other PFASs will follow in the near future.


	
	
	SEAC Rapporteurs comments:
SEAC notes that this comment is linked to comment 1895.

SEAC finds the request related to speciality semiconductors that contain low levels of C9-14 PFCAs is justified by the need of longer time to phase out the use of PFDAs based on substantial substitution activities since 2005. Furthermore, the importer indicates that from 31.12.2019 new semiconductors will comply with the restriction, and therefore, in practice, only the content in already produced articles will be covered by the derogation. Therefore, the requested time limited exemption for semiconductors and articles containing semiconductors seems reasonable, taking into account that also the PFOA restriction exempts semiconductors for photo-lithography processes and compound semiconductors for etching processes.

Therefore, SEAC supports the view of the Dossier Submitter to allow speciality semiconductors that contain low levels of C9-14 PFCAs to be made available (sell-through) until 31 December 2023 and avoid supply chain disruption. In addition, to allow semi-finished and finished electronic equipment containing speciality semiconductors to be used as replacement parts for finished electronic equipment.   


	1885
	Date: 2018/01/29 09:08

Content:
Request for exemption

Type: BehalfOfAnOrganisation

Org. type: Industry or trade association

Org. name: Mineralölwirtschaftsverband

Org. country: Germany

Attachment:




	Comment:
Mineral oil industry is obliged by law to mix biofuels (i.e.) ethanol into fuels. Especially ethanol very effectively destroys fire fighting foam. Since that time, AFFF fire fighting foams containing PFCA's are required in refineries an depots to ensure effective fire fighting.
C9-C14 PFCAs do occur as impurities in AFFF fire fighting foams. While this fact is mirrored in the information document, the document states "concentrations in fire fightinmg foams are not known". We therefore offer attached analyses of fire fighting formas used in mineral oil refineries. (This information was already forwarded as comment to restriction of PFOA.)


	
	
	Answer to specific info request 3:
Mineral oil industry is obliged by law to mix biofuels (i.e.) ethanol into fuels. Especially ethanol very effectively destroys fire fighting foam. Since that time, AFFF fire fighting foams containing PFCA's are required in refineries an depots to ensure effective fire fighting.
C9-C14 PFCAs do occur as impurities in AFFF fire fighting foams. While this fact is mirrored in the information document, the document states "concentrations in fire fightinmg foams are not known". We therefore offer attached analyses of fire fighting formas used in mineral oil refineries. (This information was already forwarded as comment to restriction of PFOA.)


	
	
	Dossier submitter response:
The Dossier Submitter thanks for the comment and the data provided. Derogations that are included in entry 68 to Annex XVII of REACH (PFOA), will also apply to C9-C14 PFCAs. Hence, the use of aqueous firefighting foams (AFFF) will not be affected by this restriction proposal. 


	
	
	RAC Rapporteurs comments:
RAC notes further information is submitted in 1906 and that a similar comment is submitted in 1888. 
RAC notes that the PFOA restriction derogates fire-fighting foam mixtures placed on the market before 4 July 2020. The mineral oil industry has confirmed that derogation as included in the restriction of PFOA will suffice also for C9-C14 PFCAs. This is part of the proposed restriction.


	
	
	SEAC Rapporteurs comments:
SEAC notes further information is submitted in 1906 and that a similar comment is submitted in 1888. 
SEAC notes that the PFOA restriction derogates fire-fighting foam mixtures placed on the market before 4 July 2020. The mineral oil industry has confirmed that derogation as included in the restriction of PFOA will suffice also for C9-C14 PFCAs. This is part of the proposed restriction.


	1886
	Date: 2018/02/09 12:42

Content:
Scope or restriction option analysis

Type: BehalfOfAnOrganisation

Org. type: International NGO

Org. name: ChemSec

Org. country: Sweden

	Comment:
ChemSec welcomes this important restriction proposal. It is of greatest importance to limit the release of PFAS substances into the environment. The description of the substances covered will include around 200 chemicals. There are good reasons for using this group wise approach. With about 3000 known PFAS substances, it would be highly inefficient to tackle these one-by-one. Also, as is well described, this approach is meant to prevent regrettable substitution as the more well-used C8 PFAS are being increasingly phased out. While it is stated in the dossier that the aim is not to hinder the use of short chained PFAS (C6), who are the natural substitute for the longer chained ones, ChemSec would much welcome a further restriction proposal also of these, as mounting evidence suggest these to share problematic properties with the longer-chained ones.


	
	
	Dossier submitter response:
Thank you for your support of this restriction proposal. 
The EU Member States are aware of the hazards of short chain PFAS. Therefore, a strategy to reduce the emissions of all PFASs is being developed.
Based on the risk management option analysis (RMOA) of undecafluorohexanoic acid (PFHxA, C6-PFCA) including its salts and precursors  the most appropriate way to limit the risks for the environment on an EU level is a restriction of manufacturing and use (https://echa.europa.eu/documents/10162/82006501-72b4-81bc-ec93-980b76cb1574). Therefore, a restriction on these substances will be proposed in the near future. 


	
	
	RAC Rapporteurs comments:
Noted.


	
	
	SEAC Rapporteurs comments:
SEAC thanks for the comment which is of more general nature and not specifically related to the proposed restriction.

	1887
	Date: 2018/02/13 11:11

Content:
Scope or restriction option analysis;
Environmental emissions

Type: MemberState

Country:
Norway

Attachment:



	Comment:
(These comments are also given in the attached Word file)Norway welcomes the restriction proposal on C9-C14 Perfluorinated Carboxylic Acids (PFCAs) including their salts and precursors and acknowledge the efforts by the German and Swedish authorities on preparing the proposal. We agree that there is a need for action at the EU level to prevent emissions and reduce risks from PFCAs.
Suggestions for amendments of the entry
We propose that the chemical description in the regulatory text is revised in accordance with the PFOA-restriction in order to make it more precise. A proposal for amendments in column 1 is given below:
 
Perfluoroalkyl carboxylic acids (branched or linear) with the formula:
CF3-(CF2)n-CO2H, n=7-12 
Any related substance (including its salts and polymers) having a linear or branched perfluoroalkyl group with the formula CF3-(CF2)n-, n = 7 – 12, directly attached to another carbon atom, as one of the structural elements.
Any related substance (including its salts and polymers) having a linear or branched perfluoroalkyl group with the formula CF3-(CF2)n-, n = 8 – 13, as one of the structural elements.
The following linear or branched substances are excluded from this designation:
• CF3-(CF2)n-X, n = > 7, where X= F, Cl, Br 
• CF3-(CF2)n-SO3H, CF3-(CF2)n-SO2X', n > 7 where X'=any group, including salts
• CF3-(CF2)n-CO2H , CF3-(CF2)n-CO2X' or CF3-(CF2)n-CF2-X', where n > 12 and X' =any group, including salts
Explanation: A substance may be linear or branched – not both. Chemical formulas should have numbers in subscript (see Attached Word file). 
Additional comments to the proposed entry:
•	In accordance with our proposals above, we also suggest that the wording of paragraph 3a of the entry is amended. The reference to the number of C-atoms in the carbon chain in fluorochemicals as proposed is unprecise in certain cases (e.g. FTOH's). Hence we propose to change the reference to the number of C-atoms in a perfluoroalkyl chain as follows: 
a) the manufacture of a substance where this occurs as an unintended  by-product of the manufacture of fluorochemicals with a perfluoroalkyl chain equal to or shorter than 7 C-atoms (see also Attached Word file);
•	Furthermore, we also propose to replace the word "unintended" with "unavoidable" in paragraph 3a. The intention of having a substance or not is difficult to enforce.
•	The proposed derogation in paragraph 3a only refers to "the manufacture of a substance where this occurs as (…)", it should only refer to paragraph 1a and not to 1b. Paragraph 1b is not relevant for the manufacture of a substance. The proposal as it stands now may be misinterpreted by stakeholders so that they understand that UVCBs, mixtures or articles are derogated from the restriction. Our experience is that stakeholders misinterpret identical wording in the REACH PFOA restriction.
Other comments to the restriction report: 
The derogations for the manufacture of substances with the C6 technology is not quantified or reported in table 1-10 ("Estimated annual use volumes and releases …"). We suggest that this is explained in the text.
The results from the Norwegian lakes, as referred on page 124 in the background document, show that the levels of LC PFAS, in particular C-13 PFCA, in fish livers are high and surprisingly are higher in fish from Lake Femunden than from Lake Mjøsa. It should be noted that on the other hand, the levels of other anthropogenic contaminants like e.g. PBDEs and siloxanes in Lake Femunden are low compared to Lake Mjøsa. This does not comply with the assumption that Lake Femunden is insignificantly impacted of discharges from local population, industry and agriculture compared to Lake Mjøsa. Furthermore, reports from these lakes sampled before (M-349 http://www.miljodirektoratet.no/no/Publikasjoner/2015/September-2015/Miljogifter-i-store-norske-innsjoer-2014) and after (M-807 (http://www.miljodirektoratet.no/no/Publikasjoner/2017/September-2017/Miljogifter-i-store-norske-innsjoer-2016/) the report referred in the background document could be referenced as well.  In the last mentioned report the levels of C-13 PFCA in particular were high in trout livers both in Femunden and Randsfjorden (nearly identical levels; 35–36 ng/g ww) compared to the levels in Mjøsa (12 ng/g ww). Moreover, the reports find that in general the LC PFAS concentrations in fish liver increase with trophic level in the three main lakes .
Data on the environmental exposure and emissions of C9-C14 PFCAs may also be found in the following reports: 
•	Report M-856 (http://www.miljodirektoratet.no/Documents/publikasjoner/M856/M856.pdf) "Contaminants in coastal waters of Norway 2016" presents levels, trends and effects of contaminants in biota along the coast of Norway. No upward trends for any PFAS-concentrations were found. Furthermore, a significant downward short-term trend was found for PFNA in the Inner Sørfjord.
•	Report M-817 (http://www.miljodirektoratet.no/Documents/publikasjoner/M817/M817.pdf) "Screening of PFAS and Dechlorane compounds in selected Arctic top predators" summarizes the findings of a screening study into the occurrence of selected perfluorinated compounds (PFCs) and dechloranes in Arctic top predators. In Polar bear whole blood samples PFNA and PFUnA were found with the highest mean concentrations of 18 and 12 ng/g ww respectively. In addition, four more long chain carboxylic acids were detected in all samples (PFDcA, PFDoA, PFTriA, and PFTeA). In Ringed seal liver samples, PFNA and PFUnA were found with the highest concentrations at 0.77 and 0.69 ng/g ww respectively. In addition, three more long chained carboxylic acids were detected in all samples (PFDcA, PFDoA, and PFTriA). The sum of the C9 to C14 carboxylic acids is 2.21 ng/g ww and in the same range as the PFOS concentration.
•	Report M-812 (http://www.miljodirektoratet.no/Documents/publikasjoner/M812/M812.pdf) on "Environmental Contaminants in an Urban Fjord, 2016" reports that PFCA was detected PFUnDA in sediments, and several PFCAs in water samples, several marine organisms and in eggs and blood of herring gull.
•	Report M-757 (http://www.miljodirektoratet.no/Documents/publikasjoner/M757/M757.pdf) "Monitoring of environmental contaminants in air and precipitation" detected several perfluorocarboxylic acids at different occasions.
•	Report M - 752 (http://www.miljodirektoratet.no/Documents/publikasjoner/M752/M752.pdf), " Environmental pollutants in the terrestrial and urban environment, 2016"  In terms of quantity, PFAS were present in most of the investigated samples. PFTDoA, PFTriA and PFTeA contribute more to sumPFAS higher up in the food-chains (fieldfare, sparrowhawk and tawny owl), but also in rodents. The authors conclude that the reduced relative contribution up from soil and earthworms indicates that alkylated PFASs are more prone to bioaccumulation than PFOS.
•	Report, M-862 (http://www.miljodirektoratet.no/Documents/publikasjoner/M862/M862.pdf) "Riverine inputs and direct discharges to Norwegian coastal waters – 2016" detected amongst others, PFNA and PFDA in urban river samples.


	
	
	Dossier submitter response:
Thank you for your support. The word "unintended" is replaced by "unavoidable".
We have revised the data on the environmental exposure and emissions in the Background Document.


	
	
	RAC Rapporteurs comments:
Noted.


	
	
	SEAC Rapporteurs comments:
SEAC thanks for the comment.

	1888
	Date: 2018/02/15 14:19

Content:
Environmental emissions;
Baseline

Type: BehalfOfAnOrganisation

Org. type: Company

Org. name: <redacted>

Org. country: Hungary

Company name confidential: Yes 

Attachment:
<redacted>

	Comment:
-

	
	
	Dossier submitter response:
The comment addressed the concern at a possible restriction of the use of aqueous firefighting foams (AFFF).
Derogations that are included in entry 68 to Annex XVII of REACH (PFOA), will also apply to C9-C14 PFCAs. Hence, the use of AFFF firefighting foams will not be affected by this restriction proposal.
However, to our knowledge fluorine free foams are usable for most fire cases. Thus, we recommend using AFFF firefighting foam only for extinguishing burning liquids if no other alternative is available. In case AFFF firefighting foams are used, firewater has to be collected and treated and contaminated soil needs to be excavated and treated as well which may cause high costs.

Thus, the dossier submitters are aware of the potentially very high costs related to remediating PFAS in soil and groundwater. This is one of the reasons fluorine free alternatives are recommended whenever possible. Without a restriction these costs would potentially increase and the costs would still be borne, but by other parts of society than the polluter. Securing safe groundwater access for present and future generations is one reason as to why substitution to fluorine free alternatives are paramount whenever possible. 


	
	
	RAC Rapporteurs comments:
See response to comment 1885.


	
	
	SEAC Rapporteurs comments:
SEAC notes that a similar comment is submitted in 1885.
SEAC notes that the PFOA restriction derogates fire-fighting foam mixtures placed on the market before 4 July 2020. The mineral oil industry has confirmed that derogation as included in the restriction of PFOA will suffice also for C9-C14 PFCAs. This is part of the proposed restriction.

	1889
	Date: 2018/02/15 15:29

Content:
Hazard or exposure;
Environmental emissions;
Information on benefits

Type: BehalfOfAnOrganisation

Org. type: Industry or trade association

Org. name: Vewin

Org. country: Netherlands

Attachment:



	Comment:
C9-C14 PFCA’s are detected in Dutch waters, as the attached document shows. Due to the high mobility of C9-C14 PFCA's in water bodies, purification of these substances is difficult and costly. Additionally, these substances are of concern, as they are possible substitutes for PFOA, which has led to incidents in which PFOA has been detected in drinking water sources, and of which a restriction will become binding in 2020. As such, Vewin supports the restriction of these substances. 
Ensuring the protection of the sources of our drinking water from threats caused by chemicals is of great importance. As such, the EU’s drinking water directive has the objective to “protect human health from the adverse effects of any contamination of water intended for human consumption by ensuring that it is wholesome and clean” and the water framework directive of the European Union should Ensure that “for surface water, the highest ecological and chemical status possible is achieved, given impacts that could not reasonably have been avoided due to the nature of the human activity or pollution”.
Currently, REACH identifies persistent, bio accumulative and toxic (PBT) substances and very persistent, very bioaccumulative (vPvB) substances as substances of very high concern (SVHC). As a result, a group of pollutants that are important for drinking water production, namely the persistent, mobile and toxic (PMT) substances and very persistent, very mobile (vPvM), are not included in the substance-oriented approach. The drinking water sector has already for a long time signaled that this is a major and current problem, for chemicals to threaten the sources of drinking water are those that are both persistent in the environment and mobile in the aquatic environment. As such, Vewin not only supports the restriction of C9-C14 PFCA’s but also argues – in accordance with ongoing efforts – to develop criteria and an assessment procedure to identify PMT and vPvM substances as substances of very high concern under REACH. 


	
	
	Dossier submitter response:
Thank you for your support. The data provided has been included in the Background Document.


	
	
	RAC Rapporteurs comments:
Noted.


	
	
	SEAC Rapporteurs comments:
SEAC thanks for the comment.

	1892
	Date: 2018/02/16 16:37

Content:
Scope or restriction option analysis;
Information on benefits

Type: BehalfOfAnOrganisation

Org. type: National NGO

Org. name: Swedish Society for Nature Conservation

Org. country: Sweden

Attachment:
<redacted>

Privacy comment: Confidentiality of this document is requested in order to protect our intellectual property.

	Comment:
The Swedish Society for Nature Conservation welcomes this restriction proposal. We believe it is essential for this restriction to be in place when the restriction for PFOA, its salts and PFOA-related substances will become effective in 2020. The proposed restriction of C9-C14 PFCAs and related substances will not only prevent a switch by industry using PFOA-based substances to longer chain PFCAs, but it will also reduce the existing emissions of long chain PFCAs from cosmetic products. We believe a restriction is necessary to minimize potentially severe and irreversible adverse effects to the environment and to human health. 
We have identified three cosmetics ingredients currently added to top selling cosmetic products on the Swedish market that can be transformed to C9-C14 PFCAs in the environment and would thus fall under the proposed restriction. However, these ingredients do not appear to be essential for the function of cosmetic products, since the same brands offer many alternative products without PFCAs but with seemingly equal properties. The proposed restriction should therefore come at low cost to the cosmetics industry.


	
	
	Answer to specific info request 1:
Precursors to C9-C14 PFCAs are currently used as ingredients in cosmetic products in Sweden. We have found three such ingredients in products on the Swedish market during 2016 and 2017. These are C9-15 Fluoroalcohol phosphate (CAS 223239-92-7), Perfluorononyl dimethicone (CAS 259725-95-6) and Perfluorononyl dimethicone (CAS 259725-95-6). According to the cosmetic ingredients database (CosIng) these PFCAs have two functions: SKIN CONDITIONING and EMULSIFYING.
These ingredients are used by major international cosmetic brands and in top selling products (Please see attached document for details) which could make the emissions from these products environmentally relevant. However, since quantities are not reported on the ingredient lists it is not possible for us to accurately estimate quantity. We have performed a laboratory analysis of randomly selected cosmetics products that state at least one of these c9-c14 precursor PFCAs on the ingredient list.  The results from this analysis are currently being summarized in a scientific report, but have not yet been published. A short summary of our results from the EOF analysis (Extractable organic fluorine) are reported in the attached file, and could to some degree be indicative of the quantities of the c9-c14 precursors in cosmetic products.


	
	
	Dossier submitter response:
Thank you for your support and for your information on cosmetic ingredients falling within the scope of this restriction proposal as well as on levels of C9-C14 PFCA in selected cosmetic products. This information is valuable since it demonstrates one of few intended uses of these substances. 


	
	
	RAC Rapporteurs comments:
Noted.


	
	
	SEAC Rapporteurs comments:
SEAC thanks for the comment.

	1895
	Date: 2018/02/16 19:39

Content:
Information on alternatives;
Request for exemption

Type: BehalfOfAnOrganisation

Org. type: Company

Org. name: Jones Day

Org. country: Belgium

Attachment:


<redacted>

Privacy comment: Disclosure of the confidential attachment would undermine the protection of our client's commercial interests, including intellectual property

	Comment:
Please see attached document 'PFDA_public comments_Jones Day'


	
	
	Answer to specific info request 1:
Please see attached document 'PFDA_public comments_Jones Day'

	
	
	Dossier submitter response:
Please see our response to comment 1884.


	
	
	RAC Rapporteurs comments:
Please see the response to comment 1884.


	
	
	SEAC Rapporteurs comments:
Please see the response to comment 1884.


	1896
	Date: 2018/03/09 21:12

Type: BehalfOfAnOrganisation

Org. type: Company

Org. name: Jones Day

Org. country: Belgium

Attachment:

<redacted>

Privacy comment: Disclosure of the confidential attachment would undermine the protection of our client's commercial interests, including intellectual property

	Comment:
The confidential Annex includes consolidated and updated volume data on PFDA in semiconductors, amending the table submitted in February 2018


	
	
	Answer to specific info request 1:
please see confidential annex

	
	
	Dossier submitter response:
Please see our response to comment 1884.


	
	
	RAC Rapporteurs comments:
Please see the response to comment 1884.

	
	
	SEAC Rapporteurs comments:
Please see the response to comment 1884.

	1897
	Date: 2018/03/13 09:40

Type: BehalfOfAnOrganisation

Org. type: Company

Org. name: 3M Belgium

Org. country: Belgium

Attachment:


 
	Answer to specific info request 2:
3M offers the following as its preliminary comments for the public consultation to the ECHA proposal to restrict the manufacturing, use, placing on the market and import of C9-C14 perfluoroalkyl carboxylic acids (PFCAs), their salts and related substances, published on Oct. 6th, 2017 on the ECHA website.
Introduction
As a result of its decision in May 2000 to phase out of the production and use of C-8 compounds, 3M no longer manufactures perfluorooctanyl compounds. The company ceased the manufacture and use of the vast majority of these compounds within approximately two years of the phase-out announcement, and ceased all manufacturing and the last significant use of this chemistry by the end of 2008. In addition, 3M does not intentionally use any C9-C14 PFCAs - including their salts and precursors.  However, even when C9-C14 PFCAs and related substances are not intentionally manufactured, processed or used in the production of fluoropolymers, they may still be present as low-level impurities. Fluoropolymers have a high socioeconomic value and life as we experience today would not be possible without them: http://www.plasticseurope.org/en/resources/publications/socio-economic-analysis-european-fluoropolymer-industry-executive-summary
3M supports reasonable measures to restrict the presence of these longer chain C9-C14 PFCAs and believes that every regulation should be practical, consistent, measurable, and enforceable. 3M has concerns regarding the proposed 25 ppb limit for the sum of C9-C14 PFCAs and their salts as the most effective way to achieve that objective. 
Process and Measurement Capability
 
The attached product data table (Table 1) illustrates the range of C9-C14 PFCAs in a cross-section of existing 3M fluoropolymer products and the expected levels after implementation of new technology alternatives for reducing C9-C14 PFCAs: The data show that the current manufacturing process capability for typical fluoropolymers would be unable to meet the 25 ppb cumulative C9-C14 PFCA limit. The data also show that most 3M fluoropolymer products would be able to meet a cumulative C9-C14 PFCA limit of approximately 400 ppb after implementation of new technology.
3M has recently conducted a round-robin test on Perfluorooctanyl carboxylic acid (PFOA) with four external analytical laboratories. The results showed inter-lab variation of approximately +/- 40 % of the average value for ppb-level measurements. We expect similar or higher interlaboratory variation for C9 – C14 PFCAs because the same basic analytical method would be applied to all six homologs.
Proposed  Limit
3M proposes that the C9-C14 limit be set to a more realistic 400 ppb total, for the sum of the six homologs and their salts.  A limit at this level would account for process capability and measurement uncertainty and avoid impacting products that are not intentionally made with C9-C14 PFCA’s. 3M believes that this may be necessary for others in the industry as well. 
Despite very successful voluntary stewardship efforts around the elimination of PFCAs, the possible unintentional presence of very low levels of C9-C14 PFCA’s as impurities in products still exists. There is an analytical method now available which was developed for the recently adopted PFOA restriction and its 25 ppb limit. It seems reasonable for the current proposed restriction to build upon the previously enacted PFOA restriction in a consistent way.  Current process capability, in spite of no intentional usage of C9-C14, is unable to meet the proposed cumulative 25 ppb limit. 3M believes that by setting the limit for the sum at 400 ppb, this approach does not undermine ECHA’s overall objective of real reductions in C9-C14 PFCA’s and related substances, but enhances it by making it more workable and enforceable. 
Proposed Implementation Time Frame
3M expects it will be challenging to make the technology changes necessary to reduce the levels of these chemicals present as impurities in products further down to a 400 ppb level to address the proposed C9-C14 restriction requirements. Additionally, 3M customers will require time to qualify product changes.  Therefore, 3M requests an implementation period of 36 months, similar to the PFOA restriction.
3M appreciates the opportunity to comment on the ECHA proposal to restrict the manufacturing, use, placing on the market and import of C9-C14 PFCAs, their salts and related substances.  
Sincerely,
<redacted>


	
	
	Dossier submitter response:
Please see our response to comment 1914.


	
	
	RAC Rapporteurs comments:
Noted.


	
	
	SEAC Rapporteurs comments:
Please see the response to comment 1914.

	1899
	Date: 2018/03/27 09:12

Content:
Scope or restriction option analysis;
Hazard or exposure;
Environmental emissions

Type: BehalfOfAnOrganisation

Org. type: Company

Org. name: <redacted>

Org. country: Belgium

Company name confidential: Yes 

Attachment:

<redacted>

Privacy comment: -the additive is very specific for our products , and design was elaborated  based on  experience of our company
- position of our products on the EU market is under pressure even if we conducted tests in the past to demonstrate no very high concern 
-negative publicity  versus our customers can cost us a lot of money and jobs

	Comment:
scope is defined but interpretation is questionable
hazardous properties of some PFAS differ from those accepted in annex XV



	
	
	Dossier submitter response:
In the comment it was asked whether a specified substance falls within the scope. Furthermore it was asked for an exemption for the semiconductor industry.
During further conversation (comment 1909 and 1917) it was clarified that the substance falls under the scope of the proposed restriction. Nevertheless, during ongoing discussion on the C9-14 PFCAs restriction between dossier submitter, ECHA and rapporteurs, it has been proposed that the derogations that are included in entry 68 to Annex XVII of REACH (PFOA), will also apply to C9-C14 PFCAs, as identical derogations. The company has confirmed that the use of the substance is covered by the derogation of entry 68, column 2, paragraph 4 (d) (iii).


	
	
	RAC Rapporteurs comments:
RAC agrees with the Dossier Submitter.


	
	
	SEAC Rapporteurs comments:
SEAC agrees with the Dossier Submitter.

	1900
	Date: 2018/04/26 16:54

Content:
Scope or restriction option analysis

Type: MemberState

Country:
Sweden
	Comment:
In a study by the Commission for Environmental Cooperation (CEC), 31 PFASs were analyzed in 137 articles of clothing and performance apparel (including children’s items) collected across North America between May and September 2017. The articles originated from e.g. China (> 50%), Mexico, Vietnam and Canada. C9-C14 PFCA were detected among the samples (C9: 36/137, C10: 41/137, C11: 11/137, C12: 23/137, C13: 4/137, C14: 19/137) up to levels that would exceed the proposed threshold. This study show that imported articles may contain C9-C14 PFCA and/or their related substances at levels that exceed the proposed threshold in the restriction proposal. The report is available at http://www3.cec.org/islandora/en/item/11777-furthering-understanding-migration-chemicals-from-consumer-products-en.pdf.


	
	
	Dossier submitter response:
Thank you for your comment and for your information on the presence of C9-C14 PFCAs in imported articles like textiles. This information is valuable since it demonstrates a need of regulation of imported articles containing C9-C14 PFCAs.


	
	
	RAC Rapporteurs comments:
Noted.


	
	
	SEAC Rapporteurs comments:
SEAC thanks for the information.

	1901
	Date: 2018/04/30 12:45

Content:
Scope or restriction option analysis

Type: BehalfOfAnOrganisation

Org. type: National NGO

Org. name: Framtiden i våre hender

Org. country: Norway

Attachment:


 
	Comment:
We strongly support the restriction proposal for all the substances based on the known hazards for these chemicals. We are indeed deeply worried about the extensive use of PFAS in regular consumer products. Our general stance on all PFAS is that they should not be used in any products where they are not absolutely necessary (e.g. matter of life and death), based on a precautionary principle. 
We have performed some product tests in different accredited laboratories, on food packaging, skiwaxes, cosmetics and baby/children products. We found (not surprisingly) PFAS in several products in all the tests, and C9-C14 PFCA were detected in both cosmetics and skiwaxes in levels above the restriction proposal. 
The test results will be provided in the attachments. 
Short sum-up of the results from cosmetics.  
•	5 of 15 products (Bodyshop 2 products, Clinique, H&M and KICKS) contained all six PFASs that Sweden and Germany recently proposed to be banned in the EU (C9-C14 PFCA). Additional 4 products contain one or more of these.
•	4 of 15 products contain higher total levels of C9-C14 in sum than the proposed limit of 25 ppb
Short sum up of skiwax results. 
•	5 of 8 analysed products contained total levels of C9-C14 that in sum exceeded the proposed limit of 25 ppb. These were from the following brands: Swix, Rode, Toko and Start.  
Unfortunately, we don’t know if these substances are intentionally added or not. We have asked the skiwax producers what specific substances they use in their products, but they refused to answer these questions due to competition concerns. 
In cosmetics, none of these specific substances are listed in the table of contents. We find it most likely that they are a result of degradation from the other PFASs being used, or contamination from the production process of the employed substances. We think that the proposed limit of 25 ppb is good, and that it should be as strict as this in order to phase out these substances from cosmetics and other consumer goods. 


	
	
	Answer to specific info request 1:
see the attached test results on skiwax. I can't be sure whether the C9-C14 are intentionally used or not,as the producers dont want to disclose to us what kind of substances are being used, but I think the levels of C9-C14 in Toko fluorine powder, and Start glider is quite high, so it would be interesting for somebody with the right authority to check more into whether these substances are intentionally added or not.


	
	
	Dossier submitter response:
Thank you for your support and for your information on cosmetic ingredients falling within the scope of this restriction proposal, levels of C9-C14 PFCAs in selected cosmetic products as well as information on the presence of C9-C14 PFCAs in ski waxes. This information is valuable since it demonstrates a few of the identified intended uses of C9-C14 PFCAs.


	
	
	RAC Rapporteurs comments:
Noted.


	
	
	SEAC Rapporteurs comments:
SEAC thanks for the information.

	1902
	Date: 2018/04/30 14:12

Content:

Type: BehalfOfAnOrganisation

Org. type: National NGO

Org. name: Framtiden i våre hender

Org. country: Norway

Attachment:


 
	Answer to specific info request 2:
We detected C9-C14 above the proposed limit in one cosmetic product from Body Shop, and one from Clinique. However, we don't know exactly which substance is being responsible for this, as the only thing declared in their table of contents is Ammonium C6-16 Perfluoroalkylethyl
Phosphate (Body shop), and C9-15 Fluoroalcohol Phosphate (Clinique) Therefore, we cannot be sure whether C9-C14 are detected as an impurity from substances with shorter or longer carbon chains. For total levels detected, please se the attached report.


	
	
	Dossier submitter response:
Thank you for this information levels of C9-C14 PFCA in selected cosmetic products. 


	
	
	RAC Rapporteurs comments:
Noted.


	
	
	SEAC Rapporteurs comments:
SEAC thanks for the information.

	1906
	Date: 2018/06/01 15:45

Content:
Scope or restriction option analysis

Type: BehalfOfAnOrganisation

Org. type: Industry or trade association

Org. name: Mineraloelwirtschaftsverband

Org. country: Germany

	Comment:
Adding to our comments originally given - pointing out non-avoidable PFCA contamination in firefighting foams- we want to inform about our judgement that a derogation as enshrined in the restriction of PFOA will suffice.


	
	
	Dossier submitter response:
See our response to comment 1885.


	
	
	RAC Rapporteurs comments:
Thank you for the response.


	
	
	SEAC Rapporteurs comments:
Thank you for the response.

	1907
	Date: 2018/06/04 10:20

Content:
Scope or restriction option analysis;#Other socio economic analysis (SEA) issues

Type: BehalfOfAnOrganisation

Org. type: Industry or trade association

Org. name: European Automobile Manufacturers Association (ACEA)

Org. country: Belgium

Attachment:




	Comment:
Please note the letter attached.


	
	
	Dossier submitter response:
The Dossier Submitter thanks for the information provided.
The Dossier submitter proposed a structural formula to include all possible substances which can degrade to C9-C14 PFCAs. This is in line with the restriction on PFOS and PFOA and the stewardship program of the US-EPA on long chain PFASs. In our view there is no reason to alter the scope of the proposed restriction. 

The Dossier Submitter is aware that it may be challenging to receive data on used substances in large supply chains, but the producers have a responsibility to know what kind of substances their products contain. We would like ACEA to work together with ECHA in order to come up with a plan and a timeframe to get the data needed in order to clarify what substances are in the supply chain (with relevance for this restriction, but also in general). If total knowledge cannot be gained soon, then the uncertainty about what substances are in the supply chain need to be minimised at least. In the end no supply chain can be a black box where the producers do not have knowledge about the substances used within the supply chain and contained in the end product. 


	
	
	RAC Rapporteurs comments:
Noted.


	
	
	SEAC Rapporteurs comments:
Your concern that legal compliance is challenging, especially in industries with global and complex supply chains, and that a global regulation would ease the work for importers. SEAC notes that this might be challenging but that no cost estimate is provided.

	1908
	Date: 2018/06/05 18:07

Content:
Information on alternatives;#Other socio economic analysis (SEA) issues;#Transitional period;#Request for exemption

Type: BehalfOfAnOrganisation

Org. type: Company

Org. name: 
<redacted>

Org. country: United Kingdom

Company name confidential: Yes 

Attachment:
<redacted>

Privacy comment: The reason for not disclosing this information is to protect the company's and our supplier's intellectual property with respect to the use, materials and processing.
	Comment:
The restriction if implemented as per the current proposal has the potential to unintentionally interrupt the supply of inhaled medicines for the treatment of lung diseases such as chronic obstructive pulmonary disease and asthma.

	
	
	Answer to specific info request 2:
See attached comments document for description of use, environmental impact and socio-economic reasons for continued use until the availability and performance of alternatives is proven.


	
	
	Answer to specific info request 3:
See attached comments document for technical and socio-economic reasons why this by-product fraction cannot currently be avoided.

	
	
	Dossier submitter response:
The comment (as well as comments 1920 and 1932) addressed a proposed derogation for a medicinal product use covered by directive 2001/83/EC or a time-limited exemption of at least seven years (for development, testing, registration and implementation of an alternative).

According to the PFOA restriction, a request for an exemption of using this medicinal product is currently under discussion. Derogations that are included in entry 68 to Annex XVII of REACH (PFOA), will also apply to C9-C14 PFCAs. Hence, the use of this medicinal product will not be restricted by this restriction proposal if the derogation is agreed for the PFOA restriction.


	
	
	RAC Rapporteurs comments:
RAC agrees to accept the proposed derogation because of the low volumes in the order of few grams involved and the important medical use for which these articles are used. RAC takes into account that, as stated by the Company, after application, there is no detectable C9 - C14 PFCA content in the finished product. Therefore, there is no risk to patients from PFCA substances in the marketed pMDI products.


	
	
	SEAC Rapporteurs comments:
SEAC notes the small quantity involved and RAC’s support for the derogation, and agrees that taking into consideration the high benefits in terms of human health, the time limited derogation of seven years is justified.
SEAC notes that a similar request for an exemption is currently under discussion under the PFOA restriction (entry 68 to Annex XVII of REACH).  However, the request under the PFOA restriction concerns the use of PFOB containing impurities of PFOI, which are present as impurities in the medicinal product. This request is related to the production of the lining of inhalers and is not detected in the final product.


	1909
	Date: 2018/06/07 20:17

Content:
Scope or restriction option analysis;#Transitional period;#Request for exemption

Type: BehalfOfAnOrganisation

Org. type: Company

Org. name: <redacted>

Org. country: Belgium

Company name confidential: Yes

Attachment:
<redacted>


Privacy comment: 
the information  in the file contains confidential information with structure and test reports

	Dossier submitter response:
See our response to comment 1899.

	
	
	RAC Rapporteurs comments:
See our response to comment 1899.


	
	
	SEAC Rapporteurs comments:
Agree with the Dossier Submitter.

	1914
	Date: 2018/06/14 16:07

Content:

Type: BehalfOfAnOrganisation

Org. type: Company

Org. name: 3M Belgium

Org. country: Belgium



	Comment:
3M Company response to questions on its derogation request for the proposed C9-C14 PFCAs restriction
3M appreciates the opportunity to respond to the dossier submitters (Germany and Sweden) and the Committees for Risk Assessment and Socio-economic Analysis request for further clarifications regarding 3M’s request for a 36 month introduction period as well as a C9-C14 PFCA concentration limit of 400 ppb (reference number 1897).
3M also offers to further discuss these responses in a meeting.
Questions:
Higher concentration limit
1.	Are you producing these polymers inside the EU or are you importing them? 3M produces fluoropolymers in Europe. 3M manufactures fluoropolymers in Europe both itself and via its wholly owned subsidiary: “Dyneon GmbH”.
What kind of applications and products are you referring to in product group A, B & C? A,B,& C refer to sub segments of PTFE fine powder, fluoroelastomer and aqueous dispersion product groups. Detailed descriptions of these product groups are confidential. To what uses/industrial sectors are being supplied with product groups A, B and C? A, B and C represent groups of fluoropolymers that are sold broadly. A good overview is provided by the socio-economic study referenced below: http://www.plasticseurope.org/en/resources/publications/socio-economic-analysis-european-fluoropolymer-industry-executive-summary
2.	What is your market share on in these sectors? Market share is hard to define. 3M is one of the top three manufacturers in Europe depending on a specific product category. There are commercial market reports available for fluoropolymers. 3M’s own market analysis might not be complete and it is confidential.   Are the products used for purposes that will result in C9-C14 PFCAs in articles or other mixtures above the 25 ppb limit. The processing of fluoropolymers into articles is known to reduce traces of perfluorocarboxylic acids. The levels of residuals in specific articles might be above or below the proposed limit. 3M has limited information on C9-C14 PFCA concentrations in end use articles.
3.	Please provide volumes of C9-C14 PFCAs placed on the EU-market and exported from the EU in product groups A, B & C. It is difficult due to market information uncertainties to answer precisely. However, conservatively assuming 1000t/a of these products on the market, 3M estimates less than 2kg of C9-C14 PFCAs placed on the market or exported. Most of the 3M products in A, B & C stay in the EU.  Can you quantify the emissions of C9-C14 PFCAs during manufacturing and use of product groups A, B & C? Based on the previous answer, this is estimated to be less than 2 kg per year of emission.
4.	What technology are you using today? 3M does not intentionally use C9-C14 PFCA. It uses different containment technologies for fluorosurfactants today.  The 3M containment strategy is described by K. Hintzer and W. Schwertfeger in Chapter 21 of “Handbook of Fluoropolymer Science and Technology”, pg 495ff.;  Eds. D.W. Smith, S.T. Iacono and s. Iyer, Wiley, Hoboken NJ 2014.  What is the new technology you plan to implement to reduce the sum of C9-C14 PFCAs to 400 ppb?  3M plans to develop and implement new technologies from post polymerization processing to the introduction of alternate chemistries to reduce C9-C14 PFCA trace levels. Details are 3M confidential due to ongoing intellectual property activities. Where in the manufacturing process are C9-C14 PFCAs arising and what is the origin of the C9-C14 PFCAs? Trace amounts are generated during polymerization. A chemical side reaction was described by D.P. Carlson (US 3,642,742) for non- aqueous systems and referenced by K. Hintzer and G. Loehr in “Modern Fluoropolymers”, pg. 225 Ed. J Scheirs, John Wiley, Chichester 1997, but only recent advances in analytical technology allowed them to be detected in aqueous based products. Are they degradation products, the result of incomplete polymerisation or another pathway? They are neither degradation products of the polymer nor the result of incomplete polymerization. Please see also the previous answer. Why can these polymers not be purified to remove the C9-C14 PFCAS using best available technology? For the product groups in question there is currently no technology available. The physicochemical properties of C9-C14 PFCA are different enough from C8 (PFOA) to require different solutions. 3M is developing new technologies to reduce levels of these chemicals to meet a 400 ppb level. It should be noted that the current low levels of C8-C14 PFCA’s have been achieved through a series of technology improvements over the last 20 years.
5.	Are your products meeting the 260 ppb limit for the sum of the C9-C14 PFCA related substances? 3M does not use chemistries containing C9-C14 PFCA-related-substances (long chain fluorotelomers), so already meets the proposed limit.
6.	Please explain if there are technical and/or economic reasons as to why you cannot reach concentrations below 400 ppb for the sum of C9-C14 PFCAs and achieve the proposed threshold of 25 ppb for the sum of C9-C14 PFCAs? 3M is answering the question based on its understanding of the question’s intent. If this is misunderstood 3M would appreciate an opportunity for follow-up communication. The threshold of 25 ppb for the sum of C9-C14 PFCA cannot be achieved for all products, but the current levels can be reduced significantly with the intended new technology introduction as outlined in table 1 (of 3M’s initial comments with reference number 1897) for product group A and B to meet the level of 400 ppb. 3M’s intended technology changes are at this point based on research experiments and further dependent on investments and regulatory clearance of new substances (REACH registration). 3M wishes to point out that these technical changes and investments may not be needed for non-EU producers. Downstream processing of fluoropolymers would reduce C9-C14 PFCA levels, so that imported articles may already be compliant. This is expected to provide a competitive advantage to manufacturers outside of Europe. As noted in the response to question #2.  Does the 400 ppb take measurement uncertainty and inter-laboratory variation into consideration?   Yes, based on 3M’s estimate of the method it developed for low-level analysis of C9-C14.   3M pioneered the analytical method for PFOA analysis in a fluorinated matrix and shared the method with the EU administration. This method is also the basis for our C9-C14 PFCA analysis. Analytical method variability has to be a consideration in setting restriction limits, otherwise the situation with the PFOS REACH restriction and method reliability would be repeated. (Reference; Leeuwen. S.P.J. van, Karrman, A., Bavel, B. van, Boer, J. de & Lindstrom, G. (2006). EnvironmentalScience & Technology, 40, 7854.)
7.	What kind of substitution efforts have you made so far? What additional substitution efforts are you planning? As discussed in response #4 above, the presence of C9-C14 is the consequence of a chemical side reaction.  It is not present in the raw materials. 
8.	Do you have any comparative information from other manufacturers of the same polymer type whether they have similar concentrations of C9-C14 PFCAs in their polymers? 3M has limited understanding about the situation and efforts of other companies in the industry, but suspects other companies may have the same or similar issues. (Please see also the response to question #6) The regulation as proposed will disadvantage EU domestic manufacturing and processing. 
Longer transitional period
9.	Would your customers really require to re-qualify their product if the only change is in the impurity level in the material provided by you? 3M will have to change processes and composition which will trigger customer requalifications. Fluoropolymer consumers in the transportation, chemical processing, cookware, electronics and pharmaceutical device market segments have to qualify supplier changes for regulatory, quality system requirements or their quality management. 
10.	Would a transitional period that makes the restriction effective at same time as the PFOA restriction be sufficient for your customers? I.e. the restriction would start to apply in July 2020. No, it would not be sufficient. Fluoropolymer manufacturers are early in the value chain. The different end user industries will need to qualify the changes after 3M’s changes are implemented. The technical changes for PFOA and C9-C14 are different for the product categories A, B and C and independent of each other, so there are no synergies. This would be achieved by the current proposal of 18 months transitional period by the dossier submitter. The transition time has to accommodate the customer qualification. Therefore, 3M asks for the at least 36 month transition time. Certain industries, e.g. pharmaceutical industry will require derogations or even longer transition times than 36 months.


	
	
	Dossier submitter response:
The Dossier Submitter thanks 3M for the information. As discussed in the Background Document levels of C9-C14 PFCAs are still increasing in some European biota, although the substances are not used within the EU. The substances occur as unavoidable by-products during the manufacturing of C8 based PFAS and short chain PFAS, e.g. based on C6. C9-C14 PFCAs are PBT and vPvB substances which do not degrade in the environment. Thus, the reduction of emissions into the environment to a minimum is necessary to reduce the risks to humans and the environment.

Information provided by industry during our stakeholder consultation before submitting the restriction proposal stated that the threshold of 25 ppb for C9-C14 PFCAs and 260 ppb for C9-C14 PFCA related substances is feasible within the EU. 
3M requests a longer transition period and higher thresholds. 3M states that the concentration of the substances could be reduced from ppm-level to approximately 400 ppb for the sum of the substances. 
From our point of view it would be necessary to have detailed knowledge on the products and uses affected. We need to understand how the process can be changed to avoid the presence of C9-C14 PFCAs. This is mandatory to evaluate if other manufacturers could be affected as well. 
3M did not provide such detailed information on the precise polymers and uses affected. In our opinion a broad derogation should be avoided. Thus, the Dossier Submitter does not agree to grant a longer transition period and higher thresholds based on the provided data.

Having detailed information about the different product groups A, B & C is also important for the socio economic assessment. It is not certain that we make the same assessment for all applications. Knowledge about what the different applications A, B & C are, as well as more detailed emissions data that specifies emissions of C9-C14 PFCAs for each of the different product groups would be necessary. We also need more information about product group A, B & C in order to clarify if other producers within the EU are able to meet the specified thresholds for these three product groups. 


	
	
	RAC Rapporteurs comments:
RAC shares the Dossier Submitters point of view that it would be necessary to have more detailed knowledge on the products and uses affected. It is not clear if the process could be changed to further avoid the presence of C9-C14 PFCAs. This information would be needed to evaluate if other manufacturers would be affected as well. 
Such detailed information on the precise polymers and uses affected was not provided. 
The requested derogation could allow all manufacturers and users of fluoropolymers to use materials with higher concentrations of C9-C14 PFCAs than proposed. This could be a broad derogation and would possibly allow much higher releases into the environment. Moreover, to support derogation better information would be needed on the emissions of C9-C14 PFCAS throughout the manufacturing process supported by data on volumes of emitted C9-C14 PFCAs into air and water.


	
	
	SEAC Rapporteurs comments:
SEAC thanks for your information which has been addressed in the SEAC opinion. 

The comment does only give very general information on the costs for the company and the society in general, in case you would have to stop your production of these fluoropolymers, if the limit value would be set to 25 ppb as proposed by the Dossier Submitter.

SEAC notes that the submitted comment did not submit detailed information regarding application of and emissions from each product group and that SEAC therefore does not have sufficient information to conclude on whether a general higher limit value as requested is justified. SEAC notes that in case a higher limit value were justified, the limit value could be 40% lower (240 ppb), as the company included inter-laboratory variation of approximately +/- 40 % in their derivation of the threshold. However, during enforcement activities testing variabilities are already taken into consideration.  
In SEAC's draft opinion it is noted that in case the fluoro polymer producer requesting a higher threshold in the public consultation would have to leave the European market this might impact the fluoropolymers’ market in Europe. 
SEAC notes your view that downstream processing of fluoropolymers would reduce C9-C14 PFCA levels, so that imported final articles may already be compliant. However SEAC cannot estimate the potential size of a possible competitive advantage to manufacturers outside of Europe. 
Due to the general lack of information SEAC does not have sufficient information to support the request for a longer transitional period for the fluoropolymers. 


	1917
	Date: 2018/06/18 00:58

Content:

Type: BehalfOfAnOrganisation

Org. type: Company

Org. name: 
<redacted>

Org. country: Belgium

Company name confidential: Yes 

Attachment:
<redacted>

	Dossier submitter response:
See our response to comment 1899.

	
	
	RAC Rapporteurs comments:
See the response to comment 1899.

	
	
	SEAC Rapporteurs comments:
SEAC agrees with the Dossier Submitter.

	1920
	Date: 2018/06/19 14:11

Content:
Scope or restriction option analysis;#Environmental emissions;#Information on alternatives;#Other socio economic analysis (SEA) issues;#Transitional period;#Request for exemption

Type: BehalfOfAnOrganisation

Org. type: Company

Org. name: <redacted>

Org. country: United Kingdom


Company name confidential: Yes 

Attachment:
<redacted>

Privacy comment: The product supply chain related to this submission involves two external companies along with ourselves who have intellectual property related to the material, its processing and end-use.

	Comment:
Response to request for additional information related to initial comment submission reference ba75d1d1-5a36-4e26-b975-664cdaa8082b dated 5th June 2018


	
	
	Dossier submitter response:
See our response to comment 1908.


	
	
	RAC Rapporteurs comments:
See the response to comment 1908.


	
	
	SEAC Rapporteurs comments:
As for comment 1908 and 1932, given the small quantity involved, RAC’s support and the high benefits for the society in terms of human health, SEAC supports the time limited derogation of seven years.


	1922
	Date: 2018/06/19 15:31

Content:
Hazard or exposure

Type: BehalfOfAnOrganisation

Org. type: Academic institution

Org. name: Institute of Environmental Medicine/Karolinska Institutet

Org. country: Sweden

Attachment:


	Comment:
IMM supports the measures proposed by Germany and Sweden to restrict the manufacturing, use, placing on the market, and import of C9-C14 PFCAs, their salts and related substances (precursors).
IMM supports the group-wise restriction approach and find the arguments for the proposed actions to be well motivated from scientific, regulatory and practical points of view. 
IMM supports the proposed implementation period of 18 months, noting that the compounds under consideration have very limited current uses in the EU, and the aim of the proposal to avoid that the compounds under consideration enter into increasing uses.
IMM notes that the restriction proposal mentions potentially beneficial technical properties of some PFCAs to society. Based on the expertise of IMM, we consider that it is feasible, through dedicated and lasting research/knowledge building, to achieve advanced decision bases allowing for further refined hazard identification/health risk assessment for individual PFCAs and combinations of those. Research and knowledge building on PFCAs should rely on broad international collaboration among regulators, industry and academics in order to sufficiently well capture and take full responsibility of involved scientific and societal complexities in line with the United Nation’s 2030 Agenda for Sustainable Development. The comments are also in line with the Swedish Environment Objective “A Non-Toxic Environment” and with the national memorandum of understanding signed by 17 Swedish authorities and universities, including Karolinska Institutet, regarding increased collaboration to limit the impact of PFAS on health and the environment.


	
	
	Dossier submitter response:
Thank you for your support.


	
	
	RAC Rapporteurs comments:
Noted.


	
	
	SEAC Rapporteurs comments:
SEAC thanks for the comment.


	1923
	Date: 2018/06/19 22:31

Type: BehalfOfAnOrganisation

Org. type: Industry or trade association

Org. name: FluoroCouncil

Org. country: United States

Attachment:




	Comment:


	
	
	Answer to specific info request 1:
The FluoroCouncil would like to highlight that none of these substances has been used by its members, with the exception of the C9 ammonium salt, which was formerly used as a polymerisation aid in the production of certain fluoropolymers. This use has been discontinued by FluoroCouncil members as part of their successful completion of the US EPA Stewardship Programme on PFOA and longer-chain homologues.

	
	
	Answer to specific info request 3:
The FluoroCouncil supports an exemption for the unintended production of a limited fraction of long-chain substances, as part of C6 fluorotelomers production, and similarly to what is provided for in the REACH Restriction for PFOA and PFOA-related substances. We note nonetheless that the current paragraph 3a) of the C9-C14 restriction proposal refers to C8 manufacturing. The exemption in paragraph 3a) needs to be amended in order to relate to the manufacture of fluorochemicals with a carbon chain equal to or shorter than 6 atoms (and not 8 atoms). The FluoroCouncil supports furthermore the exemption for transported intermediates set out in paragraph 3b).


	
	
	Dossier submitter response:
You mentioned that for the enforceability of the threshold no robust and validated analytical method is available. It is correct that there are currently no standardised analytical methods available to measure the content of C9-C14 PFCAs, their salts and related substances in articles and mixtures. Nevertheless, those methods are being developed already for the restriction of PFOA and related substances. The same methods can be applied for testing C9-C14 PFCAs and related substances. 

Response to specific info request 3: 
We have changed the paragraph to “… fluorochemicals with a carbon chain equal to or shorter than 6 atoms”.


	
	
	RAC Rapporteurs comments:
RAC agrees with the comment provided by the Dossier Submitter.


	
	
	SEAC Rapporteurs comments:
SEAC agrees with the comments provided by the Dossier Submitter.

	1925
	Date: 2018/06/20 14:46

Type: MemberState

Country:
Denmark

Attachment:
<redacted>


	Answer to specific info request 1:
C9-C14 PFCAs and C9-C14 PFCA related substances has been identified in cosmetic products (please see attached draft report). C9-C14 PFCA related substances seems to be used intentionally.

	
	
	Dossier submitter response:
Thank you for this information on cosmetic ingredients falling within the scope of this restriction proposal as well as on levels of C9-C14 PFCA in selected cosmetic products and the proportion of cosmetic products containing PFASs. This information is valuable since it demonstrates one of few intended uses of these substances. 


	
	
	RAC Rapporteurs comments:
Noted.


	
	
	SEAC Rapporteurs comments:
SEAC notes the valuable information provided on cosmetics and thanks for the support.


	1926
	Date: 2018/06/20 14:50

Content:
Scope or restriction option analysis;#Hazard or exposure;#Information on costs;#Other socio economic analysis (SEA) issues

Type: BehalfOfAnOrganisation

Org. type: International NGO

Org. name: IPEN and European Environmental Bureau (EEB)

Org. country: Belgium


Attachment:




	Comment:
EEB and IPEN welcomes the opportunity to comment on this Restriction Report and thank
the German and Swedish authorities for preparing this proposal. We strongly support its
recommendation to restrict the manufacturing, use, placing on the market and import of
C9-C14 PFCAs, their salts and related substances. We would also like to commend the
Dossier Submitters for recommending that the restriction includes recycled material and
articles made from recycled materials.
We are, however, extremely concerned that the restriction is not proposed to include “the
manufacture of a substance where this occurs as an unintended by-product of the
manufacture of fluorochemicals with a carbon chain equal to or shorter than 8 atoms”, as
well as the proposed thresholds of PFCAs for mixtures and articles placed on the market.
In relation to these concerns and some additional issues, we would like to submit the
following information, comments and suggestions.
Compelling evidence of need for strong restriction decision
The dossier provides clear evidence of the long-term, costly and detrimental consequences
of continued released of C9-C14 PFCAs. It acknowledges that they are released into the
environment during every life cycle step and via various exposure pathways, do not
undergo any further abiotic or biotic degradation under environmentally relevant
conditions and that they are very likely to cause severe and irreversible adverse effects on
the environment and human health if their releases are not minimized. It further described
that they are already ubiquitously present in the environment and that remediation of soil
and water is difficult and very costly.
While no user of the C9-C14 PFCAs has been identified in the EU, the dossier also states
that the availability of fluorine free alternatives for many sectors is growing. It is therefore
clear that all evidence and incentives for a strong restriction proposal are there, and that
all other considerations must be made with this in mind.
PFCAs as by-products
It is described in the dossier that C9-C14 PFCAs occur as a byproduct in production of
PFOA as well as the so-called “C6-based chemistries”, and that these unintended by-
products are proposed to not be covered by the restriction.
While PFOA production will decrease once the EU restriction comes into force in 2020 and
the substance is listed in the Stockholm Convention, it will not fully cease due to the
derogations included in the restriction decision. In addition, the restriction dossier further
describes that industry is shifting towards C6 substances, namely perfluorohexanoic acid
1(PFHxA) based substances. It is therefore clear that C9-C14 PFCAs will continue to be
produced if this exemption is allowed in the restriction decision.
This conclusion is even clearly stated in the dossier itself on page 18:
“Thus, releases will continue because the substances are unintentional by products during the
manufacturing of short-chain alternatives, such as the C6-based chemistries and some
remaining uses of C8-based chemistries (derogated uses, such as firefighting foams).”
In addition, mounting evidence shows that the C6 fluorinated substances are regrettable
substitutions that are persistent, bioaccumulate and are toxic. Serious concerns about C6
and C4 fluorinated substances include:
•
•
Many are found in the Arctic, including in wildlife and humans.
Many are found in remote areas of the Earth including remote mountain areas, in
the ocean, and in deep sea locations.
There is some data indicating that short-chain perfluorinated compounds are more
efficiently taken up in food crops.
Many are found in wildlife and in humans.
There are many pathways of exposure to these substances including consumer
products, household dust, drinking water, and others.
Those with publicly data indicate transfer from mother to the developing fetus
during pregnancy and excretion during breast feeding.
Those with publicly available data show a variety of serious adverse effects,
including in vitro data indicating endocrine disruption, DNA damage, altered
differentiation, effects on behavior and cognition, and impaired development,
among others. In humans, effects include altering blood lipids, reduced fertility,
immunosuppression, thyroid hormone function, and attention deficit disorder
among others.
Claims of confidential business information have obstructed efforts by regulators
and scientists to adequately assess the characteristics of the proposed fluorinated
alternatives.
Please see Annex 1 for references to peer reviewed scientific studies on these regrettable
substitutes.
It is therefore surprising that the restriction proposal instead of discouraging the increased
use of C6 fluorinated substances, specifically states that it is not intended to prevent the
manufacturing of C6 and other short-chained fluorinated substances. This creates a large
gap in the regulation that will cause further harm and costly clean-up measures.
EEB and IPEN therefore propose to remove this suggested exemption.
Thresholds for PFCAs should be lowered
The restriction proposal suggests restricting the use, placing on the market and import of
C9-C14 PFCAs, their salts and related substances as substances on their own or in a
mixture or in an article or parts therein in a concentration equal to or above 25 ppb for the
sum of C9-C14 PFCAs and their salts or 260 ppb for the sum of C9-C14 PFCA related
substances. These thresholds are based on the content of PFCAs in mixtures sold to
2industry that contain C9-C14 PFCAs and related substances in trace levels up to 25 ppb
and 260 ppb, respectively.
Since the primary goal of the proposal is to reduce and eliminate releases of C9-C14 PFCAs
and related substances to the environment, these limits should be as low as possible. More
importantly, there is no justification for these proposed limits based on environmental and
health implications. The limits should be based on emerging scientific evidence, not
convenience for industry. For these substances, 25 ppb (25,000 ppt) and 260 ppb (260,000
ppt) are not “trace” amounts and these levels would ensure subsequent soil and water
pollution and possibly contamination in people.
Recent advisories and limits for PFAS in drinking water provide useful guidelines on limits.
US EPA has a health advisory level of 70 ppt for PFOS and PFOA. 1 The US State of
Minnesota has a health advisory limit in drinking water of 35 ppt for PFOA and 27 ppt for
PFOS. 2 The US State of Vermont has a drinking water health advisory combined limit for
PFOS and PFOA of 20 ppt. 3 In drinking water, the US State of New Jersey has established an
enforceable maximum contaminant level for PFOA of 14 ppt and for PFNA, 13 ppt. 4 An
analysis including impacts on immune suppression in children has yielded a proposed
drinking water limit of 1 ppt. 5
EEB and IPEN therefore propose to lower PFCA thresholds significantly, to less than 70
parts-per-trillion to fully achieve the intent of this restriction.
Semiconductor derogation should be rejected
Only one, non-EU company has come forward to request a derogation at a very late stage
for import of (their) semiconductors. Since sufficient evidence was not provided and no
companies in the EU is still using C9-C14 PFCAs intentionally for this or any other purpose,
this derogation should not be approved. Furthermore, it is clear that the semiconductor
industry is moving away from fluorinated substances. In 2017, the World Semiconductor
Council, which includes all major manufacturers in Europe, announced a global phase-out
of PFOS and recommended that, “Governments/Authorities inform their appropriate
environmental regulatory ministries and the UN Stockholm Convention of this successful
action by the global semiconductor industry.” 6
https://www.epa.gov/ground-water-and-drinking-water/drinking-water-health-
advisories-pfoa-and-pfos
1
2
http://www.health.state.mn.us/divs/eh/hazardous/topics/pfcs/current.html#Example1
3
https://anrweb.vt.gov/PubDocs/DEC/PFOA/PFOA%20-
%20PFOS%20Health%20Advisories/Vermont/PFOA_PFOS_HealthAdvisory_June_22_2016
.pdf
4
http://www.nj.gov/health/ceohs/documents/pfas_drinking%20water.pdf
5
Grandjean P, Budtz-Jorgensen (2013) Immunotoxicity of perfluorinated alkylates:
calculation of benchmark doses based on serum concentration in children, Environmental
Health 12:35
6
https://www.semiconductors.org/clientuploads/directory/DocumentSIA/International%
20Trade%20and%20IP/21st%20WSC%20Joint%20Statement%20May%202017%20Kyo
to%20(Final).pdf
3Costs for remediation are extremely high
Finally, we would like to provide some further information in relation to the costs of
remediation, which are mentioned in relation to the economic impacts but not quantified.
These costs should be clearly stated to make sure that the burden on country budgets is
taken into account when considering any exemptions to this restriction. As expected,
pollution prevention is far more economical than clean-up. Calculations of the total costs
for cleaning up groundwater polluted by PFAS around firefighting areas in Norway show
that 3.5-5.5 million euros is required per training site. 7 Industrial sludge disposal on
agricultural fields in Germany polluted both surface water and a drinking water reservoir
resulting in PFAS contamination in humans. Approximately 2.5 million euros have been
spent on clean-up annually since 2006 and operating costs of the water purification plant
are approximately 100,000 euros/year. 8 In Sweden, addressing PFAS contamination of
drinking water costs Uppsala 1 million euros/year and developing a new water supply in
Ronne cost 3 million euros. 9 In the US, the Air Force is expected to spend more than USD$2
billion for PFAS clean-up around military bases. 10 A single US state spends USD$2 million
per month responding to PFAS contamination. 11
RAC and SEAC opinions should clearly describe the human and environmental impacts of
the suggested derogations, both in terms of harms and of economic cost, in order to allow
policy decision makers (REACH Committee and Commission) to fully understand the risks
of their decisions.


	
	
	Dossier submitter response:
Thanks for your support.

	
	
	RAC Rapporteurs comments:
Noted.

	
	
	SEAC Rapporteurs comments:
SEAC notes the valuable information provided and thanks for the support.


	1932
	Date: 2018/06/20 18:19

Content:
Environmental emissions;Information on alternatives;Information on benefits;Other socio economic analysis (SEA) issues;Transitional period;Request for exemption

Type: BehalfOfAnOrganisation

Org. type: Company

Org. name: <redacted>


Org. country: United Kingdom

Company name confidential: Yes 

Attachment:
<redacted>


Privacy comment: The use of the material and its processing is protected by the IP of the companies involved.

	Comment:
Further comments submitted in response to question/clarifications from the review process.


	
	
	Answer to specific info request 2:
Further comments following questions or clarifications requested for comment submissions;
REFERENCE NUMBER:  ba75d1d1-5a36-4e26-b975-664cdaa8082b
REFERENCE NUMBER: 50f90ee5-7f62-48c0-9cad-fa85c986d008
See attachment.


	
	
	Dossier submitter response:
See our response to comment 1908.


	
	
	RAC Rapporteurs comments:
See the RAC response to comment 1908.


	
	
	SEAC Rapporteurs comments:
As already commented for comments 1908 and 1920, given the small quantity involved, RAC’s support for the derogation and the high benefits for the society in terms of human health, SEAC supports the time limited derogation of seven years. 


	1933
	Date: 2018/06/20 19:40

Content:
Scope or restriction option analysis

Type: BehalfOfAnOrganisation

Org. type: Company

Org. name: ARCHROMA

Org. country: Switzerland

Attachment:



	Answer to specific info request 1:
cf. input from the FluoroCouncil

	
	
	Answer to specific info request 2:
cf. FluoroCouncil input


	
	
	Answer to specific info request 3:
As the only company conducting the entire production of C6 fluorotelomers in the EU, we welcome paragraph 3 a) of the proposed restriction, with the exception that it currently refers to the production of C8 fluorotelomers instead of C6 fluorotelomers. In line with the wording adopted under the Restriction for PFOA and PFOA-related substances, the wording needs to be amended as follows:
a)	the manufacture of a substance where this occurs as an unintended by-product of the manufacture of fluorochemicals with a carbon chain equal to or shorter than 6 atoms; 
The need for a derogation is due to the fact that the first step of the production of short-chain fluorotelomer alternatives, the so-called “telomerisation process”, leads to the production of an unavoidable fraction of C8 and longer chain substances belonging to the C9-C14 substances to be restricted. Importantly, C9-C14 substances are not “used” in the manufacturing of C6 substances. This long-chain fraction is an unintentional byproduct occurring during production. It is an isolated intermediate, it is not a commercial product. The amount of this residual fraction has been reduced in the course of past years and further steps are being taken to reduce it even further by 2020. This fraction is reprocessed under strictly controlled conditions.


	
	
	Answer to specific info request 4:
This requires further assessment.


	
	
	Dossier submitter response:
Thank you for your comment.


	
	
	RAC Rapporteurs comments:
Noted.

	
	
	SEAC Rapporteurs comments:
SEAC thanks for the information.
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MINERALOLWIRTSCHAFTSVERBAND e. V. 06. March 2015

Georgenstr. 25, 10117 Berlin

To:

http://echa.europa.eu/restrictions-under-consideration/-/substance-rev/1908/term

Proposed restriction of Perfluorooctanoic acid (PFOA), associated salts and
PFOA related substances initiated by the states of Germany and Norway.

,»PFOA and PFOA-related substances*

Dear Sir or Madam,

the German oil industry association ,Mineralélwirtschaftsverband (MWV)“ would like to take the
opportunity to comment on the restriction procedure of “PFOA and PFOA-related substances”
for manufacturing, use and placing on the market as submitted to ECHA by Germany and
Norway.

1. General information

The fire brigades in the oil industry use fire-fighting foams containing per-/polyfluorinated
tensides and fluorosurfactants for fire-fighting in refineries, tank farms and terminals. The
preferred types of foams for fire-fighting in the oil industry are concentrates that provides good
burnback resistance, rapid knockdown characteristics and demonstrate very good flow
properties. Additionally these concentrates come with outstanding characteristics for the
extinguishing of large hydrocarbon fires and comply with the current environmental protection
standards.

Due to the large volumes of flammable liquids that are stored and processed in the oil industry,
fire-fighting foams used in refineries, tank farms and terminals are tested for suitability
according to dedicated European standards prior to procurement. Furthermore, the technical
fitness of the foams is confirmed in fire tests which simulate conditions similar to those expected
in real refinery- or tank farm fires.

As a consequence of the increased environmental protection standards during the last years
(PFOS restriction), the fire brigades ask the producers of fire-fighting foams to certify the
suitability of the product and its compliance with environmental legislation before purchasing a
new foam.

2. Technical fitness of fire-fighting foams

The test procedures used for fire-fighting foams are, among others, the European norm EN
1568-3 for non-polar combustibles and EN 1568-4 for polar combustibles as well as so called
LASTFIRE-Tests which have been developed over the last decades by the experience of
various international oil companies. All the regular test methods (EN-norms) have in common
that the extinguishing properties of the foams are tested on a relatively small scale with only
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several square meters of burning area. For this reason, the fire brigades of the oil industry
additionally put much emphasis on the results and experiences from real fires and fire tests on
a larger scale.

In the 90s, sixteen oil companies conducted a corporate study on tank farm fires and the related
risks. Over the years this study developed to a generally accepted and applied reference
document globally. Within this study it was investigated what caused tank fires and which
problems occurred during extinguishing of the fires. These results and experiences have been
summarized in the so-called “LASTFIRE” study (Large Atmospheric Storage Tank Fires).

The LASTFIRE organization of the oil companies has developed special testing methodologies
for fire-fighting foams in relation to the experiences from real tank fires as mentioned above.
Among other properties, the correct expansion and the flowability of the foam are considered in
these tests.

According to the above mentioned test methods EN 1568-3 and EN 1569-4 certified and
licensed fire-fighting foams reach a so-called “extinguishing performance” which is based on its
extinguishing class and burnback resistance level. For heavy foams for non-polar combustibles
(EN 1568-3) three extinguishing performance classes (I, Il, 1ll) and four burnback resistance
levels (A, B, C, D) exist, with level IA being the best/highest performance level. Heavy foams for
polar combustibles (EN 1568-4) have two extinguishing performance classes (I, Il) and three
burnback resistance levels (A, B, C).

Hence, the tests according to LASTFIRE and the European EN 1568 complement one another
which results in the oil industry fire brigades putting an emphasis on meeting and complying
with both test methods.

Furthermore the technical fitness of a variety of foams has been tested in larger scale fire tests
in the past (e.g. in tank fire tests in Hungary and the USA) and in particular cases results from
global tank fires exist.

3. Fire extinguishing systems and extinguishing tactics

The procurement of fire-fighting foams in the oil industry is strongly dependent on the above
mentioned compliance with environmental standards, the classification by norms and
particularly the test results from medium- and large scale fire tests.

Given these parameters, during the last 30-40 years the so called AFFF (AFFF = aqueous film
forming foam) and further fluorinated fire-fighting foams established themselves as the most
suitable foams within the oil industry. Due to the included fluoro-tensides, AFFF fire-fighting
foams have the ability to produce a thin aqueous tenside film between the flammable liquid and
the foam which stops the outgassing and allows the foam to flow up to 30 m on the burning
surface. This aqueous tenside layer of AFFF-foams is the reason for the very good burnback
resistance and extinguishing properties and offers the fire brigades a maximum protection
during fire-fighting operations.
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The tactical approach of the fire brigades in the case of large fires has significantly changed
within the last 25 years. The development of AFFF and further fluorinated fire-fighting foams
had a significant influence on this. While in the 70s in Germany stationary fire extinguishing
systems were standard, today the focus is on mobile fire-fighting systems that achieve the best
results as a close interaction of extinguishing properties of the foam (e.g. AFFF) and the
specific operational tactics of the fire brigades. Without the application of these mobile fire-
fighting devices for large scale fires in combination with special fire-fighting foams, tank fires
and pool fires below process facilities as well as fires of oil tankers and barges are nearly
impossible to extinguish. Fire protection requirements and protection of people and environment
can hence not be guaranteed.

4. Fire scenarios in the oil industry

Large volumes of hydrocarbons with very different properties in case of a fire are stored,
processed, filled and transferred in the oil industry.

Contemporary AFFF-foams and further fluorinated fire-fighting foams are specifically designed
for the different applications in the oil industry. These foams are e. g. alcohol resistant in case of
foam destructing products like ethanol, MTBE, ETBE as well as gasoline with ethanol content.

The fire-fighting foams need to be frost resistant for the storage in containers (e.g. intermediate
bulk container) outdoors because in some refineries foam concentrate volumes between 100
and 400 m® need to be held available depending on the local fire scenario.

When calculating the dimensioning and the application of fire-fighting foams and related
equipment, it must be considered that crude oil is stored in tanks with a diameter of 50 to 100 m
containing up to 100.000 m*® crude oil. These tanks are typically situated in secondary
containments like concrete basins or bunded (diked) areas of up to 15.000 m2.

Fires in storage facilities of such a large scale cannot be extinguished without the application of
AFFF-foams or fluorinated fire-fighting-foams in combination with the aforementioned mobile
fire extinguishing devices. Not to extinguish the fire of a completely filled crude oil tank would
result in a fire lasting at least one week, connected to all negative additional impacts on the
nature and environment. Particularly for heavy fuel oil and crude oils the tank fire may result in a
boil over of the product depending on the filling level of the tank. This will create a large fire ball
over several diameters of the burning tank which has the ability to ignite further neighbouring
tanks.

The facilities in the oil industry in most cases need to comply with the 12th German Federal
Imission Control Ordinance, which is the so-called “statutory order on hazardous incidents” (EU
= SEVESO Il and SEVESO llI directive). According to this ordinance, the management of the
plant needs to make arrangements to prevent incidents (e.g. fires) depending on the type and
the extent of the possible risks and dangers. Furthermore the management needs to take
precautionary arrangements to minimize the effect of an incident which means that the
condition and operation of the facilities needs to be in accordance with contemporary safety
engineering standards. Hence, for fire brigades operating in the oil industry in Germany, from a
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safety-, environmental- and legislative point of view there is not the option to decide not to
extinguish a fire. Under consideration of the integrated environmental protection and the
legislative framework, a large scale fire needs to be extinguished immediately for danger
prevention reasons.

5. PFOS restriction and the related consequence

After provisioning the maximum permissible value for PFOS (10.000 ug/l) throughout Europe,
the fire brigades of the oil industry were forced in 2010/2011 to exchange PFOS containing
foam concentrates against PFOS free products. The PFOS containing foams had to be
disposed of and the storage facilities for the concentrates needed to be cleaned extensively
prior to repositioning with the new foams. The rinsing water accumulated during this operation
has been disposed of according to environmental standards as well.

During the procurement process for the selection of new fire-fighting foams extensive analyses
of the offered products were commissioned. Some of the results are attached in appendix 1 to
this written communication.

On page 15 of appendix 1 an analysis of a typical AFFF-foam as used before 2011 is given.
This product has been exchanged and disposed of due to the high PFOS content.

Nowadays predominantly the products on page 1 to 9 of the appendix 1 are used in the oil
industry. The PFOS content of these foams is far below the before mentioned maximum
permissible value and they contain, in comparison to the disposed foams, only traces of PFOS
and PFOA.

6. Application of fluorine free fire-fighting foams

On pages 10 to 12 in appendix 1 several analyses of fluorine free fire-fighting foams are given.
In 2010/2011 a lot of fire brigades were faced with the question if fluorine free products can
deliver the same extinguishing performance level as obtained by fluorinated foams.

As described above, the performance level is determined via the tests according to EN 1568-3
and EN 1568-4. The identified performance level is subsequently used for the calculation of the
application-rates according to EN 13565-2. These application-rates determine the volume of
foam needed to extinguish and control the fire depending on the related fire scenario.

Based on EN 13565-2, foams with the performance level 2D and 3A to 3D are not suitable for
fire-fighting of large burning volumes of hydrocarbons. For that reason the European norm does
not mention a calculation factor for such low rated foams.

Some of the fluorine free fire-fighting foams are rated with the performance level of 3D
according to EN 1568-3 and are therefore not suitable for the application for large scale fires as
experienced in tank fires, fires in secondary containment such as concrete basins or bunded
(diked) areas, fires of process facilities and oil tanker fires. Further fluorine free foams did not
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pass a variety of related tests. None of the fluorine free products comes with the crucial
required property to produce a thin aqueous layer between the flammable liquid and the foam
during the scenarios detailed above, in comparison to AFFF-foams. AFFF fire-fighting foams
are, due to the aqueous film forming properties and the related high flowability, essential for
these special applications.

The experience collected over the last years demonstrates that commercially available fluorine
free foams cannot deliver the required performance when used during fire-fighting operations
against fires in the above mentioned oil industry facilities. Some of the companies therefore
exchanged the recently procured fluorine free products back to AFFF-foams or other fluoro-
tenside containing fire-fighting foams.

7. Shelf life of fire-fighting foams

The experience of the different companies of our business sector demonstrates that fire-fighting
foams can reach a shelf life of 20 years and more. In some cases foams purchased prior to
1990 are still used. The stable extinguishing performance is validated according to EN 13565-2
once a year by analytical methods.

For that reason it can be assumed that products that have been purchased in 2010/2011 due to
the PFOS restriction process (see appendix 1, pages 1-9) will keep their extinguishing
performance and applicability until the year of 2031 and even longer.

8. Requirements of the fire brigades

In the context of the PFOS restriction (27.06.2011) in the years of 2010 and 2011 several
technical discussions with participation of several authorities, fire-fighting foam producers, fire
brigades, research institutes as well as involvement of the German Federal Environmental
Agency took place. Among other things, a technical bulletin for the environmentally friendly use
of fluorinated fire-fighting foams was jointly developed by the “Umweltbundesamt” (UBA),
“Deutscher Feuerwehrverband e.V., (DFV) and the “Bundesverband Technischer Brandschutz
e.V” (bvfa). This bulletin is widely known and accepted within German fire brigades (see
appendix 2).

Furthermore the fire brigades of the oil industry and airports developed a product specification
brochure (appendix 3) for the institutes researching on fire-fighting foams that contains a
description of requirements for these foams for the application in the oil industry (refineries, tank
farms, terminals, harbour facilities) and at airports.

Unfortunately the research institutes and foam producers did not succeed in the development of
a suitable replacement product for fluorinated fire-fighting foams as per the special
requirements needed in the oil industry. Present-day substitution products found on the market
do not nearly reach the needed performance properties of AFFF foams or other fluorinated fire-
fighting foams and can hence not be used for large scale hydrocarbon fires such as tank fires,
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secondary containment fires (concrete basins or diked areas), process facility fires or tank ship
fires.

Without the utilization of AFFF-foams or other fluorinated fire-fighting foams currently available
the fire protection requirements in the oil industry cannot be guaranteed.

9. Application of fire-fighting foams

The fire brigades in Germany adhere to the guidelines of the before mentioned technical bulletin
for the environmentally friendly use of fluorinated fire-fighting foams (appendix 2).

During the operations planning of fire brigades, depending on the risk potential, the material
properties and the plant design of PFC-containing foams necessary for successful fire-fighting
are thoroughly evaluated. Fire-fighting training with fluorinated foams are avoided; environment
friendly foams are used instead. In case test operations with fluorinated foams are required,
precautions must be taken prior to the test to collect the fire water for subsequent disposal.

The fire brigades intensively engaged in the topic of PFC during the last years and searched for
ways to limit the application of fluorinated fire-fighting foams. The fire brigades of the oil industry
came to the common conclusion that the fluorinated fire-fighting foams such as AFFF and
fluorinated protein foams are essential during large scale fires with large volumes of
combustibles as experienced during tank fires, fires in secondary containment such as concrete
basins or bunded (diked) areas and fires in process facilities. Some plant fire brigades of larger
companies even equipped an individual vehicle with fluorine free foam to be able to use this fire
engine in case of smaller fires. However, this procedure is not applicable for smaller plant fire
brigades.

The oil industry facility fire brigades are concerned that limits on the use of fluorinated fire-
fighting foams could be to such a degree that sound fire protection can no longer be
guaranteed.

In the oil industry all the facilities for storage, filling, production, handling and usage of
flammable and water hazardous substances are situated in retention basins or on paved
surfaces so that resulting fire-fighting water can nearly completely be contained. For the
handling of the fire-fighting water a variety of possibilities exist depending on the plant.
Examples are buffer tanks or retention basins that can be used for a proper disposal of the fire-
fighting water.

The mainly stockpiled fluorinated fire-fighting foam reserves in refineries, tank farms and oil
terminals are stored preventatively and are not released to environment.

10. PFC analytics

At the moment there is no possibility to analyze the proposed PFOA restriction limit of 2 ppb (2
Ma/kg) in fire-fighting foams in a robust and reproducible manner. The matrix of the foam is far
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too complex for this. There is no validated standardized analytical method for PFOS/PFOA
analytics in fire-fighting foams that can verify the proposed limit of 2 pg/kg.

The reproducibility of the PFOS/PFOA analyses in between different laboratories often lies
above several 100%. For some of the listed foams in appendix 1 parallel analyses in different
labs were conducted with focus on the most common PFCs. The deviation of the results from
the different labs was significantly. Even the reproducibility within one lab sometimes reaches
some 100%.

11. PFOA restriction

Already the PFOS restriction in 2011 had the effect that plenty of the users of fire-fighting foams
had problems to comply with the legal limit (10.000 ug/kg). Despite the extensive rinsing of
containers and extinguishing systems PFOS contaminated the new PFOS free products.

A restriction of PFOA and related substances to a limit of 2 ppb is far from any practical
purpose. It is not measurable with present-day analytical methods and would pose unsolvable
challenges and potential legal consequences to the users of fire-fighting foams.

The current day fluorinated fire-fighting foams are stored in stationary facilities with containers,
extensive pipe networks, pumps and mixture systems, as well as in mobile vessels such as fire
trucks and foam concentrate containers. According to the experience from the PFOS restriction
process it will not be possible to rinse the stationary and mobile devices in such a manner that
contamination of the new foam is avoided.

This would inevitably pose a legal compliance problem to the fire brigades, as such a low limit
value can probably only be achieved by a reconstruction of the whole fire extinguishing system.
Hence, the limit value of 2 ppb is an unreasonable requirement.

12. Position of the oil industry

The oil industry is keenly interested to avoid the release of fluoro-chemicals to the environment
when fire-fighting foams are used during fires. The precautionary fire protection arrangements
in our plants contribute to this ambition. We went along with the implementation of the PFOS
limit value of 10.000 pg/kg and substituted the higher contaminating fire-fighting foams with
considerable financial investment. We communicated our requirements at an early stage in a
product specification bulletin and shared this document with the research institutes, fire-fighting
foam producers and the authorities. In cooperation with the Federal Environmental Agency of
Germany and the association of fire brigades we developed and imposed organizational rules in
a bulletin on the use of fluorinated fire-fighting foams for the oil industry.

We became active early on the basis of the efforts mentioned already and hence demonstrated
our support of environmental protection.
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However we also have to fulfil the extensive obligation of hazard mitigation. For the protection
and safety of the neighbors of our process facilities, the people working in our facilities as well
as conversion plants, storage- and loading facilities, we need to ensure effective fire protection
and mitigation that conclusively includes environmental protection under the consideration of an
integrated approach.

Currently the overall goals can only be assured by effective fire extinguishing systems and
extinguishing tactics in a focused combination with AFFF fire-fighting foams or other fluorinated
foams.

For the reasons mentioned above the oil industry requests:

a. Rejection of the 2 ppb limit value for “PFOA and related substances”

The limitation of “PFOA and related substances” to 2 ppb (2 pg/kg) is unreasonable and
it is 5000 times lower than the restriction limit for PFOS of 10.000 ppb (10.000 pg/kg).
Compliance with the limitation of 2 ppb is not achievable.

b. Transition period until 27.06.2031

In case a restriction of “PFOA and related substances” is determined to be necessary,
we request a restriction that guarantees an onward utilization of the currently stored
foam concentrates until 27.06.2031. This represents a 20 year onward utilization of the
newly procured foam products in 2011 according to the PFOS restriction (27.06.2011)
and the related limitation value that became relevant for us.

c. Reliable framework

The oil industry rejects to again substitute the fire-fighting foams according to the
restriction of PFOA and related substances as only a few years ago all the products
were replaced due to the PFOS restriction and the according limitation value. There are
several hundred PFCs on the market and it is not bearable to substitute these products
every few years due to new restriction processes for further PFCs. We need a reliable
framework for the procurement and utilization of fire-fighting foams to assure the safety
in and around our industrial process facilities.

We are willing to elaborate on the specific details of these comments in a personal dialogue.
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Foam analysis

appendix 1

Foam producer: Company A
Foam: Foam A1
Foam type: AFFF alcohol resistant, frost resistant

Performance level EN 1568-3:

1A

Comment:

Is now used in the oil industry

Date of analysis:

Lab A, B: September 2010; Lab C: 2008

P t Lab A Lab B Lab C
arameter Hglkg Hglkg Hglkg
Perfluorbutansaure PFBA C,HO,F, 500 530 <20
Perfluorpentansaure PFPeA C,HO,F, <10 610 <20
Perfluorhexansaure PFHxA CHO,F,, 710 910 <20
Perfluorheptansaure PFHpA C,HO,F,, 42 240 29
Perfluoroktansaure PFOA CHO,F 5 340 480 190
Perfluornonansaure PFNA C,HO,F,, <10 110 26
Perfluordekansaure PFDA C,, HOF o 120 310 80
Perfluorundekansaure PFUNnA C,, HOF,, not analyzed 40 <20
Perfluordodekansaure PFDoA C,,HO,F,, not analyzed 240 <20
Perfluoroktansulfonséureamid | PFOSA CgH,F,,NO,S not analyzed <10 <20
Perfluorbutansulfonsaure PFBS C,HO,F S <10 <10 26
Perfluorhexansulfonsaure PFHxS CeHO,F ;S 36 <10 89
Perfluorheptansulfonséure PFHpS C,HO,F,;S not analyzed <10 not analyzed
Perfluoroktansulfonséure PFOS C,HO,F,.,S 72 <10 560
Perfluordekansulfonsaure PFDS C,HOF,,S not analyzed <10 not analyzed
4H-Perfluordecansulfonat (8:2FTS) | C,;;HO;F,,S 130 not analyzed not analyzed
4H-Perfluorhexansulfonat (4:2 FTS) | CsH,O,F,S <10 not analyzed not analyzed
4H-Perfluoroctansulfonat (6:2 FTS) | CgH,O,F ;S 280 not analyzed not analyzed
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Foam analysis

appendix 1

Foam producer: Company B
Foam: Foam B1
Foam type: AFFF alcohol resistant, frost resistant

Performance level EN 1568-3:

1A

Comment: Is now used in the oil industry
Date of analysis: September 2010

P t Lab A Lab B
Perfluorbutanséure PFBA C,HO,F, 420 860
Perfluorpentansaure PFPeA C,HO,F, 75 390
Perfluorhexansaure PFHxA CHO,F,, 1300 2500
Perfluorheptanséure PFHpA C,HO,F , 36 190
Perfluoroktansaure PFOA C,HO,F .. 210 550
Perfluornonansaure PFNA C,HO,F,, 20 110
Perfluordekanséure PFDA C,, HOF o 84 460
Perfluorundekansdure PFUNA C,, HOF,, not analyzed 37
Perfluordodekansaure PFDoA C,,HO,F,, not analyzed 290
Perfluoroktansulfonsaureamid | PFOSA CgH,F,,NO,S not analyzed <10
Perfluorbutansulfonsaure PFBS C,HO,F S <10 <10
Perfluorhexansulfonsaure PFHxS C,HO,F,,S 31 <10
Perfluorheptansulfonséure PFHpS C,HO,F,;S not analyzed <10
Perfluoroktansulfonséure PFOS C,HO,F,.,S 1900 <10
Perfluordekansulfonsdure PFDS C,,HO,F,,S not analyzed <10
4H-Perfluordecansulfonat (8:2FTS) | C,oHsO4F,;S 81000 not analyzed
4H-Perfluorhexansulfonat (4:2 FTS) | CsH,O,F,S 980 not analyzed
4H-Perfluoroctansulfonat (6:2 FTS) | CgH,O,F ;S 300000 not analyzed
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appendix 1

Foam producer: Company B
Foam: Foam B2
Foam type: AFFF alcohol resistant, frost resistant

Performance level EN 1568-3:

1A

Comment: Is now used in the oil industry
Date of analysis: September 2011
Parameter Lab A
ug’kg
Perfluorbutanséure PFBA C,HO,F, 44
Perfluorpentansaure PFPeA C;HO,F, <30
Perfluorhexansaure PFHxA C,HO,F,, 70
Perfluorheptansaure PFHpA C,HO,F, <30
Perfluoroktansiure PFOA C,HO,F .. <30
Perfluornonansaure PFNA C,HO,F,, <30
Perfluordekanséure PFDA C,o HOF o <30
Perfluorundekanséure PFUNnA C,, HO,F,, not analyzed
Perfluordodekans&ure PFDoA C,HOFy, not analyzed
Perfluoroktansulfonséureamid | PFOSA CgH,F,NO,S not analyzed
Perfluorbutansulfonsaure PFBS C,HO,F S <30
Perfluorhexansulfonséure PFHxS CeHO,F ;S <30
Perfluorheptansulfonsaure PFHpS C,HO,F S not analyzed
Perfluoroktansulfonsaure PFOS C,HO,F,,S <30
Perfluordekansulfonséure PFDS C,,HO,F,,S not analyzed
4H-Perfluordecansulfonat (8:2FTS) | C,,HO,4F,;S <30
4H-Perfluorhexansulfonat (4:2FTS) | CeH;O,FS <30
4H-Perfluoroctansulfonat (6:2 FTS) | CgHO,F ;S 210
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Foam analysis

appendix 1

Foam producer: Company B
Foam: Foam B3
Foam type: AFFF alcohol resistant, frost resistant

Performance level EN 1568-3:

1A

Comment:

Is now used in the oil industry

Date of analysis:

Lab A: May 2010; Lab B: August 2010

P t Lab A Lab B
arameter ug/kg Mg/kg
Perfluorbutansaure PFBA C,HO,F, 180 440
Perfluorpentansaure PFPeA C,HO,F, 21 790
Perfluorhexansaure PFHxA CHO,F,, 440 1100
Perfluorheptansaure PFHpA C,HO,F,, 18 310
Perfluoroktansaure PFOA C,HO,F .. 51 240
Perfluornonansaure PFNA C,HO,F,, <10 <100
Perfluordekansaure PFDA C,, HOF o <10 <100
Perfluorundekanséure PFUNnA C,, HOF,, not analyzed <100
Perfluordodekans&ure PFDoA C,,HO,F,, not analyzed <100
Perfluoroktansulfonsaureamid | PFOSA CgH,F,,NO,S not analyzed <100
Perfluorbutansulfonsaure PFBS C,HO,F,S <10 <100
Perfluorhexansulfonsaure PFHxS C¢HO,F ;S <10 <100
Perfluorheptansulfonsaure PFHpS C,HO,F,.S not analyzed <100
Perfluoroktansulfonsaure PFOS C,HO,F,,S <10 <100
Perfluordekansulfonsaure PFDS C,,HO,F,,S not analyzed <100
4H-Perfluordecansulfonat (8:2FTS) [ CyH;O,F,;S 220 not analyzed
4H-Perfluorhexansulfonat (4:2 FTS) [ C4Hs0,F S 31 not analyzed
4H-Perfluoroctansulfonat (6:2 FTS) [ CgHyO4F ;S 79000 not analyzed
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Foam analysis

appendix 1

Foam producer: Company B
Foam: Foam B4
Foam type: AFFF alcohol resistant, frost resistant

Performance level EN 1568-3:

1A

Comment: Is now used in the oil industry
Date of analysis: May 2011
P t Lab A
arameter ualkg
Perfluorbutans&ure PFBA C,HO,F, <30
Perfluorpentanséure PFPeA C4HO,F, <30
Perfluorhexansaure PFHxA CeHOF 51
Perfluorheptanséure PFHpA C,HO.F,, <30
Perfluoroktansdure PFOA CgHO,F ¢ <30
Perfluornonanséure PFNA CoHO,F, <30
Perfluordekanséure PFDA C,o HOF o <30
Perfluorundekanséure PFUNnA C,, HOF,, not analyzed
Perfluordodekanséure PFDoA C,,HO,F,, not analyzed
Perfluoroktansulfonséureamid | PFOSA CgH,F,NO,S not analyzed
Perfluorbutansulfonsdure PFBS C,HO,FS <30
Perfluorhexansulfonséure PFHxS CeHO,F ;S <30
Perfluorheptansulfonséure PFHpS C,HO,F ;S not analyzed
Perfluoroktansulfonsaure PFOS C,HO,F,.,S <30
Perfluordekansulfonsaure PFDS C,HO;F,,S not analyzed
4H-Perfluordecansulfonat (8:2FTS) | C,,HO,4F,;S <30
4H-Perfluorhexansulfonat (4:2 FTS) | CH,O,F,S <30
4H-Perfluoroctansulfonat (6:2 FTS) | CgHO,F ;S 230
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Foam analysis

appendix 1

Foam producer: Company B
Foam: Foam B5
Foam type: fluorinated protein foam

Performance level EN 1568-3:

Not known, infoin EN 13565-2: 2A — 2D

Comment: bought 1995, s still used in the oil industry
Date of analysis: 2008
P t Lab C
arameter ualkg
Perfluorbutansaure PFBA C,HO,F, <20
Perfluorpentanséure PFPeA CgHO,F, <20
Perfluorhexansaure PFHxA CeHOF 86
Perfluorheptansaure PFHpA C,HO.F,, 42
Perfluoroktansaure PFOA CgHOLF 5 76
Perfluornonanséure PFNA CoHO,F,, <20
Perfluordekansaure PFDA C,o HOF g <20
Perfluorundekansaure PFUnA C,, HO,F,, <20
Perfluordodekans&ure PFDoA C,,HO,F,, <20
Perfluoroktansulfonsdureamid | PFOSA C,H,F,,NO,S <20
Perfluorbutansulfonsaure PFBS C,HO,FS 23
Perfluorhexansulfonsaure PFHxS CgHO,F ;S <20
Perfluorheptansulfonsaure PFHpS C,HO,F ;S not analyzed
Perfluoroktansulfonsaure PFOS C,HO,F,.,S 190
Perfluordekansulfonsaure PFDS C,,HO,F,,S not analyzed
4H-Perfluordecansulfonat (8:2FTS) | C,,HO,4F,;S not analyzed
4H-Perfluorhexansulfonat (4:2 FTS) | CH;O,F,S not analyzed
4H-Perfluoroctansulfonat (6:2 FTS) [ CgHyO4F ;S not analyzed
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Foam analysis

appendix 1

Foam producer: Company B
Foam: Foam B6
Foam type: AFFF alcohol resistant, frost resistant

Performance level EN 1568-3:

1A

Comment: Is now used in the oil industry
Date of analysis: August 2013
P t Lab D Lab D LabD
arameter Hglkg Hglkg Hglkg
Perfluorbutansaure PFBA C,HO,F, 920 110 510
Perfluorpentansaure PFPeA C,HO,F, 470 94 250
Perfluorhexansaure PFHxA CeHO,F 3500 450 1600
Perfluorheptansaure PFHpA C,HO,F,, 300 <50 150
Perfluoroktansaure PFOA CHO,F 5 1200 <50 600
Perfluornonansaure PFNA C,HO,F,, 95 <50 <50
Perfluordekansaure PFDA C,, HOF o 670 <50 360
Perfluorundekansaure PFUnA C,, HO,F,, <50 <50 <50
Perfluordodekansaure PFDoA C,,HO,F,, 250 <50 98
Perfluoroktansulfonsdureamid | PFOSA CgH,F,,NO,S 110 <50 <50
Perfluorbutansulfonsaure PFBS C,HO,F,S <50 <50 <50
Perfluorhexansulfonsaure PFHxS C¢HO,F ;S <50 98 67
Perfluorheptansulfonséure PFHpS C,HO,F,.S not analyzed not analyzed not analyzed
Perfluoroktansulfonsaure PFOS C,HO,F,,S 2500 740 1900
Perfluordekansulfonsaure PFDS C,,HO,F,,S <50 <50 <50
4H-Perfluordecansulfonat (8:2FTS) | C,;,HO;F,;S not analyzed not analyzed not analyzed
4H-Perfluorhexansulfonat (4:2 FTS) | CH;O,F,S not analyzed not analyzed not analyzed
4H-Perfluoroctansulfonat (6:2 FTS) [ CgHyO4F ;S not analyzed not analyzed not analyzed
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Foam analysis

appendix 1

Foam producer: Company C
Foam: Foam C1
Foam type: AFFF alcohol resistant, frost resistant

Performance level EN 1568-3:

Not known, infoin EN 13565-2: 1A - 1D

Comment: Is now used in the oil industry
Date of analysis: September 2010

P t Lab A Lab B
Perfluorbutansaure PFBA C,HO,F, 55 13
Perfluorpentansaure PFPeA C,HO,F, <10 62
Perfluorhexansaure PFHxA CHO,F,, <10 <10
Perfluorheptanséure PFHpA C,HO,F , <10 33
Perfluoroktansiure PFOA C,HO,F .. 480 610
Perfluornonansaure PFNA C,HO,F,, <10 <10
Perfluordekanséure PFDA C,, HOF o <10 <10
Perfluorundekanséure PFUNnA C,, HO,F,, not analyzed <10
Perfluordodekansaure PFDoA C,,HO,F,, not analyzed 200
Perfluoroktansulfonsdureamid | PFOSA CgH,F,,NO,S not analyzed <10
Perfluorbutansulfonsaure PFBS C,HO,F,S <10 <10
Perfluorhexansulfonsaure PFHxS C,HO,F,,S 34 <10
Perfluorheptansulfonséure PFHpS C,HO,F,;S not analyzed <10
Perfluoroktansulfonsaure PFOS C,HO,F,.,S 110 <10
Perfluordekansulfonsdure PFDS C,,HO,F,,S not analyzed <10
4H-Perfluordecansulfonat (8:2FTS) | C,oHsO4F,;S 100 not analyzed
4H-Perfluorhexansulfonat (4:2 FTS) [ CeHs0,FS <10 not analyzed
4H-Perfluoroctansulfonat (6:2 FTS) | CgH;O4F ;S 320 not analyzed
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Foam analysis

appendix 1

Foam producer: Company C

Foam: Foam C2

Foam type: AFFF

Performance level EN 1568-3: Not known, info in EN 13565-2: 1A — 1D

Comment: Is now used in the oil industry
Date of analysis: October 2009

Lab B
Parameter ng/kg
Perfluorbutanséure PFBA C,HO,F, 490
Perfluorpentansaure PFPeA C4HO,F, 410
Perfluorhexanséure PFHxA CeHO,F 1800
Perfluorheptansaure PFHpA C,HO,F, <100
Perfluoroktanséure PFOA C,HO,F .. 430
Perfluornonansaure PFNA C,HO,F,, <100
Perfluordekanséure PFDA C,, HOF o 180
Perfluorundekansaure PFUnA C,, HOF,, <100
Perfluordodekansaure PFDoA C,,HO,F,, <100
Perfluoroktansulfonsdureamid | PFOSA CgH,F,,NO,S <100
Perfluorbutansulfonséure PFBS C,HO,F,S <100
Perfluorhexansulfonsiure PFHxS CeHO,F ;S <100
Perfluorheptansulfonsaure PFHpS C,HO,F ;S <100
Perfluoroktansulfonsdure PFOS CgHO,F .S 280
Perfluordekansulfonsaure PFDS C,,HO,F,,S <100
4H-Perfluordecansulfonat (8:2FTS) | C,oHsO4F,;S not analyzed
4H-Perfluorhexansulfonat (4:2 FTS) | CsH,O,F,S not analyzed
4H-Perfluoroctansulfonat (6:2 FTS) | CgH;O4F ;S not analyzed
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Foam analysis

appendix 1

Foam producer: Company C
Foam: Foam C3
Foam type: fluorine free foam

Performance level EN 1568-3:

Not known

Test “tank fire” at a tank with 9 m diameter

Comment: failed
Date of analysis: June 2010
P t Lab A Lab B
arameter ug/kg Mg/kg
Perfluorbutans&ure PFBA C,HO,F, <10 <10
Perfluorpentansaure PFPeA C4HO,F, <10 <10
Perfluorhexansaure PFHxA CHO,F,, <10 <10
Perfluorheptansaure PFHpA C,HO,F,, <10 <10
Perfluoroktansaure PFOA C,HO,F .. <10 <10
Perfluornonansaure PFNA C,HO,F,, <10 <10
Perfluordekansaure PFDA C,, HOF o <10 <10
Perfluorundekansaure PFUNnA C,, HO,F,, not analyzed <10
Perfluordodekanséure PFDoA C,,HO,F,, not analyzed <10
Perfluoroktansulfonsaureamid | PFOSA CgH,F,,NO,S not analyzed <10
Perfluorbutansulfonsaure PFBS C,HO,F,S <10 <10
Perfluorhexansulfonsaure PFHxS C¢HO,F ;S <10 <10
Perfluorheptansulfonsaure PFHpS C,HO,F,.S not analyzed <10
Perfluoroktansulfonsaure PFOS C,HO,F,.,S <10 <10
Perfluordekansulfonsaure PFDS C,,HO,F,,S not analyzed <10
4H-Perfluordecansulfonat (8:2FTS) [ CyH;O,F,;S <10 not analyzed
4H-Perfluorhexansulfonat (4:2 FTS) | CH;O,F,S <10 not analyzed
4H-Perfluoroctansulfonat (6:2 FTS) | CgH,O,F ;S <10 not analyzed
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Foam analysis

appendix 1

Foam producer: Company D
Foam: Foam D1
Foam type: fluorine free foam

Performance level EN 1568-3:

3B

Lastfire Test “semi aspirated” not completely

Comment: passed
Date of analysis: May 2010
P t Lab A Lab B
arameter ug/kg Mg/kg
Perfluorbutansiure PFBA C,HO,F, <10 <10
Perfluorpentansaure PFPeA C4HO,F, <10 <10
Perfluorhexansaure PFHxA CHO,F,, <10 <10
Perfluorheptansaure PFHpA C,HO,F,, <10 51
Perfluoroktansaure PFOA C,HO,F .. <10 25
Perfluornonansaure PFNA C,HO,F,, <10 18
Perfluordekansaure PFDA C,, HOF o <10 <10
Perfluorundekanséure PFUNnA C,, HOF,, not analyzed <10
Perfluordodekansaure PFDoA C,,HO,F,, not analyzed <10
Perfluoroktansulfonsdureamid | PFOSA CgH,F,,NO,S not analyzed <10
Perfluorbutansulfonsaure PFBS C,HO,F S <10 <10
Perfluorhexansulfonsaure PFHxS C,HO,F,,S <10 <10
Perfluorheptansulfonsaure PFHpS C,HO,F,.S not analyzed <10
Perfluoroktansulfonsaure PFOS C,HO,F,.,S <10 <10
Perfluordekansulfonsaure PFDS C,,HO,F,,S not analyzed <10
4H-Perfluordecansulfonat (8:2FTS) [ CyH;O,F,;S <10 not analyzed
4H-Perfluorhexansulfonat (4:2 FTS) | CH;O,F,S <10 not analyzed
4H-Perfluoroctansulfonat (6:2 FTS) | CgH,O,F ;S <10 not analyzed
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Foam analysis

appendix 1

Foam producer: Company E
Foam: Foam E1
Foam type: fluorine free foam, alcohol resistant

Performance level EN 1568-3:

Not known

Comment: Lastfire Tests not passed to 100%
Date of analysis: June 2010

Lab B
Parameter uglkg
Perfluorbutanséure PFBA C,HO,F; <10
Perfluorpentansaure PFPeA C4HO,F, <10
Perfluorhexansaure PFHXA CgHO,F, 18
Perfluorheptanséure PFHpA C,HO.F,, <10
Perfluoroktanséure PFOA CgHOF <10
Perfluornonanséure PFNA C HO,F,, <10
Perfluordekanséure PFDA C,o HOF g <10
Perfluorundekansaure PFUNRA C,, HO,F,, <10
Perfluordodekanséure PFDoA C,,HOF,, <10
Perfluoroktansulfonsiureamid | PFOSA C,H,F,,NO,S <10
Perfluorbutansulfonséure PFBS C,HO,F,S 170
Perfluorhexansulfonséure PFHxS CgHO,F ;S 33
Perfluorheptansulfonséure PFHpS C,HO,F,;S <10
Perfluoroktansulfonséure PFOS C,HO,F,.,S <10
Perfluordekansulfonsaure PFDS C,,HO,F,,S <10
4H-Perfluordecansulfonat (8:2FTS) | C,oHsO4F,;S not analyzed
4H-Perfluorhexansulfonat (4:2 FTS) | CsH,O,F,S not analyzed
4H-Perfluoroctansulfonat (6:2 FTS) | CgH;O4F ;S not analyzed
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Foam analysis

appendix 1

Foam producer: Company F
Foam: Foam F1
Foam type: Protein foam

Performance level EN 1568-3:

Not known,

info in EN 13565-2: 3B

Comment: bought 1990
Date of analysis: 2008

Lab C
Parameter pglkg
Perfluorbutanséure PFBA C,HO,F, <20
Perfluorpentansaure PFPeA C4HO,F, <20
Perfluorhexansaure PFHXA CgHO,F, 28
Perfluorheptanséure PFHpA C,HO.F,, 30
Perfluoroktanséure PFOA CgHO,F 5 670
Perfluornonanséure PFNA C HOF; <20
Perfluordekansaure PFDA C,o HOF 4 <20
Perfluorundekansaure PFUNnA C,, HO,F,, <20
Perfluordodekans&ure PFDoA C,,HO,F,, <20
Perfluoroktansulfonsdureamid | PFOSA CgH,F,,NO,S <20
Perfluorbutansulfonséure PFBS C,HO,F ;S <20
Perfluorhexansulfonséure PFHxS C,HO,F,,S <20
Perfluorheptansulfonséure PFHpS C,HO,F S not analyzed
Perfluoroktansulfonséure PFOS C,HO,F,,S 1200
Perfluordekansulfonsaure PFDS C,HOF,,S not analyzed
4H-Perfluordecansulfonat (8:2FTS) | C,oHsO4F,;S not analyzed
4H-Perfluorhexansulfonat (4:2 FTS) | CsH,O,F,S not analyzed
4H-Perfluoroctansulfonat (6:2 FTS) | CgH,O,F ;S not analyzed
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Foam analysis

appendix 1

Foam producer: Company F
Foam: Foam F2
Foam type: Protein foam

Performance level EN 1568-3:

Not known,

info in EN 13565-2: 3B

Comment: bought 1997
Date of analysis: 2008

Lab C
Parameter pglkg
Perfluorbutanséure PFBA C,HO,F; <20
Perfluorpentanséure PFPeA CgHO,F, <20
Perfluorhexansaure PFHXA CgHO,F, 26
Perfluorheptanséure PFHpA C,HO.F,, 23
Perfluoroktanséure PFOA CgHOF 310
Perfluornonanséure PFNA C HO,F,, 13
Perfluordekanséure PFDA C,o HOF g <20
Perfluorundekansaure PFUNRA C,, HO,F,, <20
Perfluordodekans&ure PFDoA C,,HO,F,, <20
Perfluoroktansulfonsdureamid | PFOSA CgH,F,,NO,S <20
Perfluorbutansulfonséure PFBS C,HO,F S 27
Perfluorhexansulfonséure PFHxS C,HO,F,,S 190
Perfluorheptansulfonsaure PFHpS C,HO,F S not analyzed
Perfluoroktansulfonséure PFOS C,HO,F,,S 1500
Perfluordekansulfonsaure PFDS C,HOF,,S not analyzed
4H-Perfluordecansulfonat (8:2FTS) | C,oHsO4F,;S not analyzed
4H-Perfluorhexansulfonat (4:2 FTS) | CsH,O,F,S not analyzed
4H-Perfluoroctansulfonat (6:2 FTS) | CgH,O,F ;S not analyzed
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Foam analysis

appendix 1

Foam producer: Company G
Foam: Foam G1
Foam type: AFFF alcohol resistant, frost resistant

Performance level EN 1568-3:

Not known, info in EN 13565-2: 1A - 1D

Comment: Foam was disposed of in 2010
Date of analysis: 2008

Lab C
Parameter pg/kg
Perfluorbutanséure PFBA C,HO,F, <20
Perfluorpentanséure PFPeA C4HO,F, <20
Perfluorhexansaure PFHxA CHO,F,, 230000
Perfluorheptansaure PFHpA C,HO,F , 44000
Perfluoroktansaure PFOA CHO,F 5 220000
Perfluornonanséure PFNA C,HO,F,, 8000
Perfluordekanséure PFDA C,, HOF o 71
Perfluorundekansaure PFUNRA C,, HOF,, 12000
Perfluordodekansaure PFDoA C,,HO,F,, 2000
Perfluoroktansulfonsaureamid | PFOSA CgH,F,,NO,S 200
Perfluorbutansulfonsaure PFBS C,HO,F S 190000
Perfluorhexansulfonsaure PFHxS CeHO,F ;S 440000
Perfluorheptansulfonsaure PFHpS C,HO,F S not analyzed
Perfluoroktansulfonséure PFOS C,HO,F,,S 5000000
Perfluordekansulfonsaure PFDS C,HOF,,S not analyzed
4H-Perfluordecansulfonat (8:2FTS) | C,oHsO4F,;S not analyzed
4H-Perfluorhexansulfonat (4:2 FTS) | CeHsO,FS not analyzed
4H-Perfluoroctansulfonat (6:2 FTS) | CgH,O,F ;S not analyzed

Page 15 of 15











image7.emf
ref_1887.docx


ref_1887.docx
[image: ]











Contact persons:

Ingunn Correll Myhre: ingunn.myhre@miljodir.no 

Audun Heggelund: audun.heggelund@miljodir.no

Comments to the restriction proposal for C9-C14 Perfluorinated Carboxylic Acids

Norway welcomes the restriction proposal on C9-C14 Perfluorinated Carboxylic Acids (PFCAs) including their salts and precursors and acknowledge the efforts by the German and Swedish authorities on preparing the proposal. We agree that there is a need for action at the EU level to prevent emissions and reduce risks from PFCAs.

Suggestions for amendments of the entry

We propose that the chemical description in the regulatory text is revised in accordance with the PFOA-restriction in order to make it more precise. A proposal for amendments in column 1 is given below in track changes mode:

 

		Perfluoroalkyl carboxylic acids (branched and/or linear) with the formula:

CF3-(CF2)n-CO2H, n=7-12 or 8 or 9 or 10 or 11 or 12 as structural elements including their salts and including all combinations thereof



Perfluoroalkyl carboxylic acids (branched and/or linear) with the formula:

CF3-(CF2)n-, n=8-13 as a structural element, including their salts



Any related substance (including its salts and polymers) having a linear or branched perfluoroalkyl group with the formula CF3-(CF2)n-, n = 7 – 12, directly attached to another carbon atom, as one of the structural elements.



Any related substance (including its salts and polymers) having a linear or branched perfluoroalkyl group with the formula CF3-(CF2)n-, n = 8 – 13, as one of the structural elements.with the above defined linear and/or branched perfluoroalkyl structural elements that can degrade to C9-C14 PFCA



The following linear or branched substances are excluded from this designation:

• CF3-(CF2)n-X, n = > 7, where X= F, Cl, Br including any substance with linear and/or branched perfluoroalkyl elements and all mixtures thereof

• CF3-(CF2)n-SO3H, CF3-(CF2)n-SO2X', n > 7 where X'=any group, including salts

• CF3-(CF2)n-CO2H (=O)OH, CF3-(CF2)n-CO2X' or CF3-(CF2)n-CF2-X', where n > 12 and X' =any group, including salts







Explanation: A substance may be linear or branched – not both. Chemical formulas should have numbers in subscript. 



Additional comments to the proposed entry:

· In accordance with our proposals above, we also suggest that the wording of paragraph 3a of the entry is amended. The reference to the number of C-atoms in the carbon chain in fluorochemicals as proposed is unprecise in certain cases (e.g. FTOH's). Hence we propose to change the reference to the number of C-atoms in a perfluoroalkyl chain as follows: 

a) the manufacture of a substance where this occurs as an unintended  by-product of the manufacture of fluorochemicals with a perfluoroalkyl chain equal to or shorter than 7 C-atomsa carbon chain equal to or shorter than 8 atoms;

· Furthermore, we also propose to replace the word "unintended" with "unavoidable" in paragraph 3a. The intention of having a substance or not is difficult to enforce.

· The proposed derogation in paragraph 3a only refers to "the manufacture of a substance where this occurs as (…)", it should only refer to paragraph 1a and not to 1b. Paragraph 1b is not relevant for the manufacture of a substance. The proposal as it stands now may be misinterpreted by stakeholders so that they understand that UVCBs, mixtures or articles are derogated from the restriction. Our experience is that stakeholders misinterpret identical wording in the REACH PFOA restriction.



Other comments to the restriction report: 



The derogations for the manufacture of substances with the C6 technology is not quantified or reported in table 1-10 ("Estimated annual use volumes and releases …"). We suggest that this is explained in the text.



The results from the Norwegian lakes, as referred on page 124 in the background document, show that the levels of LC PFAS, in particular C-13 PFCA, in fish livers are high and surprisingly are higher in fish from Lake Femunden than from Lake Mjøsa. It should be noted that on the other hand, the levels of other anthropogenic contaminants like e.g. PBDEs and siloxanes in Lake Femunden are low compared to Lake Mjøsa. This does not comply with the assumption that Lake Femunden is insignificantly impacted of discharges from local population, industry and agriculture compared to Lake Mjøsa. Furthermore, reports from these lakes sampled before (M-349 http://www.miljodirektoratet.no/no/Publikasjoner/2015/September-2015/Miljogifter-i-store-norske-innsjoer-2014) and after (M-807 (http://www.miljodirektoratet.no/no/Publikasjoner/2017/September-2017/Miljogifter-i-store-norske-innsjoer-2016/) the report referred in the background document could be referenced as well.  In the last mentioned report the levels of C-13 PFCA in particular were high in trout livers both in Femunden and Randsfjorden (nearly identical levels; 35–36 ng/g ww) compared to the levels in Mjøsa (12 ng/g ww). Moreover, the reports find that in general the LC PFAS concentrations in fish liver increase with trophic level in the three main lakes .



Data on the environmental exposure and emissions of C9-C14 PFCAs may also be found in the following reports: 

· Report M-856 (http://www.miljodirektoratet.no/Documents/publikasjoner/M856/M856.pdf) "Contaminants in coastal waters of Norway 2016" presents levels, trends and effects of contaminants in biota along the coast of Norway. No upward trends for any PFAS-concentrations were found. Furthermore, a significant downward short-term trend was found for PFNA in the Inner Sørfjord.

· Report M-817 (http://www.miljodirektoratet.no/Documents/publikasjoner/M817/M817.pdf) "Screening of PFAS and Dechlorane compounds in selected Arctic top predators" summarizes the findings of a screening study into the occurrence of selected perfluorinated compounds (PFCs) and dechloranes in Arctic top predators. In Polar bear whole blood samples PFNA and PFUnA were found with the highest mean concentrations of 18 and 12 ng/g ww respectively. In addition, four more long chain carboxylic acids were detected in all samples (PFDcA, PFDoA, PFTriA, and PFTeA). In Ringed seal liver samples, PFNA and PFUnA were found with the highest concentrations at 0.77 and 0.69 ng/g ww respectively. In addition, three more long chained carboxylic acids were detected in all samples (PFDcA, PFDoA, and PFTriA). The sum of the C9 to C14 carboxylic acids is 2.21 ng/g ww and in the same range as the PFOS concentration.

· Report M-812 (http://www.miljodirektoratet.no/Documents/publikasjoner/M812/M812.pdf) on "Environmental Contaminants in an Urban Fjord, 2016" reports that PFCA was detected PFUnDA in sediments, and several PFCAs in water samples, several marine organisms and in eggs and blood of herring gull.

· Report M-757 (http://www.miljodirektoratet.no/Documents/publikasjoner/M757/M757.pdf) "Monitoring of environmental contaminants in air and precipitation" detected several perfluorocarboxylic acids at different occasions.

· Report M - 752 (http://www.miljodirektoratet.no/Documents/publikasjoner/M752/M752.pdf), " Environmental pollutants in the terrestrial and urban environment, 2016"  In terms of quantity, PFAS were present in most of the investigated samples. PFTDoA, PFTriA and PFTeA contribute more to sumPFAS higher up in the food-chains (fieldfare, sparrowhawk and tawny owl), but also in rodents. The authors conclude that the reduced relative contribution up from soil and earthworms indicates that alkylated PFASs are more prone to bioaccumulation than PFOS.

· Report, M-862 (http://www.miljodirektoratet.no/Documents/publikasjoner/M862/M862.pdf) "Riverine inputs and direct discharges to Norwegian coastal waters – 2016" detected amongst others, PFNA and PFDA in urban river samples.

Postal adress: Postboks 5672 Torgarden, N-7485 Trondheim| Tel: +47 73 58 05 00 | Fax: +47 73 58 05 01

E-mail: post@miljodir.no | Internet: www.environmentagency.no | VAT.No.: 999 601 391

Visiting address Oslo: Grensesvingen 7, N-0663 Oslo | Visiting address Trondheim: Brattørkaia 15, N-7010 Trondheim
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PFCAs

		rp		omschrijving		datum		par		naam		teken		waarde		dimensie		cas-nummer

		AND		Andijk (R1100)		1/10/11		2261		perfluorundecaanzuur (PFUnA)		<		0.00025		µg/l		2058-94-8

		AND		Andijk (R1100)		1/10/11		2265		perfluordecaanzuur (PFDA)		+		0.00036		µg/l		335-76-2

		AND		Andijk (R1100)		1/10/11		2268		perfluornonaanzuur (PFNA)		<		0.00025		µg/l		375-95-1

		AND		Andijk (R1100)		2/7/11		2261		perfluorundecaanzuur (PFUnA)		<		0.00025		µg/l		2058-94-8

		AND		Andijk (R1100)		2/7/11		2265		perfluordecaanzuur (PFDA)		<		0.00025		µg/l		335-76-2

		AND		Andijk (R1100)		2/7/11		2268		perfluornonaanzuur (PFNA)		+		0.00038		µg/l		375-95-1

		AND		Andijk (R1100)		3/7/11		2261		perfluorundecaanzuur (PFUnA)		<		0.00025		µg/l		2058-94-8

		AND		Andijk (R1100)		3/7/11		2265		perfluordecaanzuur (PFDA)		<		0.00025		µg/l		335-76-2

		AND		Andijk (R1100)		3/7/11		2268		perfluornonaanzuur (PFNA)		+		0.00043		µg/l		375-95-1

		AND		Andijk (R1100)		4/4/11		2261		perfluorundecaanzuur (PFUnA)		<		0.00025		µg/l		2058-94-8

		AND		Andijk (R1100)		4/4/11		2265		perfluordecaanzuur (PFDA)		+		0.0004		µg/l		335-76-2

		AND		Andijk (R1100)		4/4/11		2268		perfluornonaanzuur (PFNA)		+		0.00029		µg/l		375-95-1

		AND		Andijk (R1100)		5/2/11		2261		perfluorundecaanzuur (PFUnA)		<		0.00025		µg/l		2058-94-8

		AND		Andijk (R1100)		5/2/11		2265		perfluordecaanzuur (PFDA)		+		0.00034		µg/l		335-76-2

		AND		Andijk (R1100)		5/2/11		2268		perfluornonaanzuur (PFNA)		+		0.00048		µg/l		375-95-1

		AND		Andijk (R1100)		5/30/11		2261		perfluorundecaanzuur (PFUnA)		<		0.00025		µg/l		2058-94-8

		AND		Andijk (R1100)		5/30/11		2265		perfluordecaanzuur (PFDA)		<		0.00025		µg/l		335-76-2

		AND		Andijk (R1100)		5/30/11		2268		perfluornonaanzuur (PFNA)		+		0.00032		µg/l		375-95-1

		AND		Andijk (R1100)		6/27/11		2261		perfluorundecaanzuur (PFUnA)		<		0.00025		µg/l		2058-94-8

		AND		Andijk (R1100)		6/27/11		2265		perfluordecaanzuur (PFDA)		<		0.00025		µg/l		335-76-2

		AND		Andijk (R1100)		6/27/11		2268		perfluornonaanzuur (PFNA)		+		0.00035		µg/l		375-95-1

		AND		Andijk (R1100)		7/25/11		2261		perfluorundecaanzuur (PFUnA)		<		0.00025		µg/l		2058-94-8

		AND		Andijk (R1100)		7/25/11		2265		perfluordecaanzuur (PFDA)		<		0.00025		µg/l		335-76-2

		AND		Andijk (R1100)		7/25/11		2268		perfluornonaanzuur (PFNA)		+		0.00034		µg/l		375-95-1

		AND		Andijk (R1100)		1/7/13		2261		perfluorundecaanzuur (PFUnA)		<		0.00072		µg/l		2058-94-8

		AND		Andijk (R1100)		1/7/13		2265		perfluordecaanzuur (PFDA)		<		0.00072		µg/l		335-76-2

		AND		Andijk (R1100)		1/7/13		2268		perfluornonaanzuur (PFNA)		<		0.00056		µg/l		375-95-1

		AND		Andijk (R1100)		2/4/13		2261		perfluorundecaanzuur (PFUnA)		<		0.00025		µg/l		2058-94-8

		AND		Andijk (R1100)		2/4/13		2265		perfluordecaanzuur (PFDA)		<		0.00025		µg/l		335-76-2

		AND		Andijk (R1100)		2/4/13		2268		perfluornonaanzuur (PFNA)		<		0.00025		µg/l		375-95-1

		AND		Andijk (R1100)		3/4/13		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		AND		Andijk (R1100)		3/4/13		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		AND		Andijk (R1100)		3/4/13		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		AND		Andijk (R1100)		4/2/13		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		AND		Andijk (R1100)		4/2/13		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		AND		Andijk (R1100)		4/2/13		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		AND		Andijk (R1100)		4/29/13		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		AND		Andijk (R1100)		4/29/13		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		AND		Andijk (R1100)		4/29/13		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		AND		Andijk (R1100)		5/27/13		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		AND		Andijk (R1100)		5/27/13		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		AND		Andijk (R1100)		5/27/13		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		AND		Andijk (R1100)		6/24/13		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		AND		Andijk (R1100)		6/24/13		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		AND		Andijk (R1100)		6/24/13		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		AND		Andijk (R1100)		7/22/13		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		AND		Andijk (R1100)		7/22/13		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		AND		Andijk (R1100)		7/22/13		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		AND		Andijk (R1100)		8/19/13		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		AND		Andijk (R1100)		8/19/13		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		AND		Andijk (R1100)		8/19/13		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		AND		Andijk (R1100)		9/16/13		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		AND		Andijk (R1100)		9/16/13		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		AND		Andijk (R1100)		9/16/13		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		AND		Andijk (R1100)		10/14/13		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		AND		Andijk (R1100)		10/14/13		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		AND		Andijk (R1100)		10/14/13		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		AND		Andijk (R1100)		11/11/13		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		AND		Andijk (R1100)		11/11/13		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		AND		Andijk (R1100)		11/11/13		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		AND		Andijk (R1100)		12/9/13		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		AND		Andijk (R1100)		12/9/13		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		AND		Andijk (R1100)		12/9/13		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		AND		Andijk (R1100)		1/6/14		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		AND		Andijk (R1100)		1/6/14		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		AND		Andijk (R1100)		1/6/14		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		AND		Andijk (R1100)		2/3/14		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		AND		Andijk (R1100)		2/3/14		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		AND		Andijk (R1100)		2/3/14		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		AND		Andijk (R1100)		3/10/14		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		AND		Andijk (R1100)		3/10/14		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		AND		Andijk (R1100)		3/10/14		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		AND		Andijk (R1100)		3/31/14		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		AND		Andijk (R1100)		3/31/14		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		AND		Andijk (R1100)		3/31/14		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		AND		Andijk (R1100)		4/28/14		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		AND		Andijk (R1100)		4/28/14		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		AND		Andijk (R1100)		4/28/14		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		AND		Andijk (R1100)		5/26/14		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		AND		Andijk (R1100)		5/26/14		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		AND		Andijk (R1100)		5/26/14		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		AND		Andijk (R1100)		6/23/14		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		AND		Andijk (R1100)		6/23/14		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		AND		Andijk (R1100)		6/23/14		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		AND		Andijk (R1100)		7/21/14		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		AND		Andijk (R1100)		7/21/14		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		AND		Andijk (R1100)		7/21/14		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		AND		Andijk (R1100)		8/18/14		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		AND		Andijk (R1100)		8/18/14		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		AND		Andijk (R1100)		8/18/14		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		AND		Andijk (R1100)		9/15/14		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		AND		Andijk (R1100)		9/15/14		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		AND		Andijk (R1100)		9/15/14		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		AND		Andijk (R1100)		10/13/14		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		AND		Andijk (R1100)		10/13/14		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		AND		Andijk (R1100)		10/13/14		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		AND		Andijk (R1100)		11/10/14		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		AND		Andijk (R1100)		11/10/14		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		AND		Andijk (R1100)		11/10/14		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		AND		Andijk (R1100)		12/8/14		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		AND		Andijk (R1100)		12/8/14		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		AND		Andijk (R1100)		12/8/14		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		AND		Andijk (R1100)		1/5/15		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		AND		Andijk (R1100)		1/5/15		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		AND		Andijk (R1100)		1/5/15		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		AND		Andijk (R1100)		2/2/15		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		AND		Andijk (R1100)		2/2/15		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		AND		Andijk (R1100)		2/2/15		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		AND		Andijk (R1100)		3/2/15		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		AND		Andijk (R1100)		3/2/15		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		AND		Andijk (R1100)		3/2/15		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		AND		Andijk (R1100)		3/30/15		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		AND		Andijk (R1100)		3/30/15		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		AND		Andijk (R1100)		3/30/15		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		AND		Andijk (R1100)		4/28/15		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		AND		Andijk (R1100)		4/28/15		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		AND		Andijk (R1100)		4/28/15		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		AND		Andijk (R1100)		5/26/15		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		AND		Andijk (R1100)		5/26/15		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		AND		Andijk (R1100)		5/26/15		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		AND		Andijk (R1100)		6/22/15		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		AND		Andijk (R1100)		6/22/15		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		AND		Andijk (R1100)		6/22/15		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		AND		Andijk (R1100)		7/20/15		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		AND		Andijk (R1100)		7/20/15		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		AND		Andijk (R1100)		7/20/15		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		AND		Andijk (R1100)		8/17/15		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		AND		Andijk (R1100)		8/17/15		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		AND		Andijk (R1100)		8/17/15		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		AND		Andijk (R1100)		9/14/15		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		AND		Andijk (R1100)		9/14/15		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		AND		Andijk (R1100)		9/14/15		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		AND		Andijk (R1100)		10/12/15		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		AND		Andijk (R1100)		10/12/15		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		AND		Andijk (R1100)		10/12/15		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		AND		Andijk (R1100)		11/9/15		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		AND		Andijk (R1100)		11/9/15		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		AND		Andijk (R1100)		11/9/15		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		AND		Andijk (R1100)		12/7/15		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		AND		Andijk (R1100)		12/7/15		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		AND		Andijk (R1100)		12/7/15		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		AND		Andijk (R1100)		1/4/16		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		AND		Andijk (R1100)		1/4/16		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		AND		Andijk (R1100)		1/4/16		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		AND		Andijk (R1100)		2/1/16		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		AND		Andijk (R1100)		2/1/16		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		AND		Andijk (R1100)		2/1/16		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		AND		Andijk (R1100)		2/29/16		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		AND		Andijk (R1100)		2/29/16		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		AND		Andijk (R1100)		2/29/16		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		AND		Andijk (R1100)		3/29/16		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		AND		Andijk (R1100)		3/29/16		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		AND		Andijk (R1100)		3/29/16		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		AND		Andijk (R1100)		4/25/16		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		AND		Andijk (R1100)		4/25/16		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		AND		Andijk (R1100)		4/25/16		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		AND		Andijk (R1100)		5/23/16		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		AND		Andijk (R1100)		5/23/16		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		AND		Andijk (R1100)		5/23/16		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		AND		Andijk (R1100)		6/20/16		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		AND		Andijk (R1100)		6/20/16		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		AND		Andijk (R1100)		6/20/16		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		AND		Andijk (R1100)		7/18/16		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		AND		Andijk (R1100)		7/18/16		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		AND		Andijk (R1100)		7/18/16		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		AND		Andijk (R1100)		8/15/16		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		AND		Andijk (R1100)		8/15/16		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		AND		Andijk (R1100)		8/15/16		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		AND		Andijk (R1100)		9/12/16		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		AND		Andijk (R1100)		9/12/16		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		AND		Andijk (R1100)		9/12/16		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		AND		Andijk (R1100)		10/10/16		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		AND		Andijk (R1100)		10/10/16		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		AND		Andijk (R1100)		10/10/16		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		AND		Andijk (R1100)		11/7/16		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		AND		Andijk (R1100)		11/7/16		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		AND		Andijk (R1100)		11/7/16		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		AND		Andijk (R1100)		12/5/16		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		AND		Andijk (R1100)		12/5/16		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		AND		Andijk (R1100)		12/5/16		2268		perfluornonaanzuur (PFNA)		+		0.0015		µg/l		375-95-1

		BRA		Brakel (M845)		1/10/11		2261		perfluorundecaanzuur (PFUnA)		<		0.00025		µg/l		2058-94-8

		BRA		Brakel (M845)		1/10/11		2265		perfluordecaanzuur (PFDA)		+		0.0005		µg/l		335-76-2

		BRA		Brakel (M845)		1/10/11		2268		perfluornonaanzuur (PFNA)		<		0.00025		µg/l		375-95-1

		BRA		Brakel (M845)		2/7/11		2261		perfluorundecaanzuur (PFUnA)		<		0.00025		µg/l		2058-94-8

		BRA		Brakel (M845)		2/7/11		2265		perfluordecaanzuur (PFDA)		+		0.00045		µg/l		335-76-2

		BRA		Brakel (M845)		2/7/11		2268		perfluornonaanzuur (PFNA)		+		0.0005		µg/l		375-95-1

		BRA		Brakel (M845)		3/7/11		2261		perfluorundecaanzuur (PFUnA)		<		0.00025		µg/l		2058-94-8

		BRA		Brakel (M845)		3/7/11		2265		perfluordecaanzuur (PFDA)		+		0.00028		µg/l		335-76-2

		BRA		Brakel (M845)		3/7/11		2268		perfluornonaanzuur (PFNA)		+		0.00035		µg/l		375-95-1

		BRA		Brakel (M845)		4/4/11		2261		perfluorundecaanzuur (PFUnA)		<		0.00029		µg/l		2058-94-8

		BRA		Brakel (M845)		4/4/11		2265		perfluordecaanzuur (PFDA)		+		0.00047		µg/l		335-76-2

		BRA		Brakel (M845)		4/4/11		2268		perfluornonaanzuur (PFNA)		+		0.0003		µg/l		375-95-1

		BRA		Brakel (M845)		5/2/11		2261		perfluorundecaanzuur (PFUnA)		<		0.00025		µg/l		2058-94-8

		BRA		Brakel (M845)		5/2/11		2265		perfluordecaanzuur (PFDA)		+		0.00046		µg/l		335-76-2

		BRA		Brakel (M845)		5/2/11		2268		perfluornonaanzuur (PFNA)		+		0.00027		µg/l		375-95-1

		BRA		Brakel (M845)		5/30/11		2261		perfluorundecaanzuur (PFUnA)		<		0.00025		µg/l		2058-94-8

		BRA		Brakel (M845)		5/30/11		2265		perfluordecaanzuur (PFDA)		+		0.00058		µg/l		335-76-2

		BRA		Brakel (M845)		5/30/11		2268		perfluornonaanzuur (PFNA)		+		0.00033		µg/l		375-95-1

		BRA		Brakel (M845)		6/27/11		2261		perfluorundecaanzuur (PFUnA)		<		0.00025		µg/l		2058-94-8

		BRA		Brakel (M845)		6/27/11		2265		perfluordecaanzuur (PFDA)		+		0.00058		µg/l		335-76-2

		BRA		Brakel (M845)		6/27/11		2268		perfluornonaanzuur (PFNA)		+		0.00053		µg/l		375-95-1

		BRA		Brakel (M845)		7/25/11		2261		perfluorundecaanzuur (PFUnA)		<		0.00025		µg/l		2058-94-8

		BRA		Brakel (M845)		7/25/11		2265		perfluordecaanzuur (PFDA)		+		0.00061		µg/l		335-76-2

		BRA		Brakel (M845)		7/25/11		2268		perfluornonaanzuur (PFNA)		+		0.00066		µg/l		375-95-1

		BRA		Brakel (M845)		8/22/11		2261		perfluorundecaanzuur (PFUnA)		<		0.00025		µg/l		2058-94-8

		BRA		Brakel (M845)		8/22/11		2265		perfluordecaanzuur (PFDA)		+		0.001		µg/l		335-76-2

		BRA		Brakel (M845)		8/22/11		2268		perfluornonaanzuur (PFNA)		+		0.00081		µg/l		375-95-1

		BRA		Brakel (M845)		9/19/11		2261		perfluorundecaanzuur (PFUnA)		<		0.00025		µg/l		2058-94-8

		BRA		Brakel (M845)		9/19/11		2265		perfluordecaanzuur (PFDA)		+		0.00073		µg/l		335-76-2

		BRA		Brakel (M845)		9/19/11		2268		perfluornonaanzuur (PFNA)		+		0.00095		µg/l		375-95-1

		BRA		Brakel (M845)		10/17/11		2261		perfluorundecaanzuur (PFUnA)		<		0.00025		µg/l		2058-94-8

		BRA		Brakel (M845)		10/17/11		2265		perfluordecaanzuur (PFDA)		+		0.001		µg/l		335-76-2

		BRA		Brakel (M845)		10/17/11		2268		perfluornonaanzuur (PFNA)		+		0.0011		µg/l		375-95-1

		BRA		Brakel (M845)		11/14/11		2261		perfluorundecaanzuur (PFUnA)		<		0.00025		µg/l		2058-94-8

		BRA		Brakel (M845)		11/14/11		2265		perfluordecaanzuur (PFDA)		+		0.001		µg/l		335-76-2

		BRA		Brakel (M845)		11/14/11		2268		perfluornonaanzuur (PFNA)		+		0.0012		µg/l		375-95-1

		BRA		Brakel (M845)		12/12/11		2261		perfluorundecaanzuur (PFUnA)		<		0.00025		µg/l		2058-94-8

		BRA		Brakel (M845)		12/12/11		2265		perfluordecaanzuur (PFDA)		+		0.00076		µg/l		335-76-2

		BRA		Brakel (M845)		12/12/11		2268		perfluornonaanzuur (PFNA)		+		0.00085		µg/l		375-95-1

		BRA		Brakel (M845)		1/9/12		2261		perfluorundecaanzuur (PFUnA)		<		0.00025		µg/l		2058-94-8

		BRA		Brakel (M845)		1/9/12		2265		perfluordecaanzuur (PFDA)		+		0.00045		µg/l		335-76-2

		BRA		Brakel (M845)		1/9/12		2268		perfluornonaanzuur (PFNA)		+		0.00052		µg/l		375-95-1

		BRA		Brakel (M845)		2/6/12		2261		perfluorundecaanzuur (PFUnA)		<		0.00094		µg/l		2058-94-8

		BRA		Brakel (M845)		2/6/12		2265		perfluordecaanzuur (PFDA)		<		0.00044		µg/l		335-76-2

		BRA		Brakel (M845)		2/6/12		2268		perfluornonaanzuur (PFNA)		<		0.00055		µg/l		375-95-1

		BRA		Brakel (M845)		3/5/12		2261		perfluorundecaanzuur (PFUnA)		<		0.00025		µg/l		2058-94-8

		BRA		Brakel (M845)		3/5/12		2265		perfluordecaanzuur (PFDA)		<		0.00025		µg/l		335-76-2

		BRA		Brakel (M845)		3/5/12		2268		perfluornonaanzuur (PFNA)		+		0.00049		µg/l		375-95-1

		BRA		Brakel (M845)		4/2/12		2261		perfluorundecaanzuur (PFUnA)		<		0.00025		µg/l		2058-94-8

		BRA		Brakel (M845)		4/2/12		2265		perfluordecaanzuur (PFDA)		<		0.00025		µg/l		335-76-2

		BRA		Brakel (M845)		4/2/12		2268		perfluornonaanzuur (PFNA)		<		0.00025		µg/l		375-95-1

		BRA		Brakel (M845)		5/1/12		2261		perfluorundecaanzuur (PFUnA)		<		0.00025		µg/l		2058-94-8

		BRA		Brakel (M845)		5/1/12		2265		perfluordecaanzuur (PFDA)		<		0.00025		µg/l		335-76-2

		BRA		Brakel (M845)		5/1/12		2268		perfluornonaanzuur (PFNA)		<		0.00025		µg/l		375-95-1

		BRA		Brakel (M845)		5/29/12		2261		perfluorundecaanzuur (PFUnA)		<		0.00025		µg/l		2058-94-8

		BRA		Brakel (M845)		5/29/12		2265		perfluordecaanzuur (PFDA)		<		0.00025		µg/l		335-76-2

		BRA		Brakel (M845)		5/29/12		2268		perfluornonaanzuur (PFNA)		<		0.00025		µg/l		375-95-1

		BRA		Brakel (M845)		6/25/12		2261		perfluorundecaanzuur (PFUnA)		<		0.00025		µg/l		2058-94-8

		BRA		Brakel (M845)		6/25/12		2265		perfluordecaanzuur (PFDA)		<		0.00025		µg/l		335-76-2

		BRA		Brakel (M845)		6/25/12		2268		perfluornonaanzuur (PFNA)		<		0.00025		µg/l		375-95-1

		BRA		Brakel (M845)		7/23/12		2261		perfluorundecaanzuur (PFUnA)		<		0.00025		µg/l		2058-94-8

		BRA		Brakel (M845)		7/23/12		2265		perfluordecaanzuur (PFDA)		+		0.00064		µg/l		335-76-2

		BRA		Brakel (M845)		7/23/12		2268		perfluornonaanzuur (PFNA)		+		0.00065		µg/l		375-95-1

		BRA		Brakel (M845)		8/20/12		2261		perfluorundecaanzuur (PFUnA)		<		0.00025		µg/l		2058-94-8

		BRA		Brakel (M845)		8/20/12		2265		perfluordecaanzuur (PFDA)		+		0.00047		µg/l		335-76-2

		BRA		Brakel (M845)		8/20/12		2268		perfluornonaanzuur (PFNA)		+		0.00055		µg/l		375-95-1

		BRA		Brakel (M845)		9/17/12		2261		perfluorundecaanzuur (PFUnA)		<		0.00025		µg/l		2058-94-8

		BRA		Brakel (M845)		9/17/12		2265		perfluordecaanzuur (PFDA)		+		0.00043		µg/l		335-76-2

		BRA		Brakel (M845)		9/17/12		2268		perfluornonaanzuur (PFNA)		+		0.00062		µg/l		375-95-1

		BRA		Brakel (M845)		10/15/12		2261		perfluorundecaanzuur (PFUnA)		<		0.00025		µg/l		2058-94-8

		BRA		Brakel (M845)		10/15/12		2265		perfluordecaanzuur (PFDA)		<		0.00025		µg/l		335-76-2

		BRA		Brakel (M845)		10/15/12		2268		perfluornonaanzuur (PFNA)		+		0.00067		µg/l		375-95-1

		BRA		Brakel (M845)		11/12/12		2261		perfluorundecaanzuur (PFUnA)		<		0.00025		µg/l		2058-94-8

		BRA		Brakel (M845)		11/12/12		2265		perfluordecaanzuur (PFDA)		+		0.00052		µg/l		335-76-2

		BRA		Brakel (M845)		11/12/12		2268		perfluornonaanzuur (PFNA)		+		0.00069		µg/l		375-95-1

		BRA		Brakel (M845)		12/10/12		2261		perfluorundecaanzuur (PFUnA)		<		0.00079		µg/l		2058-94-8

		BRA		Brakel (M845)		12/10/12		2265		perfluordecaanzuur (PFDA)		<		0.00077		µg/l		335-76-2

		BRA		Brakel (M845)		12/10/12		2268		perfluornonaanzuur (PFNA)		<		0.00055		µg/l		375-95-1

		BRA		Brakel (M845)		1/7/13		2261		perfluorundecaanzuur (PFUnA)		<		0.00076		µg/l		2058-94-8

		BRA		Brakel (M845)		1/7/13		2265		perfluordecaanzuur (PFDA)		<		0.00077		µg/l		335-76-2

		BRA		Brakel (M845)		1/7/13		2268		perfluornonaanzuur (PFNA)		<		0.00057		µg/l		375-95-1

		BRA		Brakel (M845)		2/4/13		2261		perfluorundecaanzuur (PFUnA)		<		0.00025		µg/l		2058-94-8

		BRA		Brakel (M845)		2/4/13		2265		perfluordecaanzuur (PFDA)		<		0.00025		µg/l		335-76-2

		BRA		Brakel (M845)		2/4/13		2268		perfluornonaanzuur (PFNA)		<		0.00025		µg/l		375-95-1

		BRA		Brakel (M845)		3/4/13		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		BRA		Brakel (M845)		3/4/13		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		BRA		Brakel (M845)		3/4/13		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		BRA		Brakel (M845)		4/2/13		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		BRA		Brakel (M845)		4/2/13		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		BRA		Brakel (M845)		4/2/13		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		BRA		Brakel (M845)		4/29/13		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		BRA		Brakel (M845)		4/29/13		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		BRA		Brakel (M845)		4/29/13		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		BRA		Brakel (M845)		5/27/13		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		BRA		Brakel (M845)		5/27/13		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		BRA		Brakel (M845)		5/27/13		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		BRA		Brakel (M845)		7/1/13		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		BRA		Brakel (M845)		7/1/13		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		BRA		Brakel (M845)		7/1/13		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		BRA		Brakel (M845)		7/22/13		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		BRA		Brakel (M845)		7/22/13		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		BRA		Brakel (M845)		7/22/13		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		BRA		Brakel (M845)		8/19/13		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		BRA		Brakel (M845)		8/19/13		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		BRA		Brakel (M845)		8/19/13		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		BRA		Brakel (M845)		9/16/13		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		BRA		Brakel (M845)		9/16/13		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		BRA		Brakel (M845)		9/16/13		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		BRA		Brakel (M845)		10/14/13		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		BRA		Brakel (M845)		10/14/13		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		BRA		Brakel (M845)		10/14/13		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		BRA		Brakel (M845)		11/11/13		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		BRA		Brakel (M845)		11/11/13		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		BRA		Brakel (M845)		11/11/13		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		BRA		Brakel (M845)		12/9/13		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		BRA		Brakel (M845)		12/9/13		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		BRA		Brakel (M845)		12/9/13		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		BRA		Brakel (M845)		1/6/14		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		BRA		Brakel (M845)		1/6/14		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		BRA		Brakel (M845)		1/6/14		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		BRA		Brakel (M845)		2/3/14		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		BRA		Brakel (M845)		2/3/14		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		BRA		Brakel (M845)		2/3/14		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		BRA		Brakel (M845)		3/3/14		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		BRA		Brakel (M845)		3/3/14		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		BRA		Brakel (M845)		3/3/14		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		BRA		Brakel (M845)		3/31/14		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		BRA		Brakel (M845)		3/31/14		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		BRA		Brakel (M845)		3/31/14		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		BRA		Brakel (M845)		4/28/14		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		BRA		Brakel (M845)		4/28/14		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		BRA		Brakel (M845)		4/28/14		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		BRA		Brakel (M845)		5/26/14		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		BRA		Brakel (M845)		5/26/14		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		BRA		Brakel (M845)		5/26/14		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		BRA		Brakel (M845)		6/23/14		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		BRA		Brakel (M845)		6/23/14		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		BRA		Brakel (M845)		6/23/14		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		BRA		Brakel (M845)		7/21/14		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		BRA		Brakel (M845)		7/21/14		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		BRA		Brakel (M845)		7/21/14		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		BRA		Brakel (M845)		8/18/14		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		BRA		Brakel (M845)		8/18/14		2265		perfluordecaanzuur (PFDA)		+		0.0012		µg/l		335-76-2

		BRA		Brakel (M845)		8/18/14		2268		perfluornonaanzuur (PFNA)		+		0.001		µg/l		375-95-1

		BRA		Brakel (M845)		9/15/14		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		BRA		Brakel (M845)		9/15/14		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		BRA		Brakel (M845)		9/15/14		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		BRA		Brakel (M845)		10/13/14		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		BRA		Brakel (M845)		10/13/14		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		BRA		Brakel (M845)		10/13/14		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		BRA		Brakel (M845)		11/10/14		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		BRA		Brakel (M845)		11/10/14		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		BRA		Brakel (M845)		11/10/14		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		BRA		Brakel (M845)		12/8/14		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		BRA		Brakel (M845)		12/8/14		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		BRA		Brakel (M845)		12/8/14		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		BRA		Brakel (M845)		1/5/15		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		BRA		Brakel (M845)		1/5/15		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		BRA		Brakel (M845)		1/5/15		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		BRA		Brakel (M845)		2/2/15		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		BRA		Brakel (M845)		2/2/15		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		BRA		Brakel (M845)		2/2/15		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		BRA		Brakel (M845)		3/2/15		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		BRA		Brakel (M845)		3/2/15		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		BRA		Brakel (M845)		3/2/15		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		BRA		Brakel (M845)		3/30/15		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		BRA		Brakel (M845)		3/30/15		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		BRA		Brakel (M845)		3/30/15		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		BRA		Brakel (M845)		4/28/15		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		BRA		Brakel (M845)		4/28/15		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		BRA		Brakel (M845)		4/28/15		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		BRA		Brakel (M845)		5/26/15		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		BRA		Brakel (M845)		5/26/15		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		BRA		Brakel (M845)		5/26/15		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		BRA		Brakel (M845)		6/22/15		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		BRA		Brakel (M845)		6/22/15		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		BRA		Brakel (M845)		6/22/15		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		BRA		Brakel (M845)		7/20/15		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		BRA		Brakel (M845)		7/20/15		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		BRA		Brakel (M845)		7/20/15		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		BRA		Brakel (M845)		10/12/15		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		BRA		Brakel (M845)		10/12/15		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		BRA		Brakel (M845)		10/12/15		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		BRA		Brakel (M845)		11/16/15		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		BRA		Brakel (M845)		11/16/15		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		BRA		Brakel (M845)		11/16/15		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		BRA		Brakel (M845)		12/7/15		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		BRA		Brakel (M845)		12/7/15		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		BRA		Brakel (M845)		12/7/15		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		BRA		Brakel (M845)		1/4/16		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		BRA		Brakel (M845)		1/4/16		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		BRA		Brakel (M845)		1/4/16		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		BRA		Brakel (M845)		4/25/16		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		BRA		Brakel (M845)		4/25/16		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		BRA		Brakel (M845)		4/25/16		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		BRA		Brakel (M845)		5/23/16		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		BRA		Brakel (M845)		5/23/16		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		BRA		Brakel (M845)		5/23/16		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		BRA		Brakel (M845)		6/20/16		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		BRA		Brakel (M845)		6/20/16		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		BRA		Brakel (M845)		6/20/16		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		BRA		Brakel (M845)		7/18/16		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		BRA		Brakel (M845)		7/18/16		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		BRA		Brakel (M845)		7/18/16		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		BRA		Brakel (M845)		8/15/16		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		BRA		Brakel (M845)		8/15/16		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		BRA		Brakel (M845)		8/15/16		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		BRA		Brakel (M845)		9/12/16		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		BRA		Brakel (M845)		9/12/16		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		BRA		Brakel (M845)		9/12/16		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		BRA		Brakel (M845)		10/10/16		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		BRA		Brakel (M845)		10/10/16		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		BRA		Brakel (M845)		10/10/16		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		BRA		Brakel (M845)		11/7/16		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		BRA		Brakel (M845)		11/7/16		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		BRA		Brakel (M845)		11/7/16		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		BRA		Brakel (M845)		12/5/16		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		BRA		Brakel (M845)		12/5/16		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		BRA		Brakel (M845)		12/5/16		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		EYS		Eijsden (M615)		1/10/12		2264		perfluordodecaanzuur  (PFDoA)		<		0.1		µg/l		307-55-1

		EYS		Eijsden (M615)		1/10/12		2269		perfluortetradecaanzuur (PFTeDA)		<		0.1		µg/l		376-06-7

		EYS		Eijsden (M615)		1/10/12		2271		perfluor-n-tridecaanzuur (PFTDA)		<		0.1		µg/l		72629-94-8

		EYS		Eijsden (M615)		2/7/12		2264		perfluordodecaanzuur  (PFDoA)		<		0.1		µg/l		307-55-1

		EYS		Eijsden (M615)		2/7/12		2269		perfluortetradecaanzuur (PFTeDA)		<		0.1		µg/l		376-06-7

		EYS		Eijsden (M615)		2/7/12		2271		perfluor-n-tridecaanzuur (PFTDA)		<		0.1		µg/l		72629-94-8

		EYS		Eijsden (M615)		3/6/12		2264		perfluordodecaanzuur  (PFDoA)		<		0.1		µg/l		307-55-1

		EYS		Eijsden (M615)		3/6/12		2269		perfluortetradecaanzuur (PFTeDA)		<		0.1		µg/l		376-06-7

		EYS		Eijsden (M615)		3/6/12		2271		perfluor-n-tridecaanzuur (PFTDA)		<		0.1		µg/l		72629-94-8

		EYS		Eijsden (M615)		4/3/12		2264		perfluordodecaanzuur  (PFDoA)		<		0.1		µg/l		307-55-1

		EYS		Eijsden (M615)		4/3/12		2269		perfluortetradecaanzuur (PFTeDA)		<		0.1		µg/l		376-06-7

		EYS		Eijsden (M615)		4/3/12		2271		perfluor-n-tridecaanzuur (PFTDA)		<		0.1		µg/l		72629-94-8

		EYS		Eijsden (M615)		5/1/12		2264		perfluordodecaanzuur  (PFDoA)		<		0.1		µg/l		307-55-1

		EYS		Eijsden (M615)		5/1/12		2269		perfluortetradecaanzuur (PFTeDA)		<		0.1		µg/l		376-06-7

		EYS		Eijsden (M615)		5/1/12		2271		perfluor-n-tridecaanzuur (PFTDA)		<		0.1		µg/l		72629-94-8

		EYS		Eijsden (M615)		5/29/12		2264		perfluordodecaanzuur  (PFDoA)		<		0.1		µg/l		307-55-1

		EYS		Eijsden (M615)		5/29/12		2269		perfluortetradecaanzuur (PFTeDA)		<		0.1		µg/l		376-06-7

		EYS		Eijsden (M615)		5/29/12		2271		perfluor-n-tridecaanzuur (PFTDA)		<		0.1		µg/l		72629-94-8

		EYS		Eijsden (M615)		6/26/12		2264		perfluordodecaanzuur  (PFDoA)		<		0.1		µg/l		307-55-1

		EYS		Eijsden (M615)		6/26/12		2269		perfluortetradecaanzuur (PFTeDA)		<		0.1		µg/l		376-06-7

		EYS		Eijsden (M615)		6/26/12		2271		perfluor-n-tridecaanzuur (PFTDA)		<		0.1		µg/l		72629-94-8

		EYS		Eijsden (M615)		7/24/12		2264		perfluordodecaanzuur  (PFDoA)		<		0.1		µg/l		307-55-1

		EYS		Eijsden (M615)		7/24/12		2269		perfluortetradecaanzuur (PFTeDA)		<		0.1		µg/l		376-06-7

		EYS		Eijsden (M615)		7/24/12		2271		perfluor-n-tridecaanzuur (PFTDA)		<		0.1		µg/l		72629-94-8

		EYS		Eijsden (M615)		8/21/12		2264		perfluordodecaanzuur  (PFDoA)		<		0.1		µg/l		307-55-1

		EYS		Eijsden (M615)		8/21/12		2269		perfluortetradecaanzuur (PFTeDA)		<		0.1		µg/l		376-06-7

		EYS		Eijsden (M615)		8/21/12		2271		perfluor-n-tridecaanzuur (PFTDA)		<		0.1		µg/l		72629-94-8

		EYS		Eijsden (M615)		9/18/12		2264		perfluordodecaanzuur  (PFDoA)		<		0.1		µg/l		307-55-1

		EYS		Eijsden (M615)		9/18/12		2269		perfluortetradecaanzuur (PFTeDA)		<		0.1		µg/l		376-06-7

		EYS		Eijsden (M615)		9/18/12		2271		perfluor-n-tridecaanzuur (PFTDA)		<		0.1		µg/l		72629-94-8

		EYS		Eijsden (M615)		10/16/12		2264		perfluordodecaanzuur  (PFDoA)		<		0.1		µg/l		307-55-1

		EYS		Eijsden (M615)		10/16/12		2269		perfluortetradecaanzuur (PFTeDA)		<		0.1		µg/l		376-06-7

		EYS		Eijsden (M615)		10/16/12		2271		perfluor-n-tridecaanzuur (PFTDA)		<		0.1		µg/l		72629-94-8

		EYS		Eijsden (M615)		11/13/12		2264		perfluordodecaanzuur  (PFDoA)		<		0.1		µg/l		307-55-1

		EYS		Eijsden (M615)		11/13/12		2269		perfluortetradecaanzuur (PFTeDA)		<		0.1		µg/l		376-06-7

		EYS		Eijsden (M615)		11/13/12		2271		perfluor-n-tridecaanzuur (PFTDA)		<		0.1		µg/l		72629-94-8

		EYS		Eijsden (M615)		12/11/12		2264		perfluordodecaanzuur  (PFDoA)		<		0.1		µg/l		307-55-1

		EYS		Eijsden (M615)		12/11/12		2269		perfluortetradecaanzuur (PFTeDA)		<		0.1		µg/l		376-06-7

		EYS		Eijsden (M615)		12/11/12		2271		perfluor-n-tridecaanzuur (PFTDA)		<		0.1		µg/l		72629-94-8

		HEE		Heel (M690)		9/30/13		2261		perfluorundecaanzuur (PFUnA)		<		0.0011		µg/l		2058-94-8

		HEE		Heel (M690)		9/30/13		2265		perfluordecaanzuur (PFDA)		<		0.00078		µg/l		335-76-2

		HEE		Heel (M690)		9/30/13		2268		perfluornonaanzuur (PFNA)		<		0.00068		µg/l		375-95-1

		HEE		Heel (M690)		12/2/13		2261		perfluorundecaanzuur (PFUnA)		<		0.00072		µg/l		2058-94-8

		HEE		Heel (M690)		12/2/13		2265		perfluordecaanzuur (PFDA)		<		0.0006		µg/l		335-76-2

		HEE		Heel (M690)		12/2/13		2268		perfluornonaanzuur (PFNA)		<		0.00056		µg/l		375-95-1

		HEE		Heel (M690)		5/26/14		2261		perfluorundecaanzuur (PFUnA)		<		0.0011		µg/l		2058-94-8

		HEE		Heel (M690)		5/26/14		2265		perfluordecaanzuur (PFDA)		<		0.00079		µg/l		335-76-2

		HEE		Heel (M690)		5/26/14		2268		perfluornonaanzuur (PFNA)		<		0.00068		µg/l		375-95-1

		HEE		Heel (M690)		11/10/14		2261		perfluorundecaanzuur (PFUnA)		<		0.0006		µg/l		2058-94-8

		HEE		Heel (M690)		11/10/14		2265		perfluordecaanzuur (PFDA)		<		0.0006		µg/l		335-76-2

		HEE		Heel (M690)		11/10/14		2268		perfluornonaanzuur (PFNA)		<		0.0006		µg/l		375-95-1

		HEE		Heel (M690)		2/3/15		2261		perfluorundecaanzuur (PFUnA)		<		0.0005		µg/l		2058-94-8

		HEE		Heel (M690)		2/3/15		2265		perfluordecaanzuur (PFDA)		<		0.0005		µg/l		335-76-2

		HEE		Heel (M690)		2/3/15		2268		perfluornonaanzuur (PFNA)		<		0.0005		µg/l		375-95-1

		HEE		Heel (M690)		4/28/15		2261		perfluorundecaanzuur (PFUnA)		<		0.0005		µg/l		2058-94-8

		HEE		Heel (M690)		4/28/15		2265		perfluordecaanzuur (PFDA)		<		0.0005		µg/l		335-76-2

		HEE		Heel (M690)		4/28/15		2268		perfluornonaanzuur (PFNA)		<		0.0005		µg/l		375-95-1

		HEE		Heel (M690)		7/21/15		2261		perfluorundecaanzuur (PFUnA)		<		0.0005		µg/l		2058-94-8

		HEE		Heel (M690)		7/21/15		2265		perfluordecaanzuur (PFDA)		<		0.0005		µg/l		335-76-2

		HEE		Heel (M690)		7/21/15		2268		perfluornonaanzuur (PFNA)		<		0.0005		µg/l		375-95-1

		HEE		Heel (M690)		10/13/15		2261		perfluorundecaanzuur (PFUnA)		<		0.0005		µg/l		2058-94-8

		HEE		Heel (M690)		10/13/15		2265		perfluordecaanzuur (PFDA)		<		0.0005		µg/l		335-76-2

		HEE		Heel (M690)		10/13/15		2268		perfluornonaanzuur (PFNA)		<		0.0005		µg/l		375-95-1

		HEE		Heel (M690)		2/9/16		2261		perfluorundecaanzuur (PFUnA)		<		0.0005		µg/l		2058-94-8

		HEE		Heel (M690)		2/9/16		2265		perfluordecaanzuur (PFDA)		<		0.0005		µg/l		335-76-2

		HEE		Heel (M690)		2/9/16		2268		perfluornonaanzuur (PFNA)		<		0.0005		µg/l		375-95-1

		HEE		Heel (M690)		5/3/16		2261		perfluorundecaanzuur (PFUnA)		<		0.0005		µg/l		2058-94-8

		HEE		Heel (M690)		5/3/16		2265		perfluordecaanzuur (PFDA)		<		0.0005		µg/l		335-76-2

		HEE		Heel (M690)		5/3/16		2268		perfluornonaanzuur (PFNA)		<		0.0005		µg/l		375-95-1

		HEE		Heel (M690)		7/27/16		2261		perfluorundecaanzuur (PFUnA)		<		0.0005		µg/l		2058-94-8

		HEE		Heel (M690)		7/27/16		2265		perfluordecaanzuur (PFDA)		+		0.0005		µg/l		335-76-2

		HEE		Heel (M690)		7/27/16		2268		perfluornonaanzuur (PFNA)		+		0.0006		µg/l		375-95-1

		HEE		Heel (M690)		10/19/16		2261		perfluorundecaanzuur (PFUnA)		<		0.0005		µg/l		2058-94-8

		HEE		Heel (M690)		10/19/16		2265		perfluordecaanzuur (PFDA)		+		0.0005		µg/l		335-76-2

		HEE		Heel (M690)		10/19/16		2268		perfluornonaanzuur (PFNA)		+		0.001		µg/l		375-95-1

		KEI		Keizersveer (M865)		1/10/12		2264		perfluordodecaanzuur  (PFDoA)		<		0.1		µg/l		307-55-1

		KEI		Keizersveer (M865)		1/10/12		2269		perfluortetradecaanzuur (PFTeDA)		<		0.1		µg/l		376-06-7

		KEI		Keizersveer (M865)		1/10/12		2271		perfluor-n-tridecaanzuur (PFTDA)		<		0.1		µg/l		72629-94-8

		KEI		Keizersveer (M865)		2/7/12		2264		perfluordodecaanzuur  (PFDoA)		<		0.1		µg/l		307-55-1

		KEI		Keizersveer (M865)		2/7/12		2269		perfluortetradecaanzuur (PFTeDA)		<		0.1		µg/l		376-06-7

		KEI		Keizersveer (M865)		2/7/12		2271		perfluor-n-tridecaanzuur (PFTDA)		<		0.1		µg/l		72629-94-8

		KEI		Keizersveer (M865)		3/6/12		2264		perfluordodecaanzuur  (PFDoA)		<		0.1		µg/l		307-55-1

		KEI		Keizersveer (M865)		3/6/12		2269		perfluortetradecaanzuur (PFTeDA)		<		0.1		µg/l		376-06-7

		KEI		Keizersveer (M865)		3/6/12		2271		perfluor-n-tridecaanzuur (PFTDA)		<		0.1		µg/l		72629-94-8

		KEI		Keizersveer (M865)		4/3/12		2264		perfluordodecaanzuur  (PFDoA)		<		0.1		µg/l		307-55-1

		KEI		Keizersveer (M865)		4/3/12		2269		perfluortetradecaanzuur (PFTeDA)		<		0.1		µg/l		376-06-7

		KEI		Keizersveer (M865)		4/3/12		2271		perfluor-n-tridecaanzuur (PFTDA)		<		0.1		µg/l		72629-94-8

		KEI		Keizersveer (M865)		5/1/12		2264		perfluordodecaanzuur  (PFDoA)		<		0.1		µg/l		307-55-1

		KEI		Keizersveer (M865)		5/1/12		2269		perfluortetradecaanzuur (PFTeDA)		<		0.1		µg/l		376-06-7

		KEI		Keizersveer (M865)		5/1/12		2271		perfluor-n-tridecaanzuur (PFTDA)		<		0.1		µg/l		72629-94-8

		KEI		Keizersveer (M865)		5/29/12		2264		perfluordodecaanzuur  (PFDoA)		<		0.1		µg/l		307-55-1

		KEI		Keizersveer (M865)		5/29/12		2269		perfluortetradecaanzuur (PFTeDA)		<		0.1		µg/l		376-06-7

		KEI		Keizersveer (M865)		5/29/12		2271		perfluor-n-tridecaanzuur (PFTDA)		<		0.1		µg/l		72629-94-8

		KEI		Keizersveer (M865)		6/26/12		2264		perfluordodecaanzuur  (PFDoA)		<		0.1		µg/l		307-55-1

		KEI		Keizersveer (M865)		6/26/12		2269		perfluortetradecaanzuur (PFTeDA)		<		0.1		µg/l		376-06-7

		KEI		Keizersveer (M865)		6/26/12		2271		perfluor-n-tridecaanzuur (PFTDA)		<		0.1		µg/l		72629-94-8

		KEI		Keizersveer (M865)		7/24/12		2264		perfluordodecaanzuur  (PFDoA)		<		0.1		µg/l		307-55-1

		KEI		Keizersveer (M865)		7/24/12		2269		perfluortetradecaanzuur (PFTeDA)		<		0.1		µg/l		376-06-7

		KEI		Keizersveer (M865)		7/24/12		2271		perfluor-n-tridecaanzuur (PFTDA)		<		0.1		µg/l		72629-94-8

		KEI		Keizersveer (M865)		8/21/12		2264		perfluordodecaanzuur  (PFDoA)		<		0.1		µg/l		307-55-1

		KEI		Keizersveer (M865)		8/21/12		2269		perfluortetradecaanzuur (PFTeDA)		<		0.1		µg/l		376-06-7

		KEI		Keizersveer (M865)		8/21/12		2271		perfluor-n-tridecaanzuur (PFTDA)		<		0.1		µg/l		72629-94-8

		KEI		Keizersveer (M865)		9/18/12		2264		perfluordodecaanzuur  (PFDoA)		<		0.1		µg/l		307-55-1

		KEI		Keizersveer (M865)		9/18/12		2269		perfluortetradecaanzuur (PFTeDA)		<		0.1		µg/l		376-06-7

		KEI		Keizersveer (M865)		9/18/12		2271		perfluor-n-tridecaanzuur (PFTDA)		<		0.1		µg/l		72629-94-8

		KEI		Keizersveer (M865)		10/16/12		2264		perfluordodecaanzuur  (PFDoA)		<		0.1		µg/l		307-55-1

		KEI		Keizersveer (M865)		10/16/12		2269		perfluortetradecaanzuur (PFTeDA)		<		0.1		µg/l		376-06-7

		KEI		Keizersveer (M865)		10/16/12		2271		perfluor-n-tridecaanzuur (PFTDA)		<		0.1		µg/l		72629-94-8

		KEI		Keizersveer (M865)		11/13/12		2264		perfluordodecaanzuur  (PFDoA)		<		0.1		µg/l		307-55-1

		KEI		Keizersveer (M865)		11/13/12		2269		perfluortetradecaanzuur (PFTeDA)		<		0.1		µg/l		376-06-7

		KEI		Keizersveer (M865)		11/13/12		2271		perfluor-n-tridecaanzuur (PFTDA)		<		0.1		µg/l		72629-94-8

		KEI		Keizersveer (M865)		12/11/12		2264		perfluordodecaanzuur  (PFDoA)		<		0.1		µg/l		307-55-1

		KEI		Keizersveer (M865)		12/11/12		2269		perfluortetradecaanzuur (PFTeDA)		<		0.1		µg/l		376-06-7

		KEI		Keizersveer (M865)		12/11/12		2271		perfluor-n-tridecaanzuur (PFTDA)		<		0.1		µg/l		72629-94-8

		KEI		Keizersveer (M865)		2/5/13		2261		perfluorundecaanzuur (PFUnA)		<		0.00067		µg/l		2058-94-8

		KEI		Keizersveer (M865)		2/5/13		2265		perfluordecaanzuur (PFDA)		<		0.00056		µg/l		335-76-2

		KEI		Keizersveer (M865)		2/5/13		2268		perfluornonaanzuur (PFNA)		<		0.00053		µg/l		375-95-1

		KEI		Keizersveer (M865)		5/7/13		2261		perfluorundecaanzuur (PFUnA)		<		0.00066		µg/l		2058-94-8

		KEI		Keizersveer (M865)		5/7/13		2265		perfluordecaanzuur (PFDA)		+		0.00041		µg/l		335-76-2

		KEI		Keizersveer (M865)		5/7/13		2268		perfluornonaanzuur (PFNA)		<		0.00046		µg/l		375-95-1

		KEI		Keizersveer (M865)		8/6/13		2261		perfluorundecaanzuur (PFUnA)		<		0.00072		µg/l		2058-94-8

		KEI		Keizersveer (M865)		8/6/13		2265		perfluordecaanzuur (PFDA)		<		0.00058		µg/l		335-76-2

		KEI		Keizersveer (M865)		8/6/13		2268		perfluornonaanzuur (PFNA)		<		0.00051		µg/l		375-95-1

		KEI		Keizersveer (M865)		11/5/13		2261		perfluorundecaanzuur (PFUnA)		<		0.00075		µg/l		2058-94-8

		KEI		Keizersveer (M865)		11/5/13		2265		perfluordecaanzuur (PFDA)		+		0.00051		µg/l		335-76-2

		KEI		Keizersveer (M865)		11/5/13		2268		perfluornonaanzuur (PFNA)		<		0.00047		µg/l		375-95-1

		KEI		Keizersveer (M865)		2/4/14		2261		perfluorundecaanzuur (PFUnA)		<		0.00082		µg/l		2058-94-8

		KEI		Keizersveer (M865)		2/4/14		2265		perfluordecaanzuur (PFDA)		<		0.00063		µg/l		335-76-2

		KEI		Keizersveer (M865)		2/4/14		2268		perfluornonaanzuur (PFNA)		<		0.00057		µg/l		375-95-1

		KEI		Keizersveer (M865)		5/6/14		2261		perfluorundecaanzuur (PFUnA)		<		0.0009		µg/l		2058-94-8

		KEI		Keizersveer (M865)		5/6/14		2265		perfluordecaanzuur (PFDA)		<		0.00067		µg/l		335-76-2

		KEI		Keizersveer (M865)		5/6/14		2268		perfluornonaanzuur (PFNA)		<		0.00059		µg/l		375-95-1

		KEI		Keizersveer (M865)		8/5/14		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		KEI		Keizersveer (M865)		8/5/14		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		KEI		Keizersveer (M865)		8/5/14		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		KEI		Keizersveer (M865)		11/4/14		2261		perfluorundecaanzuur (PFUnA)		<		0.0006		µg/l		2058-94-8

		KEI		Keizersveer (M865)		11/4/14		2265		perfluordecaanzuur (PFDA)		<		0.0006		µg/l		335-76-2

		KEI		Keizersveer (M865)		11/4/14		2268		perfluornonaanzuur (PFNA)		<		0.0006		µg/l		375-95-1

		KEI		Keizersveer (M865)		2/10/15		2261		perfluorundecaanzuur (PFUnA)		<		0.0005		µg/l		2058-94-8

		KEI		Keizersveer (M865)		2/10/15		2265		perfluordecaanzuur (PFDA)		<		0.0005		µg/l		335-76-2

		KEI		Keizersveer (M865)		2/10/15		2268		perfluornonaanzuur (PFNA)		<		0.0005		µg/l		375-95-1

		KEI		Keizersveer (M865)		5/19/15		2261		perfluorundecaanzuur (PFUnA)		<		0.0005		µg/l		2058-94-8

		KEI		Keizersveer (M865)		5/19/15		2265		perfluordecaanzuur (PFDA)		<		0.0005		µg/l		335-76-2

		KEI		Keizersveer (M865)		5/19/15		2268		perfluornonaanzuur (PFNA)		<		0.0005		µg/l		375-95-1

		KEI		Keizersveer (M865)		7/28/15		2261		perfluorundecaanzuur (PFUnA)		<		0.0005		µg/l		2058-94-8

		KEI		Keizersveer (M865)		7/28/15		2265		perfluordecaanzuur (PFDA)		+		0.00054		µg/l		335-76-2

		KEI		Keizersveer (M865)		7/28/15		2268		perfluornonaanzuur (PFNA)		+		0.00063		µg/l		375-95-1

		KEI		Keizersveer (M865)		10/20/15		2261		perfluorundecaanzuur (PFUnA)		<		0.0005		µg/l		2058-94-8

		KEI		Keizersveer (M865)		10/20/15		2265		perfluordecaanzuur (PFDA)		+		0.00064		µg/l		335-76-2

		KEI		Keizersveer (M865)		10/20/15		2268		perfluornonaanzuur (PFNA)		+		0.00064		µg/l		375-95-1

		KEI		Keizersveer (M865)		2/9/16		2261		perfluorundecaanzuur (PFUnA)		<		0.0005		µg/l		2058-94-8

		KEI		Keizersveer (M865)		2/9/16		2265		perfluordecaanzuur (PFDA)		<		0.0005		µg/l		335-76-2

		KEI		Keizersveer (M865)		2/9/16		2268		perfluornonaanzuur (PFNA)		<		0.0005		µg/l		375-95-1

		KEI		Keizersveer (M865)		4/26/16		2261		perfluorundecaanzuur (PFUnA)		<		0.0005		µg/l		2058-94-8

		KEI		Keizersveer (M865)		4/26/16		2265		perfluordecaanzuur (PFDA)		<		0.0005		µg/l		335-76-2

		KEI		Keizersveer (M865)		4/26/16		2268		perfluornonaanzuur (PFNA)		<		0.0005		µg/l		375-95-1

		KEI		Keizersveer (M865)		7/19/16		2261		perfluorundecaanzuur (PFUnA)		<		0.0005		µg/l		2058-94-8

		KEI		Keizersveer (M865)		7/19/16		2265		perfluordecaanzuur (PFDA)		<		0.0005		µg/l		335-76-2

		KEI		Keizersveer (M865)		7/19/16		2268		perfluornonaanzuur (PFNA)		<		0.0005		µg/l		375-95-1

		KEI		Keizersveer (M865)		10/11/16		2261		perfluorundecaanzuur (PFUnA)		<		0.0005		µg/l		2058-94-8

		KEI		Keizersveer (M865)		10/11/16		2265		perfluordecaanzuur (PFDA)		<		0.0005		µg/l		335-76-2

		KEI		Keizersveer (M865)		10/11/16		2268		perfluornonaanzuur (PFNA)		+		0.00056		µg/l		375-95-1

		LOB		Lobith (R863/R)		5/7/08		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		5/7/08		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		5/7/08		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		5/7/08		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		5/7/08		2269		perfluortetradecaanzuur (PFTeDA)		<		0.005		µg/l		376-06-7

		LOB		Lobith (R863/R)		6/4/08		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		6/4/08		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		6/4/08		2265		perfluordecaanzuur (PFDA)		+		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		6/4/08		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		7/2/08		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		7/2/08		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		7/2/08		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		7/2/08		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		7/31/08		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		7/31/08		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		7/31/08		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		7/31/08		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		8/27/08		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		8/27/08		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		8/27/08		2265		perfluordecaanzuur (PFDA)		+		0.002		µg/l		335-76-2

		LOB		Lobith (R863/R)		8/27/08		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		9/24/08		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		9/24/08		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		9/24/08		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		9/24/08		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		10/22/08		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		10/22/08		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		10/22/08		2265		perfluordecaanzuur (PFDA)		+		0.002		µg/l		335-76-2

		LOB		Lobith (R863/R)		10/22/08		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		11/19/08		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		11/19/08		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		11/19/08		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		11/19/08		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		12/17/08		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		12/17/08		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		12/17/08		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		12/17/08		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		1/14/09		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		1/14/09		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		1/14/09		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		1/14/09		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		2/11/09		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		2/11/09		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		2/11/09		2265		perfluordecaanzuur (PFDA)		+		0.002		µg/l		335-76-2

		LOB		Lobith (R863/R)		2/11/09		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		3/11/09		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		3/11/09		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		3/11/09		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		3/11/09		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		4/8/09		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		4/8/09		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		4/8/09		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		4/8/09		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		5/6/09		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		5/6/09		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		5/6/09		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		5/6/09		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		6/3/09		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		6/3/09		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		6/3/09		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		6/3/09		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		7/1/09		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		7/1/09		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		7/1/09		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		7/1/09		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		7/29/09		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		7/29/09		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		7/29/09		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		7/29/09		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		8/26/09		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		8/26/09		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		8/26/09		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		8/26/09		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		9/23/09		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		9/23/09		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		9/23/09		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		9/23/09		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		10/21/09		2261		perfluorundecaanzuur (PFUnA)		+		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		10/21/09		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		10/21/09		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		10/21/09		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		11/18/09		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		11/18/09		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		11/18/09		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		11/18/09		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		12/16/09		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		12/16/09		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		12/16/09		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		12/16/09		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		1/13/10		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		1/13/10		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		1/13/10		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		1/13/10		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		2/10/10		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		2/10/10		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		2/10/10		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		2/10/10		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		3/10/10		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		3/10/10		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		3/10/10		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		3/10/10		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		4/7/10		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		4/7/10		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		4/7/10		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		4/7/10		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		5/6/10		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		5/6/10		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		5/6/10		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		5/6/10		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		6/2/10		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		6/2/10		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		6/2/10		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		6/2/10		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		6/30/10		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		6/30/10		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		6/30/10		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		6/30/10		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		7/28/10		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		7/28/10		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		7/28/10		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		7/28/10		2268		perfluornonaanzuur (PFNA)		+		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		8/25/10		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		8/25/10		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		8/25/10		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		8/25/10		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		9/22/10		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		9/22/10		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		9/22/10		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		9/22/10		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		10/20/10		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		10/20/10		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		10/20/10		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		10/20/10		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		11/17/10		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		11/17/10		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		11/17/10		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		11/17/10		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		12/15/10		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		12/15/10		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		12/15/10		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		12/15/10		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		1/12/11		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		1/12/11		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		1/12/11		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		1/12/11		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		2/9/11		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		2/9/11		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		2/9/11		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		2/9/11		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		3/9/11		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		3/9/11		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		3/9/11		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		3/9/11		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		4/6/11		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		4/6/11		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		4/6/11		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		4/6/11		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		5/4/11		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		5/4/11		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		5/4/11		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		5/4/11		2268		perfluornonaanzuur (PFNA)		+		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		5/31/11		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		5/31/11		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		5/31/11		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		5/31/11		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		6/29/11		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		6/29/11		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		6/29/11		2265		perfluordecaanzuur (PFDA)		+		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		6/29/11		2268		perfluornonaanzuur (PFNA)		+		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		7/27/11		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		7/27/11		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		7/27/11		2265		perfluordecaanzuur (PFDA)		+		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		7/27/11		2268		perfluornonaanzuur (PFNA)		+		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		8/24/11		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		8/24/11		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		8/24/11		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		8/24/11		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		9/21/11		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		9/21/11		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		9/21/11		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		9/21/11		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		10/19/11		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		10/19/11		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		10/19/11		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		10/19/11		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		11/16/11		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		11/16/11		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		11/16/11		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		11/16/11		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		12/14/11		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		12/14/11		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		12/14/11		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		12/14/11		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		1/11/12		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		1/11/12		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		1/11/12		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		1/11/12		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		1/11/12		2269		perfluortetradecaanzuur (PFTeDA)		<		0.1		µg/l		376-06-7

		LOB		Lobith (R863/R)		1/11/12		2271		perfluor-n-tridecaanzuur (PFTDA)		<		0.1		µg/l		72629-94-8

		LOB		Lobith (R863/R)		2/8/12		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		2/8/12		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		2/8/12		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		2/8/12		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		2/8/12		2269		perfluortetradecaanzuur (PFTeDA)		<		0.1		µg/l		376-06-7

		LOB		Lobith (R863/R)		2/8/12		2271		perfluor-n-tridecaanzuur (PFTDA)		<		0.1		µg/l		72629-94-8

		LOB		Lobith (R863/R)		3/7/12		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		3/7/12		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		3/7/12		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		3/7/12		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		3/7/12		2269		perfluortetradecaanzuur (PFTeDA)		<		0.1		µg/l		376-06-7

		LOB		Lobith (R863/R)		3/7/12		2271		perfluor-n-tridecaanzuur (PFTDA)		<		0.1		µg/l		72629-94-8

		LOB		Lobith (R863/R)		4/4/12		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		4/4/12		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		4/4/12		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		4/4/12		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		4/4/12		2269		perfluortetradecaanzuur (PFTeDA)		<		0.1		µg/l		376-06-7

		LOB		Lobith (R863/R)		4/4/12		2271		perfluor-n-tridecaanzuur (PFTDA)		<		0.1		µg/l		72629-94-8

		LOB		Lobith (R863/R)		5/2/12		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		5/2/12		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		5/2/12		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		5/2/12		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		5/2/12		2269		perfluortetradecaanzuur (PFTeDA)		<		0.1		µg/l		376-06-7

		LOB		Lobith (R863/R)		5/2/12		2271		perfluor-n-tridecaanzuur (PFTDA)		<		0.1		µg/l		72629-94-8

		LOB		Lobith (R863/R)		5/30/12		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		5/30/12		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		5/30/12		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		5/30/12		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		5/30/12		2269		perfluortetradecaanzuur (PFTeDA)		<		0.1		µg/l		376-06-7

		LOB		Lobith (R863/R)		5/30/12		2271		perfluor-n-tridecaanzuur (PFTDA)		<		0.1		µg/l		72629-94-8

		LOB		Lobith (R863/R)		6/27/12		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		6/27/12		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		6/27/12		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		6/27/12		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		6/27/12		2269		perfluortetradecaanzuur (PFTeDA)		<		0.1		µg/l		376-06-7

		LOB		Lobith (R863/R)		6/27/12		2271		perfluor-n-tridecaanzuur (PFTDA)		<		0.1		µg/l		72629-94-8

		LOB		Lobith (R863/R)		7/25/12		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		7/25/12		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		7/25/12		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		7/25/12		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		7/25/12		2269		perfluortetradecaanzuur (PFTeDA)		<		0.1		µg/l		376-06-7

		LOB		Lobith (R863/R)		7/25/12		2271		perfluor-n-tridecaanzuur (PFTDA)		<		0.1		µg/l		72629-94-8

		LOB		Lobith (R863/R)		8/22/12		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		8/22/12		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		8/22/12		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		8/22/12		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		8/22/12		2269		perfluortetradecaanzuur (PFTeDA)		<		0.1		µg/l		376-06-7

		LOB		Lobith (R863/R)		8/22/12		2271		perfluor-n-tridecaanzuur (PFTDA)		<		0.1		µg/l		72629-94-8

		LOB		Lobith (R863/R)		9/19/12		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		9/19/12		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		9/19/12		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		9/19/12		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		9/19/12		2269		perfluortetradecaanzuur (PFTeDA)		<		0.1		µg/l		376-06-7

		LOB		Lobith (R863/R)		9/19/12		2271		perfluor-n-tridecaanzuur (PFTDA)		<		0.1		µg/l		72629-94-8

		LOB		Lobith (R863/R)		10/17/12		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		10/17/12		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		10/17/12		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		10/17/12		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		10/17/12		2269		perfluortetradecaanzuur (PFTeDA)		<		0.1		µg/l		376-06-7

		LOB		Lobith (R863/R)		10/17/12		2271		perfluor-n-tridecaanzuur (PFTDA)		<		0.1		µg/l		72629-94-8

		LOB		Lobith (R863/R)		11/14/12		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		11/14/12		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		11/14/12		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		11/14/12		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		11/14/12		2269		perfluortetradecaanzuur (PFTeDA)		<		0.1		µg/l		376-06-7

		LOB		Lobith (R863/R)		11/14/12		2271		perfluor-n-tridecaanzuur (PFTDA)		<		0.1		µg/l		72629-94-8

		LOB		Lobith (R863/R)		12/12/12		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		12/12/12		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		12/12/12		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		12/12/12		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		12/12/12		2269		perfluortetradecaanzuur (PFTeDA)		<		0.1		µg/l		376-06-7

		LOB		Lobith (R863/R)		12/12/12		2271		perfluor-n-tridecaanzuur (PFTDA)		<		0.1		µg/l		72629-94-8

		LOB		Lobith (R863/R)		1/9/13		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		1/9/13		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		1/9/13		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		1/9/13		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		2/6/13		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		2/6/13		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		2/6/13		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		2/6/13		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		3/6/13		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		3/6/13		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		3/6/13		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		3/6/13		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		4/3/13		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		4/3/13		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		4/3/13		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		4/3/13		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		5/2/13		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		5/2/13		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		5/2/13		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		5/2/13		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		5/29/13		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		5/29/13		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		5/29/13		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		5/29/13		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		6/26/13		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		6/26/13		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		6/26/13		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		6/26/13		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		7/24/13		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		7/24/13		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		7/24/13		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		7/24/13		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		8/21/13		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		8/21/13		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		8/21/13		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		8/21/13		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		9/18/13		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		9/18/13		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		9/18/13		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		9/18/13		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		10/16/13		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		10/16/13		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		10/16/13		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		10/16/13		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		11/13/13		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		11/13/13		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		11/13/13		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		11/13/13		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		12/11/13		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		12/11/13		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		12/11/13		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		12/11/13		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		1/8/14		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		1/8/14		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		1/8/14		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		1/8/14		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		2/5/14		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		2/5/14		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		2/5/14		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		2/5/14		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		3/5/14		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		3/5/14		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		3/5/14		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		3/5/14		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		4/2/14		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		4/2/14		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		4/2/14		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		4/2/14		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		4/30/14		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		4/30/14		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		4/30/14		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		4/30/14		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		5/27/14		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		5/27/14		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		5/27/14		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		5/27/14		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		6/25/14		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		6/25/14		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		6/25/14		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		6/25/14		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		7/23/14		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		7/23/14		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		7/23/14		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		7/23/14		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		8/20/14		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		8/20/14		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		8/20/14		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		8/20/14		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		9/17/14		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		9/17/14		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		9/17/14		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		9/17/14		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		10/15/14		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		10/15/14		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		10/15/14		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		10/15/14		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		11/12/14		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		11/12/14		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		11/12/14		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		11/12/14		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		12/10/14		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		12/10/14		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		12/10/14		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		12/10/14		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		1/7/15		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		1/7/15		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		1/7/15		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		1/7/15		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		2/4/15		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		2/4/15		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		2/4/15		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		2/4/15		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		3/4/15		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		3/4/15		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		3/4/15		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		3/4/15		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		4/1/15		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		4/1/15		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		4/1/15		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		4/1/15		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		4/29/15		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		4/29/15		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		4/29/15		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		4/29/15		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		5/27/15		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		5/27/15		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		5/27/15		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		5/27/15		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		6/24/15		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		6/24/15		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		6/24/15		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		6/24/15		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		7/22/15		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		7/22/15		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		7/22/15		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		7/22/15		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		8/19/15		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		8/19/15		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		8/19/15		2265		perfluordecaanzuur (PFDA)		+		0.002		µg/l		335-76-2

		LOB		Lobith (R863/R)		8/19/15		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		9/16/15		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		9/16/15		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		9/16/15		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		9/16/15		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		10/14/15		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		10/14/15		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		10/14/15		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		10/14/15		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		11/11/15		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		11/11/15		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		11/11/15		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		11/11/15		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		12/9/15		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		12/9/15		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		12/9/15		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		12/9/15		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		1/7/16		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		1/7/16		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		1/7/16		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		1/7/16		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		2/3/16		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		2/3/16		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		2/3/16		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		2/3/16		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		3/2/16		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		3/2/16		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		3/2/16		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		3/2/16		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		3/30/16		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		3/30/16		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		3/30/16		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		3/30/16		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		4/28/16		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		4/28/16		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		4/28/16		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		4/28/16		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		5/25/16		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		5/25/16		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		5/25/16		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		5/25/16		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		6/22/16		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		6/22/16		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		6/22/16		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		6/22/16		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		7/20/16		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		7/20/16		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		7/20/16		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		7/20/16		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		8/17/16		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		8/17/16		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		8/17/16		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		8/17/16		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		9/14/16		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		9/14/16		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		9/14/16		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		9/14/16		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		10/12/16		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		10/12/16		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		10/12/16		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		10/12/16		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		11/9/16		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		11/9/16		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		11/9/16		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		11/9/16		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		LOB		Lobith (R863/R)		12/7/16		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		LOB		Lobith (R863/R)		12/7/16		2264		perfluordodecaanzuur  (PFDoA)		<		0.001		µg/l		307-55-1

		LOB		Lobith (R863/R)		12/7/16		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		LOB		Lobith (R863/R)		12/7/16		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NGN		Nieuwegein (R950)		1/12/11		2261		perfluorundecaanzuur (PFUnA)		<		0.00025		µg/l		2058-94-8

		NGN		Nieuwegein (R950)		1/12/11		2265		perfluordecaanzuur (PFDA)		+		0.00034		µg/l		335-76-2

		NGN		Nieuwegein (R950)		1/12/11		2268		perfluornonaanzuur (PFNA)		+		0.0003		µg/l		375-95-1

		NGN		Nieuwegein (R950)		2/9/11		2261		perfluorundecaanzuur (PFUnA)		<		0.00025		µg/l		2058-94-8

		NGN		Nieuwegein (R950)		2/9/11		2265		perfluordecaanzuur (PFDA)		<		0.00025		µg/l		335-76-2

		NGN		Nieuwegein (R950)		2/9/11		2268		perfluornonaanzuur (PFNA)		+		0.00027		µg/l		375-95-1

		NGN		Nieuwegein (R950)		3/9/11		2261		perfluorundecaanzuur (PFUnA)		<		0.00025		µg/l		2058-94-8

		NGN		Nieuwegein (R950)		3/9/11		2265		perfluordecaanzuur (PFDA)		<		0.00025		µg/l		335-76-2

		NGN		Nieuwegein (R950)		3/9/11		2268		perfluornonaanzuur (PFNA)		+		0.00033		µg/l		375-95-1

		NGN		Nieuwegein (R950)		4/6/11		2261		perfluorundecaanzuur (PFUnA)		<		0.00027		µg/l		2058-94-8

		NGN		Nieuwegein (R950)		4/6/11		2265		perfluordecaanzuur (PFDA)		+		0.0004		µg/l		335-76-2

		NGN		Nieuwegein (R950)		4/6/11		2268		perfluornonaanzuur (PFNA)		+		0.00038		µg/l		375-95-1

		NGN		Nieuwegein (R950)		5/3/11		2261		perfluorundecaanzuur (PFUnA)		<		0.00025		µg/l		2058-94-8

		NGN		Nieuwegein (R950)		5/3/11		2265		perfluordecaanzuur (PFDA)		+		0.00045		µg/l		335-76-2

		NGN		Nieuwegein (R950)		5/3/11		2268		perfluornonaanzuur (PFNA)		+		0.0005		µg/l		375-95-1

		NGN		Nieuwegein (R950)		5/31/11		2261		perfluorundecaanzuur (PFUnA)		<		0.00025		µg/l		2058-94-8

		NGN		Nieuwegein (R950)		5/31/11		2265		perfluordecaanzuur (PFDA)		+		0.00039		µg/l		335-76-2

		NGN		Nieuwegein (R950)		5/31/11		2268		perfluornonaanzuur (PFNA)		+		0.00052		µg/l		375-95-1

		NGN		Nieuwegein (R950)		6/29/11		2261		perfluorundecaanzuur (PFUnA)		<		0.00025		µg/l		2058-94-8

		NGN		Nieuwegein (R950)		6/29/11		2265		perfluordecaanzuur (PFDA)		+		0.00041		µg/l		335-76-2

		NGN		Nieuwegein (R950)		6/29/11		2268		perfluornonaanzuur (PFNA)		+		0.00065		µg/l		375-95-1

		NGN		Nieuwegein (R950)		7/27/11		2261		perfluorundecaanzuur (PFUnA)		<		0.00025		µg/l		2058-94-8

		NGN		Nieuwegein (R950)		7/27/11		2265		perfluordecaanzuur (PFDA)		+		0.00056		µg/l		335-76-2

		NGN		Nieuwegein (R950)		7/27/11		2268		perfluornonaanzuur (PFNA)		+		0.00059		µg/l		375-95-1

		NGN		Nieuwegein (R950)		8/24/11		2261		perfluorundecaanzuur (PFUnA)		<		0.00025		µg/l		2058-94-8

		NGN		Nieuwegein (R950)		8/24/11		2265		perfluordecaanzuur (PFDA)		+		0.00099		µg/l		335-76-2

		NGN		Nieuwegein (R950)		8/24/11		2268		perfluornonaanzuur (PFNA)		+		0.001		µg/l		375-95-1

		NGN		Nieuwegein (R950)		9/21/11		2261		perfluorundecaanzuur (PFUnA)		<		0.00025		µg/l		2058-94-8

		NGN		Nieuwegein (R950)		9/21/11		2265		perfluordecaanzuur (PFDA)		+		0.0009		µg/l		335-76-2

		NGN		Nieuwegein (R950)		9/21/11		2268		perfluornonaanzuur (PFNA)		+		0.00068		µg/l		375-95-1

		NGN		Nieuwegein (R950)		10/19/11		2261		perfluorundecaanzuur (PFUnA)		<		0.00025		µg/l		2058-94-8

		NGN		Nieuwegein (R950)		10/19/11		2265		perfluordecaanzuur (PFDA)		+		0.00075		µg/l		335-76-2

		NGN		Nieuwegein (R950)		10/19/11		2268		perfluornonaanzuur (PFNA)		+		0.00088		µg/l		375-95-1

		NGN		Nieuwegein (R950)		11/16/11		2261		perfluorundecaanzuur (PFUnA)		<		0.00025		µg/l		2058-94-8

		NGN		Nieuwegein (R950)		11/16/11		2265		perfluordecaanzuur (PFDA)		+		0.00066		µg/l		335-76-2

		NGN		Nieuwegein (R950)		11/16/11		2268		perfluornonaanzuur (PFNA)		+		0.00096		µg/l		375-95-1

		NGN		Nieuwegein (R950)		12/14/11		2261		perfluorundecaanzuur (PFUnA)		<		0.00025		µg/l		2058-94-8

		NGN		Nieuwegein (R950)		12/14/11		2265		perfluordecaanzuur (PFDA)		+		0.00071		µg/l		335-76-2

		NGN		Nieuwegein (R950)		12/14/11		2268		perfluornonaanzuur (PFNA)		+		0.00064		µg/l		375-95-1

		NGN		Nieuwegein (R950)		1/11/12		2261		perfluorundecaanzuur (PFUnA)		<		0.00025		µg/l		2058-94-8

		NGN		Nieuwegein (R950)		1/11/12		2264		perfluordodecaanzuur  (PFDoA)		<		0.1		µg/l		307-55-1

		NGN		Nieuwegein (R950)		1/11/12		2265		perfluordecaanzuur (PFDA)		+		0.00032		µg/l		335-76-2

		NGN		Nieuwegein (R950)		1/11/12		2268		perfluornonaanzuur (PFNA)		<		0.0005		µg/l		375-95-1

		NGN		Nieuwegein (R950)		1/11/12		2269		perfluortetradecaanzuur (PFTeDA)		<		0.1		µg/l		376-06-7

		NGN		Nieuwegein (R950)		1/11/12		2271		perfluor-n-tridecaanzuur (PFTDA)		<		0.1		µg/l		72629-94-8

		NGN		Nieuwegein (R950)		2/8/12		2261		perfluorundecaanzuur (PFUnA)		<		0.00092		µg/l		2058-94-8

		NGN		Nieuwegein (R950)		2/8/12		2264		perfluordodecaanzuur  (PFDoA)		<		0.1		µg/l		307-55-1

		NGN		Nieuwegein (R950)		2/8/12		2265		perfluordecaanzuur (PFDA)		<		0.00041		µg/l		335-76-2

		NGN		Nieuwegein (R950)		2/8/12		2268		perfluornonaanzuur (PFNA)		<		0.00053		µg/l		375-95-1

		NGN		Nieuwegein (R950)		2/8/12		2269		perfluortetradecaanzuur (PFTeDA)		<		0.1		µg/l		376-06-7

		NGN		Nieuwegein (R950)		2/8/12		2271		perfluor-n-tridecaanzuur (PFTDA)		<		0.1		µg/l		72629-94-8

		NGN		Nieuwegein (R950)		3/7/12		2261		perfluorundecaanzuur (PFUnA)		<		0.00025		µg/l		2058-94-8

		NGN		Nieuwegein (R950)		3/7/12		2264		perfluordodecaanzuur  (PFDoA)		<		0.1		µg/l		307-55-1

		NGN		Nieuwegein (R950)		3/7/12		2265		perfluordecaanzuur (PFDA)		<		0.00025		µg/l		335-76-2

		NGN		Nieuwegein (R950)		3/7/12		2268		perfluornonaanzuur (PFNA)		+		0.00049		µg/l		375-95-1

		NGN		Nieuwegein (R950)		3/7/12		2269		perfluortetradecaanzuur (PFTeDA)		<		0.1		µg/l		376-06-7

		NGN		Nieuwegein (R950)		3/7/12		2271		perfluor-n-tridecaanzuur (PFTDA)		<		0.1		µg/l		72629-94-8

		NGN		Nieuwegein (R950)		4/4/12		2261		perfluorundecaanzuur (PFUnA)		<		0.00025		µg/l		2058-94-8

		NGN		Nieuwegein (R950)		4/4/12		2264		perfluordodecaanzuur  (PFDoA)		<		0.1		µg/l		307-55-1

		NGN		Nieuwegein (R950)		4/4/12		2265		perfluordecaanzuur (PFDA)		<		0.00025		µg/l		335-76-2

		NGN		Nieuwegein (R950)		4/4/12		2268		perfluornonaanzuur (PFNA)		<		0.00025		µg/l		375-95-1

		NGN		Nieuwegein (R950)		4/4/12		2269		perfluortetradecaanzuur (PFTeDA)		<		0.1		µg/l		376-06-7

		NGN		Nieuwegein (R950)		4/4/12		2271		perfluor-n-tridecaanzuur (PFTDA)		<		0.1		µg/l		72629-94-8

		NGN		Nieuwegein (R950)		5/2/12		2261		perfluorundecaanzuur (PFUnA)		<		0.00025		µg/l		2058-94-8

		NGN		Nieuwegein (R950)		5/2/12		2264		perfluordodecaanzuur  (PFDoA)		<		0.1		µg/l		307-55-1

		NGN		Nieuwegein (R950)		5/2/12		2265		perfluordecaanzuur (PFDA)		<		0.00025		µg/l		335-76-2

		NGN		Nieuwegein (R950)		5/2/12		2268		perfluornonaanzuur (PFNA)		+		0.00025		µg/l		375-95-1

		NGN		Nieuwegein (R950)		5/2/12		2269		perfluortetradecaanzuur (PFTeDA)		<		0.1		µg/l		376-06-7

		NGN		Nieuwegein (R950)		5/2/12		2271		perfluor-n-tridecaanzuur (PFTDA)		<		0.1		µg/l		72629-94-8

		NGN		Nieuwegein (R950)		5/30/12		2261		perfluorundecaanzuur (PFUnA)		<		0.00025		µg/l		2058-94-8

		NGN		Nieuwegein (R950)		5/30/12		2264		perfluordodecaanzuur  (PFDoA)		<		0.1		µg/l		307-55-1

		NGN		Nieuwegein (R950)		5/30/12		2265		perfluordecaanzuur (PFDA)		<		0.00025		µg/l		335-76-2

		NGN		Nieuwegein (R950)		5/30/12		2268		perfluornonaanzuur (PFNA)		<		0.00025		µg/l		375-95-1

		NGN		Nieuwegein (R950)		5/30/12		2269		perfluortetradecaanzuur (PFTeDA)		<		0.1		µg/l		376-06-7

		NGN		Nieuwegein (R950)		5/30/12		2271		perfluor-n-tridecaanzuur (PFTDA)		<		0.1		µg/l		72629-94-8

		NGN		Nieuwegein (R950)		6/27/12		2261		perfluorundecaanzuur (PFUnA)		<		0.00025		µg/l		2058-94-8

		NGN		Nieuwegein (R950)		6/27/12		2264		perfluordodecaanzuur  (PFDoA)		<		0.1		µg/l		307-55-1

		NGN		Nieuwegein (R950)		6/27/12		2265		perfluordecaanzuur (PFDA)		<		0.00025		µg/l		335-76-2

		NGN		Nieuwegein (R950)		6/27/12		2268		perfluornonaanzuur (PFNA)		<		0.00025		µg/l		375-95-1

		NGN		Nieuwegein (R950)		6/27/12		2269		perfluortetradecaanzuur (PFTeDA)		<		0.1		µg/l		376-06-7

		NGN		Nieuwegein (R950)		6/27/12		2271		perfluor-n-tridecaanzuur (PFTDA)		<		0.1		µg/l		72629-94-8

		NGN		Nieuwegein (R950)		7/25/12		2261		perfluorundecaanzuur (PFUnA)		<		0.00025		µg/l		2058-94-8

		NGN		Nieuwegein (R950)		7/25/12		2264		perfluordodecaanzuur  (PFDoA)		<		0.1		µg/l		307-55-1

		NGN		Nieuwegein (R950)		7/25/12		2265		perfluordecaanzuur (PFDA)		<		0.00025		µg/l		335-76-2

		NGN		Nieuwegein (R950)		7/25/12		2268		perfluornonaanzuur (PFNA)		+		0.00053		µg/l		375-95-1

		NGN		Nieuwegein (R950)		7/25/12		2269		perfluortetradecaanzuur (PFTeDA)		<		0.1		µg/l		376-06-7

		NGN		Nieuwegein (R950)		7/25/12		2271		perfluor-n-tridecaanzuur (PFTDA)		<		0.1		µg/l		72629-94-8

		NGN		Nieuwegein (R950)		8/22/12		2261		perfluorundecaanzuur (PFUnA)		<		0.00025		µg/l		2058-94-8

		NGN		Nieuwegein (R950)		8/22/12		2264		perfluordodecaanzuur  (PFDoA)		<		0.1		µg/l		307-55-1

		NGN		Nieuwegein (R950)		8/22/12		2265		perfluordecaanzuur (PFDA)		+		0.00052		µg/l		335-76-2

		NGN		Nieuwegein (R950)		8/22/12		2268		perfluornonaanzuur (PFNA)		+		0.00054		µg/l		375-95-1

		NGN		Nieuwegein (R950)		8/22/12		2269		perfluortetradecaanzuur (PFTeDA)		<		0.1		µg/l		376-06-7

		NGN		Nieuwegein (R950)		8/22/12		2271		perfluor-n-tridecaanzuur (PFTDA)		<		0.1		µg/l		72629-94-8

		NGN		Nieuwegein (R950)		9/19/12		2261		perfluorundecaanzuur (PFUnA)		<		0.00025		µg/l		2058-94-8

		NGN		Nieuwegein (R950)		9/19/12		2264		perfluordodecaanzuur  (PFDoA)		<		0.1		µg/l		307-55-1

		NGN		Nieuwegein (R950)		9/19/12		2265		perfluordecaanzuur (PFDA)		+		0.00066		µg/l		335-76-2

		NGN		Nieuwegein (R950)		9/19/12		2268		perfluornonaanzuur (PFNA)		+		0.00043		µg/l		375-95-1

		NGN		Nieuwegein (R950)		9/19/12		2269		perfluortetradecaanzuur (PFTeDA)		<		0.1		µg/l		376-06-7

		NGN		Nieuwegein (R950)		9/19/12		2271		perfluor-n-tridecaanzuur (PFTDA)		<		0.1		µg/l		72629-94-8

		NGN		Nieuwegein (R950)		10/17/12		2261		perfluorundecaanzuur (PFUnA)		<		0.00025		µg/l		2058-94-8

		NGN		Nieuwegein (R950)		10/17/12		2264		perfluordodecaanzuur  (PFDoA)		<		0.1		µg/l		307-55-1

		NGN		Nieuwegein (R950)		10/17/12		2265		perfluordecaanzuur (PFDA)		<		0.00025		µg/l		335-76-2

		NGN		Nieuwegein (R950)		10/17/12		2268		perfluornonaanzuur (PFNA)		+		0.00052		µg/l		375-95-1

		NGN		Nieuwegein (R950)		10/17/12		2269		perfluortetradecaanzuur (PFTeDA)		<		0.1		µg/l		376-06-7

		NGN		Nieuwegein (R950)		10/17/12		2271		perfluor-n-tridecaanzuur (PFTDA)		<		0.1		µg/l		72629-94-8

		NGN		Nieuwegein (R950)		11/14/12		2261		perfluorundecaanzuur (PFUnA)		<		0.00025		µg/l		2058-94-8

		NGN		Nieuwegein (R950)		11/14/12		2264		perfluordodecaanzuur  (PFDoA)		<		0.1		µg/l		307-55-1

		NGN		Nieuwegein (R950)		11/14/12		2265		perfluordecaanzuur (PFDA)		<		0.00025		µg/l		335-76-2

		NGN		Nieuwegein (R950)		11/14/12		2268		perfluornonaanzuur (PFNA)		+		0.00037		µg/l		375-95-1

		NGN		Nieuwegein (R950)		11/14/12		2269		perfluortetradecaanzuur (PFTeDA)		<		0.1		µg/l		376-06-7

		NGN		Nieuwegein (R950)		11/14/12		2271		perfluor-n-tridecaanzuur (PFTDA)		<		0.1		µg/l		72629-94-8

		NGN		Nieuwegein (R950)		12/12/12		2261		perfluorundecaanzuur (PFUnA)		<		0.0007		µg/l		2058-94-8

		NGN		Nieuwegein (R950)		12/12/12		2264		perfluordodecaanzuur  (PFDoA)		<		0.1		µg/l		307-55-1

		NGN		Nieuwegein (R950)		12/12/12		2265		perfluordecaanzuur (PFDA)		<		0.0007		µg/l		335-76-2

		NGN		Nieuwegein (R950)		12/12/12		2268		perfluornonaanzuur (PFNA)		<		0.00055		µg/l		375-95-1

		NGN		Nieuwegein (R950)		12/12/12		2269		perfluortetradecaanzuur (PFTeDA)		<		0.1		µg/l		376-06-7

		NGN		Nieuwegein (R950)		12/12/12		2271		perfluor-n-tridecaanzuur (PFTDA)		<		0.1		µg/l		72629-94-8

		NGN		Nieuwegein (R950)		1/9/13		2261		perfluorundecaanzuur (PFUnA)		<		0.00075		µg/l		2058-94-8

		NGN		Nieuwegein (R950)		1/9/13		2265		perfluordecaanzuur (PFDA)		<		0.0007		µg/l		335-76-2

		NGN		Nieuwegein (R950)		1/9/13		2268		perfluornonaanzuur (PFNA)		<		0.00059		µg/l		375-95-1

		NGN		Nieuwegein (R950)		2/6/13		2261		perfluorundecaanzuur (PFUnA)		<		0.00025		µg/l		2058-94-8

		NGN		Nieuwegein (R950)		2/6/13		2265		perfluordecaanzuur (PFDA)		<		0.00025		µg/l		335-76-2

		NGN		Nieuwegein (R950)		2/6/13		2268		perfluornonaanzuur (PFNA)		<		0.00025		µg/l		375-95-1

		NGN		Nieuwegein (R950)		3/6/13		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NGN		Nieuwegein (R950)		3/6/13		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NGN		Nieuwegein (R950)		3/6/13		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NGN		Nieuwegein (R950)		4/3/13		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NGN		Nieuwegein (R950)		4/3/13		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NGN		Nieuwegein (R950)		4/3/13		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NGN		Nieuwegein (R950)		5/1/13		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NGN		Nieuwegein (R950)		5/1/13		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NGN		Nieuwegein (R950)		5/1/13		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NGN		Nieuwegein (R950)		5/29/13		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NGN		Nieuwegein (R950)		5/29/13		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NGN		Nieuwegein (R950)		5/29/13		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NGN		Nieuwegein (R950)		6/24/13		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NGN		Nieuwegein (R950)		6/24/13		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NGN		Nieuwegein (R950)		6/24/13		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NGN		Nieuwegein (R950)		7/22/13		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NGN		Nieuwegein (R950)		7/22/13		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NGN		Nieuwegein (R950)		7/22/13		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NGN		Nieuwegein (R950)		8/19/13		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NGN		Nieuwegein (R950)		8/19/13		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NGN		Nieuwegein (R950)		8/19/13		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NGN		Nieuwegein (R950)		9/16/13		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NGN		Nieuwegein (R950)		9/16/13		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NGN		Nieuwegein (R950)		9/16/13		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NGN		Nieuwegein (R950)		10/14/13		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NGN		Nieuwegein (R950)		10/14/13		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NGN		Nieuwegein (R950)		10/14/13		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NGN		Nieuwegein (R950)		11/11/13		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NGN		Nieuwegein (R950)		11/11/13		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NGN		Nieuwegein (R950)		11/11/13		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NGN		Nieuwegein (R950)		12/9/13		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NGN		Nieuwegein (R950)		12/9/13		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NGN		Nieuwegein (R950)		12/9/13		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NGN		Nieuwegein (R950)		1/6/14		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NGN		Nieuwegein (R950)		1/6/14		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NGN		Nieuwegein (R950)		1/6/14		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NGN		Nieuwegein (R950)		2/3/14		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NGN		Nieuwegein (R950)		2/3/14		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NGN		Nieuwegein (R950)		2/3/14		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NGN		Nieuwegein (R950)		3/3/14		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NGN		Nieuwegein (R950)		3/3/14		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NGN		Nieuwegein (R950)		3/3/14		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NGN		Nieuwegein (R950)		3/31/14		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NGN		Nieuwegein (R950)		3/31/14		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NGN		Nieuwegein (R950)		3/31/14		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NGN		Nieuwegein (R950)		4/28/14		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NGN		Nieuwegein (R950)		4/28/14		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NGN		Nieuwegein (R950)		4/28/14		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NGN		Nieuwegein (R950)		5/26/14		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NGN		Nieuwegein (R950)		5/26/14		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NGN		Nieuwegein (R950)		5/26/14		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NGN		Nieuwegein (R950)		6/23/14		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NGN		Nieuwegein (R950)		6/23/14		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NGN		Nieuwegein (R950)		6/23/14		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NGN		Nieuwegein (R950)		7/21/14		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NGN		Nieuwegein (R950)		7/21/14		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NGN		Nieuwegein (R950)		7/21/14		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NGN		Nieuwegein (R950)		8/18/14		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NGN		Nieuwegein (R950)		8/18/14		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NGN		Nieuwegein (R950)		8/18/14		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NGN		Nieuwegein (R950)		9/15/14		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NGN		Nieuwegein (R950)		9/15/14		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NGN		Nieuwegein (R950)		9/15/14		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NGN		Nieuwegein (R950)		10/13/14		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NGN		Nieuwegein (R950)		10/13/14		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NGN		Nieuwegein (R950)		10/13/14		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NGN		Nieuwegein (R950)		11/10/14		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NGN		Nieuwegein (R950)		11/10/14		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NGN		Nieuwegein (R950)		11/10/14		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NGN		Nieuwegein (R950)		12/8/14		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NGN		Nieuwegein (R950)		12/8/14		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NGN		Nieuwegein (R950)		12/8/14		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NGN		Nieuwegein (R950)		1/5/15		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NGN		Nieuwegein (R950)		1/5/15		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NGN		Nieuwegein (R950)		1/5/15		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NGN		Nieuwegein (R950)		2/2/15		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NGN		Nieuwegein (R950)		2/2/15		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NGN		Nieuwegein (R950)		2/2/15		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NGN		Nieuwegein (R950)		3/2/15		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NGN		Nieuwegein (R950)		3/2/15		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NGN		Nieuwegein (R950)		3/2/15		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NGN		Nieuwegein (R950)		3/30/15		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NGN		Nieuwegein (R950)		3/30/15		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NGN		Nieuwegein (R950)		3/30/15		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NGN		Nieuwegein (R950)		4/28/15		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NGN		Nieuwegein (R950)		4/28/15		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NGN		Nieuwegein (R950)		4/28/15		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NGN		Nieuwegein (R950)		5/26/15		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NGN		Nieuwegein (R950)		5/26/15		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NGN		Nieuwegein (R950)		5/26/15		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NGN		Nieuwegein (R950)		6/22/15		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NGN		Nieuwegein (R950)		6/22/15		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NGN		Nieuwegein (R950)		6/22/15		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NGN		Nieuwegein (R950)		7/20/15		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NGN		Nieuwegein (R950)		7/20/15		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NGN		Nieuwegein (R950)		7/20/15		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NGN		Nieuwegein (R950)		8/17/15		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NGN		Nieuwegein (R950)		8/17/15		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NGN		Nieuwegein (R950)		8/17/15		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NGN		Nieuwegein (R950)		9/14/15		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NGN		Nieuwegein (R950)		9/14/15		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NGN		Nieuwegein (R950)		9/14/15		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NGN		Nieuwegein (R950)		10/12/15		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NGN		Nieuwegein (R950)		10/12/15		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NGN		Nieuwegein (R950)		10/12/15		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NGN		Nieuwegein (R950)		11/9/15		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NGN		Nieuwegein (R950)		11/9/15		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NGN		Nieuwegein (R950)		11/9/15		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NGN		Nieuwegein (R950)		12/7/15		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NGN		Nieuwegein (R950)		12/7/15		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NGN		Nieuwegein (R950)		12/7/15		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NGN		Nieuwegein (R950)		1/4/16		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NGN		Nieuwegein (R950)		1/4/16		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NGN		Nieuwegein (R950)		1/4/16		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NGN		Nieuwegein (R950)		2/1/16		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NGN		Nieuwegein (R950)		2/1/16		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NGN		Nieuwegein (R950)		2/1/16		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NGN		Nieuwegein (R950)		2/29/16		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NGN		Nieuwegein (R950)		2/29/16		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NGN		Nieuwegein (R950)		2/29/16		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NGN		Nieuwegein (R950)		3/29/16		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NGN		Nieuwegein (R950)		3/29/16		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NGN		Nieuwegein (R950)		3/29/16		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NGN		Nieuwegein (R950)		4/25/16		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NGN		Nieuwegein (R950)		4/25/16		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NGN		Nieuwegein (R950)		4/25/16		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NGN		Nieuwegein (R950)		5/23/16		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NGN		Nieuwegein (R950)		5/23/16		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NGN		Nieuwegein (R950)		5/23/16		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NGN		Nieuwegein (R950)		6/20/16		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NGN		Nieuwegein (R950)		6/20/16		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NGN		Nieuwegein (R950)		6/20/16		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NGN		Nieuwegein (R950)		7/18/16		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NGN		Nieuwegein (R950)		7/18/16		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NGN		Nieuwegein (R950)		7/18/16		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NGN		Nieuwegein (R950)		8/15/16		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NGN		Nieuwegein (R950)		8/15/16		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NGN		Nieuwegein (R950)		8/15/16		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NGN		Nieuwegein (R950)		9/12/16		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NGN		Nieuwegein (R950)		9/12/16		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NGN		Nieuwegein (R950)		9/12/16		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NGN		Nieuwegein (R950)		10/10/16		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NGN		Nieuwegein (R950)		10/10/16		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NGN		Nieuwegein (R950)		10/10/16		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NGN		Nieuwegein (R950)		11/7/16		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NGN		Nieuwegein (R950)		11/7/16		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NGN		Nieuwegein (R950)		11/7/16		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NGN		Nieuwegein (R950)		12/5/16		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NGN		Nieuwegein (R950)		12/5/16		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NGN		Nieuwegein (R950)		12/5/16		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NSL		Nieuwersluis (R1000)		1/8/13		2261		perfluorundecaanzuur (PFUnA)		<		0.0007		µg/l		2058-94-8

		NSL		Nieuwersluis (R1000)		1/8/13		2265		perfluordecaanzuur (PFDA)		<		0.00075		µg/l		335-76-2

		NSL		Nieuwersluis (R1000)		1/8/13		2268		perfluornonaanzuur (PFNA)		<		0.00053		µg/l		375-95-1

		NSL		Nieuwersluis (R1000)		2/5/13		2261		perfluorundecaanzuur (PFUnA)		<		0.00025		µg/l		2058-94-8

		NSL		Nieuwersluis (R1000)		2/5/13		2265		perfluordecaanzuur (PFDA)		<		0.00025		µg/l		335-76-2

		NSL		Nieuwersluis (R1000)		2/5/13		2268		perfluornonaanzuur (PFNA)		<		0.00025		µg/l		375-95-1

		NSL		Nieuwersluis (R1000)		3/5/13		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NSL		Nieuwersluis (R1000)		3/5/13		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NSL		Nieuwersluis (R1000)		3/5/13		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NSL		Nieuwersluis (R1000)		4/2/13		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NSL		Nieuwersluis (R1000)		4/2/13		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NSL		Nieuwersluis (R1000)		4/2/13		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NSL		Nieuwersluis (R1000)		5/1/13		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NSL		Nieuwersluis (R1000)		5/1/13		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NSL		Nieuwersluis (R1000)		5/1/13		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NSL		Nieuwersluis (R1000)		5/28/13		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NSL		Nieuwersluis (R1000)		5/28/13		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NSL		Nieuwersluis (R1000)		5/28/13		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NSL		Nieuwersluis (R1000)		6/25/13		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NSL		Nieuwersluis (R1000)		6/25/13		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NSL		Nieuwersluis (R1000)		6/25/13		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NSL		Nieuwersluis (R1000)		7/23/13		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NSL		Nieuwersluis (R1000)		7/23/13		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NSL		Nieuwersluis (R1000)		7/23/13		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NSL		Nieuwersluis (R1000)		8/20/13		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NSL		Nieuwersluis (R1000)		8/20/13		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NSL		Nieuwersluis (R1000)		8/20/13		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NSL		Nieuwersluis (R1000)		9/17/13		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NSL		Nieuwersluis (R1000)		9/17/13		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NSL		Nieuwersluis (R1000)		9/17/13		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NSL		Nieuwersluis (R1000)		10/15/13		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NSL		Nieuwersluis (R1000)		10/15/13		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NSL		Nieuwersluis (R1000)		10/15/13		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NSL		Nieuwersluis (R1000)		11/12/13		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NSL		Nieuwersluis (R1000)		11/12/13		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NSL		Nieuwersluis (R1000)		11/12/13		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NSL		Nieuwersluis (R1000)		12/10/13		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NSL		Nieuwersluis (R1000)		12/10/13		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NSL		Nieuwersluis (R1000)		12/10/13		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NSL		Nieuwersluis (R1000)		1/7/14		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NSL		Nieuwersluis (R1000)		1/7/14		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NSL		Nieuwersluis (R1000)		1/7/14		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NSL		Nieuwersluis (R1000)		2/4/14		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NSL		Nieuwersluis (R1000)		2/4/14		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NSL		Nieuwersluis (R1000)		2/4/14		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NSL		Nieuwersluis (R1000)		3/4/14		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NSL		Nieuwersluis (R1000)		3/4/14		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NSL		Nieuwersluis (R1000)		3/4/14		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NSL		Nieuwersluis (R1000)		4/1/14		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NSL		Nieuwersluis (R1000)		4/1/14		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NSL		Nieuwersluis (R1000)		4/1/14		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NSL		Nieuwersluis (R1000)		4/29/14		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NSL		Nieuwersluis (R1000)		4/29/14		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NSL		Nieuwersluis (R1000)		4/29/14		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NSL		Nieuwersluis (R1000)		5/27/14		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NSL		Nieuwersluis (R1000)		5/27/14		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NSL		Nieuwersluis (R1000)		5/27/14		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NSL		Nieuwersluis (R1000)		6/24/14		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NSL		Nieuwersluis (R1000)		6/24/14		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NSL		Nieuwersluis (R1000)		6/24/14		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NSL		Nieuwersluis (R1000)		7/22/14		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NSL		Nieuwersluis (R1000)		7/22/14		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NSL		Nieuwersluis (R1000)		7/22/14		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NSL		Nieuwersluis (R1000)		8/19/14		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NSL		Nieuwersluis (R1000)		8/19/14		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NSL		Nieuwersluis (R1000)		8/19/14		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NSL		Nieuwersluis (R1000)		9/16/14		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NSL		Nieuwersluis (R1000)		9/16/14		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NSL		Nieuwersluis (R1000)		9/16/14		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NSL		Nieuwersluis (R1000)		10/14/14		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NSL		Nieuwersluis (R1000)		10/14/14		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NSL		Nieuwersluis (R1000)		10/14/14		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NSL		Nieuwersluis (R1000)		11/11/14		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NSL		Nieuwersluis (R1000)		11/11/14		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NSL		Nieuwersluis (R1000)		11/11/14		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NSL		Nieuwersluis (R1000)		12/9/14		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NSL		Nieuwersluis (R1000)		12/9/14		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NSL		Nieuwersluis (R1000)		12/9/14		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NSL		Nieuwersluis (R1000)		1/6/15		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NSL		Nieuwersluis (R1000)		1/6/15		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NSL		Nieuwersluis (R1000)		1/6/15		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NSL		Nieuwersluis (R1000)		2/3/15		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NSL		Nieuwersluis (R1000)		2/3/15		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NSL		Nieuwersluis (R1000)		2/3/15		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NSL		Nieuwersluis (R1000)		3/3/15		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NSL		Nieuwersluis (R1000)		3/3/15		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NSL		Nieuwersluis (R1000)		3/3/15		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NSL		Nieuwersluis (R1000)		3/31/15		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NSL		Nieuwersluis (R1000)		3/31/15		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NSL		Nieuwersluis (R1000)		3/31/15		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NSL		Nieuwersluis (R1000)		4/28/15		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NSL		Nieuwersluis (R1000)		4/28/15		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NSL		Nieuwersluis (R1000)		4/28/15		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NSL		Nieuwersluis (R1000)		5/26/15		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NSL		Nieuwersluis (R1000)		5/26/15		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NSL		Nieuwersluis (R1000)		5/26/15		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NSL		Nieuwersluis (R1000)		6/23/15		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NSL		Nieuwersluis (R1000)		6/23/15		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NSL		Nieuwersluis (R1000)		6/23/15		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NSL		Nieuwersluis (R1000)		7/21/15		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NSL		Nieuwersluis (R1000)		7/21/15		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NSL		Nieuwersluis (R1000)		7/21/15		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NSL		Nieuwersluis (R1000)		8/18/15		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NSL		Nieuwersluis (R1000)		8/18/15		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NSL		Nieuwersluis (R1000)		8/18/15		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NSL		Nieuwersluis (R1000)		9/15/15		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NSL		Nieuwersluis (R1000)		9/15/15		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NSL		Nieuwersluis (R1000)		9/15/15		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NSL		Nieuwersluis (R1000)		10/13/15		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NSL		Nieuwersluis (R1000)		10/13/15		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NSL		Nieuwersluis (R1000)		10/13/15		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NSL		Nieuwersluis (R1000)		11/10/15		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NSL		Nieuwersluis (R1000)		11/10/15		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NSL		Nieuwersluis (R1000)		11/10/15		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NSL		Nieuwersluis (R1000)		12/8/15		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NSL		Nieuwersluis (R1000)		12/8/15		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NSL		Nieuwersluis (R1000)		12/8/15		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NSL		Nieuwersluis (R1000)		1/5/16		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NSL		Nieuwersluis (R1000)		1/5/16		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NSL		Nieuwersluis (R1000)		1/5/16		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NSL		Nieuwersluis (R1000)		2/2/16		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NSL		Nieuwersluis (R1000)		2/2/16		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NSL		Nieuwersluis (R1000)		2/2/16		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NSL		Nieuwersluis (R1000)		3/1/16		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NSL		Nieuwersluis (R1000)		3/1/16		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NSL		Nieuwersluis (R1000)		3/1/16		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NSL		Nieuwersluis (R1000)		3/29/16		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NSL		Nieuwersluis (R1000)		3/29/16		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NSL		Nieuwersluis (R1000)		3/29/16		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NSL		Nieuwersluis (R1000)		4/26/16		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NSL		Nieuwersluis (R1000)		4/26/16		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NSL		Nieuwersluis (R1000)		4/26/16		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NSL		Nieuwersluis (R1000)		5/24/16		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NSL		Nieuwersluis (R1000)		5/24/16		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NSL		Nieuwersluis (R1000)		5/24/16		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NSL		Nieuwersluis (R1000)		6/21/16		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NSL		Nieuwersluis (R1000)		6/21/16		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NSL		Nieuwersluis (R1000)		6/21/16		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NSL		Nieuwersluis (R1000)		7/19/16		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NSL		Nieuwersluis (R1000)		7/19/16		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NSL		Nieuwersluis (R1000)		7/19/16		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NSL		Nieuwersluis (R1000)		8/16/16		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NSL		Nieuwersluis (R1000)		8/16/16		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NSL		Nieuwersluis (R1000)		8/16/16		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NSL		Nieuwersluis (R1000)		9/13/16		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NSL		Nieuwersluis (R1000)		9/13/16		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NSL		Nieuwersluis (R1000)		9/13/16		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NSL		Nieuwersluis (R1000)		10/11/16		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NSL		Nieuwersluis (R1000)		10/11/16		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NSL		Nieuwersluis (R1000)		10/11/16		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NSL		Nieuwersluis (R1000)		11/8/16		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NSL		Nieuwersluis (R1000)		11/8/16		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NSL		Nieuwersluis (R1000)		11/8/16		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		NSL		Nieuwersluis (R1000)		12/6/16		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		NSL		Nieuwersluis (R1000)		12/6/16		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		NSL		Nieuwersluis (R1000)		12/6/16		2268		perfluornonaanzuur (PFNA)		<		0.001		µg/l		375-95-1

		STE		Scheelhoek (Stellendam) (M876)		3/5/13		2261		perfluorundecaanzuur (PFUnA)		<		0.00056		µg/l		2058-94-8

		STE		Scheelhoek (Stellendam) (M876)		3/5/13		2265		perfluordecaanzuur (PFDA)		<		0.00048		µg/l		335-76-2

		STE		Scheelhoek (Stellendam) (M876)		3/5/13		2268		perfluornonaanzuur (PFNA)		<		0.00055		µg/l		375-95-1

		STE		Scheelhoek (Stellendam) (M876)		6/4/13		2261		perfluorundecaanzuur (PFUnA)		<		0.00075		µg/l		2058-94-8

		STE		Scheelhoek (Stellendam) (M876)		6/4/13		2265		perfluordecaanzuur (PFDA)		<		0.00062		µg/l		335-76-2

		STE		Scheelhoek (Stellendam) (M876)		6/4/13		2268		perfluornonaanzuur (PFNA)		<		0.00055		µg/l		375-95-1

		STE		Scheelhoek (Stellendam) (M876)		9/3/13		2261		perfluorundecaanzuur (PFUnA)		<		0.002		µg/l		2058-94-8

		STE		Scheelhoek (Stellendam) (M876)		9/3/13		2265		perfluordecaanzuur (PFDA)		<		0.0016		µg/l		335-76-2

		STE		Scheelhoek (Stellendam) (M876)		9/3/13		2268		perfluornonaanzuur (PFNA)		<		0.0013		µg/l		375-95-1

		STE		Scheelhoek (Stellendam) (M876)		12/3/13		2261		perfluorundecaanzuur (PFUnA)		<		0.00072		µg/l		2058-94-8

		STE		Scheelhoek (Stellendam) (M876)		12/3/13		2265		perfluordecaanzuur (PFDA)		<		0.00056		µg/l		335-76-2

		STE		Scheelhoek (Stellendam) (M876)		12/3/13		2268		perfluornonaanzuur (PFNA)		<		0.00051		µg/l		375-95-1

		STE		Scheelhoek (Stellendam) (M876)		1/14/14		2261		perfluorundecaanzuur (PFUnA)		<		0.0011		µg/l		2058-94-8

		STE		Scheelhoek (Stellendam) (M876)		1/14/14		2265		perfluordecaanzuur (PFDA)		<		0.00072		µg/l		335-76-2

		STE		Scheelhoek (Stellendam) (M876)		1/14/14		2268		perfluornonaanzuur (PFNA)		<		0.00057		µg/l		375-95-1

		STE		Scheelhoek (Stellendam) (M876)		2/11/14		2261		perfluorundecaanzuur (PFUnA)		<		0.00075		µg/l		2058-94-8

		STE		Scheelhoek (Stellendam) (M876)		2/11/14		2265		perfluordecaanzuur (PFDA)		<		0.00064		µg/l		335-76-2

		STE		Scheelhoek (Stellendam) (M876)		2/11/14		2268		perfluornonaanzuur (PFNA)		<		0.00062		µg/l		375-95-1

		STE		Scheelhoek (Stellendam) (M876)		3/11/14		2261		perfluorundecaanzuur (PFUnA)		<		0.00052		µg/l		2058-94-8

		STE		Scheelhoek (Stellendam) (M876)		3/11/14		2265		perfluordecaanzuur (PFDA)		<		0.00041		µg/l		335-76-2

		STE		Scheelhoek (Stellendam) (M876)		3/11/14		2268		perfluornonaanzuur (PFNA)		<		0.00035		µg/l		375-95-1

		STE		Scheelhoek (Stellendam) (M876)		4/8/14		2261		perfluorundecaanzuur (PFUnA)		<		0.00068		µg/l		2058-94-8

		STE		Scheelhoek (Stellendam) (M876)		4/8/14		2265		perfluordecaanzuur (PFDA)		<		0.00056		µg/l		335-76-2

		STE		Scheelhoek (Stellendam) (M876)		4/8/14		2268		perfluornonaanzuur (PFNA)		<		0.00045		µg/l		375-95-1

		STE		Scheelhoek (Stellendam) (M876)		5/7/14		2261		perfluorundecaanzuur (PFUnA)		<		0.00081		µg/l		2058-94-8

		STE		Scheelhoek (Stellendam) (M876)		5/7/14		2265		perfluordecaanzuur (PFDA)		<		0.00066		µg/l		335-76-2

		STE		Scheelhoek (Stellendam) (M876)		5/7/14		2268		perfluornonaanzuur (PFNA)		<		0.00061		µg/l		375-95-1

		STE		Scheelhoek (Stellendam) (M876)		6/3/14		2261		perfluorundecaanzuur (PFUnA)		<		0.00087		µg/l		2058-94-8

		STE		Scheelhoek (Stellendam) (M876)		6/3/14		2265		perfluordecaanzuur (PFDA)		<		0.00066		µg/l		335-76-2

		STE		Scheelhoek (Stellendam) (M876)		6/3/14		2268		perfluornonaanzuur (PFNA)		<		0.00055		µg/l		375-95-1

		STE		Scheelhoek (Stellendam) (M876)		7/1/14		2261		perfluorundecaanzuur (PFUnA)		<		0.00073		µg/l		2058-94-8

		STE		Scheelhoek (Stellendam) (M876)		7/1/14		2265		perfluordecaanzuur (PFDA)		<		0.0004		µg/l		335-76-2

		STE		Scheelhoek (Stellendam) (M876)		7/1/14		2268		perfluornonaanzuur (PFNA)		<		0.00035		µg/l		375-95-1

		STE		Scheelhoek (Stellendam) (M876)		7/29/14		2261		perfluorundecaanzuur (PFUnA)		<		0.0006		µg/l		2058-94-8

		STE		Scheelhoek (Stellendam) (M876)		7/29/14		2265		perfluordecaanzuur (PFDA)		<		0.0014		µg/l		335-76-2

		STE		Scheelhoek (Stellendam) (M876)		7/29/14		2268		perfluornonaanzuur (PFNA)		+		0.00088		µg/l		375-95-1

		STE		Scheelhoek (Stellendam) (M876)		9/23/14		2261		perfluorundecaanzuur (PFUnA)		<		0.001		µg/l		2058-94-8

		STE		Scheelhoek (Stellendam) (M876)		9/23/14		2265		perfluordecaanzuur (PFDA)		<		0.001		µg/l		335-76-2

		STE		Scheelhoek (Stellendam) (M876)		9/23/14		2268		perfluornonaanzuur (PFNA)		<		0.0015		µg/l		375-95-1

		STE		Scheelhoek (Stellendam) (M876)		10/21/14		2261		perfluorundecaanzuur (PFUnA)		<		0.0006		µg/l		2058-94-8

		STE		Scheelhoek (Stellendam) (M876)		10/21/14		2265		perfluordecaanzuur (PFDA)		<		0.0006		µg/l		335-76-2

		STE		Scheelhoek (Stellendam) (M876)		10/21/14		2268		perfluornonaanzuur (PFNA)		<		0.0006		µg/l		375-95-1

		STE		Scheelhoek (Stellendam) (M876)		11/18/14		2261		perfluorundecaanzuur (PFUnA)		<		0.0005		µg/l		2058-94-8

		STE		Scheelhoek (Stellendam) (M876)		11/18/14		2265		perfluordecaanzuur (PFDA)		<		0.0005		µg/l		335-76-2

		STE		Scheelhoek (Stellendam) (M876)		11/18/14		2268		perfluornonaanzuur (PFNA)		<		0.0005		µg/l		375-95-1

		STE		Scheelhoek (Stellendam) (M876)		12/16/14		2261		perfluorundecaanzuur (PFUnA)		<		0.0005		µg/l		2058-94-8

		STE		Scheelhoek (Stellendam) (M876)		12/16/14		2265		perfluordecaanzuur (PFDA)		<		0.0005		µg/l		335-76-2

		STE		Scheelhoek (Stellendam) (M876)		12/16/14		2268		perfluornonaanzuur (PFNA)		<		0.0005		µg/l		375-95-1

		STE		Scheelhoek (Stellendam) (M876)		1/12/15		2261		perfluorundecaanzuur (PFUnA)		<		0.0005		µg/l		2058-94-8

		STE		Scheelhoek (Stellendam) (M876)		1/12/15		2265		perfluordecaanzuur (PFDA)		<		0.0005		µg/l		335-76-2

		STE		Scheelhoek (Stellendam) (M876)		1/12/15		2268		perfluornonaanzuur (PFNA)		<		0.0005		µg/l		375-95-1

		STE		Scheelhoek (Stellendam) (M876)		2/3/15		2261		perfluorundecaanzuur (PFUnA)		<		0.0005		µg/l		2058-94-8

		STE		Scheelhoek (Stellendam) (M876)		2/3/15		2265		perfluordecaanzuur (PFDA)		<		0.0005		µg/l		335-76-2

		STE		Scheelhoek (Stellendam) (M876)		2/3/15		2268		perfluornonaanzuur (PFNA)		<		0.0005		µg/l		375-95-1

		STE		Scheelhoek (Stellendam) (M876)		3/3/15		2261		perfluorundecaanzuur (PFUnA)		<		0.0004		µg/l		2058-94-8

		STE		Scheelhoek (Stellendam) (M876)		3/3/15		2265		perfluordecaanzuur (PFDA)		<		0.0004		µg/l		335-76-2

		STE		Scheelhoek (Stellendam) (M876)		3/3/15		2268		perfluornonaanzuur (PFNA)		<		0.0004		µg/l		375-95-1

		STE		Scheelhoek (Stellendam) (M876)		3/31/15		2261		perfluorundecaanzuur (PFUnA)		<		0.0007		µg/l		2058-94-8

		STE		Scheelhoek (Stellendam) (M876)		3/31/15		2265		perfluordecaanzuur (PFDA)		<		0.0006		µg/l		335-76-2

		STE		Scheelhoek (Stellendam) (M876)		3/31/15		2268		perfluornonaanzuur (PFNA)		<		0.0006		µg/l		375-95-1

		STE		Scheelhoek (Stellendam) (M876)		4/28/15		2261		perfluorundecaanzuur (PFUnA)		<		0.0005		µg/l		2058-94-8

		STE		Scheelhoek (Stellendam) (M876)		4/28/15		2265		perfluordecaanzuur (PFDA)		<		0.0005		µg/l		335-76-2

		STE		Scheelhoek (Stellendam) (M876)		4/28/15		2268		perfluornonaanzuur (PFNA)		<		0.0005		µg/l		375-95-1

		STE		Scheelhoek (Stellendam) (M876)		5/26/15		2261		perfluorundecaanzuur (PFUnA)		<		0.0005		µg/l		2058-94-8

		STE		Scheelhoek (Stellendam) (M876)		5/26/15		2265		perfluordecaanzuur (PFDA)		<		0.0005		µg/l		335-76-2

		STE		Scheelhoek (Stellendam) (M876)		5/26/15		2268		perfluornonaanzuur (PFNA)		<		0.0005		µg/l		375-95-1

		STE		Scheelhoek (Stellendam) (M876)		6/23/15		2261		perfluorundecaanzuur (PFUnA)		<		0.0006		µg/l		2058-94-8

		STE		Scheelhoek (Stellendam) (M876)		6/23/15		2265		perfluordecaanzuur (PFDA)		<		0.0006		µg/l		335-76-2

		STE		Scheelhoek (Stellendam) (M876)		6/23/15		2268		perfluornonaanzuur (PFNA)		<		0.0005		µg/l		375-95-1

		STE		Scheelhoek (Stellendam) (M876)		7/21/15		2261		perfluorundecaanzuur (PFUnA)		<		0.0005		µg/l		2058-94-8

		STE		Scheelhoek (Stellendam) (M876)		7/21/15		2265		perfluordecaanzuur (PFDA)		<		0.0005		µg/l		335-76-2

		STE		Scheelhoek (Stellendam) (M876)		7/21/15		2268		perfluornonaanzuur (PFNA)		<		0.0005		µg/l		375-95-1

		STE		Scheelhoek (Stellendam) (M876)		8/18/15		2261		perfluorundecaanzuur (PFUnA)		<		0.0005		µg/l		2058-94-8

		STE		Scheelhoek (Stellendam) (M876)		8/18/15		2265		perfluordecaanzuur (PFDA)		<		0.0005		µg/l		335-76-2

		STE		Scheelhoek (Stellendam) (M876)		8/18/15		2268		perfluornonaanzuur (PFNA)		+		0.0006		µg/l		375-95-1

		STE		Scheelhoek (Stellendam) (M876)		9/15/15		2261		perfluorundecaanzuur (PFUnA)		<		0.0004		µg/l		2058-94-8

		STE		Scheelhoek (Stellendam) (M876)		9/15/15		2265		perfluordecaanzuur (PFDA)		<		0.0004		µg/l		335-76-2

		STE		Scheelhoek (Stellendam) (M876)		9/15/15		2268		perfluornonaanzuur (PFNA)		+		0.00065		µg/l		375-95-1

		STE		Scheelhoek (Stellendam) (M876)		10/13/15		2261		perfluorundecaanzuur (PFUnA)		<		0.0005		µg/l		2058-94-8

		STE		Scheelhoek (Stellendam) (M876)		10/13/15		2265		perfluordecaanzuur (PFDA)		<		0.0005		µg/l		335-76-2

		STE		Scheelhoek (Stellendam) (M876)		10/13/15		2268		perfluornonaanzuur (PFNA)		<		0.0005		µg/l		375-95-1

		STE		Scheelhoek (Stellendam) (M876)		11/10/15		2261		perfluorundecaanzuur (PFUnA)		<		0.0005		µg/l		2058-94-8

		STE		Scheelhoek (Stellendam) (M876)		11/10/15		2265		perfluordecaanzuur (PFDA)		<		0.0005		µg/l		335-76-2

		STE		Scheelhoek (Stellendam) (M876)		11/10/15		2268		perfluornonaanzuur (PFNA)		<		0.0005		µg/l		375-95-1

		STE		Scheelhoek (Stellendam) (M876)		12/8/15		2261		perfluorundecaanzuur (PFUnA)		<		0.0005		µg/l		2058-94-8

		STE		Scheelhoek (Stellendam) (M876)		12/8/15		2265		perfluordecaanzuur (PFDA)		<		0.0005		µg/l		335-76-2

		STE		Scheelhoek (Stellendam) (M876)		12/8/15		2268		perfluornonaanzuur (PFNA)		<		0.0005		µg/l		375-95-1

		STE		Scheelhoek (Stellendam) (M876)		3/8/16		2261		perfluorundecaanzuur (PFUnA)		<		0.0005		µg/l		2058-94-8

		STE		Scheelhoek (Stellendam) (M876)		3/8/16		2265		perfluordecaanzuur (PFDA)		<		0.0005		µg/l		335-76-2

		STE		Scheelhoek (Stellendam) (M876)		3/8/16		2268		perfluornonaanzuur (PFNA)		<		0.0005		µg/l		375-95-1

		STE		Scheelhoek (Stellendam) (M876)		5/24/16		2261		perfluorundecaanzuur (PFUnA)		<		0.0005		µg/l		2058-94-8

		STE		Scheelhoek (Stellendam) (M876)		5/24/16		2265		perfluordecaanzuur (PFDA)		<		0.0005		µg/l		335-76-2

		STE		Scheelhoek (Stellendam) (M876)		5/24/16		2268		perfluornonaanzuur (PFNA)		<		0.0005		µg/l		375-95-1

		STE		Scheelhoek (Stellendam) (M876)		8/16/16		2261		perfluorundecaanzuur (PFUnA)		<		0.0005		µg/l		2058-94-8

		STE		Scheelhoek (Stellendam) (M876)		8/16/16		2265		perfluordecaanzuur (PFDA)		<		0.0005		µg/l		335-76-2

		STE		Scheelhoek (Stellendam) (M876)		8/16/16		2268		perfluornonaanzuur (PFNA)		<		0.0005		µg/l		375-95-1

		STE		Scheelhoek (Stellendam) (M876)		11/8/16		2261		perfluorundecaanzuur (PFUnA)		<		0.0005		µg/l		2058-94-8

		STE		Scheelhoek (Stellendam) (M876)		11/8/16		2265		perfluordecaanzuur (PFDA)		<		0.0006		µg/l		335-76-2

		STE		Scheelhoek (Stellendam) (M876)		11/8/16		2268		perfluornonaanzuur (PFNA)		<		0.0007		µg/l		375-95-1
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Jones Day: contribution in the public consultation for restriction proposal of PFSAs, including PFDA

February 16, 2018



[bookmark: _GoBack]Public comment

Jones Day is a law firm who represents an international manufacturer of semiconductors (‘Client’). 

The use of PFDA in semiconductors

The Client uses PFDA in a small number of specialty semiconductors that are used in electronic products (“Specialty SCs”).  To the best of our Client’s knowledge, the Client is the only producer world wide of semiconductors with PFDA.   

Information on alternatives and replacement process

To date the Client has spent 12 years and roughly $23Million (US Dollars) in labor and materials to replace PFDA. After testing more than fifty molecules, a working version was found in 2013. In the same year, the conversion process in Client’s production facilities began using the alternative chemical.

As a result, the Client plans to discontinue the use of PFDA in all Specialty SCs no later than 31 December 2019.  This means that after 31 December 2019, the Client does not intend to place any semiconductors containing PFDA on the EU market. 

While the replacement does contain some fluorine atoms, the substitute is not currently being considered by any of the publicly available REACH lists or on any list that is being promoted for consideration by authorities or the public (CoRAP, SIN, etc.) for additional consideration under REACH/RoHS. The Client is also not aware of any country globally that has identified the alternative as a chemical of concern or in any publically available preliminary list for later regulatory consideration.

Request for exemptions from the proposed restriction

· Sell-through exemption

In order to avoid significant supply chain disruption, the Client requests an exemption to allow (i) Specialty SCs, and (ii) semi-finished and finished electronic equipment that include Specialty SCs, to be made available on the EU market until 31 December 2023.  This is because certain quantities of Specialty SCs will likely be in distributors’ inventory, or in end manufacturers’ semiconductor inventory or their semi-finished and finished electronic equipment in various locations along the supply chain (inside and outside the EU), after the entry into force of the Restriction. This derogation will allow for Specialty SCs, and semi-finished and finished electronic equipment that include Specialty SCs, manufactured before the conversion to the PFDA alternative (i.e. before the end of 2019) to pass through the supply chain.

The applicability of the requested exemption would be very limited in practice.  In particular, based on the text of the draft restriction proposal, the restriction would start to apply after the end of the general transition period of 18 months that will start to run after the entry into force of the restriction.  Assuming that the restriction will enter into force by mid/end 2019, the restriction would thus likely apply as from early/mid 2021.  In addition, also based on the draft restriction proposal, the restriction would not be applicable to articles placed on the market (e.g. imported into the EU) before the date of applicability of the restriction. These products will continue to circulate freely in the EU after the applicability of the restriction.

Consequently, it can be expected that by the applicability date of the restriction (early/mid 2021), all Client’s Specialty SCs would already be incorporated in final articles (with the exception of any Specialty SCs to be used as replacement parts).  The exemption would thus only cover a sell-off period for final products outside of the EU at the moment of the applicability of the restriction that would eventually be imported into the EU after that date, until 31 December 2023.

· Replacement part exemption 

The Client requests an exemption that will allow semi-finished and finished products containing Specialty SCs to be used as replacement parts for finished electronic equipment that will be placed on the EU market before 31 December 2023.  



The exemption is requested in order to avoid impacts on end product manufacturers that have replacement parts in their inventories for finished electronic equipment already in the EU as of the date of the previous exemption.  These manufacturers, either by the terms of sale of their products or internal policies, provide extended warranty or other repair periods that would potentially include installation of replacement parts.



The end date of this exemption is proposed to be 31 December 2030, i.e. 7 years after the latest date that products containing Specialty SCs would be placed on the EU market under the previous exemption and ten years after the last date that Client will make Specialty SCs available on the EU market.  Seven to ten years is the expected lifetime of the end products the Client’s Specialty SCs are typically integrated into.

 

Similar to the previous exemption, in practice, this replacement parts exemption would apply only to downstream users’ inventories outside of the EU by the end of 2023.  A typical example of the use of replacement parts after 2023 is as follows: a semiconductor is used in equipment that is used in a final electronic product.  This equipment is often produced outside the EU.  If there is a need to repair or replace such equipment during the life cycle of the final product, such replacement equipment might have to be imported from outside the EU, or the final product would need to be shipped outside the EU, then shipped back to an EU end user once repaired with a replacement part.   

The Client estimates that only a very small number of Specialty SCs may be in manufacturers’ inventory outside the EU for use as replacement parts in their finished electronic equipment, although not providing for these replacement parts could have a considerable impact on those manufacturers.  

· Proposed language for exemptions

 For sell-through:

“Point (…) (prohibitions applicable to articles) shall apply from 31 December 2023 to:

(i)  semiconductors; and 

(ii) semi-finished and finished electronic equipment.”



For replacement parts:

 “Point (…) (prohibition applicable to articles) shall apply from 31 December 2030 to semiconductors used in spare or replacement parts for finished electronic equipment placed on the market before 31 December 2023.”



Quantities used  



The Client plans to discontinue the use of PFDA in Specialty SCs no later than 31 December 2019.  

The confidential Annex hereto includes:



· Table 1 shows an estimated number of Specialty SCs that will be shipped  by the Client between 2018 – 2023 that can be expected to be imported directly or indirectly into the EU.  Direct imports represent Specialty SCs shipped directly into the EU by Client.  Indirect imports represent Specialty SCs shipped by Client to its customers whose final products are expected to be imported to the EU, as shown in Table 2.  The resulting total mass of PFDA is also provided.  For the purposes of this Table, Client’s Specialty SCs have been grouped into 5 representative types, according to the PFDA concentration in these Specialty SCs (a w/w concentration range is provided for each category).  The Table shows that in 2019, as compared to 2018, PFDA will be contained in 2 types of Specialty SCs only and in significantly lower numbers than in 2018.  The quantity shipped by the Client after 2019 is estimated to be zero for all Specialty SCs. 



· Table 2 shows, in contrast, an estimated number of semi-finished and finished products that contain Specialty SCs that would be imported, to the best of our Client’s knowledge, into the EU between 2021 and 2023 (i.e. products covered by the requested sell-through exemption).  The total mass of PFDA is also provided.



· Table 3 shows an estimated number of Specialty SCs and overall quantity of PFDA that would be imported, to the best of our Client’s knowledge, into the EU between 2023 – 2030 under the ‘replacement part’ exemption. 



Quantified release estimates 

It is unlikely that PFDA will be made available to humans or the environment during the use phase of the Specialty SCs or the final electronic products. 

Regarding the waste stage, the final electronic products containing Specialty SCs are typically processed as scrap electronics to reclaim other valuable materials contained within, based on the national implementation of the WEEE Directive 2012/19.  Such operations are carried out in line with the minimum quality standards for environmental protection as specified in Article 8(5) of the WEEE Directive.  However, it cannot be excluded that in case of non-professional scrap recycling processes, de minimis residual quantities of PFDA may be emitted.

The Specialty SCs are not manufactured in Europe. However, where production occurs, there are no wastewater discharges from the manufacturing processes that would include PFDA.  Exhaust systems used during the processing steps involving this chemical have cold trap filters on the exhaust systems that removes >99% of the residues from the exhaust stream. Therefore, only trace quantities of residues may leave the manufacturing facility in the exhaust. The Client has not attempted to determine a total mass amount that might be emitted because of the efficiency of the cold trap, but it believes the mass amount that may be emitted to be a trace amount.

All of the chemical and chemical waste collected from the cold traps or that is otherwise not added to the product is collected for off-site destruction. The collected waste is destroyed by a government licensed hazardous waste incineration facility using high temperature thermal oxidation that has a destructive removal efficiency for this chemical of >99.99%. 
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Table 1

Current status
Sum of Co — Ci14 (ppb)

After New Technology Implementation
Sum of Co — Ci14 (ppb)

Product group A 950 - 1900 300-350
Product group B 1100 -1500 200-300
Product group C 300 - 600 <400 ppb not feasible
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Rapport N1620458
Side 1 (10) 2CSY1VL2AP8
ALS
Mottatt dato 2016-12-27 Framtiden i vare hender
Utstedt 2017-02-03 Hanne Gustavsen
Fredenshorgveien 24G
0177 Oslo

Prosjekt
Bestnr
Analyse av produkter
Deres prgvenavn Swix Glider

Skismgring
Labnummer N00475200
Analyse Resultater Enhet Metode Utfart Sign
Resultateripgkg | mmmemeeee 1 1 MORO
PERFLUORERTE KARBOKSYLSYRER Resultat: 1 1 MAMU
PFBA 30.5 ug/kg 1 1 MAMU
PFPeA 66.6 pg/kg 1 1 MAMU
PFHxA 129 pa/kg 1 1 MAMU
PFHpA 254 pa/kg 1 1 MAMU
PFOA 614 ug/kg 1 1 MAMU
PFNA (C9 PFCA) 34.9 ug/kg 1 1 MAMU
PFDA (C10 PFCA) 17.3 ug/kg 1 1 MAMU
PFUNnDA (C11 PFCA) 0.974 ug/kg 1 1 MAMU
PFDoDA (C12 PFCA) <0.581 ug/kg 1 1 MAMU
PFTrDA (C13 PFCA) <0.581 ug/kg 1 1 MAMU
PFTeDA (C14 PFCA) 0.962 ug/kg 1 1 MAMU
PERFLUORERTE SULFONSYRER Resultat 1 1 MAMU
PFBS <0.872 ug/kg 1 1 MAMU
PFHxS <0.872 ug/kg 1 1 MAMU
PFHpS <0.872 ug/kg 1 1 MAMU
PFOS <0.581 ug/kg 1 1 MAMU
PFDS <0.872 ug/kg 1 1 MAMU
POLYFLUORINERTE KARBOKSYLSYRER Resultat: 1 1 MAMU
PF-3,7-DMOA <1.16 ug/kg 1 1 MAMU
HPFHpA 1.55 ug/kg 1 1 MAMU
POLYFLUOURINERTE SULFONSYRER Resultat: 1 1 MAMU
FTS-6:2 <0,872 ug/kg 1 1 MAMU
PERFLUORALKYLSULFONAMIDER Resultat: 1 1 MAMU
PFOSA <0.581 ug/kg 1 1 MORO
N-Me FOSA <462 pg/kg 1 1 MAMU
N-Et FOSA <462 ug/kg 1 1 MAMU
PERFLUORALKYLSULFONAMIDALKOHOLER Resultat: 1 1 MAMU
N-Me FOSE <462 ug/kg 1 1 MAMU
N-Et FOSE <462 pg/kg 1 1 MAMU
FLUORTELOMERALKOHOLER Resultat: 1 1 MAMU
4:2 FTOH <462 ug/kg 1 1 MAMU
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Side 2 (10) 2CSY1VL2AP8
ALS

Deres prgvenavn Swix Glider

Skismgring
Labnummer N00475200
Analyse Resultater Enhet Metode Utfart Sign
6:2 FTOH <462 ua/kg 1 1 MAMU
8:2 FTOH <462 ua/kg 1 1 MAMU
10:2 FTOH <462 ug’kg 1 1 MAMU
FLUORTELOMERAKRYLATER Resultat: 1 1 MAMU
6:2 FTAC <462 ua/kg 1 1 MAMU
8:2 FTAC <462 ua/kg 1 1 MAMU
10:2 FTAC <462 ug’kg 1 1 MAMU
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Rapport N1620458

Side 3 (10) 2CSY1VL2APS
ALS
Deres prgvenavn Rode Glider
Skismgring

Labnummer N00475201
Analyse Resultater Enhet Metode Utfart Sign
Resultateripg/kg ] mmmmemeee 1 1 MAMU
PERFLUORERTE KARBOKSYLSYRER Resultat: 1 1 MAMU
PFBA 129 ug/kg 1 1 MAMU
PFPeA 307 pa/kg 1 1 MAMU
PFHxA 1620 ug/kg 1 1 MAMU
PFHpA 335 ug/kg 1 1 MAMU
PFOA 1630 pg/kg 1 1 MAMU
PFNA (C9 PFCA) 230 pg/kg 1 1 MAMU
PFDA (C10 PFCA) 1090 ug/kg 1 1 MAMU
PFUNDA (C11 PFCA) 174 pg/kg 1 1 MAMU
PFDoDA (C12 PFCA) 805 ug/kg 1 1 MAMU
PFTrDA (C13 PFCA) 99.3 pg/kg 1 1 MAMU
PFTeDA (C14 PFCA) 627 ug/kg 1 1 MAMU
PERFLUORERTE SULFONSYRER Resultat: 1 1 MAMU
PFBS <6.88 ug/kg 1 1 MAMU
PFHxS <6.88 pg/kg 1 1 MAMU
PFHpS <6.88 ug/kg 1 1 MAMU
PFOS <4.59 ug/kg 1 1 MAMU
PFDS <6.88 pg/kg 1 1 MAMU
POLYFLUORINERTE KARBOKSYLSYRER Resultat: 1 1 MAMU
PF-3,7-DMOA <9.17 ug/kg 1 1 MAMU
HPFHpA 10 ug/kg 1 1 MAMU
POLYFLUOURINERTE SULFONSYRER Resultat: 1 1 MAMU
FTS-6:2 <6.88 ug/kg 1 1 MAMU
PERFLUORALKYLSULFONAMIDER Resultat: 1 1 MAMU
PFOSA <4.59 pg/kg 1 1 MAMU
N-Me FOSA <463 ug/kg 1 1 MAMU
N-Et FOSA <463 pg/kg 1 1 MAMU
PERFLUORALKYLSULFONAMIDALKOHOLER Resultat: 1 1 MAMU
N-Me FOSE <463 ug/kg 1 1 MAMU
N-Et FOSE <463 ug/kg 1 1 MAMU
FLUORTELOMERALKOHOLER Resultat: 1 1 MAMU
4:2 FTOH <463 ug/kg 1 1 MAMU
6:2 FTOH <463 ug/kg 1 1 MAMU
8:2 FTOH <463 ug/kg 1 1 MAMU
10:2 FTOH <463 pg/kg 1 1 MAMU
FLUORTELOMERAKRYLATER Resultat: 1 1 MAMU
6:2 FTAC <463 ug/kg 1 1 MAMU
8:2 FTAC <463 ug/kg 1 1 MAMU
10:2 FTAC <463 pg/kg 1 1 MAMU
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Side 4 (10) 2CSY1VL2AP8
ALS

Deres prgvenavn VAUHTI Glider

Skismgring
Labnummer N00475202
Analyse Resultater Enhet Metode Utfart Sign
PERFLUORERTE KARBOKSYLSYRER Resultat: 2 1 MAMU
PFBA <0.549 pa’kg 2 1 MAMU
PFPeA <0.549 pa’kg 2 1 MAMU
PFHxA 1.2 pa/kg 2 1 MAMU
PFHpA 1.11 pa/kg 2 1 MAMU
PFOA 3.3 pa/kg 2 1 MAMU
PFNA (C9 PFCA) 0.968 pa’kg 2 1 MAMU
PFDA (C10 PFCA) 4.47 ug/kg 2 1 MAMU
PFUNDA (C11 PFCA) 0.913 pa/kg 2 1 MAMU
PFDoDA (C12 PFCA) 3.26 pa/kg 2 1 MAMU
PERFLUORERTE SULFONSYRER Resultat: 2 1 MAMU
PFBS <0.824 ug/kg 2 1 MAMU
PFHxXS <0.824 pa/kg 2 1 MAMU
PFOS <0.549 pa/kg 2 1 MAMU
PFDS <0.824 pa/kg 2 1 MAMU
POLYFLUORINERTE KARBOKSYLSYRER Resultat: 2 1 MAMU
PF-3,7-DMOA <1l.1 pg/kg 2 1 MAMU
HPFHpA 9.23 pa/kg 2 1 MAMU
POLYFLUOURINERTE SULFONSYRER Resultat: 2 1 MAMU
FTS-6:2 <0.824 ug/kg 2 1 MAMU
PERFLUORALKYLSULFONAMIDER Resultat: 2 1 MORO
PFOSA <0.549 pa’kg 2 1 MORO
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Side 5 (10) 2CSY1VL2AP8
ALS

Deres prgvenavn Toko pulver

Skismgring
Labnummer N00475203
Analyse Resultater Enhet Metode Utfart Sign
PERFLUORERTE KARBOKSYLSYRER Resultat: 2 1 MAMU
PFBA 16.1 ug/kg 2 1 MAMU
PFPeA 53.3 pg/kg 2 1 MAMU
PFHxA 1220 ug/kg 2 1 MAMU
PFHpA 1450 ug/kg 2 1 MAMU
PFOA 15700 ug/kg 2 1 MAMU
PFNA (C9 PFCA) 805 ug/kg 2 1 MAMU
PFDA (C10 PFCA) 3390 ug/kg 2 1 MAMU
PFUNDA (C11 PFCA) 233 ug/kg 2 1 MAMU
PFDoDA (C12 PFCA) 14000 ug/kg 2 1 MAMU
PERFLUORERTE SULFONSYRER Resultat: 2 1 MAMU
PFBS <0.660 ug/kg 2 1 MAMU
PFHxS <0.660 ug/kg 2 1 MAMU
PFOS <0.440 ug/kg 2 1 MAMU
PFDS <0.660 pa/kg 2 1 MAMU
POLYFLUORINERTE KARBOKSYLSYRER Resultat: 2 1 MAMU
PF-3,7-DMOA <2,66 ug/kg 2 1 MAMU
HPFHpA 17.8 ug/kg 2 1 MAMU
POLYFLUOURINERTE SULFONSYRER Resultat: 2 1 MAMU
FTS-6:2 <0.440 ug/kg 2 1 MAMU
PERFLUORALKYLSULFONAMIDER Resultat: 2 1 MAMU
PFOSA <0.440 pa/kg 2 1 MAMU
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Rapport N1620458
Side 6 (10) 2CSY1VL2APS
ALS
Deres prgvenavn Start Glider
Skismgring

Labnummer N00475204
Analyse Resultater Enhet Metode Utfart Sign
PERFLUORERTE KARBOKSYLSYRER Resultat: 2 1 MAMU
PFBA 232 ug/kg 2 1 MAMU
PFPeA 242 pg/kg 2 1 MAMU
PFHxA 711 pa/kg 2 1 MAMU
PFHpA 605 pa/kg 2 1 MAMU
PFOA 1590 ug/kg 2 1 MAMU
PFNA (C9 PFCA) 1570 ug/kg 2 1 MAMU
PFDA (C10 PFCA) 9630 ug/kg 2 1 MAMU
PFUNDA (C11 PFCA) 615 pg/kg 2 1 MAMU
PFDoDA (C12 PFCA) 3130 pg/kg 2 1 MAMU
PERFLUORERTE SULFONSYRER Resultat: 2 1 MAMU
PFBS <0.652 pg/kg 2 1 MAMU
PFHxS <0.652 pg/kg 2 1 MAMU
PFOS <0.435 pg/kg 2 1 MAMU
PFDS 2.7 ug/kg 2 1 MAMU
POLYFLUORINERTE KARBOKSYLSYRER Resultat: 2 1 MAMU
PF-3,7-DMOA <0.87 pg/kg 2 1 MAMU
HPFHpA 12.4 pg/kg 2 1 MAMU
POLYFLUOURINERTE SULFONSYRER Resultat: 2 1 MAMU
FTS-6:2 <0.652 pg/kg 2 1 MAMU
PERFLUORALKYLSULFONAMIDER Resultat: 2 1 MAMU
PFOSA <0.435 ua/kg 2 1 MORO
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Rapport N1620458
Side 7 (10) 2CSY1VL2AP8
ALS

Deres prgvenavn Skigo voks

Skismgring
Labnummer N00475205
Analyse Resultater Enhet Metode Utfart Sign
PERFLUORERTE KARBOKSYLSYRER Resultat: 2 1 MAMU
PFBA 7.71 ug/kg 2 1 MAMU
PFPeA 22.8 ug/kg 2 1 MAMU
PFHxA 98.3 pa/kg 2 1 MAMU
PFHpA 134 pa/kg 2 1 MAMU
PFOA 5.58 ug/kg 2 1 MAMU
PFNA (C9 PFCA) 0.762 ug/kg 2 1 MAMU
PFDA (C10 PFCA) 4.43 ug/kg 2 1 MAMU
PFUNDA (C11 PFCA) 0.97 pa/kg 2 1 MAMU
PFDoDA (C12 PFCA) 7.62 pa/kg 2 1 MAMU
PERFLUORERTE SULFONSYRER Resultat: 2 1 MAMU
PFBS <0.798 pa/kg 2 1 MAMU
PFHxS <0.798 pa/kg 2 1 MAMU
PFOS <0.532 pa/kg 2 1 MAMU
PFDS <0.798 ug/kg 2 1 MAMU
POLYFLUORINERTE KARBOKSYLSYRER Resultat: 2 1 MAMU
PF-3,7-DMOA <1.06 pa/kg 2 1 MAMU
HPFHpA 6.9 pa/kg 2 1 MAMU
POLYFLUOURINERTE SULFONSYRER Resultat: 2 1 MAMU
FTS-6:2 0.855 pa/kg 2 1 MAMU
PERFLUORALKYLSULFONAMIDER Resultat: 2 1 MAMU
PFOSA <0.532 pa’kg 2 1 MORO
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Rapport N1620458
Side 8 (10) 2CSY1VL2AP8
ALS

Deres prgvenavn Swix voks

Skismgring
Labnummer N00475206
Analyse Resultater Enhet Metode Utfart Sign
PERFLUORERTE KARBOKSYLSYRER Resultat: 2 1 MAMU
PFBA 12 ug/kg 2 1 MAMU
PFPeA 9.51 pa/kg 2 1 MAMU
PFHxA 12.1 pa/kg 2 1 MAMU
PFHpA 18.2 pa/kg 2 1 MAMU
PFOA 17.1 ug/kg 2 1 MAMU
PFNA (C9 PFCA) 19.1 ug/kg 2 1 MAMU
PFDA (C10 PFCA) 27.5 ug/kg 2 1 MAMU
PFUNDA (C11 PFCA) 27.6 pa/kg 2 1 MAMU
PFDoDA (C12 PFCA) 37.4 pa/kg 2 1 MAMU
PERFLUORERTE SULFONSYRER Resultat: 2 1 MAMU
PFBS <0.765 pa/kg 2 1 MAMU
PFHxXS <0.765 pa/kg 2 1 MAMU
PFOS <0.510 pa/kg 2 1 MAMU
PFDS <0.765 pa’kg 2 1 MAMU
POLYFLUORINERTE KARBOKSYLSYRER Resultat: 2 1 MAMU
PF-3,7-DMOA <1.02 pg/kg 2 1 MAMU
HPFHpA 3.89 pa/kg 2 1 MAMU
POLYFLUOURINERTE SULFONSYRER Resultat: 2 1 MAMU
FTS-6:2 <0.765 pa/kg 2 1 MAMU
PERFLUORALKYLSULFONAMIDER Resultat: 2 1 MAMU
PFOSA <0.510 pa’kg 2 1 MORO
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Rapport N1620458

Side 9 (10) 2CSY1VL2AP8
ALS
* etter parameternavn indikerer uakkreditert analyse.
n.d. betyr ikke pavist.
n/a betyr ikke analyserbart.
< betyr mindre enn.
> betyr starre enn.
Metodespesifikasjon
1 |Analyse av perfluorerte komponenter
Metode: Gjelder:
Perfluorerte karboksylsyrer,
Perfluorerte sulfonsyrer,
Polyfluorerte karboksylsyrer,
Polyfluorerte sulfonsyrer,
PFOSA
Ekstraksjon med metanol
Deteksjon av anionene med HPLC-MS/MS
Gjelder:
Perfluoralkylsulfonamider (eksl. PFOSA),
Perfluoralkylsulfonamidalkoholer,
Fluortelomeralkoholer,
Fluortelomerakrylater,
Ekstraksjon med MTBE/Aceton
Deteksjon med GC-MS med PCI
Rapporteringsgrense: Varierer fra prgve til prgve. Angis med < for hver enkelt komponent.
Maleusikkerhet: 25%
2 |Analyse av perfluorerte komponenter (PFC)
Metode: LC-MS/MS og GC-MS
Rapporteringsgrenser: Vi variere fra prgve til prgve. Angis med < for hver enkelt komponent.
Maleusikkerhet: 25 %

Godkjenner

MAMU | Marte Muri

MORO | Monia Alexandersen
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Rapport N1620458

Side 10 (10)

2CSY1VL2APS8
ALS
utf*
1 | Ansvarlig laboratorium: Bremer Umweltinstitut

Fahrenheitstrasse 1

D-28359 Bremen

Germany
Akkreditering: Deutsche Akkreditierungsstelle

D-PL-18812-01-00

Maleusikkerheten angis som en utvidet maleusikkerhet (etter definisjon i "Evaluation of measurement data — Guide to the
expression of uncertainty in measurement”, JCGM 100:2008 Corrected version 2010) beregnet med en dekningsfaktor pa
2 noe som gir et konfidensinterval pa om lag 95%.

Maleusikkerhet fra underleverandgrer angis ofte som en utvidet usikkerhet beregnet med dekningsfaktor 2. For ytterligere
informasjon, kontakt laboratoriet.

Maleusikkerhet skal veere tilgjengelig for akkrediterte metoder. For visse analyser der dette ikke oppgis i rapporten, vil dette
oppgis ved henvendelse til laboratoriet.

Denne rapporten far kun gjengis i sin helhet, om ikke utfgrende laboratorium pa forhand har skriftlig godkjent annet.

Angéende laboratoriets ansvar i forbindelse med oppdrag, se aktuell produktkatalog eller var webside www.alsglobal.no

Den digitalt signert PDF-fil representerer den opprinnelige rapporten. Eventuelle utskrifter er & anse som kopier.

! Utfarende teknisk enhet (innen ALS Laboratory Group) eller eksternt laboratorium (underleverandgar).
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Rapport N1703083
Side 1(2) 2GPD5HEVNVX
ALS
Mottatt dato 2017-03-02 Framtiden i vare hender
Utstedt 2017-03-21 Hanne Gustavsen
Fredenshorgveien 24G
0177 Oslo
Prosjekt
Bestnr
Revidert rapport som erstatter tidligere rapport med samme nummer.
Endringer i resultater er angitt med skyggelagte rader.
Analyse av produkter
Deres prgvenavn Swix voks
Skismgring
Labnummer N00487074
Analyse Resultater Enhet Metode Utfart Sign
PERFLUORERTE KARBOKSYLSYRER Resultat: 1 1 MAMU
PFBA 147 ug/kg 1 1 NADO
PFPeA 169 una/kg 1 1 NADO
PFHxA 530 pa/kg 1 1 NADO
PFHpA 28.2 ug/kyg 1 1 NADO
PFOA 34.7 ug/kg 1 1 NADO
PFENA (C9 PFCA) 1.35 ug/kg 1 1 NADO
PFDA (C10 PFCA) 1.18 ug/kg 1 1 NADO
PFUNDA (C11 PFCA) <0.625 pg/kg 1 1 NADO
PFDoDA (C12 PFCA) <0.625 pg/kg 1 1 NADO
PERFLUORERTE SULFONSYRER Resultat: 1 1 MAMU
PFBS <0.938 ug/kg 1 1 NADO
PFHXS 1.09 una/kg 1 1 NADO
PFOS <0.625 ug/kg 1 1 NADO
PFDS <0.938 ug/kg 1 1 NADO
POLYFLUORINERTE KARBOKSYLSYRER Resultat: 1 1 MAMU
PF-3,7-DMOA <1.25 ug/kg 1 1 NADO
HPFHpA <1.25 ug/kg 1 1 NADO
POLYFLUOURINERTE SULFONSYRER Resultat: 1 1 MAMU
FTS-6:2 <0.938 ug/kg 1 1 NADO
PERFLUORALKYLSULFONAMIDER Resultat: 1 1 MAMU
PFOSA <0.625 ug/kg 1 1 NADO
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Rapport N1703083

Side 2 (2) 2GPD5HEVNVX

*etter parameternavn indikerer at analysen er utfgrt uakkreditert ved ALS Laboratory Group Norway AS eller
underleverandgr. Utfgrende laboratorium er oppgitt i tabell kalt Utf.

n.d. betyr ikke pavist.

n/a betyr ikke analyserbart.

< betyr mindre enn.

> betyr starre enn.

Metodespesifikasjon

1 |Analyse av perfluorerte komponenter (PFC)

Metode: LC-MS/MS og GC-MS
Rapporteringsgrenser: Vi variere fra prgve til prgve. Angis med < for hver enkelt komponent.
Maleusikkerhet: 25 %

Godkjenner

MAMU | Marte Muri

NADO | Nadide Dénmez

Ut
1 | Ansvarlig laboratorium: Bremer Umweltinstitut
Fahrenheitstrasse 1
D-28359 Bremen
Germany
Akkreditering: Deutsche Akkreditierungsstelle
D-PL-18812-01-00

Maleusikkerheten angis som en utvidet maleusikkerhet (etter definisjon i "Evaluation of measurement data — Guide to the
expression of uncertainty in measurement”, JCGM 100:2008 Corrected version 2010) beregnet med en dekningsfaktor pa
2 noe som gir et konfidensinterval pa om lag 95%.

Maleusikkerhet fra underleverandgrer angis ofte som en utvidet usikkerhet beregnet med dekningsfaktor 2. For ytterligere
informasjon, kontakt laboratoriet.

Maleusikkerhet skal veere tilgjengelig for akkrediterte metoder. For visse analyser der dette ikke oppgis i rapporten, vil dette
oppgis ved henvendelse til laboratoriet.

Denne rapporten far kun gjengis i sin helhet, om ikke utfgrende laboratorium pa forhand har skriftlig godkjent annet.

Resultatene gjelder bare de analyserte prgvene.
Angaende laboratoriets ansvar i forbindelse med oppdrag, se aktuell produktkatalog eller var webside www.alsglobal.no

Den digitalt signert PDF-fil representerer den opprinnelige rapporten. Eventuelle utskrifter er & anse som kopier.

! Utfarende teknisk enhet (innen ALS Laboratory Group) eller eksternt laboratorium (underleverandgar).
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Kosmetikktest Engelsk oversettelse.pdf

Testing for PFAS is cosmetics

We the idealistic non-governmental organisation (NGO) “Framtiden i vare hender” (Future in our
hands) has produced this report published on-line March 2018:

https://www.framtiden.no/bilder/dokumenter/bakgrunn kosmetikk mars2018.pdf

Itis in Norwegian. Below we provide a translation into English translated by Hans Jgrgen Talberg

About our mapping of PFAS in cosmetics March 2018

Framtiden i vare hender has analysed 15 cosmetics products for environmentally toxic
fluorocarbons (PFAS) at NIVAs laboratories. The background for the investigation is that
PFAS is among the most environmentally hazardous substances that are still allowed to
use and that the substances are used in very many consumer products including cosmetic
products.

We have previously analyzed children's products, food packaging and ski waxes for the same
chemicals.

In Sweden, the Swedish Society for Nature Conservation has long had a spotlight on PFAS,
and they have conducted a survey of PFAS in cosmetics. We wanted to do a similar survey in
Norway.

The purpose of our survey is two-fold. On the one hand, we wanted to identify the cosmetics
brands marketed in Norway that declared content of PFAS in products’ labelled list of
ingredients. This was the first step of the survey, and was carried out by looking for
information on the cosmetics brands' websites and walking around the shops to read the
content declaration. Some of the brands we investigated had posted a table of contents
online, while others only had this information available on the physical products.

Retailer shops visited belonged mainly to the big commercial chains in Norway, including
pharmacies. In addition, we looked at some brands we know used PFAS in their products.
We concentrated on the following chains and brands:

® H&M ¢ Body Shop ®* MAC e Kicks ® Apotek 1  Boots e Vitusapotek ® Lindex ® Nyx e Lush
Isadora ® Lumene e Clinique

This part of the survey showed that products from the chains Body Shop, H & M, MAC and
Kicks, as well as products from the brands Lumene, Isadora and Clinique, contained PFAS.
We found no products with PFAS at any of the pharmacies (i.e. Apotekl and Vitusapotek) or
at the chains Nyx and Lush.

Against this background, we chose to send the following products for chemical analysis.




https://www.framtiden.no/bilder/dokumenter/bakgrunn_kosmetikk_mars2018.pdf





Product Brand

Shade Adjusting Drops Lightning The Body Shop
Fresh Nude Foundation (Bali vanilla 020) The Body Shop
Hydralight water based matte 57 fair beige Isadora

Oxygen Bubble Clay Mask Crazy clear skin Vita

Scrub & Mask, Reoxygenating exfoliating mask Filorga

Loose face Powder 02 The Body Shop
Extended Play Gigablack Lash Mascara MAC

Bronzing powder shimmer bronze 1 farge H&M

Bronzing Powder 3 farger H&M

Brow master Brow gel Bare Minerals
Select Sheer Pressed Powder MAC

Eye Sculptor Bar Highlighter & Contour Isadora

Ultra Cover compact powder (23 camouflage nude) Isadora Highlighting Powder
Highlighting Powder Kicks

Laboratory testing

The second part of the survey consisted in sending a selection of products that had PFAS in the
content declaration for analysis. The purpose of the analysis was to see if the products contained
other PFAS compounds / substances than those specified in the content declaration, as well as to
examine how high PFAS levels they contained. The laboratory, the Norwegian Institute of Water
Research (NIVA), is a recognized and accredited laboratory in Oslo. They conducted the test in this
way (their description):

"A quantity of the sample is weighed and a known amount of internal standard is added for quality
assurance and quantification. The sample is extracted with methanol before it is analyzed by LC-MS
(Liquid Chromatography Mass Spectrometry). This technique will identify single substances measuring
molecular mass and the amount of the individual substance may be determined. As an additional
quality assurance of the assay, a sample of samples was extracted with acetonitrile instead of
methanol. This gave the corresponding result. " (Kine Baek, Senior Engineer NIVA)

Main findings were

e All analysed products contain PFAS, which was expected from the content
declaration

e |n addition, we found other PFASs than those listed in the table of contents,
including PFOA, in 5 of 15 products. PFOA is banned, in Norway and will be banned in
the EU from 2020 with even more stringent limit values.

e Three products (Clinique, Body Shop, and Kicks) contain higher PFOA values than the
EU will allow as from 2020. In addition, a bubble-mask contains the substance 8: 2
diPAP, which can be broken down to PFOA, in concentrations over the forthcoming
EU- ban. None of the products break current limit values for PFOA in Norway

e Clinique’s Foundation has the highest PFOA level - more than 100 times above the
limit value in the forthcoming EU ban. In addition, the product contains very high
levels of other substances (8: 2 diPAP and 8: 2 FTOH) that can be converted into







PFOA in the body and the environment, and therefore will also be covered by the
prohibition. Owner Estee Lauder is the world's second largest cosmetics producer
and profiles against the "high end" market. They emphasize that the products should
be safe on their websites.

e One of Body Shops products contains 8 times more PFOA than allowed in the
forthcoming EU ban. In addition, the product contains 8: 2 diPAP and 8: 2 FTOH, both
of which can be broken down to PFOA.

® Five products (Bodyshop 2 products, Clinique, H&M and KICKS) contained all six
PFASs that Sweden and Germany recently proposed to be banned in the EU (C9-C14
PFCA). Additional 4 products contain one or more of these.

® [t is uncertain whether the detected substances not mentioned in the product’ list of
ingredients have been intentionally added, whether they are degradation products of
the PFAS-ingredients being used or if they result from contamination from the
production of these substances.

® The highest total PFAS level found in one of the products exceeds 300,000 ng /g.
(total level = sum of all amounts measured for the different PFAS compounds per
product).

e Common for all the products with highest PFAS levels is that they are either powders
or foundations.

® Four of the products also contain the environmentally hazardous chemicals D5 and /
or D6 (siloxanes) these being employed and decleared in the list of ingredients. This
concerns the following products; “Fresh Nude Foundation” (Body Shop), “Shade
Adjusting Drops Lightning” (Body Shop), “Hydrated Water Based Matte 57 Fair Beige”
(Isadora) and “Superbalanced Make Up Foundation” (Clinique). Norwegian
authorities list D5 and D6 among chemicals for which the goal is to stop the
emissions to the environment by 2020 (list called the “priority list”). In the list of
ingredients D5 and D6 are called: “Cyclopentasiloxane”, “Cyclohexasiloxane” or
“Cyclomethicon”.

® Several products also contain micro-plastic, which can damage life in the sea. This
applies to the Body Shop products “Shade Adjusting Drops Lightning” and “Loose
Face Powder 02”, the Isadora product “Eye Sculptor Bar Highlighter & Contour”, the
MAC product “Extended Play Gigablack Lash Mascara” and the Bare Minerals
product “Brow Master Brow Gel”.

Before publishing the results, we informed all the suppliers of the analysed products about
the test results.

Deviations from the analytical results of the Swedish Society for Nature
Conservation







We tested several of the same products that the Swedish Nature Conservation Association
tested in 2017, but have nevertheless achieved results that differ slightly from theirs. Among
other things, we found higher levels of some types of PFASs. Most likely, this is because
content and levels of PFAS may vary with the age of the product. Because some types of
PFASs can be converted into, for example, PFOA over time, it is likely that higher levels of
PFOA can be found in older products.

Detailed results: See next page

The table on the next page should speak for itself. The figures on display are the measured
amounts in ng/g of detected PFAS’ in the different analysed products. Be aware that the
table includes only PFAS’ detected in minimum one product. The third column provides the
names of the employed PFAS’ in the different products — e.g. names appearing in products’
list of ingredient. The bottom line shows the limits of detection.







RESULTS

All values given in ng/g.
Only PFAS detected in at least one of the products is included in the table.

PFAS declared in table of cont PFAS total PFPA PFHxA PFHpA PFOA PFNA PFDA PFUdA PFDoA PFTrA PFTeA 6:2 diPAP
Al ium C6-16 Perfluo 1

Body Shop Fresh Nude Fi (Bali vanilla 020) Phosph 310570 60 210 45 <0,5 <0,5 <0,5 <0,5 <0,5 <0,5 <0,5 170000 250 140000 <20 <20 <20 2 3 <0,3
Al ium C6-16 Perfluo

Body Shop Shade Adjusting Drops Darkening P 264258 2600 11000 2600 210 110 130 44 61 47 26 29000 35000 180000 1400 1100 860 26 41 3
€9-15 Fluoroalcohol Phosphate

Clinique Superbalanced make up foundation 188010 260 2100 730 2700 750 2300 440 200 60 160 39000 74000 24000 25000 13000 2700 62 500 48
Polyperfluoroethoxymethoxy

Isadora Hydralight water based matte 57 fair beige Difluoroethyl Peg Phosphate 5647 <1 <0,5 <0,5 <0,5 <0,5 <0,5 <0,5 <0,5 2 13 5600 30 <20 <20 <20 <20 0,8 1,8 <0,3
Methyl Perfluorobutyl Ether,

Vita Oxygen Bubble Clay Mask Crazy clear skin Methyl Perfluoroisobutyl Ether 1680 <1 <0,5 <0,5 <0,5 <0,5 <0,5 <0,5 <0,5 <0,5 <0,5 580 1100 <200 <200 <200 <200 <0,3 <0,3 <0,3
PTFE/Polytef

MAC ded Play Gigablack Lash Mascara 1540 <1 <0,5 <0,5 <0,5 <0,5 <0,5 <0,5 <0,5 <0,5 <0,5 1300 240 <200 <200 <200 <200 <0,3 <0,3 <0,3
PTFE/Polytef

KICKS Highlighting Powder 1003 53 64 63 73 110 140 200 80 95 79 28 18 <200 <200 <200 <200 <0,3 <0,3 <0,3
Perfluorohexane, Perfluorodecalin,

Filorga Scrub & Mask, Reoxygenating exfoliating mask Perfluoromethylcyclopentane 582 <1 <0,5 <0,5 <0,5 <0,5 <0,5 <0,5 2 <0,5 <0,5 320 260 <200 <200 <200 <200 <0,3 <0,3 <0,3]
Polyperfluoroethoxymethoxy

Isadora Ultra Cover compact powder (23 nude) il hyl Peg Phosphate 221 <1 <0,5 <0,5 4,03 <0,5 <0,5 <0,5 <0,5 <0,5 24 160 33 <200 <200 <200 <200 <0,3 <0,3 <0,3]
PTFE/Polytef

H&M Bronzing Powder 3 farger 189 <1 5 5 7 8 8 10 18 23 23 47 34 <200 <200 <200 <200 <0,3 <0,3 <0,3
Perfluorononyl Dimethicone

Bare Minerals Brow master Brow gel 175 20 <0,5 <0,5 <0,5 <0,5 <0,5 <0,5 <0,5 <0,5 <0,5 97 58 <200 <200 <200 <200 <0,3 <0,3 <0,3!
PTFE/Polytef

H&M Bronzing powder shimmer bronze 1 farge 126 <1 <0,5 <0,5 <0,5 2 2 3 7 12 14 46 39 <200 <200 <200 <200 <0,3 <0,3 <0,3
Polyperfluoroethoxymethoxy

MAC Select Sheer Pressed Powder Difluoroethyl Peg Phosphate 92 <1 <0,5 <0,5 <0,5 <0,5 <0,5 <0,5 <0,5 <0,5 5 52 35 <200 <200 <200 <200 <0,3 <0,3 <0,3
PTFE/Polytef

Body Shop Loose face Powder 02 82 3 <0,5 <0,5 <0,5 3 2 2 3 2 2 1 64 <200 <200 <200 <200 <0,3 <0,3 <0,3
PTFE/Polytef

Isadora Eye Sculptor Bar Hi & Contour 75 <1 <0,5 <0,5 <0,5 <0,5 <0,5 <0,5 <0,5 <0,5 <0,5 57 18 <200 <200 <200 <200 <0,3 <0,3 <0,3

LOD 1 0,5 0,5 0,5 0,5 0,5 0,5 0,5 0,5 0,5 0,3 0,3 20-200 20-200 20-200 20-200 0,3 0,3 0,3








It has been analysed for the following PFAS’

PFBA perfluoro-n-butanoic acid

PFPA perfluoro-n-pentanoic acid

PFHxA perfluoro-n-hexanoic acid

PFHpA perfluoro-n-heptanoic acid

PFOA perfluoro-n-octanoic acid

PFNA perfluoro-n-nonanoic acid

PFDA perfluoro-n-decanoic acid

PFUNDA perfluoro-n-undecanoic acid

PFDoDA perfluoro-n-dodecanoic acid

PFTrDA perfluoro-n-tridecanoic acid

PFTeDA perfluoro-n-tetradecanoic acid

PFPeDA perfluoro-n-pentadecanoic acid

PFHpDA perfluoro-n-heptadecanoic acid

PFODA perfluoro-n-octadecanoic acid

PFBS perfluoro-1-butanesulfonate

PFPeS perfluoro-1-pentanesulfonate

PFHxS perfluoro-1-hexanesulfonate

PFHpS perfluoro-1-heptanesulfonate

PFOS perfluoro-1-octanesulfonate (E657)

PFNS perfluoro-1-nonanesulfonate

PFDS perfluoro-1-decanesulfonate

PFDoS perfluoro-1-dodecansulfonate

ipPFNS perfluoro-7-methyloctanesulfonate
br-PFOS L-PFOSK with branched isomers

CI-PFOS 8Cl-perfluoro-1-octanesulfonate

PFOSA perfluoro-1-octanesulfonamide

N-MeFOSA N-methylperfluoro-1-octanesulfonamide
N-EtFOSA N-ethylperfluoro-1-octanesulfonamide
N-MeFOSE 2-(N-methylperfluoro-1-octanesulfonamido)-ethanol
N-EtFOSE 2-(N-ethylperfluoro-1-octanesulfonamido)-ethanol
FOSAA perfluoro-1-octansulfonamidoacetic acid
N-MeFOSAA 2-(N-methylperfluoro-1-octansulfonamido)acetic acid
N-EtFOSAA 2-(N-ethylperfluoro-1-octansulfonamido)acetic acid
FHET 2-perfluorohexyl ethanol (6:2 FTOH)

FOET 2-perfluorooctyl ethanol (8:2 FTOH)

FDET 2-perfluorodecyl ethanol (10:2 FTOH)
FDoDET 2-perfluorododecyl ethanol (12:2 FTOH)
FTeDET 2-perfluorotetradecyl ethanol (14:2 FTOH)
4:2 FTS 1H,2H-perfluorohexan sulfonate (4:2)
6:2FTS 1H,2H-perfluorooctane sulfonate (6:2)
8:2FTS 1H,2H-perfluorodecan sulfonate (8:2)

10:2 FTS 1H,2H-perfluorododecan sulfonate (10:2)
6:2 F53B C8HF16Cl 045

4:2 F53B C6HF12Cl 045

6:2 PAP 1H,1H,2H,2H-perfluorooctyl phosphate

8:2 PAP 1H,1H,2H,2H-perfluorodecyl phosphate

6:2 diPAP bis (1H,1H,2H,2H-perfluorooctyl phosphate)
8:2diPAP bis (1H,1H,2H,2H-perfluorodecyl phosphate)
6:2/8:2 diPAP comb of 6:2 and 8:2 perfluoroalkyl phoshate

10:2 diPAP bis (1H,1H,2H,2H-perfluorododecyl phosphate)
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Testing for PFAS in cosmetics

We the idealistic non-governmental organisation (NGO) “Framtiden i vare hender” (Future in our
hands) has produced this report published on-line March 2018:

https://www.framtiden.no/bilder/dokumenter/bakgrunn kosmetikk mars2018.pdf

Itis in Norwegian. Below we provide a translation into English translated by Hans Jgrgen Talberg

About our mapping of PFAS in cosmetics March 2018

Framtiden i vare hender has analysed 15 cosmetics products for environmentally toxic
fluorocarbons (PFAS) at NIVAs laboratories. The background for the investigation is that
PFAS is among the most environmentally hazardous substances that are still allowed to
use and that the substances are used in very many consumer products including cosmetic
products.

We have previously analyzed children's products, food packaging and ski waxes for the same
chemicals.

In Sweden, the Swedish Society for Nature Conservation has long had a spotlight on PFAS,
and they have conducted a survey of PFAS in cosmetics. We wanted to do a similar survey in
Norway.

The purpose of our survey is two-fold. On the one hand, we wanted to identify the cosmetics
brands marketed in Norway that declared content of PFAS in products’ labelled list of
ingredients. This was the first step of the survey, and was carried out by looking for
information on the cosmetics brands' websites and walking around the shops to read the
content declaration. Some of the brands we investigated had posted a table of contents
online, while others only had this information available on the physical products.

Retailer shops visited belonged mainly to the big commercial chains in Norway, including
pharmacies. In addition, we looked at some brands we know used PFAS in their products.
We concentrated on the following chains and brands:

® H&M ¢ Body Shop ®* MAC e Kicks ® Apotek 1 ® Boots e Vitusapotek e Lindex ® Nyx ® Lush
Isadora ® Lumene e Clinique

This part of the survey showed that products from the chains Body Shop, H & M, MAC and
Kicks, as well as products from the brands Lumene, Isadora and Clinique, contained PFAS.
We found no products with PFAS at any of the pharmacies (i.e. Apotek1 and Vitusapotek) or
at the chains Nyx and Lush.

Against this background, we chose to send the following products for chemical analysis.



https://www.framtiden.no/bilder/dokumenter/bakgrunn_kosmetikk_mars2018.pdf



Product Brand

Shade Adjusting Drops Lightning The Body Shop
Fresh Nude Foundation (Bali vanilla 020) The Body Shop
Hydralight water based matte 57 fair beige Isadora

Oxygen Bubble Clay Mask Crazy clear skin Vita

Scrub & Mask, Reoxygenating exfoliating mask Filorga

Loose face Powder 02 The Body Shop
Extended Play Gigablack Lash Mascara MAC

Bronzing powder shimmer bronze 1 farge H&M

Bronzing Powder 3 farger H&M

Brow master Brow gel Bare Minerals
Select Sheer Pressed Powder MAC

Eye Sculptor Bar Highlighter & Contour Isadora

Ultra Cover compact powder (23 camouflage nude) Isadora Highlighting Powder
Highlighting Powder Kicks

Laboratory testing

The second part of the survey consisted in sending a selection of products that had PFAS in the
content declaration for analysis. The purpose of the analysis was to see if the products contained
other PFAS compounds / substances than those specified in the content declaration, as well as to
examine how high PFAS levels they contained. The laboratory, the Norwegian Institute of Water
Research (NIVA), is a recognized and accredited laboratory in Oslo. They conducted the test in this
way (their description):

"A quantity of the sample is weighed and a known amount of internal standard is added for quality
assurance and quantification. The sample is extracted with methanol before it is analyzed by LC-MS
(Liquid Chromatography Mass Spectrometry). This technique will identify single substances measuring
molecular mass and the amount of the individual substance may be determined. As an additional
quality assurance of the assay, a sample of samples was extracted with acetonitrile instead of
methanol. This gave the corresponding result. " (Kine Baek, Senior Engineer NIVA)

Main findings were

e All analysed products contain PFAS, which was expected from the content
declaration

e |n addition, we found other PFASs than those listed in the table of contents,
including PFOA, in 5 of 15 products. PFOA is banned, in Norway and will be banned in
the EU from 2020 with even more stringent limit values.

e Three products (Clinique, Body Shop, and Kicks) contain higher PFOA values than the
EU will allow as from 2020. In addition, a bubble-mask contains the substance 8: 2
diPAP, which can be broken down to PFOA, in concentrations over the forthcoming
EU- ban. None of the products break current limit values for PFOA in Norway

e Clinique’s Foundation has the highest PFOA level - more than 100 times above the
limit value in the forthcoming EU ban. In addition, the product contains very high
levels of other substances (8: 2 diPAP and 8: 2 FTOH) that can be converted into





PFOA in the body and the environment, and therefore will also be covered by the
prohibition. Owner Estee Lauder is the world's second largest cosmetics producer
and profiles against the "high end" market. They emphasize that the products should
be safe on their websites.

e One of Body Shops products contains 8 times more PFOA than allowed in the
forthcoming EU ban. In addition, the product contains 8: 2 diPAP and 8: 2 FTOH, both
of which can be broken down to PFOA.

® Five products (Bodyshop 2 products, Clinique, H&M and KICKS) contained all six
PFASs that Sweden and Germany recently proposed to be banned in the EU (C9-C14
PFCA). Additional 4 products contain one or more of these.

® [t is uncertain whether the detected substances not mentioned in the product’ list of
ingredients have been intentionally added, whether they are degradation products of
the PFAS-ingredients being used or if they result from contamination from the
production of these substances.

® The highest total PFAS level found in one of the products exceeds 300,000 ng /g.
(total level = sum of all amounts measured for the different PFAS compounds per
product).

e Common for all the products with highest PFAS levels is that they are either powders
or foundations.

® Four of the products also contain the environmentally hazardous chemicals D5 and /
or D6 (siloxanes) these being employed and decleared in the list of ingredients. This
concerns the following products; “Fresh Nude Foundation” (Body Shop), “Shade
Adjusting Drops Lightning” (Body Shop), “Hydrated Water Based Matte 57 Fair Beige”
(Isadora) and “Superbalanced Make Up Foundation” (Clinique). Norwegian
authorities list D5 and D6 among chemicals for which the goal is to stop the
emissions to the environment by 2020 (list called the “priority list”). In the list of
ingredients D5 and D6 are called: “Cyclopentasiloxane”, “Cyclohexasiloxane” or
“Cyclomethicon”.

® Several products also contain micro-plastic, which can damage life in the sea. This
applies to the Body Shop products “Shade Adjusting Drops Lightning” and “Loose
Face Powder 02”, the Isadora product “Eye Sculptor Bar Highlighter & Contour”, the
MAC product “Extended Play Gigablack Lash Mascara” and the Bare Minerals
product “Brow Master Brow Gel”.

Before publishing the results, we informed all the suppliers of the analysed products about
the test results.

Deviations from the analytical results of the Swedish Society for Nature
Conservation





We tested several of the same products that the Swedish Nature Conservation Association
tested in 2017, but have nevertheless achieved results that differ slightly from theirs. Among
other things, we found higher levels of some types of PFASs. Most likely, this is because
content and levels of PFAS may vary with the age of the product. Because some types of
PFASs can be converted into, for example, PFOA over time, it is likely that higher levels of
PFOA can be found in older products.

Detailed results: See next page

The table on the next page should speak for itself. The figures on display are the measured
amounts in ng/g of detected PFAS’ in the different analysed products. Be aware that the
table includes only PFAS’ detected in minimum one product. The third column provides the
names of the employed PFAS’ in the different products — e.g. names appearing in products’
list of ingredient. The bottom line shows the limits of detection.





RESULTS

All values given in ng/g.

Only PFAS detected in at least one of the products is included in the table.

B PFAS declared in table of content Bl PFAS total prPA B prHxA B PFHpABI PFOA B PENA B PFDA

Ammonium C6-16 Perfluoroalkylethyl

Body Shop Fresh Nude Foundation (Bali vanilla 020) Phosphate 310570 60 210 45 <0,5 <0,5 <0,5 <0,5 <0,5 <0,5 <0,5 170000 250 140000 <20 <20 <20 2 3 <0,3
Ammonium C6-16 Perfluoroalkylethyl

Body Shop Shade Adjusting Drops Darkening Phosphate 264258 2600 11000 2600 210 110 130 44 61 47 26 29000 35000 180000 1400 1100 860 26 41 3
C9-15 Fluoroalcohol Phosphate

Clinique Superbalanced make up foundation 188010 260 2100 730 2700 750 2300 440 200 60 160 39000 74000 24000 25000 13000 2700 62 500 48
Polyperfluoroethoxymethoxy

Isadora Hydralight water based matte 57 fair beige Difluoroethyl Peg Phosphate 5647 <1 <0,5 <0,5 <0,5 <0,5 <0,5 <0,5 <0,5 2 13 5600 30 <20 <20 <20 <20 0,8 1,8 <0,3
Methyl Perfluorobutyl Ether,

Vita Oxygen Bubble Clay Mask Crazy clear skin Methyl Perfluoroisobutyl Ether 1680 <1 <0,5 <0,5 <0,5 <0,5 <0,5 <0,5 <0,5 <0,5 <0,5 580 1100 <200 <200 <200 <200 <0,3 <0,3 <0,3
PTFE/Polytef

MAC Extended Play Gigablack Lash Mascara 1540 <1 <0,5 <0,5 <0,5 <0,5 <0,5 <0,5 <0,5 <0,5 <0,5 1300 240 <200 <200 <200 <200 <0,3 <0,3 <0,3
PTFE/Polytef

KICKS Highlighting Powder 1003 53 64 63 73 110 140 200 80 95 79 28 18 <200 <200 <200 <200 <0,3 <0,3 <0,3
Perfluorohexane, Perfluorodecalin,

Filorga Scrub & Mask, Reoxygenating exfoliating mask Perfluoromethylcyclopentane 582 <1 <0,5 <0,5 <0,5 <0,5 <0,5 <0,5 2 <0,5 <0,5 320 260 <200 <200 <200 <200 <0,3 <0,3 <0,3
Polyperfluoroethoxymethoxy

Isadora Ultra Cover compact powder (23 camouflage nude) Difluoroethyl Peg Phosphate 221 <1 <0,5 <0,5 4,03 <0,5 <0,5 <0,5 <0,5 <0,5 24 160 33 <200 <200 <200 <200 <0,3 <0,3 <0,3
PTFE/Polytef

H&M Bronzing Powder 3 farger 189 <1 5 5 7 8 8 10 18 23 23 47 34 <200 <200 <200 <200 <0,3 <0,3 <0,3
Perfluorononyl Dimethicone

Bare Minerals Brow master Brow gel 175 20 <0,5 <0,5 <0,5 <0,5 <0,5 <0,5 <0,5 <0,5 <0,5 97 58 <200 <200 <200 <200 <0,3 <0,3 <0,3
PTFE/Polytef

H&M Bronzing powder shimmer bronze 1farge 126 <1 <0,5 <0,5 <0,5 2 2 3 7 12 14 46 39 <200 <200 <200 <200 <0,3 <0,3 <0,3
Polyperfluoroethoxymethoxy

MAC Select Sheer Pressed Powder Difluoroethyl Peg Phosphate 92 <1 <0,5 <0,5 <0,5 <0,5 <0,5 <0,5 <0,5 <0,5 5 52 35 <200 <200 <200 <200 <0,3 <0,3 <0,3
PTFE/Polytef

Body Shop Loose face Powder 02 82 3 <0,5 <0,5 <0,5 3 2 2 3 2 2 1 64 <200 <200 <200 <200 <0,3 <0,3 <0,3
PTFE/Polytef

Isadora Eye Sculptor Bar Highli; & Contour 75 <1 <0,5 <0,5 <0,5 <0,5 <0,5 <0,5 <0,5 <0,5 <0,5 57 18 <200 <200 <200 <200 <0,3 <0,3 <0,3

LOD 1 0,5 0,5 0,5 0,5 0,5 0,5 0,5 0,5 0,5 0,3 0,3 20-200 20-200 20-200 20-200 0,3 0,3 0,3






It has been analysed for the following PFAS’

PFBA perfluoro-n-butanoic acid

PFPA perfluoro-n-pentanoic acid

PFHxA perfluoro-n-hexanoic acid

PFHpA perfluoro-n-heptanoic acid

PFOA perfluoro-n-octanoic acid

PFNA perfluoro-n-nonanoic acid

PFDA perfluoro-n-decanoic acid

PFUNDA perfluoro-n-undecanoic acid

PFDoDA perfluoro-n-dodecanoic acid

PFTrDA perfluoro-n-tridecanoic acid

PFTeDA perfluoro-n-tetradecanoic acid

PFPeDA perfluoro-n-pentadecanoic acid

PFHpDA perfluoro-n-heptadecanoic acid

PFODA perfluoro-n-octadecanoic acid

PFBS perfluoro-1-butanesulfonate

PFPeS perfluoro-1-pentanesulfonate

PFHxS perfluoro-1-hexanesulfonate

PFHpS perfluoro-1-heptanesulfonate

PFOS perfluoro-1-octanesulfonate (E657)

PFNS perfluoro-1-nonanesulfonate

PFDS perfluoro-1-decanesulfonate

PFDoS perfluoro-1-dodecansulfonate

ipPFNS perfluoro-7-methyloctanesulfonate
br-PFOS L-PFOSK with branched isomers

CI-PFOS 8Cl-perfluoro-1-octanesulfonate

PFOSA perfluoro-1-octanesulfonamide

N-MeFOSA N-methylperfluoro-1-octanesulfonamide
N-EtFOSA N-ethylperfluoro-1-octanesulfonamide
N-MeFOSE 2-(N-methylperfluoro-1-octanesulfonamido)-ethanol
N-EtFOSE 2-(N-ethylperfluoro-1-octanesulfonamido)-ethanol
FOSAA perfluoro-1-octansulfonamidoacetic acid
N-MeFOSAA 2-(N-methylperfluoro-1-octansulfonamido)acetic acid
N-EtFOSAA 2-(N-ethylperfluoro-1-octansulfonamido)acetic acid
FHET 2-perfluorohexyl ethanol (6:2 FTOH)

FOET 2-perfluorooctyl ethanol (8:2 FTOH)

FDET 2-perfluorodecyl ethanol (10:2 FTOH)
FDoDET 2-perfluorododecyl ethanol (12:2 FTOH)
FTeDET 2-perfluorotetradecyl ethanol (14:2 FTOH)
4:2 FTS 1H,2H-perfluorohexan sulfonate (4:2)
6:2FTS 1H,2H-perfluorooctane sulfonate (6:2)
8:2FTS 1H,2H-perfluorodecan sulfonate (8:2)

10:2 FTS 1H,2H-perfluorododecan sulfonate (10:2)
6:2 F53B C8HF16Cl 045

4:2 F53B C6HF12Cl 045

6:2 PAP 1H,1H,2H,2H-perfluorooctyl phosphate

8:2 PAP 1H,1H,2H,2H-perfluorodecyl phosphate

6:2 diPAP bis (1H,1H,2H,2H-perfluorooctyl phosphate)
8:2diPAP bis (1H,1H,2H,2H-perfluorodecyl phosphate)
6:2/8:2 diPAP comb of 6:2 and 8:2 perfluoroalkyl phoshate

10:2 diPAP bis (1H,1H,2H,2H-perfluorododecyl phosphate)
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Subject: Additional information concerning Cg9-C14 PFCAs, their salts and precursors in the
Automotive Supply Chain

Dear Ladies and Gentlemen,

During the recent consultation on the restriction proposal for Cg-C14 PFCAs, their salts and
precursors, European Automobile Manufacturers reviewed diverse information from several
sources and discussed directly with their material suppliers on the impact to their current
products.

These investigations concluded, that in Europe these substances were no longer used in current
automotive materials. Subsequently, additional information has been brought to our attention
recently, concerning materials or components purchased in China. These products could
potentially contain concentrations above the proposed thresholds for these long chain
perfluorinated substances.

This theoretical risk could impact both spare parts and serial parts, purchased not only by the
vehicle manufacturers but also by lower tiers in the supply chain. Furthermore, this is challenging
due to the usual global parts sourcing, in which parts e.g. from China are delivered to other regions
for a further assembly before being finally completed to a vehicle in our European productions.
Often, the knowledge about the actual origin of these components is not available anymore. The
estimation of the impact of this challenge is thus not possible and neither it is possible to avoid this
scenario. Therefore, without an exhaustive global regulation, legal compliance is challenging,
especially in industries with global and complex supply chains.

Another level of uncertainty arises from the fact, that for Cg-Ca4 PFCAs, their salts and precursors,
references are made only to non-exhaustive lists of CAS (Chemical Abstracts Service) numbers.
Without a full overview of these substance identifiers it is nearly impossible to collect reliable
information from a large, complex, highly tiered und mostly unknown global supply chain.
Therefore, from our perspective the provision of clear substance identifiers such as CAS numbers
is essential.

Lo

Jens Warsen
ACEA Environmental Policy Director

|
ACEA letter C9-C14 PFCAs — 04/06/2018 1
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institute of Environmental Medicine S ] Institutet
Institutet f&r miljomedicin Ty

European Chemicals Agency
Annankatu 18

P.O. Box 400

FI-00121 Helsinki

Finland

Comments on the ECHA (European Chemicals Agency) “Annex XV Restriction
report: Proposal for a restriction on C9-C14 PFCAs — including their salts and
precursors”.

The Institute of Environmental Medicine (IMM) is a national and international
expert voice in environmental medicine and at the same time a research and
educational department at Karolinska Institutet. The comments provided by IMM
build on the collective competence and experience at IMM of chemicals safety and
health risk assessment sciences in general, and of public health and toxicology
matters involved with PFCAs in particular.

Comments
IMM supports the measures proposed by Germany and Sweden to restrict the
manufacturing, use, placing on the market, and import of C9-C14 PFCAs, their salts
and related substances (precursors).
e MM supports the group-wise restriction approach and find the arguments for
the proposed actions to be well motivated from scientific, regulatory and
practical points of view.

« MM supports the proposed implementation period of 18 months, noting that
the compounds under consideration have very limited current uses in the EU,
and the aim of the proposal to avoid that the compounds under consideration
enter into increasing uses.

¢« MM notes that the restriction proposal mentions potentially beneficial
technical properties of some PFCAs to society. Based on the expertise of
IMM, we consider that it is feasible, through dedicated and lasting
research/knowledge building, to achieve advanced decision bases allowing
for further refined hazard identification/health risk assessment for individual
PFCAs and combinations of those. Research and knowledge building on
PFCAs should rely on broad international collaboration among regulators,
industry and academics in order to sufficiently well capture and take full
responsibility of involved scientific and societal complexities in line with the
United Nation’s 2030 Agenda for Sustainable Development.

The comments have been discussed and agreed by professors Maria Albin, Karin
Broberg, Per Gustavsson, Helen Hakansson, Gunnar Johanson, Carola Lidén,
Agneta Rannug, and Agneta Akesson (deputy head), and associate professors

Postal address Visiting address Telephone E-Mail
Box 210 Nobels v&g 13 +46 8 524 800 00, switch Ulla.stenius@ki.se
SE-171 77 Stockholm Karolinska Institutet +46 8 524 878 72 direct Web
SWEDEN SOLNA +46 8 524 800 06 secretary
Fax ki.sefimm

+46 8 33 69 81
Org. number 202100 2973
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Marika Berglund (deputy head), Anneli Julander, Hanna Karlsson (chair of the
Environmental Council at Karolinska Institutet), Lena Palmberg, and Mattias Oberg,
all at IMM.

The comments from IMM are in line with the Swedish Environment Objective “A
Non-Toxic Environment” and with the national memorandum of understanding
signed by 17 Swedish authorities and universities, including Karolinska Institutet,
regarding increased collaboration to limit the impact of PFAS on health and the
environment.

Stockholm June 18, 2018
m L /’fééz;

Ulla Stenius
Chair/Director

o
Ulrika Olsson, Karolinska Institutet
Kemikalicinspektionen/Swedish Chemicals Agency
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FluoroCouncil’s comments on the C9-C14 Restriction proposal

The FluoroCouncil appreciates the opportunity to provide its comments on the C9-C14
Restriction proposal.

The FluoroCouncil would like to highlight that none of these substances has been used
by its members, with the exception of the C9 ammonium salt, which was formerly used
as a polymerisation aid in the production of certain fluoropolymers. This use has been
discontinued by FluoroCouncil members as part of their successful completion of the
US EPA Stewardship Programme on PFOA and longer-chain homologues.

As for the scope, the FluoroCouncil supports an exemption for the unintended
production of a limited fraction of long-chain substances, as part of C6 fluorotelomers
production, and similarly to what is provided for in the REACH Restriction for PFOA
and PFOA-related substances. We note nonetheless that the current paragraph 3a) of
the C9-C14 restriction proposal refers to C8 manufacturing. The exemption in
paragraph 3a) needs to be amended in order to relate to the manufacture of
fluorochemicals with a carbon chain equal to or shorter than 6 atoms (and not 8 atoms).
The FluoroCouncil supports furthermore the exemption for transported intermediates
set out in paragraph 3b).

With regards to the proposed thresholds, i.e. 25 ppb for the sum of C9-C14 acids and
their salts, and 260 ppb for the sum of C9-C14 related substances, the FluoroCouncil
would like to highlight that these thresholds are estimates based on best available
knowledge, they are not the result of tests supported by any analytical methods.

The FluoroCouncil would like to reiterate its concerns regarding the enforceability of
these thresholds given the absence of robust and validated analytical methods capable
to determine the level of C9-C14 substances, either as individual substances or as a
sum, in substances, mixtures or articles.

For the purpose of improving the enforceability of the C9-C14 restriction and ensuring
consistency with the PFOA Restriction, the FluoroCouncil suggests that the threshold
of 25 ppb applies to each individual acid and their salts instead of applying to the
sum of the five acids and their salts. As for related substances, the threshold should
be set at 1000 ppb, instead of 260 ppb, and apply to the related substances of each
individual acid, not to the sum of C9-C14 related substances.

While analytical methods for PFOA might constitute a starting point for C9-C14
substances, significant adaptations and refining of these methods will be necessary
before they can accurately be applied to C9-C14 substances.

Further to this, it should be highlighted that the development of validated and robust
analytical methods for PFOA and PFOA-related substances to comply with the
thresholds set in the REACH PFOA Restriction is far from being completed.





There is at present no mandate from the European Commission to the European
Standardisation bodies to develop standards for the purpose of enforcing the REACH
Restriction on PFOA. In the absence of such mandate, the development of analytical
methods under the REACH PFOA Restriction continues to rely entirely on industry.
Given the large scope of products and matrices covered by the Restriction on PFOA,
the absence of standardised methods will be a major hurdle in the enforcement of the
restriction which will enter into force on 4 July 2020.

With the exception of the AFFF sector where an analytical method is expected to be
available by the end of 2018, the other sectors (e.g. textile, fluoropolymer-based
applications) face significant challenges in trying to establish robust, validated and
reproducible methods. Round robin tests have shown significant variability of results
for the same samples being tested and have shown that the main challenge lies with
the extraction methods. These difficulties will increase greatly for the C9-C14
substances.

As for fluorotelomer products, including mixtures and articles, the FluoroCouncil
recommends the use of a first screening method. The method, which is based on
measurement of 8:2 FTOH, enables to distinguish between C8 and C6
chemistry/surface treated articles. Detection of the 8:2 FTOH is an indication that the
product was made using C8 technology and thus, subject to the PFOA restriction and
by extension to the future C9-C14 restriction. Such a methodology can support
enforcement authorities to identify non-compliant products by means of a simpler and
less onerous method.

As opposed to this, the TOP (Total Oxidizeable Precursor) Assay is not an adequate
method for the purpose of identifying the perfluoroalkyl chain length or the structural
identity of the substance(s) present in the tested sample. This is a technique whereby
a sample is exhaustively oxidized then quantitatively analyzed for a homologous series
of perfluorocarboxylic acids (PFCAs): for example, in the TOP Assay, PFOS and any
perfluorooctane sulfonyl substances may be oxidized to a homologous series of PFCAs
including PFOA, PFHpA, PFHxA, PFPeA and PFBA. Likewise, a 10:2 fluorotelomer
based substance may be expected to form a homologous series of PFCAs of 10 or
less carbons.

The TOP Assay may be used to ascertain the amount of organic fluorine-containing
substances in the sample that are oxidizeable to PFCAs, but it is neither substance-
specific nor chain length-specific, therefore it is neither intended nor fit for the
purpose of quantitative determination of, for instance, PFOA and potential PFOA
precursors in a sample.

In conclusion, the FluoroCouncil would like to reiterate its support for the REACH
Restriction on C9-C14 substances provided it does not put at risk the production and
use of C6 products, which constitute the main alternatives to C8 fluorotelomers.
Further, the FluoroCouncil wishes to underline the challenge represented by the
enforcement of the REACH PFOA Restriction and similarly of the upcoming C9-C14





Restriction. The development of robust and validated methods still requires
considerable work. For the purpose of facilitating enforcement, for fluorotelomer-based
products, the FluoroCouncil proposes to use a first screening method. In regard to the
thresholds, the FluoroCouncil holds the view that the threshold of 25 ppb should apply
to each individual acid and their salts. A threshold of 1000 ppb should apply to the
related substances of each individual acid.
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Background and Purpose

REACH PFOA Restriction

o Two different concentration limits: 25 ppb for PFOA and its salts and

@)

1 000 ppb for one or a combination of PFOA-related substances, in other
substances, mixtures or articles

Recital 12 states that “The deferral period for the restriction should
allow the further development of suitable analytical methods that can
be applied to all matrices. “

The FluoroCouncil would like to highlight the complexity of developing
reproducible, cost-efficient analytical methods for all matrices in scope
and against the given thresholds

The FluoroCouncil would like to underline the importance of timely
adoption of analytical methods to enable effective enforcement

The FluoroCouncil is willing to take part in the process to share its
knowledge and experience

C9-C14 restriction

O

Presenting initial views on analytical methods of C9-C14 restriction





Introduction to FluoroCouncil and

FluoroTechnology





About the FluoroCouncil

* Represents leading manufacturers of FluoroTechnology
products

* Member companies:
— Archroma Management LLC
— Arkema France
— Asahi Glass Co., Ltd.
— Daikin Industries, Ltd.
— Solvay Specialty Polymers
— The Chemours Company LLC
— Johnson Controls (associate member)
— Dynax (associate member)





FluoroTechnology

Fluorotelomers - Fluoropolymers

Fluorotelomers: Fluoropolymers:
Fluorinated polymers and (Fluoroplastics &
surfactants fluoroelastomers)
* “Short” fluorinated chains that » High molecular weight
may be attached to organic polymers
polymer backbones « PTFE, Melt Copolymers,
Thermoset Elastomers
* Modify material properties: * Fluorinated “backbone”
surface modification & - Material properties: chemical
protection, water & ol resistance, thermal stability,

wetting and spreading  Applications: Breathable

membranes, Aerospace

* Applications: Textiles, Materials, Hydraulic tubing,
Carpets, Paper, Stone & Tile, Chemical Processing ,
AFFF, Surfactants Semiconductor Manufacture,

Transportation





FluoroCouncil’s views on analytical methods for the

future C9-C14 restriction






Future C9-C14 Restriction

« An individual identification of substances is required - Grouping
approach not possible!

« Methods for PFOA, a starting point, but needs further development
* The Fluorocouncil has conducted limited work on C9-C14
« Different matrices require different analytical methods

Fluoropolymers:

« Only C9 ammonium salt (APFN) historically used as processing aid by
some Fluorocouncil members.

Fluorotelomers:

« Thresholds proposed (25 ppb/ 260 ppb) are based on estimates from
industry, NOT analytical test results.

« (C9-C14 restriction should not put C6 chemistry under risk, similar to the
REACH PFOA restriction.






FluoroCouncil’s views on analytical methods to

enforce the REACH PFOA Restriction






What is needed?

o Preferably, a European Standard, for :
1. Fluorotelomers
2. Fluoropolymers (not covered as such by the Restriction)

o Initial screening method for fluorotelomer-based products, easier to
implement and less costly for enforcers

FLUOROTELOMERS FLUOROPOLYMERS
PFOA, 8:2 FTOH, monomer
Target analytes (fluorinated polymers), 8:2 FTS PFOA
(AFFF)
Matrix dependent: textile, May differ between different
Extraction firefighting foams , paper, paints, forms of fluoropolymers and
varnishes fluoroelastomers and matrix
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FluoroCouncil’s recommendations

Analytical standards methods should take most account of the
following two aspects:

4 )

Practicability/
Reproducibility

Economic
feasibility

The analytical methods should be broadly available
and applicable to a large range of EU laboratories

and to the largest possible scope of products

- J

-

The analytical methods should not result in too high
costs for industry and enforcers

\_

~

J
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Fluoropolymers/Fluoroelastomers

Examples of analytical methods

Analyte | Matrix Type of fluoro- LOQ or Instrumen- Cost
chemistry LOD tation estimate*
method
PFOA Articles made of Fluoropolymers
fluropolymers
€ 500-1700
PFOA Aqueous Fluoropolymers depending
polymeric ppb levels LC-MS/MS on matrix
dispersion /sample
preparation
PFOA Articles made of | Fluoroelastomers
fluoroelastomers

* Estimated cost does not take into account the cost of instrumentation

12





Fluorotelomers

Examples of analytical methods

Analyte Matrix Type of fluoro- | LOQ or | Method Cost estimate
chemistry LOD
PFOA Performance
Textiles
8:2 FTOH | Perf
csont
Fluoro- LC-MS/MS sample
telomers/ ppb preparation
Fluorinated levels | GC-MS cost)
polymers
PFOA / Fire Fighting Fluoro- €500
8:2 FTS Foams telomers/
Surfactants

13





Initial screening method

Analyte Matrix Type of LOD or Instrumen- Cost estimate
fluoro- LOQ tation
chemistry method

8:2 FTOH | Articles treated Fluoro- ppm GC/MS €250

VS. with fluorotelomers | telomers levels

6:2 FTOH

14





Analytical methods need to be further developed in
order to be used for the enforcement of the restriction
and for validation procedure

How to avoid PFOS precedent with CEN/TS 159687

o Technical specification not yet converted to a European standard and
highlights complexity of the issue and extension to PFOA and PFOA-

related substances.

Next steps in development of analytical methods and
possibilities to take part in the process?

How could the Commission / ECHA Enforcement Forum
support enforcement of the Restriction by competent
national authorities?

15
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EEB and IPEN Comments to the ANNEX XV RESTRICTION REPORT on
C9-C14 PFCAs -including their salts and precursors

EEB and IPEN welcomes the opportunity to comment on this Restriction Report and thank
the German and Swedish authorities for preparing this proposal. We strongly support its
recommendation to restrict the manufacturing, use, placing on the market and import of
C9-C14 PFCAs, their salts and related substances. We would also like to commend the
Dossier Submitters for recommending that the restriction includes recycled material and
articles made from recycled materials.

We are, however, extremely concerned that the restriction is not proposed to include “the
manufacture of a substance where this occurs as an unintended by-product of the
manufacture of fluorochemicals with a carbon chain equal to or shorter than 8 atoms”, as
well as the proposed thresholds of PFCAs for mixtures and articles placed on the market.
In relation to these concerns and some additional issues, we would like to submit the
following information, comments and suggestions.

Compelling evidence of need for strong restriction decision

The dossier provides clear evidence of the long-term, costly and detrimental consequences
of continued released of C9-C14 PFCAs. It acknowledges that they are released into the
environment during every life cycle step and via various exposure pathways, do not
undergo any further abiotic or biotic degradation under environmentally relevant
conditions and that they are very likely to cause severe and irreversible adverse effects on
the environment and human health if their releases are not minimized. It further described
that they are already ubiquitously present in the environment and that remediation of soil
and water is difficult and very costly.

While no user of the C9-C14 PFCAs has been identified in the EU, the dossier also states
that the availability of fluorine free alternatives for many sectors is growing. It is therefore
clear that all evidence and incentives for a strong restriction proposal are there, and that
all other considerations must be made with this in mind.

PFCAs as by-products

It is described in the dossier that C9-C14 PFCAs occur as a byproduct in production of
PFOA as well as the so-called “C6-based chemistries”, and that these unintended by-
products are proposed to not be covered by the restriction.

While PFOA production will decrease once the EU restriction comes into force in 2020 and
the substance is listed in the Stockholm Convention, it will not fully cease due to the
derogations included in the restriction decision. In addition, the restriction dossier further
describes that industry is shifting towards C6 substances, namely perfluorohexanoic acid





(PFHxA) based substances. It is therefore clear that C9-C14 PFCAs will continue to be
produced if this exemption is allowed in the restriction decision.

This conclusion is even clearly stated in the dossier itself on page 18:

“Thus, releases will continue because the substances are unintentional by products during the
manufacturing of short-chain alternatives, such as the C6-based chemistries and some
remaining uses of C8-based chemistries (derogated uses, such as firefighting foams).”

In addition, mounting evidence shows that the C6 fluorinated substances are regrettable
substitutions that are persistent, bioaccumulate and are toxic. Serious concerns about C6
and C4 fluorinated substances include:

e Many are found in the Arctic, including in wildlife and humans.

e Many are found in remote areas of the Earth including remote mountain areas, in
the ocean, and in deep sea locations.

e There is some data indicating that short-chain perfluorinated compounds are more
efficiently taken up in food crops.

e Many are found in wildlife and in humans.

e There are many pathways of exposure to these substances including consumer
products, household dust, drinking water, and others.

e Those with publicly data indicate transfer from mother to the developing fetus
during pregnancy and excretion during breast feeding.

e Those with publicly available data show a variety of serious adverse effects,
including in vitro data indicating endocrine disruption, DNA damage, altered
differentiation, effects on behavior and cognition, and impaired development,
among others. In humans, effects include altering blood lipids, reduced fertility,
immunosuppression, thyroid hormone function, and attention deficit disorder
among others.

¢ C(laims of confidential business information have obstructed efforts by regulators
and scientists to adequately assess the characteristics of the proposed fluorinated
alternatives.

Please see Annex 1 for references to peer reviewed scientific studies on these regrettable
substitutes.

It is therefore surprising that the restriction proposal instead of discouraging the increased
use of C6 fluorinated substances, specifically states that it is not intended to prevent the
manufacturing of C6 and other short-chained fluorinated substances. This creates a large
gap in the regulation that will cause further harm and costly clean-up measures.

EEB and IPEN therefore propose to remove this suggested exemption.

Thresholds for PFCAs should be lowered

The restriction proposal suggests restricting the use, placing on the market and import of
C9-C14 PFCAs, their salts and related substances as substances on their own or in a
mixture or in an article or parts therein in a concentration equal to or above 25 ppb for the
sum of C9-C14 PFCAs and their salts or 260 ppb for the sum of C9-C14 PFCA related
substances. These thresholds are based on the content of PFCAs in mixtures sold to





industry that contain C9-C14 PFCAs and related substances in trace levels up to 25 ppb
and 260 ppb, respectively.

Since the primary goal of the proposal is to reduce and eliminate releases of C9-C14 PFCAs
and related substances to the environment, these limits should be as low as possible. More
importantly, there is no justification for these proposed limits based on environmental and
health implications. The limits should be based on emerging scientific evidence, not
convenience for industry. For these substances, 25 ppb (25,000 ppt) and 260 ppb (260,000
ppt) are not “trace” amounts and these levels would ensure subsequent soil and water
pollution and possibly contamination in people.

Recent advisories and limits for PFAS in drinking water provide useful guidelines on limits.
US EPA has a health advisory level of 70 ppt for PFOS and PFOA.® The US State of
Minnesota has a health advisory limit in drinking water of 35 ppt for PFOA and 27 ppt for
PFO0S.2 The US State of Vermont has a drinking water health advisory combined limit for
PFOS and PFOA of 20 ppt.3 In drinking water, the US State of New Jersey has established an
enforceable maximum contaminant level for PFOA of 14 ppt and for PFNA, 13 ppt.4 An
analysis including impacts on immune suppression in children has yielded a proposed
drinking water limit of 1 ppt.>

EEB and IPEN therefore propose to lower PFCA thresholds significantly, to less than 70
parts-per-trillion to fully achieve the intent of this restriction.

Semiconductor derogation should be rejected

Only one, non-EU company has come forward to request a derogation at a very late stage
for import of (their) semiconductors. Since sufficient evidence was not provided and no
companies in the EU is still using C9-C14 PFCAs intentionally for this or any other purpose,
this derogation should not be approved. Furthermore, it is clear that the semiconductor
industry is moving away from fluorinated substances. In 2017, the World Semiconductor
Council, which includes all major manufacturers in Europe, announced a global phase-out
of PFOS and recommended that, “Governments/Authorities inform their appropriate
environmental regulatory ministries and the UN Stockholm Convention of this successful
action by the global semiconductor industry.”

1 https://www.epa.gov/ground-water-and-drinking-water/drinking-water-health-

advisories-pfoa-and-pfos
2

http://www.health.state.mn.us/divs/eh /hazardous/topics/pfcs/current.html#Examplel

3 https://anrweb.vt.gov/PubDocs/DEC/PFOA/PFOA%20-
%?20PFOS%20Health%20Advisories/Vermont/PFOA PFOS HealthAdvisory June 22 2016
.pdf

4 http://www.nj.gov/health /ceohs/documents/pfas drinking%?20water.pdf

5 Grandjean P, Budtz-Jorgensen (2013) Immunotoxicity of perfluorinated alkylates:

calculation of benchmark doses based on serum concentration in children, Environmental
Health 12:35

6
https://www.semiconductors.org/clientuploads/directory/DocumentSIA/International%
20Trade%20and%20IP/21st%20WSC%?20]Joint%20Statement%20May%202017%20Kyo

t0%20(Final).pdf
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http://www.nj.gov/health/ceohs/documents/pfas_drinking%20water.pdf

https://www.semiconductors.org/clientuploads/directory/DocumentSIA/International%20Trade%20and%20IP/21st%20WSC%20Joint%20Statement%20May%202017%20Kyoto%20(Final).pdf
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Costs for remediation are extremely high

Finally, we would like to provide some further information in relation to the costs of
remediation, which are mentioned in relation to the economic impacts but not quantified.
These costs should be clearly stated to make sure that the burden on country budgets is
taken into account when considering any exemptions to this restriction. As expected,
pollution prevention is far more economical than clean-up. Calculations of the total costs
for cleaning up groundwater polluted by PFAS around firefighting areas in Norway show
that 3.5-5.5 million euros is required per training site.” Industrial sludge disposal on
agricultural fields in Germany polluted both surface water and a drinking water reservoir
resulting in PFAS contamination in humans. Approximately 2.5 million euros have been
spent on clean-up annually since 2006 and operating costs of the water purification plant
are approximately 100,000 euros/year. 8 In Sweden, addressing PFAS contamination of
drinking water costs Uppsala 1 million euros/year and developing a new water supply in
Ronne cost 3 million euros. ? In the US, the Air Force is expected to spend more than USD$2
billion for PFAS clean-up around military bases.1? A single US state spends USD$2 million
per month responding to PFAS contamination.11

RAC and SEAC opinions should clearly describe the human and environmental impacts of
the suggested derogations, both in terms of harms and of economic cost, in order to allow
policy decision makers (REACH Committee and Commission) to fully understand the risks
of their decisions.

7 UNEP (2017) Risk management evaluation on pentadecafluorooctanoic acid (CAS
No: 335-67-1, PFOA, perfluorooctanoic acid), its salts and PFOA-related compounds,
Stockholm Convention POPs Review Committee, UNEP/POPS/POPRC.13/7/Add.2

8 UNEP (2017) Risk management evaluation on pentadecafluorooctanoic acid (CAS
No: 335-67-1, PFOA, perfluorooctanoic acid), its salts and PFOA-related compounds,
Stockholm Convention POPs Review Committee, UNEP/POPS/POPRC.13/7/Add.2

K UNEP (2017) Risk management evaluation on pentadecafluorooctanoic acid (CAS
No: 335-67-1, PFOA, perfluorooctanoic acid), its salts and PFOA-related compounds,
Stockholm Convention POPs Review Committee, UNEP/POPS/POPRC.13/7/Add.2

10 Finley B (2016) Air Force plans to spend $2 billion to clean up PFC-contaminated
water, Denver Post, 2 November 2016 https://www.denverpost.com/2016/11/02/air-
force-plans-to-spend-2-billion-to-clean-up-pfc-contaminated-water/

1 Fromson N (2018) State PFAS costs growing officials say Wolverine must pay,

WZZM, 17 January 2018 https://www.wzzm13.com/article/news/local/water-

worries/state-pfas-costs-growing-officials-say-wolverine-must-pay/69-508967100
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Annex 1. Characteristics of C6 and C4 fluorinated substances

Perfluorohexanoic acid (PFHxA) CAS 307-24-4 is associated with the following
adverse characteristics:

Found in the Arctic: “In the Greenland Sea, the XPFASs concentrations ranged from 45 to
280 pg/L, and five most frequently detected compounds were perfluorooctanoic acid
(PFOA), perfluorohexanesulfonate (PFHxS), perfluorohexanoic acid (PFHxA),
perfluorooctane sulfonate (PFOS) and perfluorobutane sulfonate (PFBS)”12

Found in remote mountain snow: PFHxA was found in Haba Snow Mountains, China, High
Tatras, Slovakia, Alps/Lake Macun, Switzerland, and Kackar Mountains, Turkey.13

Alters amphibian embryogenesis: “An initial frog embryo teratogenicity assay-Xenopus
(FETAX) assay was performed that identified perfluorohexanoic (PFHxA) and
perfluoroheptanoic (PFHpA) acids as potential teratogens and developmental toxicants...
immunoblotting revealed that PFHpA significantly increased the phosphorylation of
extracellular signal-regulated kinase (ERK) and c-Jun N-terminal kinase (JNK), while
PFHxA slightly increased these, as compared with the control. These results suggest that
PFHxA and PFHpA are developmental toxicants and teratogens, with PFHpA producing
more severe effects on liver and heart development through the induction of ERK and JNK
phosphorylation.”14

Industry study finds decreased survival in female Sprague Dawley rats: “While no
difference in survival rates in males was seen, a dose-dependent decrease in survival in
PFHxA-treated female rats was observed.”15

Exposes the human fetus via presence in amniotic fluid: “The number of AF samples with
detectable concentrations differed by PFAS (PFOA n = 27; PFHxAn =13; PFNAn=11;
PFOS n = 6; PFHpA n = 5; PFPeA n = 2; other PFASs n = 0) (Table 1). The median
concentrations of PFASs in AF were less than corresponding LOQ, except for PFOA, which
was the most frequently detected PFAS in AF (median: 0.043 ng/mL) (Table 1). However,
the highest mean concentration in AF was found for PFHxA (0.191 ng/mL), followed by
PFOA (0.044 ng/mL), PFPeA (0.032 ng/mL), PFNA (0.025 ng/mL), PFOS (0.020 ng/mL),
and PFHpA (0.013 ng/mL). The median and mean (range) concentrations of XPFASs in AF

12 Zhao Z, Xie Z, Moller A, Sturm R, Tang ], Zhang G, Ebinghaus R (2012) Distribution
and long-range transport of polyfluoroalkyl substances in the Arctic, Atlantic Ocean and
Antarctic coast, Environ Pollut170:71-77

13 Cobbing M, Jacobson T, Santen M (2015) Footprints in the snow: Hazardous PFC in remote locations

around the globe, Greenpeace

14 Kim M, Park MS< Son |, Park |, Lee HK, Kim C, Min BH, Ryoo |, Choi KS, Lee DS, Lee
HS (2015) Perfluoroheptanoic acid affects amphibian embryogenesis by inducing the
phosphorylation of ERK and JNK, In ] Mol Med 36:1693-1700

15 Klaunig JE, Shinohara M, Iwai H, Chengelis CP, Kirkpatrick |B, Wang Z, Bruner RH
(2015) Evaluation of the chronic toxicity and carcinogenicity of perfluorohexanoic acid
(PFHxA) in Sprague-Dawley rats, Toxicol Pathol 43:209-220





were 0.262 and 0.289 (0.129-1.234) ng/mL. The detection of PFASs in AF suggests that in
addition to maternal transfer via CB, the fetus is also exposed to PFASs through AF.”16

Altered testosterone levels in male adolescents: “Among males, PFASs were negatively
associated with In(testosterone) level for PFOS ($=-0.0029, 95%CI: -0.0055, -0.0003),
PFDA (B=-0.2565, 95%CI: -0.4135, -0.0994), PFHxA ($=-0.3095, 95%CI: -0.5942, -0.0248),
and PFNA (3=-0.4233, 95%CI: -0.6998, -0.1467). Furthermore, male participant
In(estradiol) levels were positively associated with PFOA (=0.0921, 95%CI: 0.0186,
0.1656), and PFHxS ($=0.0462, 95%CI: 0.0020, 0.0905).”17

Found in higher concentrations in people with Gilbert Syndrome: “Gilbert syndrome (GS)
is an inherited defect of bilirubin conjugation, most commonly caused by a gene mutation
for the enzyme UGT1A. GS is known to affect the metabolism and excretion of drugs and
xenobiotics...Among 10 PFC compounds considered, only perfluorohexanoic acid (PFHxA)
was seen at a significantly higher concentration in GS men and women. PFHXA exposure
may be associated with GS."”18

Found in world’s southernmost marine mammal: “Perfluoroundecanoic acid (PFUnDA)
was detected in all samples at concentrations ranging from 0.08 to 0.23 ng/ml.
Perfluorooctane sulfonate (PFOS), perfluorohexanoate (PFHxA) and perfluorotridecanoate
(PFTriDA) were sporadically detected, while the remaining compounds were below the
limit of detection. This is the first report of detectible concentrations of PFASs in an
endemic Antarctic marine mammal species. We suggest that the pollutants have been
subjected to long range atmospheric transportation and/or derive from a local source. A
review of these and published data indicate that perfluoroalkyl carboxylates (PFCAs)
dominate in biotic PFAS patterns in species feeding south of the Antarctic Circumpolar
Current (ACC), whereas PFOS was the major PFAS detected in species feeding
predominantly north of the current.”1?

Marine fish contamination in France: “Freshwater fish contamination is mostly driven by
perfluorooctane sulfonate (PFOS) (75%), whereas marine fish contamination is split
between perfluorooctanoic acid (PFOA) (24%), PFOS (20%), perfluorohexanoic acid
(PFHxA) (15%), perfluoropentanoic acid (PFHpA) (11%), and perfluorobutanoic acid
(PFBA) (11%). Common carp, pike-perch, European perch, thicklip grey mullet, and
common roach presented the most unfavorable balance profile due to their high level of
PFAAs and low level of n-3 long-chain polyunsaturated fatty acids (LC-PUFAs).”20

16 Zhang Tao, Sun H, Lin Y, Qin X, Zhang Y, Gen X, Kannan K (2013) Distribution of
poly- and perfluoroalkyl substances in matched samples from pregnant women and carbon
chain length related maternal transfer, Environ Sci Technol 47:7974-7981

17 Zhou Y, Hu LW, Qian ZM, Chang J], King C, Paul G, Lin S, Chen PC, Lee YL, Dong GH
(2016) Environ Int 94:189-195

(L Fan H, Ducatman A, Zhang ] (2014) Perfluorocarbons and Gilbert syndrome
(phenotype) in the C8 Health Study Population, Environ Res 135:70-75

19 Routti H, Krafft BA, Herzke D, Eisert R, Oftedal O (2015) Perfluoroalkyl substances
detected in the world's southernmost marine mammal, the Weddell seal (Leptonychotes
weddellii), Environ Pollut 197:62-67

20 Yamada A, Bemrah N, Veyrand B, Pollono C, Merlo M, Desvignes V, Sirot V,
Oseredczuk M, Marchand P, Cariou R, Antignac JP, Le Bizec B, Leblanc ]S (2014)





Found in Korean breast milk: “Perfluoropentanoic acid (PFPeA), perfluorohexanoic acid
(PFHxA), and perfluoroheptanoic acid (PFHpA) were detected in higher frequencies,
ranging between 67.4% and 81.8%. The concentrations of short carbon-chain PFCAs in
breast milk such as PFPeA and PFHxA were the highest ever reported to date, and were
comparable to that of PFOS... Fish consumption and the use of consumer products, e.g.,
skin care products, cosmetics and non-stick coated cooking utensils, were identified as
significant predictors of PFAS concentrations in breast milk.”?1

Human exposure: “The estimated daily exposures (resulting from both direct and
precursor intake) for the general adult population are highest for PFOS and
perfluorooctanoic acid (PFOA), followed by perfluorohexanoic acid (PFHxA) and
perfluorodecanoic acid (PFDA), while lower daily exposures are estimated for
perfluorobutanoic acid (PFBA) and perfluorododecanoic acid (PFDoDA).”22

Found in blood in Hong Kong residents: “Perfluorooctane sulfonate (PFOS) was the
dominant PFC, followed by perfluroroctanoic acid (PFOA) and perfluorohexane sulfonate
(PFHxS)... The levels of PFOS, PFOA, PFHxS and perfluorohexanoic acid (PFHxA) were
significantly higher in the male plasma samples (p<0.05), while the mean plasma levels of
DEHP and n-butyl benzyl phthalate (BBP) were significantly higher in the young age group
(p<0.02).”23

Found in house dust: “Concentrations of 20 perfluorinated alkyl substances (PFASs) were
measured in dust samples from 41 homes in Canada, the Czech Republic, and United States
in the spring-summer of 2013. The most frequently detected compounds were
perfluorohexanoic acid (PFHxA) and perfluorooctane sulfonate (PFOS).”24

Found in well water in Japan: “The PFOA concentrations in well water ranged from 45.2 to
7440 ng/L (median = 240 ng/L), while PFHxA concentrations ranged from 9.68 to 970
(median = 45.4 ng/L) in 2015-2016."2>

Perfluoroalkyl acid contamination and polyunsaturated fatty acid composition of French
freshwater and marine fishes, ] Agric Food Chem 62:7593-7603

21 Kang H, Choi K, Lee HS, Kim DH, Park NY, Kim S, Kho Y (2016) Elevated levels of
short carbon-chain PFCAs in breast milk among Korean women: Current status and
potential challenges, Environ Res 148:351-359

22 Gebbink WA, Berger U, Cousins IT (2015) Estimating human exposure to PFOS
isomers and PFCA homologues: the relative importance of direct and indirect (precursor)
exposure, Environ Int 74:160-169

23 Wan HT, Leung PY, Zhao YG, Wei X, Wong MH, Wong CK (2013) Blood plasma
concentrations of endocrine disrupting chemicals in Hong Kong populations, ] Hazard
Mater 261:763-769

24 Karaskova P, Venier M, Melymuk L, Becanova |, Voja S, Prokes R, Diamond ML,
Klanova ] (2016) Perfluorinated alkyl substances (PFASs) in household dust in Central
Europe and North America, Environ Int 94:315-324

25 Shiwaku Y, Lee P, Thepaksorn P, Zheng B, Koizumi A, Harada KH (2016) Spatial and
temporal trends in perfluorooctanoic and perfluorohexanoic acid in well, surface, and tap
water around a fluoropolymer plant in Osaka, Japan, Chemosphere 164:603-610





Found in drinking water in Netherlands: “PFASs were detected in the drinking water from
the western part of the Netherlands. This seems attributable to the source, which is
purified surface water in this area. Short-chain PFASs and especially perfluoropentanoic
acid (PFPeA), perfluorohexanoic acid (PFHxA), perfluoroheptanoic acid (PFHpA),
perfluorooctanoic acid (PFOA), perfluorobutane sulfonate (PFBS), and perfluorohexane
sulfonate (PFHxS) were detected most frequently, whereas long-chain PFASs (C > 8) were
only rarely detected.”26

Found in landfill leachates in Spain: “PFCAs accounted for the majority of the detected
PFASs and perfluorooctanoic acid (PFOA) was the dominant compound in raw leachates
(42.6%), followed by shorter chain PFHxA (30.1%), PFPeA and PFBA.”%7

Found in landfill leachates in Australia: “Leachate was collected from 13 landfill sites and
biosolids were collected from 16 wastewater treatment plants (WWTPs), across Australia.
Perfluorohexanoate (PFHxA) (12-5700ng/L) was the most abundant investigated
persistent, bioaccumulative and toxic (PBT) chemical in leachate.”28

Found in wastewater effluent in the US: “Effluent from six municipal treatment plants
contained similar amounts of total PFASs, with highest median concentrations of PFHxA
(24 ng/L), followed by PFOA (23 ng/L), PFBA (19 ng/L), and PFOS (15 ng/L).
Compared to SF Bay municipal wastewater samples collected in 2009, the short chain
perfluorinated carboxylates PFBA and PFHXA rose significantly in concentration.”2°

Found in storm water and other effluents in Finland: “In storm water the highest
concentration was found for PFHxA (17 ng/1). The highest concentration of PFOS and
PFOA were 9.9 and 5.1 ng/], respectively. PFOS, PFOA and PFHxA were detected in every
effluent, storm water and landfill leachate sample, whereas PFDA was detected in most of
the samples (77%). In the target industry, PFOS concentrations varied between 1,400 and
18,000 pg/1. In addition, on one sampling occasion PFOA and PFHxA were found (0.027
and 0.009 pg/l, respectively). For effluents, PFAA mass flows into the Baltic Sea were
calculated. For municipal wastewater treatment plants average mass flows per day varied
for PFOS between 1,073 and 38,880 mg/day, for PFOA 960 and 2,700 mg/day, for PFHxA

26 Zafeiraki E, Costopoulou D, Vassiliadou I, Leondiadis L, Dassenakis E, Traag W,
Hoogenboom RL, van Leeuwen SP (2015) Determination of perfluoroalkylated substances
(PFASs) in drinking water from the Netherlands and Greece, Food Addit Contam Part A
Chem Anal Control Expo Risk Asses 32:2048-2057

27 Fuertes I, Gomez-Lavin S, Elizalde MP, Urtiaga A (2016) Perfluorinated alkyl
substances (PFASs) in northern Spain municipal solid waste landfill leachates,
Chemosphere 168:399-407

28 Gallen C, Drage D, Kaserzon S, Baduel C, Gallen M, Banks A, Broomhall S, Mueller JF
(2016) Occurrence and distribution of brominated flame retardants and perfluoroalkyl
substances in Australian landfill leachate and biosolids, ] Hazard Mater 312:55-64

29 Houtz EF, Sutton R, Park ]S, Sedlak M (2016) Poly- and perfluoroalkyl substances in
wastewater: Significance of unknown precursors, manufacturing shifts, and likely AFFF
impacts, Water Res 95:142-149





408 and 1,269 mg/day and for PFDA 84 and 270 mg/day. In IWWTP mass flows for PFOS,
PFOA, PFHxA and PFDA were 495 mg/d, 28 mg/d, 23 mg/d and 0.6 mg/g, respectively.”30

Found in US wildlife preserves: “The most detected PFAAs was PFOS, followed by
perfluorooctanoic acid (PFOA), and perfluorohexanoic acid (PFHxA).31

Found in the Mediterranean Sea: “Perfluorohexanoic acid (PFHxA), perfluoroheptanoic
acid (PFHpA), perfluorooctanoic acid (PFOA), perfluorohexanesulfonate (PFHxS) and
perfluorooctanesulfonate (PFOS) were detected in all samples and were the dominant
PFASs found.”32

Found in the Ganges River basin: “15 PFAS were frequently detected in the river with the
highest concentrations observed for PFHxA (0.4-4.7 ng L(-1)) and PFBS (<MQL - 10.2 ng
L(-1)) among PFCAs and PFSAs, respectively. Prevalence of short-chain PFAS indicates that
the effects of PFOA and PFOS substitution are visible in environmental samples from
India.”33

Found in surface waters of eastern China: “Perfluorooctanoic acid (PFOA) was the
prevalent PFAS in Shanghai. In contrast, PFOA and perfluorohexanoic acid (PFHxA) were
the prevalent PFASs in Zhejiang Province... correlation analyses between concentrations of
individual PFASs showed the correlation between PFHxA and PFOA was positive, while the
correlation between PFHxA and perfluorooctane sulfonamide (FOSA) was negative in
Shanghai, which indicated that PFHxA and PFOA have common sources.”34

Found in Taihu Lake in China: “...in samples from Taihu Lake, PFOA, perfluorohexanoic
acid (PFHxA), and PFOS were the predominant compounds (mean 56 ng/L, 19 ng/L, and
15 ng/L, respectively).3>

Found in snow in northern China: “The levels of total PFASs in the snow samples were
33.5-229 ng/L, suggesting heavy atmospheric pollution of PFASs in northern China. PFOA

30 Perkola N, Sainio P (2013) Survey of perfluorinated alkyl acids in Finnish effluents,
storm water, landfill leachate and sludge, Environ Sci Pollut Res Int (2013) 20:7979-7987
31 Rodriguez-Jorquera IA, Silva-Sanchez C, Strynar M, Denslow ND, Toor GS (2016)
Footprints of Urban Micro-Pollution in Protected Areas: Investigating the Longitudinal
Distribution of Perfluoroalkyl Acids in Wildlife Preserves, Water Res 11(2):e0148654. doi:
10.1371/journal.pone.0148654

32 Brumovsky M, Karaskova P, Borghini M, Nizzetto L (2016) Per- and polyfluoroalkyl
substances in the Western Mediterranean Sea waters, 159:308-316

33 Sharma BM, Bharat GK, Tayal S, Larssen T, Becanova ], Karaskova P, Whitehead PG,
Futter MN, Butterfield D, Nizzetto L (2016) Perfluoroalkyl substances (PFAS) in river and
ground/drinking water of the Ganges River basin: Emissions and implications for human
exposure, Environ Pollut 208(PtB):704-713

34 Lu Z, Song L, Zhao Z, Ma Y, Wang ], Yang H, Ma H, Cai M, Codling G, Ebinghaus R, Xie
Z, Giesy JP (2015) Occurrence and trends in concentrations of perfluoroalkyl substances
(PFASs) in surface waters of eastern China, Chemosphere 119:820-827

35 Yu N, Shi W, Zhang B, Su G, Feng ], Zhang X, Wei S, Yu H (2013) Occurrence of
perfluoroalkyl acids including perfluorooctane sulfonate isomers in Huai River Basin and
Taihu Lake in Jiangsu Province, China, Environ Sci Technol 47:710-717





(9.08-107 ng/L), PFOS (3.52-54.3 ng/L), perfluoroheptanoate (PFHpA) (3.66-44.8 ng/L),
and perfluorohexanoate (PFHxA) (3.21-23.6 ng/L) were predominant with a summed
contribution of 82% to the total PFASs.”36

Found in the Ebro and Guadalquivir river basins in Spain: “In water samples, of 21 analytes
screened, 11 were found in Ebro and 9 in Guadalquivir. In both basins, the most frequents
were PFBA, PFPeA and PFOA. Maximum concentration was detected for PFBA, up to 251.3
ng L(-1) in Ebro and 742.9 ng L(-1) in Guadalquivir. Regarding the sediments, 8 PFASs
were detected in the samples from Ebro and 9 in those from Guadalquivir. The PFASs most
frequently detected were PFBA, PFPeA, PFOA and PFOS. Maximum concentration in Ebro
samples was, in dry weight, for PFOA (32.3 ng g(-1)) and in Guadalquivir samples for PFBA
(63.8 ng g(-1)). For biota, 12 PFASs were detected in fish from the Ebro River and only one
(PFOS) in that from Guadalquivir. In the Ebro basin, the most frequents were PFBA, PFHxXA,
PFOA, PFBS, PFOS and PFOSA. Maximum concentration in Ebro samples was, in wet
weight, for PFHxA with 1280.2 ng g(-1), and in Guadalquivir samples for PFOS with 79.8 ng
g(-1). These compounds were detected in the whole course of the rivers including the
upper parts. In some points contamination was due to point sources mostly related to
human activities (e.g. ski resorts, military camps, urban areas.). However, there are also
some areas clearly affected by diffuse sources as atmospheric deposition.”37

Found in sewage treatment plant and nearby rivers in Spain: “All samples, except two
sludges from Guadalquivir River STPs, were contaminated with at least one PFAS.
Perfluorobutanoate (PFBA), perfluoropentanoate (PFPeA) and perfluorooctane sulfonate
(L-PFOS) were the most frequently detected. The highest concentration in water was
determined in 2010 in a Guadalquivir River STP (perfluorohexanoate, PFHxA: 5.60pgL(-1))
and, in 2011, in an Ebro River STP (perfluorobutane sulfonate, L-PFBS: 0.31ugL(-1)). In
sludge samples, the maximum concentration in 2010 was 1.79ugg(-1)dry weight (dw) (L-
PFOS, in a Llobregat River STP), and in 2011, 1.88pgg(-1)dw (PFBA, in one Guadalquivir
River STP).”38

Found in watersheds: “The total concentrations of the PFASs in the dissolved phase were
44.4-781 ng/L in Liao River with high contribution of perfluorobutane sulfonate (PFBS)
(75.7%) and PFOA (9.86%). The },PFASs in the dissolved phase in Taihu Lake was 17.2-
94.4 ng/L with PFOA (39.8%), perfluorohexanoate (PFHxA) (30.1%) and PFOS (16.8%) as
the dominant PFASs.”3°

36 Shan G, Chen X, Zhu L (2015) Occurrence, fluxes and sources of perfluoroalkyl
substances with isomer analysis in the snow of northern China, ] Hazard Mater 299:639-
646

37 Lorenzo M, Campo ], Farre M, Perez F, Pico Y, Barcelo D (2016) Perfluoroalkyl
substances in the Ebro and Guadalquivir river basins (Spain), Sci Total Environ 540:191-
199

38 Campo |, Masia A, Pico Y, Farre M, Barcelo D (2014) Distribution and fate of
perfluoroalkyl substances in Mediterranean Spanish sewage treatment plants, Sci Total
Environ 472:912-922

39 Chen X, Zhu L, Pan X, Fang S, Zhang Y, Yang L (2015) Isomeric specific partitioning
behaviors of perfluoroalkyl substances in water dissolved phase, suspended particulate
matters and sediments in Liao River Basin and Taihu Lake, China, Water Res 80:235-244
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Found in the deep sea: “The finding of perfluoroalkyl substances (PFASs) in particles
sinking to the deep northwestern Mediterranean Sea confirms the role of the latter as
ballast for the transfer of pollutants to the deep sea... The finding of quantifiable
concentrations of long-chain PFOA, PFOS and PFNA substances and significantly high
concentrations of the short-chain substances PFHxA and PFBA indicates that these
compounds, sorbed onto particulate matter, are quickly and directly transferred to the
ocean's interior, thus highlighting the role of DSWC in removing those pollutants from the
coastal ocean.”40

Found in global tropical and subtropical oceans: “Perfluorooctanesulfonic acid (PFOS) was
the most abundant compound, accounting for 33% of the total PFASs globally, followed by
perfluorodecanoic acid (PFDA, 22%) and perfluorohexanoic acid (PFHxA, 12%), being the
rest of the individual congeners under 10% of total PFASs, even for perfluorooctane
carboxylic acid (PFOA, 6%).41

Found in the coastal sea of Japan: “Widespread contamination of coastal waters was
confirmed with PFHxA as the dominant compound. Perfluorooctanoic acid was also
prevalent in coastal waters. The concentration of PFHXA in coastal seawater and the
distance from the mouth of the Samondogawa River were inversely related. This discharge
of high concentrations of PFHxXA from the Samondogawa River may have affected
concentrations of PFCs in Osaka Bay.”42

Found in rivers of Pearl River Delta in China: “Perfluorobutane sulfonic acid (PFBS),
perfluorooctanoic acid (PFOA), and perfluorooctane sulfonic acid (PFOS) were the three
most abundant PFAAs and on average accounted for 28%, 16% and 10% of )} PFAAs,
respectively. Higher concentrations of }; PFAAs were found in the samples collected from
Jiangmen section of Xijiang River, Dongguan section of Dongjiang River and the Pearl River
flowing the cities which had very well-developed manufacturing industries. PCA model
was employed to quantitatively calculate the contributions of extracted sources. Factor 1
(72.48% of the total variance) had high loading for perfluorohexanoic acid (PFHxA),
perfluoropentanoic acid (PFPeA), PFBS and PFOS.”43

Found in the Yangtze River: “Among the selected 18 PFASs, perfluorooctanoic acid (PFOA)
was the dominant PFAS compound found both in water and sediment for the two seasons
with its maximum concentration of 18.03 ng/L in water and 0.72 ng/g in sediment,

followed by perfluorobutane sulfonic acid (PFBS) with its maximum concentration of 41.9

40 Sanchez-Vidal A, Llorca M, Farre M, Canals M, Barcelo D, Puig P, Calafat A (2015)
Delivery of unprecedented amounts of perfluoroalkyl substances towards the deep-sea, Sci
Total Environ 526:41-48

41 Gonzalez-Gaya B, Dachs ], Roscales JL, Caballero G, Jimenez B (2014)
Perfluoroalkylated substances in the global tropical and subtropical surface oceans,
Environ Sci Technol 48:13076-13084

42 Takemine S, Matsumura C, Yamamoto K, Suzuki M, Tsurukawa M, Imaishi H,
Nakano T, Kondo A (2014) Discharge of perfluorinated compounds from rivers and their
influence on the coastal seas of Hyogo prefecture, Japan, Environ Pollut 184:397-404

43 Lui B, Zhang H, Xie L, Li ], Wang X, Zhao L, Wang Y, Yang B (2015) Spatial
distribution and partition of perfluoroalkyl acids (PFAAs) in rivers of the Pearl River Delta,
southern China, Sci Total Environ 524-525:1-7
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ng/L in water in Wuhan, whereas the lowest concentrations of PFASs were observed at
Poyang lake. The annual loadings of PFOA, perfluorohexanoic acid (PFHxA), PFBS,
perfluorooctane sulfonic acid (PFOS) and the total PFASs in the Yangtze River were 6.8
tons, 2.2 tons, 8.2 tons, 0.88 tons, and 20.7 tons, respectively. Wuhan and Er'zhou of Hubei
contributed the most amounts of PFASs into the Yangtze River. A correlation was found
between some PFASs, for example PFBS and PFOS, which suggests that both of these PFASs
originate from common sources in the region.”+4

Found in the 5t largest freshwater lake in China: “PFOA was the predominant contaminant
(8.62 £ 4.40 ng/L), followed by PFBA (2.04 + 1.16 ng/L) and PFHxA (1.23 + 1.50 ng/L).45

Efficiently translocated into plants: “Regarding to the degradation products, the higher
their water solubility, the higher the plant translocation. In this sense, the lower the carbon
chain length of PFCAs, the higher the BCFs determined

(PFBA > PFHxA > PFHpA > PFOA > PFNA)."46

Fluoropolymer manufacturing plant contaminates drinking water: “In the present study,
10 PFCs were quantitatively determined in water samples collected in the vicinity of a
fluoropolymer manufacturing plant and in drinking water resources located downstream.
The release of PFHxA and PFNA to the receiving river was estimated at 10 and 4.5
tons/year, respectively. PFHxA (0.058-0.156 pg/L), PFNA (0.013-0.035 pg/L) and PFOA
(0.007-0.025 pg/L) were predominant and prevalent in all the studied drinking water
resources, confirming with the composition profile the impact of the industrial park
release.”4”

Found in outdoor consumer products such as jackets, trousers, boots, etc. PFHxA was
found in Arc’teryx Alpha SL jacket (Sweden), Blackyak U-Jade jacket (Republic of Korea),
Haglofs L.I.LM III jacket (Finland), Mammut Nordwand Pro HS Hooded jacket (Switzerland),
Norrona Lofoten Gore-tex pro jacket (Norway), Patagonia Men'’s Super Alpine jacket
(Taiwan), Salewa Ultar GTX ACT M jacket (Italy), The North Face Women Stratos jacket
(Sweden), Arc’teryx Beta AR Pant Men’s trousers (Taiwan), Columbia Jump Off Cargo Pants
Men pants (Russia), Jack Wolfskin Cloudburst Pants Women trousers (Russia), Mammut
Nordwand Pro Pants Man trousers (Slovenia), Patagonia M’s Torrentshell Pants trousers
(Hong Kong), The North Face Ravina Pants trousers (UK), Columbia Women’s Redmond

44 Pan CG, Ying GG, Zhao JL, Liu YS, Jiang YX, Jiang YX, Zhang QQ (2014)
Spatiotemporal distribution and mass loadings of perfluoroalkyl substances in the Yangtze
River of China, Sci Total Environ 493:580-587

45 Liu WX, He W, Qin N, Kong XZ, He Qs, Yang B, Yang C, Jorgensen SE, Xu FL (2015)
Temporal-spatial distributions and ecological risks of perfluoroalkyl acids (PFAAs) in the
surface water from the fifth-largest freshwater lake in China (Lake Chaohu), Environ Pollut
200:24-34

46 Bizkarguenaga E, Zabaleta I, Prieto A, Fernandez LA, Zuloaga O (2016) Uptake of
8:2 perfluoroalkyl phosphate diester and its degradation products by carrot and lettuce
from compost-amended soil, Chemosphere 152:309-317

47 Dauchy X, Boiteux V, Rosin C, Munoz JF (2012) Relationship between industrial
discharges and contamination of raw water resources by perfluorinated compounds. Part
[: Case study of a fluoropolymer manufacturing plant, Bull Environ Contam Toxicol 89:525-
530
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Low Waterproof shoes (Turkey), Haglofs Grym HI GT men shoes (Norway), Jack Wolfskin
LL All Terrain Texapore Men shoes (Turkey), Mammut Redburn Mid GTX Men shoes
(Slovakia), The North Face (Men’s Hedghog Hike Mid GTX, shoes (Hong Kong), Columbia
Silver Ridge 25L backpack (Columbia online store), Patagonia Ascensionist pack 45L
backpack (Republic of Korea), The North Face Shadow 40+10 backpack (Hungary), The
North Face Snow Leopard sleeping bag (Chile), Jack Wolfskin Gossamer tent (Austria), and
Mammut 9.8 Eternity Dry rope (Switzerland).*8

Perfluorohexane sulfonate (PFHXS or C6), CAS: 355-4, is associated with the
following adverse characteristics:

Found in the Arctic: “five most frequently detected compounds were perfluorooctanoic
acid (PFOA), perfluorohexanesulfonate (PFHxS), perfluorohexanoic acid (PFHxA),
perfluorooctane sulfonate (PFOS) and perfluorobutane sulfonate (PFBS)”4°

Found in Arctic wildlife: “Perfluorohexane sulfonate was measured at concentrations up to
2.71 ng/g ww.”50

Thyroid disruption (along with PFOS): “PFHxS and PFOS were negatively associated
(p<0.05) with fT4, and all 4 PFASs were positively associated (p<0.05) with fT3, fT3/fT4,
TSH, and TT3 in the group with joint exposure to high TPOAb and low iodine (T111).”51

Induces programmed cell death in brain cells in rats: “This is a first report that PFHxS
induces apoptosis of CGC (Cerebellar granule cells) isolated from the developing brain and
its possible mode of action is associated with ERK1/2 pathway.”>2

Endocrine disruption in vitro: “PFHxS, PFOS and PFOA significantly induced the ER
transactivity, whereas PFHxS, PFOS, PFOA, PFNA and PFDA significantly antagonized the
AR activity in a concentration-dependent manner.”>3

Alters function of thyroid hormone receptor in vitro: “A dose-dependent impact on GH3
cells was observed in the range 1x10(-9)-1x10(-4) M: seven PFAAs (perfluorooctane
sulfonate (PFOS), perfluorohexane sulfonate (PFHxS), perfluorooctanoic acid,
perfluorononanoic acid (PFNA), perfluorodecanoic acid (PFDA), perfluoroundecanoic acid
(PFUnA), and perfluorododecanoic acid (PFDoA)) inhibited the GH3 cell growth, and four

48 Santen M, Brigden K, Cobbing M (2016) Leaving Traces: The hidden hazardous
chemicals in outdoor gear, Greenpeace

49 Zhao Z, Xie Z, Moller A, Sturm R, Tang ], Zhang G, Ebinghaus R (2012) Distribution
and long-range transport of polyfluoroalkyl substances in the Arctic, Atlantic Ocean and
Antarctic coast, Environ Pollut 170:71-77

50 Verreault ], Houde M, Gabrielsen GW, Berger U, Haukas M, Letcher R], Muir DC (2005)
Perfluorinated alkyl substances in plasma, liver, brain, and eggs of glaucous gulls (Larus hyperboreus) from
the Norwegian arctic, Environ Sci Technol 39:7439-45.

51 Webster GM, Rauch SA, Ste Marie N, Mattman A, Lanphear BP, Venners SA (2016) Cross-Sectional
Associations of Serum Perfluoroalkyl Acids and Thyroid Hormones in U.S. Adults: Variation According to
TPOAD and lodine Status (NHANES 2007-2008). Environ Health Perspect. 124:935-942

52 Lee YJ1, Choi SY, Yang JH (2014) PFHxS induces apoptosis of neuronal cells via ERK1/2-mediated
pathway, Chemosphere 94:121-127

53 Kjeldsen LS1, Bonefeld-Jgrgensen EC (2013) Perfluorinated compounds affect the
function of sex hormone receptors, Environ Sci Pollut Res Int. 20:8031-8044
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PFAAs (PFOS, PFHxS, PFNA, and PFUnA) antagonized the T3-induced GH3 cell
proliferation. At the highest test concentration, PFHxS showed a further increase of the T3-
induced GH3 growth.”>4

DNA damage in vitro: “PFHxS, PFOA, PFOS and PFNA showed a dose dependent increase in
DNA damage in the concentration range from 2x10(-7) to 2x10(-5)M determined by the
comet assay.”>>

Alters adipocyte differentiation in vitro: “There was a significant concentration-related
increase in cell number and decreased cell size after exposure to PFOA, PFHxS, PFOS, and
PFNA... The strongest overall effect was a nearly 10-fold induction of Scd1 by PFHxS.”>6

Alters brain proteins essential for brain development in mice: “neonatal exposure to
PFHxS, during the peak of the brain growth spurt, can alter neuroprotein levels, e.g.
CaMKII, GAP-43, synaptophysin and tau, which are essential for normal brain development
in mice.”57

Induces apoptosis of neuronal cells in vitro: “PFHXS increased the apoptotic death of CGC
[Cerebellar granule cells] in concentration-dependent manner. It also increased the
activation of ERK1/2, JNK and p38 MAPK with different temporal activation... This is a first
report that PFHxS induces apoptosis of CGC isolated from the developing brain and its
possible mode of action is associated with ERK1/2 pathway.”>8

Altered behavior and cognition in mice: “The present study indicates that a single exposure
to PFHxS on postnatal day 10, during a vulnerable period of brain development can alter
adult spontaneous behavior and cognitive function in both male and female mice, effects
that are both dose-response related and long-lasting/irreversible.”>°

Impairs lipoprotein production in rats: “Whereas PFBS modestly reduced only plasma
triglycerides (TG), PFHxS and PFOS markedly reduced TG, non-HDL-C, and HDL-C... the
potency of PFAS to affect lipoprotein metabolism increased with increasing alkyl chain

54 Long M, Ghisari M, Bonefeld-Jorgensen EC (2013) Effects of perfluoroalkyl acids on
the function of the thyroid hormone and the aryl hydrocarbon receptor, Environ Sci Pollut
20:8045-8056

55 Wielsoe M, Long M, Ghisari M, Bonefeld-Jorgensen EC (2015) Perfluoroalkylated
substances (PFAS) affect oxidative stress biomarkers in vitro, Chemosphere 129:239-245
56 Watkins AM, Wood CR, Lin MT, Abbott BD (2015) The effects of perfluorinated
chemicals on adipocyte differentiation in vitro, Mol Cell Endocrinol 400:90-101

57 Lee ], Viberg H (2013) A single neonatal exposure to perfluorohexane sulfonate
(PFHxS) affects the levels of important neuroproteins in the developing mouse brain,
Neurotoxicology 37:190-196

58 Lee Y], Choi SY, Yang JH (2014) PFHxS induces apoptosis of neuronal cells via
ERK1/2-mediated pathway, Chemosphere 94:121-127

59 Viberg H1, Lee I, Eriksson P (2013) Adult dose-dependent behavioral and cognitive
disturbances after a single neonatal PFHxS dose, Toxicology 304:185-191
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length. PFHxS and PFOS reduce plasma TG and total cholesterol mainly by impairing
lipoprotein production...”60

Affects genes involved in brain development in chickens: “PFHxS affects genes involved in
tissue development and morphology, cellular assembly and organization, and cell-to-cell
signaling.”61

Negatively affects gene expression important for development in chickens: “PFHxS
significantly alters the expression (= 1.5-fold, p < 0.001) of 11 transcripts at the low dose
(890 ng/g) and 101 transcripts at the high dose (38,000 ng/g). Functional enrichment
analysis shows that PFHxS affects genes involved in tissue development and morphology,
cellular assembly and organization, and cell-to-cell signaling.”62

Found in pregnant women and cord blood: “In maternal plasma, there was >90 %
detection for the perfluoroalkyl substances (PFASs) perfluorooctanoic acid (PFOA),
perfluoroctane sulfonate (PFOS), perfluorohexane sulfonate (PFHxS), and
dichlorodiphenyldichloroethylene (DDE), oxychlordane and PCB 138 and 153...The PFASs
were the most frequently detected (23-64 %) chemical class in cord plasma. In a subset of
1st and 3rd trimester paired samples, PFAS concentrations were found to be strongly
correlated and had ICCs ranging from 0.64 (PFOA) to 0.83 (PFHxS).”63

Efficiently transferred across the placenta and decreases birth weight in humans: “Ranking
of transplacental transfer efficiency was PFOA>PFHxS>PFOS...Umbilical cord PFHxS
concentration showed a significant inverse association with birth weight (OR=0.26; 95%
CI, 0.08-0.85) or a marginally significant inverse association with birth length (OR=0.33;
95% CI, 0.09-1.17).”64

Transferred from the mother to the fetus in humans. “Median concentrations of PFAS
(ng/mL) of PFHxS, PFOS, PFOA, and PFNA in maternal plasma (0.79, 6.18, 2.85 and 0.84,

60 Bijland S, Rensen PC, Pieterman EJ, Maas AC, van der Hoorn JW, van Erk M],
Havekes LM, Willems van Dijk K, Chang SC, Ehresman D], Butenhoff JL, Princen HM (2011)
Perfluoroalkyl sulfonates cause alkyl chain length-dependent hepatic steatosis and
hypolipidemia mainly by impairing lipoprotein production in APOE*3-Leiden CETP mice,
Toxicol Sci 123:290-303

61 Cassone CG, Taylor J], O'Brien JM, Williams A, Yauk CL, Crump D, Kennedy SW (2012)

Transcriptional profiles in the cerebral hemisphere of chicken embryos following in ovo perfluorohexane
sulfonate exposure, Toxicol Sci 129:380-391

. Cassone C, Taylor ], O'Brien ], Williams A, Yauk C, Crump D, Kennedy S (2012)
Transcriptional profiles in the cerebral cortex of chicken embryos following in ovo
perfluorohexane sulfonate exposure, Toxicol Sci 129:380-391

63 Fisher M, Arbuckle TE, Liang CL, LBlanc A, Gaudreau E, Foster WG, Haines D, Davis
K, Fraser WD (2016) Concentrations of persistent organic pollutants in maternal and cord
blood from the maternal-infant research on environmental chemicals (MIREC) cohort
study, Environ Health 15:59 doi: 10.1186/s12940-016-0143-y

64 Lee Y], Kim MK, Bae |, Yang JH (2013) Concentrations of perfluoroalkyl compounds
in maternal and umbilical cord sera and birth outcomes in Korea, Chemosphere 90:1603-
1609
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respectively) and serum (0.84, 6.99, 2.97 and 0.85) were higher than in cord serum (0.40,
1.86, 1.90 and 0.32).”65

Excreted during breast feeding: “Women reporting full breastfeeding for 212 months had
32-44% lower levels of perfluorooctane sulfonate, perfluorooctanoic acid, and
perfluorohexane sulfonate than women who never nursed their infants full-time...
Breastfeeding appears to be a major source of elimination of certain PFAA among women,
and consequently PFAA exposure of nursed infants could be significant.”66

Affects blood lipids in humans during pregnancy: “Five of the seven PFASs studied were
positively associated with HDL cholesterol, and all seven had elevated HDL associated with
the highest quartile of exposure.”6?

Altered sperm morphology in humans: “The proportion of morphologically normal cells
was 35% lower [95% confidence interval (CI): 4-66%) for the third tertile of PFOS
exposure as compared with the first. A similar reduction was found in relation to
increasing PFHxS levels.”68

Reduced fertility in humans: “exposure to PFOA and PFHXS, even at lower levels than
previously reported, may reduce fecundability.”6°

Immunosuppression in childhood: “As a measure of pre-natal exposure to PFAS, the
concentrations of perfluorooctanoate (PFOA), perfluorononanoate (PFNA),
perfluorohexane sulfonate (PFHxS), and perfluorooctane sulfonate (PFOS) were
determined in maternal blood from 99 BraMat participants. Main outcome measures were
anti-vaccine antibody levels, common infectious diseases and allergy- and asthma-related
health outcomes in the children up to the age of 3 years. There was an inverse association
between the level of anti-rubella antibodies in the children's serum at age 3 years and the
concentrations of the four PFAS. Furthermore, there was a positive association between
the maternal concentrations of PFOA and PFNA and the number of episodes of common
cold for the children, and between PFOA and PFHxS and the number of episodes of
gastroenteritis. No associations were found between maternal PFAS concentrations and

65 Manzano-Salgado CB1, Casas M2, Lopez-Espinosa M]3, Ballester F3, Basterrechea M4, Grimalt JO5,
Jiménez AM6, Kraus T7, Schettgen T7, Sunyer ]2, Vrijheid M2 (2015) Transfer of perfluoroalkyl substances
from mother to fetus in a Spanish birth cohort, Environ Res. 142:471-478

66 Bjermo H, Darnerud PO, Pearson M, Barbieri HE, Lindroos AK, Nalsen C, Lindh CH,
Jonsson BA, Glynn A (2013) Serum concentrations of perfluorinated alkyl acids and their
associations with diet and personal characteristics among Swedish adults, Mol Nutr Res
57:2206-2215

67 Haug LS, Eggesbg M, Becher G, Sabaredzovic A, Thomsen C, Wilson RE, Travlos GS,
Hoppin JA, Baird DD, Longnecker MP. (2014) Perfluoroalkyl substances and lipid
concentrations in plasma during pregnancy among women in the Norwegian Mother and
Child Cohort Study, Environ Int. 62:104-112

68 Toft G, Jonsson BA, Lindh CH, Giwercman A, Spano M, Heederik D, Lenters V,
Vermeulen R, Rylander L, Pedersen HS, Ludwicki JK, Zviezdai V, Bonde JP (2012) Exposure
to perfluorinated compounds and human semen quality in Arctic and European

populations, Hum Reprod 27:2532-2540
69 Vélez MP, Arbuckle TE, Fraser WD. (2015) Maternal exposure to perfluorinated chemicals and
reduced fecundity: the MIREC study, Hum Reprod. 30:701-709
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the allergy- and asthma-related health outcomes investigated. The results indicate that
pre-natal exposure to PFAS may be associated with immunosuppression in early
childhood.”7°

Reduced birth weight: “PFOS (median, 19.6 ng/mL), PFOA (median, 3.7 ng/mL), and PFHxS
(median, 1.6 ng/mL) were detected in 100% of samples...On average, girls born to mothers
with prenatal concentrations of PFOS in the upper tertile weighed 140 g less [95%
confidence interval (CI): -238, -42] at birth than girls born to mothers with concentrations
in the lower tertile in adjusted models. Similar patterns were seen for PFOA (-133 g; 95%
CI: -237, -30) and PFHxS (-108 g; 95% CI: -206, -10)... Girls with higher prenatal exposure
to each of the PFCs examined were smaller at birth than those with lower exposure.”

Glucose tolerance problems in humans: “Significantly elevated odds of gestational IGT
(impaired glucose tolerance) was observed in the second quartile of perfluorohexane
sulfonate (PFHxS) (OR=3.5, 95% CI=1.4-8.9).”71

Affects blood lipids and cholesterol in humans: “We found some evidence of a significant
association between perfluoroalkyl substances, notably PFHxS, with total cholesterol (TC),
low-density lipoprotein cholesterol (LDL), total cholesterol /high density lipoprotein
cholesterol ratio (TC/HDL) and non-HDL cholesterol as well as an elevated odds of high
cholesterol.”72

Impacts thyroid hormone levels in humans: “Higher serum concentrations of PFOA and
PFHxS are associated with total T3, total T4, and free T4 in the U.S. general population.”73

Alters thyroid hormones: “PFHxS and PFOS were negatively associated (p < 0.05) with T4,
and all four PFASs were positively associated (p < 0.05) with fT3, fT3/fT4, TSH, and TT3 in
the group with joint exposure to high TPOAb and low iodine (T1I1)... We found evidence of
PFAS-associated thyroid disruption in a subset of U.S. adults with high TPOAb (a marker of
autoimmune hypothyroidism) and low iodine status, who may represent a vulnerable
subgroup. However, the small sample size, cross-sectional design, and possibility of
reverse causation are limitations of this work.”74

70 Granum B, Haug LS< Namork E, Stolevik SB, Thomsen C, Aaberge IS, van Loveren H,
Lovik M, Nygaard UC (2013) Pre-natal exposure to perfluoroalkyl substances may be
associated with altered vaccine antibody levels and immune-related health outcomes in
early childhood, ] Immunotoxicol 10:373-379

71 Shapiro GD, Dodds L, Arbuckle TE, Ashley-Martin ], Ettinger AS, Fisher M, Taback S,
Bouchard MF, Monnier P Dallaire R, Morisset P, Dallaire R, Morisset AS, Fraser W (2016)
Exposure to organophosphorus and organochlorine pesticides, perfluoroalkyl substances,
and polychlorinated biphenyls in pregnancy and the association with impaired glucose

tolerance and gestational diabetes mellitus: The MIREC Study, Environ Res. 147:71-81

72 Fisher M, Arbuckle TE, Wade M, Haines DA (2012) Do perfluoroalkyl substances affect metabolic
function and plasma lipids?-Analysis of the 2007-2009, Canadian Health Measures Survey (CHMS) Cycle 1,
Environ Res 121:95-103

73 Wen LL, Lin LY, Su TC, Chen PC, Lin CY (2013) Association between serum
perfluorinated chemicals and thyroid function in U.S. adults: the National Health and
Nutrition Examination Survey 2007-2010, J Clin Endocrinol Metab 98:E1456-1464

74 Webster GM, Rauch SA, Ste Marie N, Mattman A, Lanphear BP, Venners SA. 2016.
Cross-sectional associations of serum perfluoroalkyl acids and thyroid hormones in U.S.
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Reduced effectiveness of vaccine in humans: “There was an inverse association between
the level of anti-rubella antibodies in the children's serum at age 3 years and the
concentrations of the four PFAS”75

Altered impulsivity in children: “Higher levels of blood PFOS, PFNA, PFDA, PFHxS, and
PFOSA were associated with significantly shorter IRTs (impaired response inhibition)
during the DRL (differential reinforcement of low rates of responding) task. The
magnitude of these associations was such that IRTs during the task decreased by 29-34%
for every 1 SD increase in the corresponding blood PFC. This study suggests an association
between PFC exposure and children's impulsivity.”76

Attention deficit disorder in children: “The prevalence of ADHD plus medication increased
with perfluorohexane sulfonate (PFHxS) levels, with an adjusted odds ratio of 1.59 (95%
confidence interval, 1.21-2.08) comparing the highest quartile of exposure to the lowest.”””

Attention deficit disorder in children: “The adjusted odds ratio (OR) for parentally
reported ADHD in association with a 1-pg/L increase in serum PFOS (modeled as a
continuous predictor) was 1.03 [95% confidence interval (CI), 1.01-1.05]. Adjusted ORs for
1-ug/L increases in PFOA and PFHxS were also statistically significant (PFOA: OR = 1.12;
95% CI, 1.01-1.23; PFHxS: OR = 1.06; 95% CI, 1.02-1.11)"78

Increase in adiposity in girls: “Median (25-75th percentiles) prenatal plasma
perfluorooctanoate (PFOA), perfluorooctane sulfonate (PFOS), perfluorohexane sulfonate
(PFHxS), and perfluorononanoate (PFNA) concentrations in children assessed in early
childhood were 5.6 (4.1-7.7), 24.8 (18.4-33.9), 2.4 (1.6-3.8), and 0.6 (0.5-0.9) ng/mL,
respectively. Among girls, each interquartile increment of prenatal PFOA concentrations
was associated with 0.21 kg/m? (95% CI: -0.05, 0.48) higher body mass index, 0.76 mm
(95% CI: -0.17, 1.70) higher sum of subscapular and triceps skinfold thickness, and 0.17
kg/m? (95% CI: -0.02, 0.36) higher DXA total fat mass index in mid-childhood. Similar
associations were observed for PFOS, PFHxS, and PFNA.”79

adults: variation according to TPOAb and iodine status (NHANES 2007-2008). Environ
Health Perspect 124:935-942; http://dx.doi.org/10.1289/ehp.1409589

75 Granum B, Haug LS, Namork E, Stglevik SB, Thomsen C, Aaberge IS, van Loveren H,
Lgvik M, Nygaard UC (2013) Pre-natal exposure to perfluoroalkyl substances may be
associated with altered vaccine antibody levels and immune-related health outcomes in
early childhood, ] Immunotoxicol 10:373-379

76 Gump BB, Wu Q, Dumas AK, Kannan K (2011) Perfluorochemical (PFC) exposure in children:
associations with impaired response inhibition, Environ Sci Technol 45:8151-8159
77 Stein CR, Savitz DA (2011) Serum perfluorinated compound concentration and

attention deficit/hyperactivity disorder in children 5-18 years of age, Environ Health
Perspect119:1466-1471

78 Hoffman K, Webster TF, Weisskopf MG, Weinberg ], Vieira VM (2010) Exposure to
polyfluoroalkyl chemicals and attention deficit/hyperactivity disorder in U.S. children 12-
15 years of age, Environ Health Perspect118:1762-1767

79 Mora AM, Oken E, Rifas-Shiman SL, Webster TF, Gillman MW, Calafat AM, Ye X,
Sagiv SK (2016) Prenatal Exposure to Perfluoroalkyl Substances and Adiposity in Early and
Mid-Childhood, Environ Health Perspect DOI: 10.1289/EHP24
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Earlier menopause in humans: “women with higher levels of PFCs had earlier menopause
than did women with the lowest PFC levels. We observed a monotonic association with
PFHxS: The HR was 1.42 (95% CI: 1.08, 1.87) for serum concentrations in tertile 2 versus
tertile 1, and 1.70 (95% CI: 1.36, 2.12) for tertile 3 versus tertile 1.”80

Found in the Arctic Indigenous Peoples: “levels of PFAS congeners perfluorohexane
sulfonate and perfluorononanoic acid were sustained. The detection of POPs and heavy
metals in maternal blood indicates fetal exposure to these compounds possibly influencing
fetal development.”81

Found in humans in European and Arctic regions: “Measurements of PFASs in serum from
262 partners of pregnant women from Greenland, Poland and Ukraine, were also carried
out by liquid chromatography tandem mass spectrometry. Perfluorooctane sulfonate
(PFOS), perfluorooctanoic acid (PFOA), perfluorohexane sulfonic acid (PFHxS), and
perfluorononanoic acid (PFNA) were detected in 97% of the blood samples.”82

Found in Korean residents: “The concentrations of other PFASs were in the decreasing
order of; PFOA (median=1.30 ng/mL)>PFNA (median=0.85 ng/mL)>PFHxS (median=0.47
ng/mL)>PFOSA (median=0.12 ng/mL).”83

Found in blood in Europe: “PFOS was the main compound detected at 0.09-3.35 ng mL(-1),
followed by PFOA and PFHxS.”84

Found in fluorochemical industry workers: “We detected PFOS, PFOA, perfluorohexane
sulfonate (PFHxS), perfluorononanoic acid (PFNA), and perfluorodecanoic acid (PFDA) in
all samples.”85

Found in blood in Norway and associated with higher HDL cholesterol: “The highest
median concentration was observed for PFOS (13.03 ng/mL), followed by PFOA (2.25

80 Taylor KW, Hoffman K, Thayer KA, Daniels JL (2014) Polyfluoroalkyl chemicals and
menopause among women 20-65 years of age (NHANES), Environ Health Perspect
122:145-150

81 Long M, Knudsen AK, Pedersen HS, Bonefeld-Jgrgensen EC (2015) Food intake and
serum persistent organic pollutants in the Greenlandic pregnant women: The ACCEPT sub-
study, Sci Total Environ 529:198-212

82 Leter G, Consales C, Eleuteri P, Uccelli R, Specht 10, Toft G, Moccia T, Budillon A,
Jonsson BA, Lindh CH, Giwercman A, Pedersen HS, Ludwicki JK, Zviezdai V, Heederik D,
Bonde JP, Spano M. (2014) Exposure to perfluoroalkyl substances and sperm DNA global
methylation in Arctic and European populations, Environ Mol Mutagen 55:591-600

83 Cho CR, Lam NH, Cho BM, Kannan K, Cho HS (2015) Sci Total Environ 512-513:397-
405

84 Gomez-Canela C, Fernandez-Sanjuan M, Farres M, Lacorte S (2015) Factors
affecting the accumulation of perfluoroalkyl substances in human blood, Environ Sci Pollut
Res 22:1480-1486

85 Wang ], Zhang Y, Zhang W, Jin Y, Dai ] (2012) Association of perfluorooctanoic acid
with HDL cholesterol and circulating miR-26b and miR-199-3p in workers of a
fluorochemical plant and nearby residents, Environ Sci Technol 46:9274-9281
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ng/mL), then PFHxS (0.60 ng/mL), PFNA (0.39 ng/mL), PFUnDA (0.22 ng/mL), PFHpS
(0.13 ng/mL), and finally PFDA (0.09 ng/mL)... In adjusted quartile analyses, all seven
PFASs had higher HDL cholesterol associated with the highest quartile of exposure,
relative to the lowest quartile of exposure (or, in the case of PFDA, associated with
concentration at or above the median versus below the median) (Table 5). Additionally,
PFOS, PFNA, PFDA, PFUnDA, and PFHxS showed positive linear associations with HDL
cholesterol in adjusted models.”86

Found in blood in Hong Kong residents: “Perfluorooctane sulfonate (PFOS) was the
dominant PFC, followed by perfluroroctanoic acid (PFOA) and perfluorohexane sulfonate
(PFHxS)... The levels of PFOS, PFOA, PFHxS and perfluorohexanoic acid (PFHxA) were
significantly higher in the male plasma samples (p<0.05), while the mean plasma levels of
DEHP and n-butyl benzyl phthalate (BBP) were significantly higher in the young age group
(p<0.02).787

Placental transfer in humans: “Median concentrations of PFAS (ng/mL) of PFHxS, PFOS,
PFOA, and PFNA in maternal plasma (0.79, 6.18, 2.85 and 0.84, respectively) and serum
(0.84, 6.99, 2.97 and 0.85) were higher than in cord serum (0.40, 1.86, 1.90 and 0.32).”88

Excreted in human milk: “Each month of breastfeeding was associated with lower
maternal serum concentrations of PFOA (-3%; 95% CI: -5, -2%), PFOS (-3%; 95% CI: -3, -
2%), PFNA (-2%; 95% CI: -2, -1%), and PFHxS (-1%; 95% CI: -2, 0%).8°

Found in house cats: “The highest PFAS serum concentrations detected were in indoor cats
due to disproportionately elevated PFHxS levels...Domestic cats appear to be useful
sentinels for assessing primary PFAS exposure routes, especially indoor sources of
relevance to children.”??

Bioaccumulation in the food web: “Biomagnification factors displayed values >1 for
perfluorohexane sulfonate (PFHxS), perfluorononanoic acid (PFNA), PFOS and

86 Starling AP, Engel SM< Whitworth KW, Richardson DB, Stuebe AM, Daniels JL, Haug
LS, Eggesbo M, Becher G, Sabaredzovic A, Thomsen C, Wilson RE, Travlos GS, Hoppin JA,
Baird DB, Longnecker (2014) Perfluoroalkyl substances and lipid concentrations in plasma
during pregnancy among women in the Norwegian Mother and Child Cohort Study Environ
Int 62:104-112

87 Wan HT, Leung PY, Zhao YG, Wei X, Wong MH, Wong CK (2013) Blood plasma
concentrations of endocrine disrupting chemicals in Hong Kong populations, /] Hazard
Mater 261:763-769

88 Manzano-Salgado CB, Casas M, Lopez-Espinosa M], Ballester F, Basterrechea M,
Grimalt JO, Jimenez AM, Kraus T, Schettgen T, Sunyer ], Vrijheid M (2015) Transfer of
perfluoroalkyl substances from mother to fetus in a Spanish birth cohort, Environ Res
142:471-478

89 Mondal D, Weldon RH, Armstrong BG, Gibson L], Lopez-Espinosa M], Shin HM,
Fletcher T. (2014) Breastfeeding: a potential excretion route for mothers and implications
for infant exposure to perfluoroalkyl acids, Environ Health Perspect 122:187-92

90 Bost PC, Strynar MJ, Reiner JL, Zweigenbaum JA, Secoura PL, Lindstrom AB, Dye JA
(2016) U.S. domestic cats as sentinels for perfluoroalkyl substances: Possible linkages
with housing, obesity, and disease, Environ Res 151:145-153
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SigmaPFAS(7). Multivariate analyses showed that the degree of trophic transfer of PFAS is
similar to that of PCB, DDT and PBDE, despite their accumulation through different
pathways.”91

Found in Great Lakes gulls: “C6, C8 and C10 PFSAs, PFEtCHxS, and C7-14 and C16 PFCAs
were quantifiable at >97% of the 114 egg samples... This study showed the increasing
complexity of PFAS-CECs, and emphasized the importance of continuing monitoring of
bioaccumulative PFAS in Great Lakes herring gulls.”9?

Found in gulls in the Ebro Delta: “In egg yolks, perfluorooctane sulfonate (PFOS) was the
main compound detected followed by perfluorononanoic acid (PFNA), perfluorohexane
sulfonate (PFHS) and perfluorooctanoic acid (PFOA).”93

Bioaccumulation in wheat and earthworms: “Translocation factors (TF) of perfluorinated
carboxylates (PFCAs) in wheat peaked at perfluorohexanoic acid and decreased
significantly as the number of carbons increased or decreased. Perfluorohexane sulfonate
produced the greatest TF of the three perfluorinated sulfonates (PFSAs) examined. Wheat
increased the bioaccumulation of all 11 PFASs in earthworms and earthworms increased
the bioaccumulation in wheat of PFCAs containing seven or less perfluorinated carbons,
decreased bioaccumulation of PFCAs with more than seven carbons, and decreased
bioaccumulation of PFSAs. In general, the co-presence of wheat and earthworms enhanced
the bioavailability of PFASs in soil.”%4

Risk of human exposure in fires: “Serum concentration of PFHxS was statistically higher in
firefighters both before and after adjustment.”%>

Found in drinking water in Netherlands: “PFASs were detected in the drinking water from
the western part of the Netherlands. This seems attributable to the source, which is
purified surface water in this area. Short-chain PFASs and especially perfluoropentanoic
acid (PFPeA), perfluorohexanoic acid (PFHxA), perfluoroheptanoic acid (PFHpA),
perfluorooctanoic acid (PFOA), perfluorobutane sulfonate (PFBS), and perfluorohexane

91 Haukas M, Berger U, Hop H, Gulliksen B, Gabrielsen GW (2007) Bioaccumulation of
per- and polyfluorinated alkyl substances (PFAS) in selected species from the Barents Sea
food web, Environ Pollut148:360-371

92 Letcher R]J, Su G, Moore JN, Williams LL, Martin PA, de Solla SR, Bowerman WW
(2015) Perfluorinated sulfonate and carboxylate compounds and precursors in herring
gull eggs from across the Laurentian Great Lakes of North America: Temporal and recent
spatial comparisons and exposure implications, Sci Total Environ 538:468-477

93 Vicente |, Sanpera C, Garcia-Tarrason M, Perez A, Lacorte S (2015) Perfluoroalkyl
and polyfluoroalkyl substances in entire clutches of Audouin's gulls from the Ebro Delta,
Chemosphere 119 Suppl:S62-8. doi: 10.1016/j.chemosphere.2014.04.041.

94 Zhao S, Fang S, Zhu L, Liu L, Liu Z, Zhang Y (2014) Mutual impacts of wheat
(Triticum aestivum L.) and earthworms (Eisenia fetida) on the bioavailability of
perfluoroalkyl substances (PFASs) in soil, Environ Pollut 184:495-501

95 Jin C, SunY, Islam A, Qian Y, Ducatman A (2011) Perfluoroalkyl acids including
perfluorooctane sulfonate and perfluorohexane sulfonate in firefighters, ] Occup Environ
Med 53:324-328
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sulfonate (PFHxS) were detected most frequently, whereas long-chain PFASs (C > 8) were
only rarely detected.”?¢

Contaminated drinking water linked to human body burden: “PFAA levels in blood serum
from 297 young women from Uppsala County, Sweden, sampled during 1996-1999 and
2008-2011 were analyzed. Significantly higher concentrations of perfluorobutane sulfonic
acid (PFBS) and perfluorohexane sulfonic acid (PFHxS) were found among women who
lived in districts modeled to have received contaminated drinking water compared to
unaffected districts both in 1996-1999 and 2008-2011, indicating that the contamination
was already present in the late 1990s.”97

Found in river estuary: “Perfluorobutanesulfonate (PFBS) and perfluorohexanesulfonate
(PFHxS) were the two dominant compounds among the target PFASs, which may be due to
their production and use as PFOS substitutes in the Pearl River Delta (PRD) areas.”?8

Found in US wastewater treatment plants: “Despite the differences in reporting levels, the
PFASs that were detected in >70% of the source water samples (n = 39) included PFSAs,
perfluorobutane sulfonic acid (74%), perfluorohexane sulfonic acid (79%), and
perfluorooctane sulfonic acid (84%), and PFCAs, perfluoropentanoic acid (74%),
perfluorohexanoic acid (79%), perfluoroheptanoic acid (74%), and perfluorooctanoic acid
(74%). More importantly, water treatment techniques such as ferric or alum coagulation,
granular/micro-/ultra- filtration, aeration, oxidation (i.e., permanganate,
ultraviolet/hydrogen peroxide), and disinfection (i.e., ozonation, chlorine dioxide,
chlorination, and chloramination) were mostly ineffective in removing PFASs. However,
anion exchange and granular activated carbon treatment preferably removed longer-chain
PFASs and the PFSAs compared to the PFCAs, and reverse osmosis demonstrated

significant removal for all the PFASs, including the smallest PFAS, perfluorobutanoic
acid.”?9

Found in Thai wastewater treatment plants: “Total 10 PFCs including perfluorooctane
sulfonate (PFOS), perfluorooctanoic acid (PFOA), perfluoropropanoic acid (PFPA),
perfluorohexanoic acid (PFHxA), perfluoroheptanoic acid (PFHpA), perfluorohexane
sulfonate (PFHxS), perfluoronanoic acid (PFNA), perfluordecanoic acid (PFDA),
perfluoroundecanoic acid (PFUnA), and perfluorododecanoic acid (PFDoA) were measured

96 Zafeiraki E, Costopoulou D, Vassiliadou I, Leondiadis L, Dassenakis E, Traag W,
Hoogenboom RL, van Leeuwen SP (2015) Determination of perfluoroalkylated substances
(PFASs) in drinking water from the Netherlands and Greece, Food Addit Contam Part A
Chem Anal Control Expo Risk Asses 32:2048-2057

97 Gyllenhammar I, Berger U, Sundstrom M, McCleaf P, Euren K, Eriksson S, Ahlgren S,
Lignell S, Aune M, Kotova N, Glynn A (2015) Influence of contaminated drinking water on
perfluoroalkyl acid levels in human serum--A case study from Uppsala, Sweden, Environ
Res 140-673-683

98 GaoY, Fu], Meng M, Wang Y, Chen B, Jiang G (2015) Spatial distribution and fate of
perfluoroalkyl substances in sediments from the Pearl River Estuary, South China, Mar
Pollut Bull 96:226-234

99 Appleman TD, Higgins CP, Quinones O, Vanderford B], Kolstad C, Zeigler-Holady JC,
Dickenson ER (2014) Treatment of poly- and perfluoroalkyl substances in U.S. full-scale
water treatment systems, Water Res 51:246-255
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to identify their occurrences. PFCs were detected in both liquid and solid phase in most
samples...Due to PFCs non-biodegradable property, both WWTPs were found ineffective in
removing PFCs using activated sludge processes.”100

Found in watersheds: “The };PFASs in the dissolved phase in Taihu Lake was 17.2-94.4
ng/L with PFOA (39.8%), perfluorohexanoate (PFHxA) (30.1%) and PFOS (16.8%) as the
dominant PFASs.”101

Contaminates French drinking water: “In raw-water samples, the highest individual PFC
concentration was 139 ng/L for perfluorohexanoic acid (PFHxA). The sum of all of the
determined components was >100 ng/L at three sampling points (199, 117, and 115
ng/L). Of the investigated PFCs, perfluorooctane sulfonate (PFOS), perfluorohexane
sulfonate (PFHxS), perfluorooctanoic acid (PFOA), and PFHxA predominated (detected in
27%, 13%, 11%, and 7% of samples, respectively).”102

Found in Lake Ontario sediments and cores: “Perfluorooctanesulfonate (PFOS),
perfluorooctanoate (PFOA), perfluorononanoate (PFNA), perfluorodecanoate (PFDA), and
perfluoroundecanoate (PFUnDA) were detected in all 26 surface sediment samples,
whereas perfluorohexane sulfonate (PFHxS), perfluorooctane sulfonamide (FOSA),
perfluorododecanoate (PFDoDA) and perfluorobutanoate (PFBA) were detected in over
70% of the surface sediment samples... Sediment core samples collected from Niagara
basin showed an increase in unidentified organic fluorine in recent years (1995-2006).
These results suggest that the use and manufacture of fluorinated organic compounds
other than known PFCAs and PFSAs has diversified and increased.”103

Found in South African maternal serum and infant cord blood: “In maternal serum
perfluorooctane sulfonate (PFOS) was found to be the most abundant PFC (1.6 ng mL(-1)),
followed by perfluorooctanoate (PFOA: 1.3 ng mL(-1)) and perfluorohexane sulfonate
(PFHxS: 0.5 ng mL(-1)); however, in cord blood PFOA was the most abundant compound
(1.3 ng mL(-1)) followed by PFOS (0.7 ng mL(-1)) and PFHxS (0.3 ng mL(-1)).”104

Found in human blood in China and at higher levels that PFOA in some cities: “In Fuxin and
Jinzhou, the percentage proportion of PFOA was significantly higher than that of

100 Kunacheva C, Tanaka S, Fuji S, Boontanon SK, Musirat C, Wongwattana T, Shivakoti
BR (2011) Mass flows of perfluorinated compounds (PFCs) in central wastewater
treatment plants of industrial zones in Thailand, Chemosphere 83:737-744

101 Chen X, Zhu L, Pan X, Fang S, Zhang Y, Yang L (2015) Isomeric specific partitioning
behaviors of perfluoroalkyl substances in water dissolved phase, suspended particulate
matters and sediments in Liao River Basin and Taihu Lake, China, Water Res 80:235-244
102 Boiteux V, Dauchy X, Rosin C, Munoz JF (2012) National screening study on 10
perfluorinated compounds in raw and treated tap water in France, Arch Environ Contam
Toxicol 63:1-12

103 Yeung LW, De Silva AO, Loi El, Marvin CH, Taniyasu S, Yamashita N, Mabury SA,
Muir DC, Lam PK (2013) Perfluoroalkyl substances and extractable organic fluorine in
surface sediments and cores from Lake Ontario, Environ Int 59:389-397

104 Hanssen L, Rollin H, Odland J@, Moe MK, Sandanger TM (2010) Perfluorinated
compounds in maternal serum and cord blood from selected areas of South Africa: results
of a pilot study, /] Environ Monit 12:1355-1361
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perfluorohexanesulfonate (PFHxS) by about two times. By contrast, in Shenyang, Anshan,
and Yingkou, the percentage proportion of PFHxS was about three times higher than that
of PFOA.”105

Found in human hair: “Some PFAS were not present in any hair sample (e.g. PFHpA,
PFTeDA, PFNA, PFPeS, PFHpS, PFOS and PFNS), while other PFAS were frequently detected
(PFBA, PFPeA, PFHxA, PFOA, PFBS, PFHxS, PFOS, PFDS and PFDoS) in human hair.”106

Found in humans in community with known drinking water contamination: “Serum
samples from 196 residents of two communities were analyzed for seven PFCs.
Perfluorooctanoic acid (PFOA), perfluorooctane sulfonate (PFOS), and
perfluorohexanesulfonate (PFHxS) were detected in all serum samples collected.
Perfluorobutanoic acid (PFBA) and perfluorobutane sulfonate (PFBS) were found in 28%
and 3% of the samples, respectively.”107

Found in children: “Statistically, serum concentrations of perfluorobutane sulfonate
(PFBS), perfluorohexane sulfonate (PFHxS), and perfluorooctanoic acid (PFOA) had
significantly positive correlations with ages of children (p < 0.05). Furthermore, serum
PFBS, PFHxS, and PFOA concentrations in the male children were considerably higher than
those in the female children (p =0.049, p=0.000, p=0.000).”108

Found in dust in homes and daycare centers: “PFOS and PFOA were the most prominent
compounds detected, occurring in over 95% of the samples at median concentrations of
201 and 142 ng/g of dust, respectively. Maximal concentrations of PFOS were 12 100 ng/g
(95th percentile, 2240 ng/g), PFOA 1960 ng/g (95th percentile, 1200 ng/g), and
perfluorohexanesulfonate (PFHS) 35 700 ng/g (95th percentile, 2300 ng/g) ...These
results indicate that perfluorinated compounds are present in house dust at levels that
may represent an important pathway for human exposure.”109

Increasing levels in primiparous women: “We investigated temporal trends of blood serum
levels of 13 perfluorinated alkyl acids (PFAAs) and perfluorooctane sulfonamide (FOSA) in
primiparous women (N = 413) from Uppsala County, Sweden, sampled 3 weeks after
delivery 1996-2010. Levels of the short-chain perfluorobutane sulfonate (PFBS) and
perfluorohexane sulfonate (PFHxS) increased 11%/y and 8.3%/y, respectively, and levels

105 Liu], LiJ, Luan Y, Zhao Y, Wu Y (2009) Geographical distribution of perfluorinated
compounds in human blood from Liaoning province, China, Environ Sci Technol 43:4044-
4048

106 Alves A, Jacobs G, Vanermen G, Covaci A, Voorspoels S (2015) New approach for
assessing human perfluoroalkyl exposure via hair, Talanta 144:575-583

107 Landsteiner A, Huset C, Johnson ], Williams A (2014) Biomonitoring for
perfluorochemicals in a Minnesota community with known drinking water contamination,
J Environ Health 77:14-19

108 Bao |, Lee YL, Chen PC, Jin YH, Dong GH (2014) Perfluoroalkyl acids in blood serum
samples from children in Taiwan, Environ Sci Pollut Res Int 21:7650-7655

109 Strynar M], Lindstrom AB (2008) Perfluorinated compounds in house dust from
Ohio and North Carolina, USA, Environ Sci Technol 42:3751-3756
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of the long-chain perfluorononanoate (PFNA) and perfluorodecanoate (PFDA) increased
4.3%/y and 3.8%/y, respectively.”110

Use in airport firefighting foams pollutes groundwater, lakes, soils, and fish: “...a former
airfield, abandoned since 1994, may still be a point source of PFAAs to nearby recipients...
PFHxA, PFOA, PFHxS and PFOS were observed in 9%, 49%, 71% and 58% in all soil
samples respectively... PFHxA, PFOA, PFHxS and PFOS were observed in 56%, 75%, 69%
and 94% respectively in all of the ground water samples... European Perch contained
generally the highest PFOS and PFHxS concentrations in all Lakes...Our results provide
evidence that the historical use of AFFF at the site have contaminated an aquifer (7500
m(3)d(-1)), that will require constant PFAA purification before being used for drinking
water production.”111

Found in outdoor consumer products such as jackets. For example, PFHxXS was found in a
Columbia Alpine Action jacket (Chile).112

Perfluorobutane sulfonate (C4 or PFBS), CAS 375-73-5 is associated with the
following adverse characteristics:

Found in the Arctic: “In the Greenland Sea, the XPFASs concentrations ranged from 45 to
280 pg/L, and five most frequently detected compounds were perfluorooctanoic acid
(PFOA), perfluorohexanesulfonate (PFHxS), perfluorohexanoic acid (PFHxA),
perfluorooctane sulfonate (PFOS) and perfluorobutane sulfonate (PFBS)”113

Alters zebrafish behavior: “The locomotor activity of zebrafish larvae has become widely
used for evaluation of chemicals with neurotoxic properties. In the present study the
behavioral effects of seven structurally different PFAAs (i.e. TFAA, PFBA, PFOA, PFNA,
PFDA, PFBS and PFOS) were evaluated in zebrafish larvae. Exposure to high
concentrations of TFAA, PFNA, PFBS and PFOS resulted in distinct changes in behavioral
patterns.”114

110 Glynn A, Berger U, Bignert A, Ullah S, Aune M, Lignell S, Sarnerud PO (2012)
Perfluorinated alkyl acids in blood serum from primiparous women in Sweden: serial
sampling during pregnancy and nursing, and temporal trends 1996-2010, Environ Sci
Technol 46:90719079

111 Filipovic M, Woldegiorgis A, NOrstrom K, Bibi M, Lindberg M, Osteras AH (2015)
Historical usage of aqueous film forming foam: A case study of the widespread distribution
of perfluoroalkyl acids from a military airport to groundwater, lakes, soils and fish
Chemosphere 129:39-45

112 Santen M, Brigden K, Cobbing M (2016) Leaving Traces: The hidden hazardous
chemicals in outdoor gear, Greenpeace

113 Zhao Z, Xie Z, Moller A, Sturm R, Tang ], Zhang G, Ebinghaus R (2012) Distribution
and long-range transport of polyfluoroalkyl substances in the Arctic, Atlantic Ocean and
Antarctic coast, Environ Pollut170:71-77

114 Ulhaq M, Orn S, Carlsson G, Morrison DA, Norrgren L (2013) Locomotor behavior in
zebrafish (Danio rerio) larvae exposed to perfluoroalkyl acids, Aquat Toxicol 144-145:332-
340
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Alters heart rates in zebrafish: “Effects on hatching rate and success were found in PFOA
exposed embryos and heart rates were affected after exposure to PFOS, PFOA and
PFBS.”115

Disrupts various lipid assemblies: “PFBS decreased the transition temperature and
transition width of PC bilayers... PFBS disrupted different model lipid assemblies,
indicating potential for PFBS to be a human toxicant.”116

Modulates immune response in vitro: “PFBS, PFOSA, PFOS, PFDA and fluorotelomer
inhibited PHA-induced IL-10 release... PFBS and PFDA prevented LPS-induced I-xB
degradation. Overall, these studies suggest that PFCs affect NF-kB activation, which
directly suppresses cytokine secretion by immune cells.”117

Inhibition of aromatase in human placental cells in vitro: “Moreover, this work evidences a
high potential of PFOS, PFOA and PFBS to act as aromatase inhibitors in placental cells
with IC50s in the range of 57-80 uM, the inhibitory effect of PFBS being particularly
important despite the rather low uptake of the compound by cells...Overall, this work
highlights the ability of the PFC mixture to alter cellular lipid pattern at concentrations
well below those that generate toxicity, and the potential of the short chain PFBS, often
considered a safe substitute of PFOS, to significantly inhibit aromatase activity in placental
cells.”118

Affects mRNA synthesis in vitro: “Significant changes in mRNA abundance were observed.
The effects caused by the shorter chain replacement chemicals differed significantly from
those caused by PFOS or PFOA. Furthermore, not all of the PFCs caused the same effects,
and changes could not simply be attributed to chain-length or functional group.”11°

Found in infiltrated Rhine River Water: “The compound perfluorobutanesulfonate (PFBS)
was found at the highest concentrations of all PFCs investigated, up to 37 ng/L in
infiltrated river water (71 + 13% of ZPFCs)”120

115 Hagennaars A, Vergauwen L, De Coen W, Knapen D (2011) Structure-activity
relationship assessment of four perfluorinated chemicals using a prolonged zebrafish early
life stage test, Chemosphere 82:764-772

116 Oldham ED, Xie W, Farnoud AM, Fiegel ], Lehmler HJ (2012) Disruption of
phosphatidylcholine monolayers and bilayers by perfluorobutane sulfonate, ] Phys Chem B
116:9999-10007

117 Corsini E, Sangiovanni E, Avogadro A, Galbiati V, Viviani B, Marinovich M, Galli CL,
Dell'Agli M, Germolec DR (2012) In vitro characterization of the immunotoxic potential of
several perfluorinated compounds (PFCs), Toxicol Appl Pharmacol 258:248-255

118 Gorrochategui E, Perez-Albaladejo E, Casas ], Lacorte S, Porte C (2014)
Perfluorinated chemicals: differential toxicity, inhibition of aromatase activity and
alteration of cellular lipids in human placental cells, Toxicol Appl Pharmacol 277:124-130
119 Naile JE, Wiseman S, Bachtold K, Jones PD, Giesy JP (2012) Transcriptional effects
of perfluorinated compounds in rat hepatoma cells, Chemosphere 86:270-277

120 Eschauzier C, Haftka ], Stuyfzand PJ, de Voogt P (2010) Perfluorinated compounds
in infiltrated river rhine water and infiltrated rainwater in coastal dunes, Environ Sci
Technol 44:7450-7455
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Persistent to sewage treatment: “in German sludge, Y PFC ranged from 20.7 to 38.6 ng/g
dw and PFBS was the dominant compound... This study demonstrates that PFCs are
persistent to sludge treatment and the loads in sludge may pose a future environmental
risk, if not controlled.”121

Found in wasterwater treatment plants and drinking water treatment plants: “The results
showed that both perfluorobutane sulfonic acid (PFBS) and perfluorooctane sulfonic acid
(PFOS) were the predominant compounds in the water phase of WWTPs and DWTPs,
while PFOS was dominant in dewatered sludge of WWTPs.”122

Found in US wastewater treatment plants: “Despite the differences in reporting levels, the
PFASs that were detected in >70% of the source water samples (n = 39) included PFSAs,
perfluorobutane sulfonic acid (74%), perfluorohexane sulfonic acid (79%), and
perfluorooctane sulfonic acid (84%), and PFCAs, perfluoropentanoic acid (74%),
perfluorohexanoic acid (79%), perfluoroheptanoic acid (74%), and perfluorooctanoic acid
(74%). More importantly, water treatment techniques such as ferric or alum coagulation,
granular/micro-/ultra- filtration, aeration, oxidation (i.e., permanganate,
ultraviolet/hydrogen peroxide), and disinfection (i.e., ozonation, chlorine dioxide,
chlorination, and chloramination) were mostly ineffective in removing PFASs. However,
anion exchange and granular activated carbon treatment preferably removed longer-chain
PFASs and the PFSAs compared to the PFCAs, and reverse osmosis demonstrated
significant removal for all the PFASs, including the smallest PFAS, perfluorobutanoic
acid.”123

Found in sewage treatment plant and nearby rivers in Spain: “All samples, except two
sludges from Guadalquivir River STPs, were contaminated with at least one PFAS.
Perfluorobutanoate (PFBA), perfluoropentanoate (PFPeA) and perfluorooctane sulfonate
(L-PFOS) were the most frequently detected. The highest concentration in water was
determined in 2010 in a Guadalquivir River STP (perfluorohexanoate, PFHxA: 5.60pgL(-1))
and, in 2011, in an Ebro River STP (perfluorobutane sulfonate, L-PFBS: 0.31ugL(-1)). In
sludge samples, the maximum concentration in 2010 was 1.79ugg(-1)dry weight (dw) (L-
PFOS, in a Llobregat River STP), and in 2011, 1.88pugg(-1)dw (PFBA, in one Guadalquivir
River STP).”124

Resistant to microbial degradation: “the tested short chain perfluoroalkyl substances (i.e.,
PFBS and trifluoroacetic acid) and a polyfluoroalkyl PFOS analogue, 6 : 2 fluorotelomer

121 Goémez-Canela C, Barth JA, Lacorte S (2012) Occurrence and fate of perfluorinated
compounds in sewage sludge from Spain and Germany, Environ Sci Pollut Res Int 19:4109-
4119

122 Pan CG, Liu YS, Ying GG (2016) Perfluoroalkyl substances (PFASs) in wastewater
treatment plants and drinking water treatment plants: Removal efficiency and exposure
risk, Water Res 106: 562-570

123 Appleman TD, Higgins CP, Quinones O, Vanderford BJ, Kolstad C, Zeigler-Holady JC,
Dickenson ER (2014) Treatment of poly- and perfluoroalkyl substances in U.S. full-scale
water treatment systems, Water Res 51:246-255

124 Campo |, Masia A, Pico Y, Farre M, Barcelo D (2014) Distribution and fate of
perfluoroalkyl substances in Mediterranean Spanish sewage treatment plants, Sci Total
Environ 472:912-922
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sulfonic acid (FTSA) were also resistant to anaerobic biodegradation. Likewise, no
conclusive evidence of microbial degradation was observed under aerobic conditions for
any of the short-chain perfluoroalkyl and polyfluoroalkyl carboxylic acids tested after 32
weeks of incubation. Collectively, these results indicate that PFOS and its alternatives such
as short chain perfluoroalkyl sulfonates and carboxylates and their polyfluorinated
homologues are highly resistant to microbial degradation.”12>

Found in river water and sediment near manufacturing plants in China: “Eighteen different
perfluoroalkyl substances (PFASs) were investigated in 35 river water samples and 34
sediment samples collected from rivers in the Liaodong Bay basin containing two fluorine
industry parks. Perfluorooctanoate (PFOA) and perfluorooctane sulfonate (PFOS) were the
predominant PFASs in freshwater, with median concentrations of 26.5 ng/L and 1.87 ng/L,
respectively. However, perfluorobutane sulfonate (PFBS) had the highest maximum
concentration (up to 124.1 ng/L, approximately two orders of magnitude higher) in water
at a site which is the nearest to the industrial source of PFASs."”126

Found in the Daling River in China near fluorine industry parks: “Xihe tributary, which is
adjacent to two local fluorine industrial parks, contained the highest level of PFASs. Short-
chain PFASs, including perfluorobutanoic acid and perfluorobutane sulfonate, were of
higher levels due to their emerging as alternative products for perfluorooctane sulfonate.
High level of perfluorooctanoic acid was also found in Daling River. Based on these results,
it can be concluded that the relatively severe pollutions of Xihe tributary were caused by
long-term development of the two local fluorine industry parks.”127

Transport from factories into Daling River: “The C4 perfluorobutane sulfonic acid (PFBS)
and perfluorobutanoic acid (PFBA) were the predominant short-chain PFAAs in river
water, with maximum concentrations of 2.90 and 1.35 pg/L, respectively. Park 1 equipped
with a telomerization process was identified to be the source of linear and branched
mixtures of PFBS, PFBA, and perfluorooctanoic acid (PFOA), while park 2 with an
electrochemical fluorination process (ECF) was identified to be the source of linear and
branched mixtures of PFBS and PFOA.”128

Fluorine industry pollution into Daling River: “The highest concentration of ZPFASs (9540
ng L(-1)) and dominant homologues were found in surface water collected in summer.
Perfluorobutanoic acid (PFBA), perfluorobutane sulfonate (PFBS), and perfluorooctanoic

125 Ochoa-Herrera V, Field JA, Luna-Velasco A, Sierra-Alvarez R (2016) Microbial
toxicity and biodegradability of perfluorooctane sulfonate (PFOS) and shorter chain
perfluoroalkyl and polyfluoroalkyl substances (PFASs), Environ Sci Process Impacts
18:1236-1246

126 Chen H, Zhang C, Han ], Sun R, Kong X, Wang X, He X (2015) Levels and spatial
distribution of perfluoroalkyl substances in China Liaodong Bay basin with concentrated
fluorine industry parks, Mar Pollut Bull 101:965-971

127 Meng ], Wang T, Wang P, Zhu Z, Li Q, Lu Y (2015) Perfluoroalkyl substances in
Daling River adjacent to fluorine industrial parks: implication from industrial emission,
Bull Environ Contam Toxicol 94:34-40

128 Wang P, Lu Y, Wang T, Zhu Z, Li Q, Zhang Y, Fu Y, Xiao Y, Giesy JP (2015) Transport
of short-chain perfluoroalkyl acids from concentrated fluoropolymer facilities to the Daling
River estuary, China, Environ Sci Pollut Res Int 22:9626-9636
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acid (PFOA) were the dominant PFASs in four seasons with a total contribution of over
90%. The discharge of two fluorine chemical industry parks was predicted to be the main
contamination source of PFASs in the study area. The daily and annual mass flows were
calculated according to data of detected PFAS concentrations and water discharge, and the
annual mass loading of PFASs into the Bohai Sea from the Daling River reached to 461 kg
year(-1).129

Found in the Ganges River basin: “15 PFAS were frequently detected in the river with the
highest concentrations observed for PFHxA (0.4-4.7 ng L(-1)) and PFBS (<MQL - 10.2 ng
L(-1)) among PFCAs and PFSAs, respectively. Prevalence of short-chain PFAS indicates that
the effects of PFOA and PFOS substitution are visible in environmental samples from
India.”130

Found in river estuary: “Perfluorobutanesulfonate (PFBS) and perfluorohexanesulfonate
(PFHxS) were the two dominant compounds among the target PFASs, which may be due to
their production and use as PFOS substitutes in the Pearl River Delta (PRD) areas.”131

Found in Pearl River in China: “Perfluorooctanoate (PFOA), perfluorobutane sulfonate
(PFBS), and perfluorooctane sulfonate (PFOS) were the three most abundant PFAAs and
on average accounted for 20%, 24%, and 19% of LPFAAs, respectively. PFBS was the most
abundant PFAA in the Dong Jiang tributary, and PFOA was the highest PFAA in the samples
from the main stream of the Pearl River.”132

Found in rivers of Pearl River Delta in China: “Perfluorobutane sulfonic acid (PFBS),
perfluorooctanoic acid (PFOA), and perfluorooctane sulfonic acid (PFOS) were the three
most abundant PFAAs and on average accounted for 28%, 16% and 10% of )} PFAAs,
respectively. Higher concentrations of ), PFAAs were found in the samples collected from
Jiangmen section of Xijiang River, Dongguan section of Dongjiang River and the Pearl River
flowing the cities which had very well-developed manufacturing industries. PCA model
was employed to quantitatively calculate the contributions of extracted sources. Factor 1
(72.48% of the total variance) had high loading for perfluorohexanoic acid (PFHxA),
perfluoropentanoic acid (PFPeA), PFBS and PF0S.”133

129 ZhuZ, Wang T, Meng ], Wang P, Li Q, Lu Y (2015) Perfluoroalkyl substances in the
Daling River with concentrated fluorine industries in China: seasonal variation, mass flow,
and risk assessment, Environ Sci Pollut Int 22:100009-100018

130 Sharma BM, Bharat GK, Tayal S, Larssen T, Becanova ], Karaskova P, Whitehead PG,
Futter MN, Butterfield D, Nizzetto L (2016) Perfluoroalkyl substances (PFAS) in river and
ground/drinking water of the Ganges River basin: Emissions and implications for human
exposure, Environ Pollut 208(PtB):704-713

131 GaoY, Fu], Meng M, Wang Y, Chen B, Jiang G (2015) Spatial distribution and fate of
perfluoroalkyl substances in sediments from the Pearl River Estuary, South China, Mar
Pollut Bull 96:226-234

132 Zhang, Lai S, Zhao Z, Liu F, Chen H, Zou §, Xie Z, Ebinghaus R (2013) Spatial
distribution of perfluoroalkyl acids in the Pearl River of southern China, Chemosphere
93:1519-1525

133 Lui B, Zhang H, Xie L, Li ], Wang X, Zhao L, Wang Y, Yang B (2015) Spatial
distribution and partition of perfluoroalkyl acids (PFAAs) in rivers of the Pearl River Delta,
southern China, Sci Total Environ 524-525:1-7
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Found in Indo-Pacific humpback dolphins and finless porpoises: “Significant increasing
trends of several individual PFCAs and perfluorobutane sulfonate (PFBS) were found in
cetacean samples from 2002 to 2014...This pattern may be attributed to the increasing
usage of PFCAs and C4-based PFSAs following the restriction/voluntary withdrawal of the
production and use of perfluorooctane sulfonate (PFOS) related products. In addition,
significantly increasing temporal shifting trends of PFOS to PFBS were observed in the
dolphin liver samples. This pattern may be attributed to the substitution of PFOS by its
alternative, PFBS...”134

Found in watersheds: “The total concentrations of the PFASs in the dissolved phase were
44.4-781 ng/L in Liao River with high contribution of perfluorobutane sulfonate (PFBS)
(75.7%) and PFOA (9.86%). The Y PFASs in the dissolved phase in Taihu Lake was 17.2-
94.4 ng/L with PFOA (39.8%), perfluorohexanoate (PFHxA) (30.1%) and PFOS (16.8%) as
the dominant PFASs.”135

Found in river estuary: “The predominant PFASs were perfluorobutanoic acid (PFBA),
perfluoropentanoic acid, perfluorooctanoic acid, perfluorohexanoic acid and
perfluorobutane sulfonate (PFBS)... As short-chain PFASs, such as PFBS and PFBA, have
been the prevalent compounds in some places and are continuously produced and used,
long-term monitoring and effective pollution controls are suggested.”136

Found in the Ebro and Guadalquivir river basins in Spain: “In water samples, of 21 analytes
screened, 11 were found in Ebro and 9 in Guadalquivir. In both basins, the most frequents
were PFBA, PFPeA and PFOA. Maximum concentration was detected for PFBA, up to 251.3
ng L(-1) in Ebro and 742.9 ng L(-1) in Guadalquivir. Regarding the sediments, 8 PFASs
were detected in the samples from Ebro and 9 in those from Guadalquivir. The PFASs most
frequently detected were PFBA, PFPeA, PFOA and PFOS. Maximum concentration in Ebro
samples was, in dry weight, for PFOA (32.3 ng g(-1)) and in Guadalquivir samples for PFBA
(63.8 ng g(-1)). For biota, 12 PFASs were detected in fish from the Ebro River and only one
(PFOS) in that from Guadalquivir. In the Ebro basin, the most frequents were PFBA, PFHxA,
PFOA, PFBS, PFOS and PFOSA. Maximum concentration in Ebro samples was, in wet
weight, for PFHxA with 1280.2 ng g(-1), and in Guadalquivir samples for PFOS with 79.8 ng
g(-1). These compounds were detected in the whole course of the rivers including the
upper parts. In some points contamination was due to point sources mostly related to

s Lam JC, Lyu ], Kwok KY, Lam PK (2016) Perfluoroalkyl Substances (PFASs) in
Marine Mammals from the South China Sea and Their Temporal Changes 2002-2014:
Concern for Alternatives of PFOS? Environ Sci Technol 50:6728-6736

135 Chen X, Zhu L, Pan X, Fang S, Zhang Y, Yang L (2015) Isomeric specific partitioning
behaviors of perfluoroalkyl substances in water dissolved phase, suspended particulate
matters and sediments in Liao River Basin and Taihu Lake, China, Water Res 80:235-244
136 Shao M, Ding G, Zhang ], Wei L, Xue H, Zhang N, Li Y, Chen G, Sun Y (2016)
Occurrence and distribution of perfluoroalkyl substances (PFASs) in surface water and
bottom water of the Shuangtaizi Estuary, China, Environ Pollut 216:675681
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human activities (e.g. ski resorts, military camps, urban areas.). However, there are also
some areas clearly affected by diffuse sources as atmospheric deposition.”137

Found in the Yangtze River: “Among the selected 18 PFASs, perfluorooctanoic acid (PFOA)
was the dominant PFAS compound found both in water and sediment for the two seasons
with its maximum concentration of 18.03 ng/L in water and 0.72 ng/g in sediment,
followed by perfluorobutane sulfonic acid (PFBS) with its maximum concentration of 41.9
ng/L in water in Wuhan, whereas the lowest concentrations of PFASs were observed at
Poyang lake. The annual loadings of PFOA, perfluorohexanoic acid (PFHxA), PFBS,
perfluorooctane sulfonic acid (PFOS) and the total PFASs in the Yangtze River were 6.8
tons, 2.2 tons, 8.2 tons, 0.88 tons, and 20.7 tons, respectively. Wuhan and Er'zhou of Hubei
contributed the most amounts of PFASs into the Yangtze River. A correlation was found
between some PFASs, for example PFBS and PFOS, which suggests that both of these PFASs
originate from common sources in the region.”138

Found in drinking water in Netherlands: “PFASs were detected in the drinking water from
the western part of the Netherlands. This seems attributable to the source, which is
purified surface water in this area. Short-chain PFASs and especially perfluoropentanoic
acid (PFPeA), perfluorohexanoic acid (PFHxA), perfluoroheptanoic acid (PFHpA),
perfluorooctanoic acid (PFOA), perfluorobutane sulfonate (PFBS), and perfluorohexane
sulfonate (PFHxS) were detected most frequently, whereas long-chain PFASs (C > 8) were
only rarely detected.”139

Contaminated drinking water linked to human body burden: “PFAA levels in blood serum
from 297 young women from Uppsala County, Sweden, sampled during 1996-1999 and
2008-2011 were analyzed. Significantly higher concentrations of perfluorobutane sulfonic
acid (PFBS) and perfluorohexane sulfonic acid (PFHxS) were found among women who
lived in districts modeled to have received contaminated drinking water compared to
unaffected districts both in 1996-1999 and 2008-2011, indicating that the contamination
was already present in the late 1990s.”140

Found in humans in community with known drinking water contamination: “Serum
samples from 196 residents of two communities were analyzed for seven PFCs.
Perfluorooctanoic acid (PFOA), perfluorooctane sulfonate (PFOS), and

137 Lorenzo M, Campo ], Farre M, Perez F, Pico Y, Barcelo D (2016) Perfluoroalkyl
substances in the Ebro and Guadalquivir river basins (Spain), Sci Total Environ 540:191-
199

138 Pan CG, Ying GG, Zhao JL, Liu YS, Jiang YX, Jiang YX, Zhang QQ (2014)
Spatiotemporal distribution and mass loadings of perfluoroalkyl substances in the Yangtze
River of China, Sci Total Environ 493:580-587

139 Zafeiraki E, Costopoulou D, Vassiliadou I, Leondiadis L, Dassenakis E, Traag W,
Hoogenboom RL, van Leeuwen SP (2015) Determination of perfluoroalkylated substances
(PFASs) in drinking water from the Netherlands and Greece, Food Addit Contam Part A
Chem Anal Control Expo Risk Asses 32:2048-2057

140 Gyllenhammar I, Berger U, Sundstrom M, McCleaf P, Euren K, Eriksson S, Ahlgren S,
Lignell S, Aune M, Kotova N, Glynn A (2015) Influence of contaminated drinking water on
perfluoroalkyl acid levels in human serum--A case study from Uppsala, Sweden, Environ
Res 140-673-683
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perfluorohexanesulfonate (PFHxS) were detected in all serum samples collected.
Perfluorobutanoic acid (PFBA) and perfluorobutane sulfonate (PFBS) were found in 28%
and 3% of the samples, respectively.”141

Increasing levels in primiparous women: “We investigated temporal trends of blood serum
levels of 13 perfluorinated alkyl acids (PFAAs) and perfluorooctane sulfonamide (FOSA) in
primiparous women (N = 413) from Uppsala County, Sweden, sampled 3 weeks after
delivery 1996-2010. Levels of the short-chain perfluorobutane sulfonate (PFBS) and
perfluorohexane sulfonate (PFHxS) increased 11%/y and 8.3%/y, respectively, and levels
of the long-chain perfluorononanoate (PFNA) and perfluorodecanoate (PFDA) increased
4.3%/y and 3.8%/y, respectively.”142

Found in human hair: “Some PFAS were not present in any hair sample (e.g. PFHpA,
PFTeDA, PFNA, PFPeS, PFHpS, PFOS and PFNS), while other PFAS were frequently detected
(PFBA, PFPeA, PFHxA, PFOA, PFBS, PFHxS, PFOS, PFDS and PFDoS) in human hair.”143

Found in children: “Statistically, serum concentrations of perfluorobutane sulfonate
(PFBS), perfluorohexane sulfonate (PFHxS), and perfluorooctanoic acid (PFOA) had
significantly positive correlations with ages of children (p < 0.05). Furthermore, serum
PFBS, PFHxS, and PFOA concentrations in the male children were considerably higher than
those in the female children (p =0.049, p=0.000, p=0.000).”144

Found in consumer products: “On the other hand, high PFAS levels were identified in ski
waxes (up to about 2000 pg/kg PFOA), leather samples (up to about 200 pg/kg PFBA and
120 pg/kg PFBS), outdoor textiles (up to 19 pg/m(2) PFOA) and some other baking papers
(up to 15 pg/m(2) PFOA).”145

Taken up in maize: “Perfluorobutanoic acid (PFBA) had the highest uptake rate within the
group of PFCAs with an average of 2.46 pg g(-1) root DWd(-1) and perfluorooctane
sulfonic acid (PFOS) had the highest uptake rate (3.63 pg g(-1) root DWd(-1)) within the
group of PFSAs. The shoot:root ratio for shorter-chain PFCAs (< C7) and PFBS (C4) was

141 Landsteiner A, Huset C, Johnson ], Williams A (2014) Biomonitoring for
perfluorochemicals in a Minnesota community with known drinking water contamination,
J Environ Health 77:14-19

142 Glynn A, Berger U, Bignert A, Ullah S, Aune M, Lignell S, Sarnerud PO (2012)
Perfluorinated alkyl acids in blood serum from primiparous women in Sweden: serial
sampling during pregnancy and nursing, and temporal trends 1996-2010, Environ Sci
Technol 46:90719079

143 Alves A, Jacobs G, Vanermen G, Covaci A, Voorspoels S (2015) New approach for
assessing human perfluoroalkyl exposure via hair, Talanta 144:575-583

144 Bao |, Lee YL, Chen PC, Jin YH, Dong GH (2014) Perfluoroalkyl acids in blood serum
samples from children in Taiwan, Environ Sci Pollut Res Int 21:7650-7655

145 Kotthoff M, Muller ], Jurling H, Schlummer M, Fiedler D (2015) Perfluoroalkyl and
polyfluoroalkyl substances in consumer products, Environ Sci Pollut Res Int 22:14546-
14549
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>2.0, which indicates that shorter-chain PFASs are transferred predominantly and at
higher concentrations to the shoot.”146

Found in outdoor consumer products such as jackets, trousers, boots, etc. PFBS was found
in Arc’teryx Alpha SL jacket (Sweden), Haglofs L.I.LM III jacket (Finland), Mammut
Nordwand Pro HS Hooded jacket (Switzerland), Norrona Lofoten Gore-tex pro jacket
(Norway), Patagonia Men's Super Alpine jacket (Taiwan), Salewa Ultar GTX ACT M jacket
(Italy), Arc’teryx Beta AR Pant Men’s trousers (Taiwan), Jack Wolfskin Cloudburst Pants
Women trousers (Russia), Mammut Nordwand Pro Pants Man trousers (Slovenia),
Columbia Women’s Redmond Low Waterproof shoes (Turkey), Jack Wolfskin LL All
Terrain Texapore Men shoes (Turkey), Mammut Redburn Mid GTX Men shoes (Slovakia),
The North Face Men’s Hedghog Hik Mid GTX shoes (Hong Kong), and Patagonia
Ascensionist pack 45L backpack (Republic of Korea).14”

Perfluorobutanoic acid (PFBA) CAS 375-22-4 5 is associated with the following
adverse characteristics:

Found in the Arctic: “Perfluoroalkyl substances (PFAS) have been globally detected in
various environmental matrices, yet their fate and transport to the Arctic is still unclear,
especially for the European Arctic. In this study, concentrations of 17 PFAS were quantified
in two ice cores (n=26), surface snow (n=9) and surface water samples (n=14) collected
along a spatial gradient in Svalbard, Norway. Concentrations of selected ions (Na(+),
S04(2-), etc.) were also determined for tracing the origins and sources of PFAS.
Perfluorobutanoate (PFBA), perfluorooctanoate (PFOA) and perfluorononanoate (PFNA)
were the dominant compounds found in ice core samples.”148

Found on a high-altitude glacier in the Eastern Alps: “The seasonal accumulations of
perfluorinated substances (PFAS), polybrominated diphenyl ethers (PBDE) and polycyclic
aromatic hydrocarbons (PAH) were measured in a 10 m shallow firn core from a high
altitude glacier at Mt. Ortles (Italy, 3830 m above sea level) in South Tyrol in the Italian
Eastern Alps. The most abundant persistent organic pollutants of each group were
perfluorobutanoic acid (PFBA), perfluorooctanoic acid (PFOA), perfluorononanoic acid
(PFNA) (for PFASs); BDE 47, BDE 99, BDE 209 (for PBDEs) and phenanthrene (PHE),
fluoranthene (FLA) and pyrene (PYR) (for PAHs).”14°

146 Krippner ], Brunn H, Falk S, Georgii S, Schubert S, Stahl T (2014) Effects of chain
length and pH on the uptake and distribution of perfluoroalkyl substances in maize (Zea
mays), Chemosphere 94:85-90

147 Santen M, Brigden K, Cobbing M (2016) Leaving Traces: The hidden hazardous
chemicals in outdoor gear, Greenpeace

148 Kwok KY, Yamazaki E, Yamashita N, Taniyasu S, Murphy MB, Horii Y, Petrick G,
Kallerborn R, Kannan K, Murano K, Lam PK (2013) Transport of perfluoroalkyl substances
(PFAS) from an arctic glacier to downstream locations: implications for sources, Sci Total
Environ 447:46-55

149 Kirchgeorg T, Dreyer A, Gabrielli P, Gabrieli ], Thompson LG, Barbante C, Ebinghaus
R (2016) Seasonal accumulation of persistent organic pollutants on a high altitude glacier
in the Eastern Alps, Environ Pollut 218:804-812
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Found in remote mountain snow: PFBS was found in Kiruna/Ovre, Sweden, Troms fylke,
Norway, Kilpisjarvi, Finland, High Tatras, Slovakia, and Patagonia /Torres del
Paine, Chile.150

Found in Tibetan mountain snow: “Perfluorobutanoic acid (PFBA) dominated the recent
surface snowpack of Lake Namco which is mainly associated with India sources where the
shorter chain volatile PFASs precursors predominate.”151

Found in Baiyangdian Lake in norther China: “The concentrations of 16 perfluorinated
compounds (PFCs) were measured in surface water and organisms from Baiyangdian
Lake. Perfluorooctanoic acid (PFOA), perfluorooctane sulfonic acid, and perfluorobutanoic
acid (PFBA) were the major PFC species in the water at 6.8-56.8, 0.1-17.5 and 3.0-

14.6 ng/L, respectively.”152

Efficiently translocated into plants: “Regarding to the degradation products, the higher
their water solubility, the higher the plant translocation. In this sense, the lower the carbon
chain length of PFCAs, the higher the BCFs determined

(PFBA > PFHxA > PFHpA > PFOA > PFNA).”153

Marine fish contamination in France: “Freshwater fish contamination is mostly driven by
perfluorooctane sulfonate (PFOS) (75%), whereas marine fish contamination is split
between perfluorooctanoic acid (PFOA) (24%), PFOS (20%), perfluorohexanoic acid
(PFHxA) (15%), perfluoropentanoic acid (PFHpA) (11%), and perfluorobutanoic acid
(PFBA) (11%). Common carp, pike-perch, European perch, thicklip grey mullet, and
common roach presented the most unfavorable balance profile due to their high level of
PFAAs and low level of n-3 long-chain polyunsaturated fatty acids (LC-PUFAs).”154

Human exposure: “The estimated daily exposures (resulting from both direct and
precursor intake) for the general adult population are highest for PFOS and
perfluorooctanoic acid (PFOA), followed by perfluorohexanoic acid (PFHxA) and

150 Cobbing M, Jacobson T, Santen M (2015) Footprints in the snow: Hazardous PFC in remote locations
around the globe, Greenpeace

151 Wang X, Halsall C, Codling G, Xie Z, Xu B, Zhao Z, Xue Y, Ebinghaus R, Jones KC
(2014) Accumulation of perfluoroalkyl compounds in tibetan mountain snow: temporal
patterns from 1980 to 2010, Environ Sci Technol 48:173-181

152 ZhouZ,ShiY,LiW, Xu L, Cai Y (2012) Perfluorinated compounds in surface water
and organisms from Baiyangdian Lake in North China: source profiles, bioaccumulation
and potential risk, Bull Environ Contam Toxicol 89:519-524

153 Bizkarguenaga E, Zabaleta I, Prieto A, Fernandez LA, Zuloaga O (2016) Uptake of
8:2 perfluoroalkyl phosphate diester and its degradation products by carrot and lettuce
from compost-amended soil, Chemosphere 152:309-317

154 Yamada A, Bemrah N, Veyrand B, Pollono C, Merlo M, Desvignes V, Sirot V,
Oseredczuk M, Marchand P, Cariou R, Antignac JP, Le Bizec B, Leblanc ]S (2014)
Perfluoroalkyl acid contamination and polyunsaturated fatty acid composition of French
freshwater and marine fishes, ] Agric Food Chem 62:7593-7603
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perfluorodecanoic acid (PFDA), while lower daily exposures are estimated for
perfluorobutanoic acid (PFBA) and perfluorododecanoic acid (PFDoDA).”155

Found in humans in community with known drinking water contamination: “Serum
samples from 196 residents of two communities were analyzed for seven PFCs.
Perfluorooctanoic acid (PFOA), perfluorooctane sulfonate (PFOS), and
perfluorohexanesulfonate (PFHxS) were detected in all serum samples collected.
Perfluorobutanoic acid (PFBA) and perfluorobutane sulfonate (PFBS) were found in 28%
and 3% of the samples, respectively.”156

Transferred to crops grown in sewage treatment plant solid-amended soil: “Uptake of
PFAAs by greenhouse lettuce ( Lactuca sativa ) and tomato ( Lycopersicon lycopersicum )
grown in an industrially impacted biosolids-amended soil, a municipal biosolids-amended
soil, and a control soil was measured. Bioaccumulation factors (BAFs) were calculated for
the edible portions of both lettuce and tomato. Dry weight concentrations observed in
lettuce grown in a soil amended (biosolids:soil dry weight ratio of 1:10) with PFAA
industrially contaminated biosolids were up to 266 and 236 ng/g for perfluorobutanoic
acid (PFBA) and perfluoropentanoic acid (PFPeA), respectively, and reached 56 and 211
ng/g for PFBA and PFPeA in tomato, respectively. BAFs for many PFAAs were well above
unity, with PFBA having the highest BAF in lettuce (56.8) and PFPeA the highest in tomato
(17.1)... The greatest accumulation was seen for PFBA and PFPeA in both field-grown
lettuce and tomato; BAFs for PFBA were highest in both crops.”157

Taken up in maize: “Perfluorobutanoic acid (PFBA) had the highest uptake rate within the
group of PFCAs with an average of 2.46 pg g(-1) root DWd(-1) and perfluorooctane
sulfonic acid (PFOS) had the highest uptake rate (3.63 pg g(-1) root DWd(-1)) within the
group of PFSAs. The shoot:root ratio for shorter-chain PFCAs (< C7) and PFBS (C4) was
>2.0, which indicates that shorter-chain PFASs are transferred predominantly and at
higher concentrations to the shoot.”158

Found in pine needles along ski tracks: “Pine trees (Pinus mugo in Slovakia and Pinus
sylvestris in Norway) were chosen for sampling in ski resorts. Relative distributions,
overall concentrations, trend estimates, elevation patterns, and distance from primary
sources were assessed. PFOA was the predominant PFAS constituent in pine needles from
Slovakia (8-93%). In Norway, the most-abundant PFAS was perfluorobutanoic acid (PFBA:
3-66%). A difference in product composition (particularly in ski waxes) and differences in

155 Gebbink WA, Berger U, Cousins IT (2015) Estimating human exposure to PFOS
isomers and PFCA homologues: the relative importance of direct and indirect (precursor)
exposure, Environ Int 74:160-169

156 Landsteiner A, Huset C, Johnson ], Williams A (2014) Biomonitoring for
perfluorochemicals in a Minnesota community with known drinking water contamination,
J Environ Health 77:14-19

157 Blaine AC, Rich CD, Hundal LS, Lau C, Mills MA, Harris KM, Higgins CP (2013)
Uptake of perfluoroalkyl acids into edible crops via land applied biosolids: field and
greenhouse studies, Environ Sci Technol 47:14062-14069

158 Krippner ], Brunn H, Falk S, Georgii S, Schubert S, Stahl T (2014) Effects of chain
length and pH on the uptake and distribution of perfluoroalkyl substances in maize (Zea
mays), Chemosphere 94:85-90
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Norwegian and Slovakian regulations are considered to be the primary reason for these
differences. Open application of PFOA in industry and products has been banned in
Norway since 2011. The replacement of PFOA with short-chain substitutes is thus
considered the reason for the observed pattern differences in the analyzed pine needles.
Regular monitoring and screening programs are recommended.”15?

Found in wastewater effluent in the US: “Effluent from six municipal treatment plants
contained similar amounts of total PFASs, with highest median concentrations of PFHxA
(24 ng/L), followed by PFOA (23 ng/L), PFBA (19 ng/L), and PFOS (15 ng/L). Compared to
SF Bay municipal wastewater samples collected in 2009, the short chain perfluorinated
carboxylates PFBA and PFHxA rose significantly in concentration.”160

Found in sewage treatment plant and nearby rivers in Spain: “All samples, except two
sludges from Guadalquivir River STPs, were contaminated with at least one PFAS.
Perfluorobutanoate (PFBA), perfluoropentanoate (PFPeA) and perfluorooctane sulfonate
(L-PFOS) were the most frequently detected. The highest concentration in water was
determined in 2010 in a Guadalquivir River STP (perfluorohexanoate, PFHxA: 5.60pgL(-1))
and, in 2011, in an Ebro River STP (perfluorobutane sulfonate, L-PFBS: 0.31ugL(-1)). In
sludge samples, the maximum concentration in 2010 was 1.79ugg(-1)dry weight (dw) (L-
PFOS, in a Llobregat River STP), and in 2011, 1.88pgg(-1)dw (PFBA, in one Guadalquivir
River STP).”161

Found in the Ebro and Guadalquivir river basins in Spain: “In water samples, of 21 analytes
screened, 11 were found in Ebro and 9 in Guadalquivir. In both basins, the most frequents
were PFBA, PFPeA and PFOA. Maximum concentration was detected for PFBA, up to 251.3
ng L(-1) in Ebro and 742.9 ng L(-1) in Guadalquivir. Regarding the sediments, 8 PFASs
were detected in the samples from Ebro and 9 in those from Guadalquivir. The PFASs most
frequently detected were PFBA, PFPeA, PFOA and PFOS. Maximum concentration in Ebro
samples was, in dry weight, for PFOA (32.3 ng g(-1)) and in Guadalquivir samples for PFBA
(63.8 ng g(-1)). For biota, 12 PFASs were detected in fish from the Ebro River and only one
(PFOS) in that from Guadalquivir. In the Ebro basin, the most frequents were PFBA, PFHxXA,
PFOA, PFBS, PFOS and PFOSA. Maximum concentration in Ebro samples was, in wet
weight, for PFHxA with 1280.2 ng g(-1), and in Guadalquivir samples for PFOS with 79.8 ng
g(-1). These compounds were detected in the whole course of the rivers including the
upper parts. In some points contamination was due to point sources mostly related to

s Chropenova M, Karaskova P, Kallenborn R, Greguskova EK, Cupr P (2016) Pine
Needles for the Screening of Perfluorinated Alkylated Substances (PFASs) along Ski Tracks,
Environ Sci Technol 50:9487-9496

160 Houtz EF, Sutton R, Park ]S, Sedlak M (2016) Poly- and perfluoroalkyl substances in
wastewater: Significance of unknown precursors, manufacturing shifts, and likely AFFF
impacts, Water Res 95:142-149

161 Campo |, Masia A, Pico Y, Farre M, Barcelo D (2014) Distribution and fate of
perfluoroalkyl substances in Mediterranean Spanish sewage treatment plants, Sci Total
Environ 472:912-922
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human activities (e.g. ski resorts, military camps, urban areas.). However, there are also
some areas clearly affected by diffuse sources as atmospheric deposition.”162

Found in the 5t largest freshwater lake in China: “PFOA was the predominant contaminant
(8.62 + 4.40 ng/L), followed by PFBA (2.04 + 1.16 ng/L) and PFHxA (1.23 £ 1.50 ng/L).163

Found in the deep sea: “The finding of perfluoroalkyl substances (PFASs) in particles
sinking to the deep northwestern Mediterranean Sea confirms the role of the latter as
ballast for the transfer of pollutants to the deep sea... The finding of quantifiable
concentrations of long-chain PFOA, PFOS and PFNA substances and significantly high
concentrations of the short-chain substances PFHxA and PFBA indicates that these
compounds, sorbed onto particulate matter, are quickly and directly transferred to the
ocean's interior, thus highlighting the role of DSWC in removing those pollutants from the
coastal ocean.”164

Found in consumer products: “On the other hand, high PFAS levels were identified in ski
waxes (up to about 2000 pg/kg PFOA), leather samples (up to about 200 pg/kg PFBA and
120 pg/kg PFBS), outdoor textiles (up to 19 pg/m(2) PFOA) and some other baking papers
(up to 15 pg/m(2) PFOA).”165

Found in outdoor consumer products such as jackets, trousers, boots, etc. PFBA was found
in Arc’teryx Alpha SL jacket (Sweden), Blackyak U-Jade jacket #1 (Republic of Korea),
Haglofs L..LM III jacket (Finland), Mammut Nordwand Pro HS Hooded jacket (Switzerland),
Norrona Lofoten Gore-tex pro jacket (Norway), Patagonia Men'’s Super Alpine jacket
(Taiwan), Salewa Ultar GTX ACT M jacket (Italy), Arc’teryx Beta AR Pant Men'’s trousers
(Taiwan), Jack Wolfskin Cloudburst Pants Women trousers (Russia), Mammut Nordwand
Pro Pants Man trousers (Slovenia), Patagonia M’s Torrentshell Pants trousers (Hong
Kong), Salewa Kali GTX M PNT trousers (Italy), Columbia Women’s Redmond Low
Waterproof shoes (Turkey), Haglofs Grym HI GT men shoes (Norway), Mammut Redburn
Mid GTX Men shoes (Slovakia), The North Face Men’s Hedghog Hik Mid GTX shoes (Hong
Kong), Patagonia Ascensionist pack 45L backpack (Republic of Korea), The North Face
Snow Leopard sleeping bag (Chile), Jack Wolfskin Gossamer Tent (Austria), and Mammut
9.8 Eternity Dry rope (Switzerland).166

162 Lorenzo M, Campo ], Farre M, Perez F, Pico Y, Barcelo D (2016) Perfluoroalkyl
substances in the Ebro and Guadalquivir river basins (Spain), Sci Total Environ 540:191-
199

163 Liu WX, He W, Qin N, Kong XZ, He Qs, Yang B, Yang C, Jorgensen SE, Xu FL (2015)
Temporal-spatial distributions and ecological risks of perfluoroalkyl acids (PFAAs) in the
surface water from the fifth-largest freshwater lake in China (Lake Chaohu), Environ Pollut
200:24-34

164 Sanchez-Vidal A, Llorca M, Farre M, Canals M, Barcelo D, Puig P, Calafat A (2015)
Delivery of unprecedented amounts of perfluoroalkyl substances towards the deep-sea, Sci
Total Environ 526:41-48

165 Kotthoff M, Muller ], Jurling H, Schlummer M, Fiedler D (2015) Perfluoroalkyl and
polyfluoroalkyl substances in consumer products, Environ Sci Pollut Res Int 22:14546-
14549

166 Santen M, Brigden K, Cobbing M (2016) Leaving Traces: The hidden hazardous
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4:2 fluorotelomer alcohol (4:2 FTOH) is associated with the following adverse
characteristics:

Source of PFCAs to Arctic regions via oxidation: “Gas-phase 3,3,3-trifluoropropanol, 4:2
FTOH, and 6:2 FTOH exhibited significant uptake to each of the surfaces under study. The
sand- and ash-catalyzed heterogeneous photooxidation of 6:2 FTOH resulted in the rapid
production and subsequent slow degradation of surface-sorbed perfluorinated carboxylic
acids (PFCAs)... These results provide the first evidence that the heterogeneous oxidation
of FTOHs at metal-rich atmospheric surfaces may provide a significant loss mechanism for
these chemicals and also act as a source of aerosol-phase PFCAs close to source regions.
Subsequent long-range transport of these aerosol-sorbed PFCAs has the potential to join
oceanic transport and local gas-phase FTOH oxidation as a source of PFCAs to Arctic
regions.”167

Can travel beyond national borders: “There is interest in the production, use, and
environmental occurrence of perfluorinated compounds (PFCs) across Asia and the Asian
contributions to the burden of these compounds reaching the Arctic and other remote
regions via long-range transport. A spatial survey of perfluorinated compounds was
therefore undertaken across China, India, and Japan in 2009 using passive air samplers... A
site in the west Pacific Ocean exhibited a Japanese profile in which 8:2 FTO and 8:2 FTOH
were predominant. In contrast, a southern Indian profile with high 4:2 FTOH
concentrations was observed at a background site in southern China.”168

Impairs population growth of Tetrahymena thermophila: “For 8:2 FTOH and 10:2 FTOH,
no growth inhibition was found in either of the systems. In contrast, 4:2 FTOH interfered
with population growth in the closed system (EC(50) = 276.1 mg/L), whereas, 6:2 FTOH
had an influence on population growth both in the closed system (EC(50) = 64.3 mg/L) and
in the open system. Macronucleus destruction was observed with 6:2 FTOH. No direct
membrane damage was detectable.. Some evidence, such as the absence of direct
membrane or macronucleus damage, indicate that certain FTOH could likely cause
apoptosis.”169

Toxic to rat hepatocytes in vitro: “The LC(50) depended on perfluorinated chain length,
with the shortest (4:2 FTOH; x=4) and longest (8:2 FTOH; x=8) FTOHs tested being more
toxic than the medium chain length FTOH (6:2 FTOH; x=6); a structure-toxicity
relationship that is consistent with that for 2-alkenals.”170

6:2 fluorotelomer alcohol (6:2 FTOH) is associated with the following adverse
characteristics:

167 Styler SA, Myers AL, Donaldson D] (2013) Heterogeneous photooxidation of fluorotelomer alcohols;
a new source of aerosol-phase perfluorinated carboxylic acids. Environ Sci Technol 47:6358-6367

168 Li], Del Vento S, Schuster ], Zhang G, Chakraborty P, Kobara Y, Jones KC (2011)
Environ Sci Technol 45:7241-7248

169 Wang Z, Ud-Daula A, Fiedler S, Schramm KW (2010) Impact of fluorotelomer
alcohols (FTOH) on the molecular and macroscopic phenotype of Tetrahymena
thermophile, Environ Sci Pollut Res Int 17:154-164

170 Martin JW, Chan K, Mabury SA, O’Brien PJ (2009) Bioactivation of fluorotelomer
alcohols in isolated rat hepatocytes, Chem Bio Interact 177:196-203
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Found in the Arctic: “Atmospheric concentrations of organochlorine pesticides (OCPs),
polybrominated diphenyl ethers (PBDEs) and neutral per- and polyfluoroalkyl substances
(PFAS) have been measured at Villum Research Station, Station Nord (North Greenland) in
the period 2008-2013...The average sum of the seven measured neutral PFAS (}.7PFAS)
ranged from 1.82 to 32.1 pg m(-3). The most abundant compound was 8:2 FTOH (44% of
Y.7PFAS), followed by 6:2 FTOH and 10:2 FTOH.”171

Found in the Arctic: “Twenty high-volume air samples were collected during a crossing of
the North Atlantic and Canadian Archipelago in July 2005 to investigate air concentrations
of fluorotelomer alcohols (FTOHs) and perfluoalkyl sulfonamido ethanols (PFASs). These
commercial chemicals are widely used as surface treatments and are believed to be
precursors for perfluorocarboxylic acids (PFCAs) and perfluorooctane sulfonate (PFOS)
that accumulate in humans and biota, including those from remote arctic regions. The
highest concentrations (sum of gas- and particle-phase) of FTOHs were for 8:2 FTOH
(perfluoroctyl ethanol) (5.8-26 pg/m(3)), followed by 10:2 FTOH (perfluorodecyl ethanol)
(1.9-17 pg/ m(3)) and 6:2 FTOH (perfluorohexyl ethanol) [BDL (below detection limit) to

6.0 pg/m(3)]."172

Source of PFCAs to Arctic regions via oxidation: “Gas-phase 3,3,3-trifluoropropanol, 4:2
FTOH, and 6:2 FTOH exhibited significant uptake to each of the surfaces under study. The
sand- and ash-catalyzed heterogeneous photooxidation of 6:2 FTOH resulted in the rapid
production and subsequent slow degradation of surface-sorbed perfluorinated carboxylic
acids (PFCAs)... These results provide the first evidence that the heterogeneous oxidation
of FTOHs at metal-rich atmospheric surfaces may provide a significant loss mechanism for
these chemicals and also act as a source of aerosol-phase PFCAs close to source regions.
Subsequent long-range transport of these aerosol-sorbed PFCAs has the potential to join
oceanic transport and local gas-phase FTOH oxidation as a source of PFCAs to Arctic
regions.”173

Found in the Antarctic Peninsula: “Higher ratios of 8:2 to 10:2 to 6:2 FTOH were observed
in the southern hemisphere, especially around the Antarctic Peninsula, suggesting that
PFASs in the region were mainly from the long-range atmospheric transport. No obvious
decrease of PFASs was observed in the background marine atmosphere after 2005.”174

Long-range transport over South China Sea: “FTOHs was the predominant PFAS group,
accounting for 95.2-99.3% of total PFASs (XPFASs), while the other PFASs accounted for a
small fraction of ZPFASs. The concentrations of XZPFASs ranged from 18.0 to 109.9 pg m(-3)
with an average of 54.5 pg m(-3)...Long-range transport is suggested to be a major

171 Bossi R, Vorkamp K, Skov H (2016) Concentrations of organochlorine pesticides,
polybrominated diphenyl ethers and perfluorinated compounds in the atmosphere of
North Greenland, Environ Pollut 217:4-10

172 Shoeib M, Harner T, Vlahos P (2006) Perfluorinated Chemicals in the Arctic Atmosphere Environ Sci Technol 40:7577-7583
173 Styler SA, Myers AL, Donaldson D] (2013) Perfluorinated chemicals in the arctic
atmosphere, Environ Sci Technol 47:6358-6367

174 Wang Z, Xie Z, Mi W, Moller A, Wolschke H, Ebinghaus R (2015) Neutral Poly/Per-
Fluoroalkyl Substances in Air from the Atlantic to the Southern Ocean and in Antarctic
Snow, Environ Sci Technol 49:7770-7775
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pathway for introducing gaseous PFASs into the atmosphere over the northern SCS. In
order to further understand the fate of gaseous PFASs during transport, the atmospheric
decay of neutral PFASs under the influence of reaction with OH radicals and atmospheric
physical processes were estimated. Concentrations of 8:2 FTOH, 6:2 FTOH and MeFBSE
from selected source region to the atmosphere over the SCS after long-range transport
were predicted and compared with the observed concentrations.”17>

Atmosphere and deposition over Tianjin, China: “Fluorotelomer alcohols (FTOHs) were the
dominant neutral PFASs in the atmosphere with total concentrations of 93.6-131 pg/m(3)
and 8:2 FTOH contributing the most, whereas perfluorooctane sulfonamide derivatives
(PFOSAs) were two magnitudes lower or undetected.”176

Impairs population growth of Tetrahymena thermophila: “For 8:2 FTOH and 10:2 FTOH,
no growth inhibition was found in either of the systems. In contrast, 4:2 FTOH interfered
with population growth in the closed system (EC(50) = 276.1 mg/L), whereas, 6:2 FTOH
had an influence on population growth both in the closed system (EC(50) = 64.3 mg/L) and
in the open system. Macronucleus destruction was observed with 6:2 FTOH. No direct
membrane damage was detectable.. Some evidence, such as the absence of direct
membrane or macronucleus damage, indicate that certain FTOH could likely cause
apoptosis.”177

Endocrine disruption in zebra fish: “In this study, 18-week-old zebrafish (Danio rerio)
were exposed to 0, 0.03, 0.3 and 3.0mg/1 1H,1H,2H,2H-perfluorooctan-1-ol (6:2 FTOH) for
7 days, and the effects on plasma sex hormone levels were measured followed by use of
real-time PCR to examine selected gene expression in hypothalamic-pituitary-gonadal
(HPG) axis and liver. Exposure to 6:2 FTOH significantly increased plasma estradiol (E2)
and testosterone (T) levels in both males and females. Furthermore, the ratio of T/E2 was
reduced in females while increased in males. In females, the increase of E2 was
accompanied by up-regulated hepatic estrogenic receptor alpha (ERalpha) and
vitellogenin (VTG1 and VTG3) expression. In males, the elevation of the T level is
consistent with the up-regulation of cytochrome P450 c17alpha-hydroxylase, 17, 20-lase
(CYP17) and the down-regulation of cytochrome P450 aromatase A (CYP19A). The present
study demonstrated that waterborne exposure to 6:2 FTOH alter plasma sex hormone
levels and the ratio of T/E2, as well as the transcriptional profiles of some genes in the HPG
axis and liver. The results suggested that FTOHs may disturb fish reproduction through
endocrine disrupted activity.”178

175 Lai S, Song ], Song T, Huang Z, Zhang Y, Zhao Y, Liu G, Zheng J, Mi W, Tang ], Zou S,
Ebinghaus R, Xie Z (2016) Neutral polyfluoroalkyl substances in the atmosphere over the
northern South China Sea, Environ Pollut 214:449-455

176 Yao Y, Chang S, Sun H, Gan Z, Hu H, Zhao Y, Zhang Y (2016) Neutral and ionic per-
and polyfluoroalkyl substances (PFASs) in atmospheric and dry deposition samples over a
source region (Tianjin, China), Environ Pollut 212:449-456

177 Wang Z, Ud-Daula A, Fiedler S, Schramm KW (2010) Impact of fluorotelomer
alcohols (FTOH) on the molecular and macroscopic phenotype of Tetrahymena
thermophile, Environ Sci Pollut Res Int 17:154-164

178 Liu C, Yu L, Deng ], Lam PK, Wu RS, Zhou B (2009) Waterborne exposure to
fluorotelomer alcohol 6:2 FTOH alters plasma sex hormone and gene transcription in the
hypothalamic-pituitary-gonadal (HPG) axis of zebrafish, Aquat Toxicol 93:131-137
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Effects on estrogen receptor in male medaka (Oryzias latipes): “An in vitro yeast two-
hybrid assay indicated a significant, dose-dependent interaction between medaka estrogen
receptor alpha (ERalpha) and coactivator TIF2 upon treatment with 6:2 FTOH, 8:2 FTOH
or 2,2,3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10-nonadecafluoro-1-decanol (NFDH). The relative
ranks of tested chemicals on the estrogenic effects for medaka ERalpha descended in the
order of estradiol-17beta (100)>>6:2 FTOH (0.16)>NFDH (0.016)>8:2 FTOH (0.0044)...
Expression analysis of hepatic vitellogenin (VTG) protein showed estrogenic potentials
with, 6:2 FTOH and 8:2 FTOH, indicative of the induction of VTG synthesis in the livers of
male medaka. We also investigated mRNA expression levels of two ER subtypes (ERalpha
and beta) and two VTGs (VTG I and VTG II) in the livers of male medaka following
exposure to FTOHs. Quantitative real-time polymerase chain reaction analyses revealed
that hepatic ERalpha, VTG I, and VTG Il mRNA responded rapidly to FTOHs such as 6:2
FTOH and 8:2 FTOH after 8-h exposure, whereas no effects of these compounds on ERbeta
mRNA transcription were observed. These results from both in vitro and in vivo assays
strongly suggest that certain FTOHs, such as 6:2 FTOH and 8:2 FTOH, induce hepatic VTG
through activation of ERalpha in male medaka.”17?

Estrogenic activity in cultured tilapia hepatocytes: “A dose-dependent induction of VTG
was observed in E2-, 4-NP-, PFOS-, PFOA- and 6:2 FTOH-treated cells, whereas VTG levels
remained unchanged in the 4:2 FTOH and 8:2 FTOH exposure groups at the concentrations
tested... The overall results demonstrated that PFOS, PFOA and FTOHs have estrogenic
activities and that exposure to a combination of E2 and PFCs produced anti-estrogenic
effects. The results of the estrogen receptor inhibition assay further suggested that the
estrogenic effect of PFCs may be mediated by the estrogen receptor pathway in primary
cultured tilapia hepatocytes.”180

Estrogenic effects on human estrogen receptor: “The present study demonstrates the
estrogenic effects of fluorotelomer alcohols (FTOHs). In a yeast two-hybrid assay,
treatment with 1H,1H,2H,2H-perfluorooctan-1-ol (6:2 FTOH), 1H,1H,2H,2H-perfluoro-
decan-1-ol (8:2 FTOH) and 2,2,3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10-nonadecafluoro-1-
decanol (NFDH) showed a dose-dependent interaction between the human estrogen
receptor (hER) isoforms hERalpha or hERbeta ligand-binding domain and coactivator
TIF2, whereas there were no estrogenic effects of perfluorooctane sulfonate (PFOS) and
perfluorooctanoic acid (PFOA) for these hERs... These results suggest that certain FTOHs
including 6:2 FTOH, 8:2 FTOH and NFDH interact with hER isoforms alpha and beta in
vitro.”181

179 Ishibashi H, Yamauchi R, Matsuoka M, Kim JW, Hirano M, Yamaguchi A, Tominaga
N, Arizono K (2008) Fluorotelomer alcohols induce hepatic vitellogenin through activation
of the estrogen receptor in male medaka (Oryzias latipes), Chemosphere 71:1853-1859

180 Liu C, DuY, Zhou B (2007) Evaluation of estrogenic activities and mechanism of
action of perfluorinated chemicals determined by vitellogenin induction in primary
cultured tilapia hepatocytes, Aquat Toxicol 85:267-277

181 Ishibashi H, Ishida H, Matsuoka M, Tominaga N Arizono K (2007) Estrogenic effects
of fluorotelomer alcohols for human estrogen receptor isoforms alpha and beta in vitro,
Bio Pharm Bull 30:1358-1359
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Estrogen activity revealed in mcf-y breast cancer cell proliferation: “By means of an E-
screen assay, we detected the proliferation-promoting capacity of the fluorotelomer
alcohols 1H,1H,2H,2H-perfluorooctan-1-ol (6:2 FTOH) and 1H,1H,2H,2H-perfluoro-decan-
1-0l (8:2 FTOH)... We observed small but relevant up-regulation of the estrogen receptor
as a consequence of exposures to 6:2 FTOH or 8:2 FTOH. The latter finding suggests an
alternative mode of action of the fluorotelomer alcohols compared with that of E2.”182

Significant data gaps remain in the toxicological profile of C6-FTOH: “The pharmacological
profile of this compound in humans and rodents in vivo is not well characterised, and data
from biomonitoring studies determining levels of this compound or its metabolites in
human biological fluids are lacking. Data on the chronic, reproductive, and developmental
toxicity of this compound are also scanty, as there are no available studies examining the
toxicological profile of the C6-FTOH in mice, which have been shown to be more sensitive
to the toxicological effects of PFCs than rats. Given the fact that toxicity data for the FTOHs
are highly pertinent to the safety evaluation of dietary exposure to perfluorinated PFCs,
confirmation that the C6-PFC compounds are a safer alternative to the long-chain PFCs
awaits data from appropriately designed studies conducted with the C6-FTOH that address
these data gaps.” 183

Biotransformation to other perfluorinated substances in the environment: “6:2 FTI
[F(CF2)6CH2CHZ2I] is a principal industrial raw material used to manufacture 6:2 FTOH
[F(CF2)6CH2CH20H] and 6:2 FTOH-based products and could enter aerobic environments
from possible industrial emissions where it is manufactured. This is the first study to
assess 6:2 FTI aerobic soil biotransformation, quantify transformation products, and
elucidate its biotransformation pathways. 6:2 FTI biotransformation led to 6:2 FTOH as a
key intermediate, which was subsequently biotransformed to other significant
transformation products, including PFPeA [F(CF2)4COOH, 20 mol % at day 91], 5:3 acid
[F(CF2)5CH2CH2COOH, 16 mol %], PFHxA [F(CF2)5CO0H, 3.8 mol %], and 4:3 acid
[F(CF2)4CH2CH2COOH, 3.0 mol %]. 6:2 FTI biotransformation also led to a significant level
of PFHpA [F(CF2)6COO0OH, 16 mol % at day 91]...”184

Released from textiles and found in indoor air: “Concentrations of FTOHs measured in air
ranged from 0.15 to 46.8, 0.25 to 286, and 0.11 to 57.5ng/m(3) for 6:2, 8:2 and 10:2
FTOHs, respectively. The highest concentrations in air were identified in shops selling
outdoor clothing, indicating outdoor textiles to be a relevant source of FTOH in indoor
workplace environments. Total amounts of FTOH in materials of outdoor textiles
accounted for <0.8-7.6, 12.1-180.9 and 4.65-105.7pg/dm(2) for 6:2, 8:2 and 10:2 FTOHs,
respectively. Emission from selected textiles revealed emission rates of up to 494ng/h. The
measured data show that a) FTOHs are present in indoor textiles (e.g. carpets), b) they are

182 Maras M, Vanparys C, Muylle F, Robbens ], Berger U, Barber ]JL, Blust R, De Coen W
(2006) Estrogen-like properties of fluorotelomer alcohols as revealed by mcf-7 breast
cancer cell proliferation, Enviro Health Perspect 114:100-105

183 Penelope A. Rice, C6-Perfluorinated Compounds: The New Greaseproofing Agents
in Food Packaging, Curr Envir Health Rpt (2015) 2:33-40

184 Ruan T, Szostek B, Folsom PW, Wolstenholme BW, Liu R, Liu ], Jiang G, Wang N,
Buck RC (2013) Aerobic soil biotransformation of 6:2 fluorotelomer iodide, Environ Sci
Technol
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released at ambient temperatures and c) indoor air of shops selling outdoor textiles
contains the highest levels of FTOH.”185

Found indoor air in office environments: “In air, FTOHs were present in the highest
concentrations, particularly 8:2-FTOH (GM = 9920 pg/m(3)). FTOHs varied significantly by
building with the highest levels observed in a newly constructed building. PFOA in serum
was significantly correlated with air levels of 6:2-FTOH (r = 0.43), 8:2-FTOH (r = 0.60), and
10:2-FTOH (r = 0.62). Collectively, FTOHs in air significantly predicted PFOA in serum (p <
0.001) and explained approximately 36% of the variation in serum PFOA concentrations...
In conclusion, FTOH concentrations in office air significantly predict serum PFOA
concentrations in office workers. Variation in PFC air concentrations by building is likely
due to differences in the number, type, and age of potential sources such as carpeting,
furniture, and/or paint.”186

Found in factory air manufacturing fabric in China: “The PUF disks were dominated by 8:2
FTOH and 10:2 FTOH which accounted for 55 + 7% and 32 * 10% of total neutral PFASs,
respectively. In general 6:2 FTOH had a smaller contribution with 12 + 10%, but had a
higher contribution at the drying process in workshop 1 with a concentration of 898
ng/(sample-d).”187

Found in food contact materials and their migration: “The occurrence of fluorotelomer
alcohols (FTOHs) was investigated in 94 food-contact materials (FCMs). We detected 6:2
FTOH (<0.60-1110 ng/g), 8:2 FTOH (<0.40-8490 ng/g), and 10:2 FTOH (<0.02-9350 ng/g)
in most FCM samples, and four longer-chain C14-20 FTOHs were, for the first time,
identified in FCMs with relatively high concentrations (<0.02-8450 ng/g for 12:2 FTOH,
<0.02-1640 ng/g for 14:2 FTOH, <0.02-372 ng/g for 16:2 FTOH, and <0.02-130 ng/g for
18:2 FTOH)...All nine detectable FCMs produced in the United States were dominated by
6:2 FTOH, which was significantly different from those produced in China. The median
concentration of total FTOHs in eco-friendly paper tableware was 2990 ng/g, which was
lower than in popcorn bags (18 200 ng/g) but much higher than other FCMs (<0.55-38.7
ng/g). FTOHs could migrate from paper bowls, with migration efficiencies of 0.004-0.24%
into water, 0.004-0.24% into 10% ethanol, 0.009-2.79% into 30% ethanol, 0.06-13.0% into
50% ethanol (v/v) simulants, and 0.04-2.28% into oil. Migration efficiencies decreased
with increasing carbon chain lengths of FTOHs.”188

185 SChlummer M, Gruber L, Fiedler D, Kizlauskas M, Muller ] (2013) Detection of
fluorotelomer alcohols in indoor environments and their relevance for human exposure,
Environ Int 57-58:42-49

186 Fraser AJ, Webster TF, Watkins DJ, Nelson JW, Stapleton HM, Calafat AM, Kato K,
Shoeib M, Vieira VM, McClean MD (2012) Polyfluorinated compounds in serum linked to
indoor air in office environments, Environ Sci Technol 46:1209-1215

187 Heydebreck F, Tang ], Xie Z, Ebinghaus R (2016) Emissions of Per- and
Polyfluoroalkyl Substances in a Textile Manufacturing Plant in China and Their Relevance
for Workers' Exposure, Environ Sci Technol 50:10386-10396

188 Yuan G, Peng H, Huang C, Hu ] (2016) Ubiquitous Occurrence of Fluorotelomer
Alcohols in Eco-Friendly Paper-Made Food-Contact Materials and Their Implication for
Human Exposure, Environ Sci Technol 50:942-950
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Found consumer products: “Concentrations of FTOHs were approximately 2-3 orders of
magnitude higher than those of perfluoroalkyl carboxylic acids (PFCAs).... Population
normalized emission rates of perfluorooctanoic acid, 6:2 FTOH and 8:2 FTOH from
imported consumer products were estimated to be 6.6, 2130 and 197 pg year(-1) capita(-
1) respectively for the "intermediate" emission scenario.”189

Found in consumer products in the US: “The content of 6:2 FTOH ranged from non-
delectable to 331pgg(-1), 8:2 FTOH from non-delectable to 92pgg(-1), and 10:2 FTOH from
non-detectable to 24pgg(-1). In addition, two consumer products from the home textile
category were tested in the washing-drying process. One product from the treated apparel
category and one from the home textile category were tested in the micro-scale chamber
under elevated temperatures. The experimental data show that the washing-drying
process with one cycle did not significantly reduce the FTOH concentrations in the tested
consumer products. FTOH off-gassing was observed under accelerated aging
conditions.”190

Found in consumer products in Germany: The most abundantly detected FTOH was FTOH
4:2, with maxima of 547.1 ug/kg in cleaners and highest FTOH levels were found in
impregnating sprays (up to 719,000 pg/kg 8:2 FTOH. In outdoor textiles, FTOH 8:2 reach
maximum levels of 379.9 ug/m2. “Notably, none of the textile samples was free of FTOH
6:2,8:2 or 10:2, and only one and two carpet and paper-based FCM samples each were
below LOQ of FTOH 8:2 and 10:2, respectively... Their presence and comparable ratios of
10:2 and 6:2 FTOH, however, indicate that FTOH moieties in PAPS or polymeric surfactants
may be the initial source of PFHxA, PFDA and probably PFOA.”191

Found in indoor air in Japanese homes: “The indoor air sampling was conducted in 49
households of the Keihan area, during winter and summer 2008. Most samples contained
6:2 FTOH, 8:2 FTOH, 10:2 FTOH and 8:2 FTOAc. The median concentration of 8:2 FTOH
(5.84 ng m(-3)) was highest among fluorotelomers, followed by those of 10:2 FTOH (1.12
ng m(-3)), 6:2 FTOH (0.29 ng m(-3)), and others.”192

Found in residential and non-residential house dust in South Korea: 6:2 FTOH was found
ranging from <LOD - 12.7 ng/g in house dust and 65.5 ng/g in a library.193

189 Vestergren R, Herzke D, Wang T, Cousins IT (2015) Are imported consumer
products an important diffuse source of PFASs to the Norwegian environment? Environ
Pollut 198:223-230

190 Liu X, Guo Z, Folk EE 4th, Roache NF (2015) Determination of fluorotelomer
alcohols in selected consumer products and preliminary investigation of their fate in the
indoor environment, Chemosphere 120:81-86

191 Kotthoff M, Muller ], Jurling H, Schlummer M, Fiedler D (2015) Perfluoroalkyl and
polyfluoroalkyl substances in consumer products, Environ Sci Pollut Res Int 22:14546-
14559

192 Liu W, Takahashi S, Sakuramachi Y, Harada KH, Koizumi A (2013) Polyfluorinated
telomers in indoor air of Japanese houses, Chemosphere 90:1672-1677

193 Tian Z, Kim SK, Shoeib M, Oh JE, Park JE (2016) Human exposure to per- and
polyfluoroalkyl substances (PFASs) via house dust in Korea: Implication to exposure
pathway, Sci Total Environ 553:266-275
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Found in indoor dust and packaging materials in Egypt: “The concentrations of PFASs
precursors obtained in dust samples from 17 homes, 5 workplaces and 9 cars are
presented in Fig. 1and Table S6 in the supporting information. In homes, total neutral
PFASs concentrations ranged from 1.09 to 55.2 ng g-1, and followed the order FTOHs >
FOSEs > FOSAs > FTAs. Among FTOHs, the 8:2 FTOH was the dominant compound
followed by 6:2 and 10:2 FTOHs with concentrations ranging from 0.71 to 10.1 ng g-1. The
detection frequency ranged from 78% for 6:2 FTOH to 100% for 8:2 and 10:2 FTOHs... A
significant positive correlation exists for 6:2 FTOH, 8:2 FTOH, and 10:2 FTOH dust
concentrations (r2 = 0.64, p < 0.001, n = 17) in homes suggesting a common source for
these compounds. This correlation holds for car samples (r2 = 0.60, p < 0.01, n = 9) but not
for workplace samples (r2 = 0.04, p > 0.05, n = 5) perhaps due to the small number of
samples analyzed.”194

Can be converted to PFHxA in sewage sludge: “After the end of use, 6:2 FTOH-based
products may be released to domestic wastewater treatment plants (WWTPs) as a first
major environmental entry point. Activated sludge collected from two WWTPs was dosed
with 6:2 FTOH to investigate its biotransformation rate and to identify major
transformation products. The volatile 5:2 sFTOH [F(CF2)5CH(OH)CH3] is the most
abundant transformation product and accounted for an average of 40mol% of initially
dosed 6:2 FTOH after two months of incubation with activated sludge, with 30mol%
detected in the headspace. PFPeA [F(CF2)4COOH] averaged 4.4mol% after two months,
2.4-7 times lower than that in sediment and soils. The much lower level of PFPeA formed
in activated sludge compared with soil indicates that microbial populations in activated
sludge may lack enzymes or suitable environment conditions to promote rapid 5:2 sFTOH
decarboxylation to form PFPeA, resulting in more 5:2 sFTOH partitioned to the headspace.
PFHxA [F(CF2)5CO0H] and 5:3 [F(CF2)5CH2CH2COOH] acid are major non-volatile
transformation products in activated sludge. For example, PFHxA averaged 11mol% after
two months, which is about 30% higher compared with sediment and soils, suggesting that
microbes in WWTPs may utilize similar pathways as that in sediment and soils to convert
5:2 sFTOH to PFHxA.”195

Found in outdoor consumer products such as jackets, trousers, boots, etc. 6:2 FTOH was
found in Arc’teryx Alpha SL jacket (Sweden), Columbia Alpine Action jacket (Chile), Haglofs
L.ILM III jacket (Finland), Mammut Nordwand Pro HS Hooded jacket (Switzerland),
Norrona Lofoten Gore-tex pro jacket (Norway), Patagonia Men'’s Super Alpine jacket
(Taiwan), The North Face Women Stratos jacket (Sweden), Arc’teryx Beta AR Pant Men’s
trousers (Taiwan), Columbia Jump Off Cargo Pants Men (Russia), Haglofs Rugged II
Mountain Pant trousers (Denmark), Jack Wolfskin Cloudburst Pants Women trousers
(Russia), Mammut Nordwand Pro Pants Man trousers (Slovenia), Salewa Kali GTX M PNT
trousers (Italy), The North Face Ravina Pants trousers (UK), Columbia Women’s Redmond
Low Waterproof shoes (Turkey), Jack Wolfskin LL All Terrain Texapore Men shoes
(Turkey), Mammut Redburn Mid GTX Men shoes (Slovakia), Salewa Condor Evo GTX shoes

194 Shoeib T, Hassan Y, Rauert C, Harner T (2016) Poly- and perfluoroalkyl substances
(PFASs) in indoor dust and food packaging materials in Egypt: Trends in developed and
developing countries, Chemosphere 144:1573-1581

195 Zhao L, McCausland PK< Folsom PW, Wolstenholme BW, Sun H, Wang N, Buck RC
(2013) 6:2 Fluorotelomer alcohol aerobic biotransformation in activated sludge from two
domestic wastewater treatment plants, Chemosphere 92:464-470
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(Slovenia), Mammut Alpine UL Winter sleeping bag (Germany), Mammut 9.8 Eternity Dry
rope (Switzerland).1%¢

6:2 fluorotelomer acid (6:2 FTA) is associated with the following adverse
characteristics:

Found in residential indoor air: “Individual PFC concentrations were between 42 pg m(-3)
(6:2 FTA) and 209 ng m(-3) (8:2 FTOH). Concentrations of total FTOHs, FTAs, and FASAs +
FASEs ranged from 0.2 to 152 ng m(-3) (FTAs), from 3.3 to 307 ng m(-3) (FTOHs), and
from 4.4 to 148 ng m(-3) (FASAs + FASEs). Most elevated individual, group, and total PFC
concentrations were detected in two stores selling outdoor equipment, one furniture shop,
and one carpet shop. Indoor air concentrations were several orders of magnitude higher
than published outdoor air concentrations indicating indoor air environments as sources
for PFCs to the atmosphere.”197

Found in outdoor consumer products. 6:2 FTA was found in Haglofs Grym HI GT men
shoes (Norway).198

6:2 fluorotelomer sulfonate (6:2 FTS) is associated with the following adverse
characteristics:

Persistent: “The 6:2 FTS biotransformation was relatively slow, with 63.7% remaining at
day 90 and all observed transformation products together accounting for 6.3% of the
initial 6:2 FTS applied...The relatively slow 6:2 FTS degradation in activated sludge may be
due to microbial aerobic de-sulfonation of 6:2 FTS, required for 6:2 FTS further
biotransformation, being a rate-limiting step in microorganisms of activated sludge in
WWTPs.”199

Found in maternal and cord serum: “In this study, 50 paired maternal and cord serum
samples collected in Jiangsu province of China were analyzed for fifteen PFAA precursors.
Among the detected PFAAs, 6:2 fluorotelomer sulfonate (6:2 FTS), N-methyl- and N-ethyl-
perfluorooctanesulfonamidoacetates had comparable detection rate in both maternal and
cord sera, while the mean concentrations and detection rates of 8:2 FTS and
perfluorooctane sulfonamide (PFOSA) were higher in maternal sera compared to cord sera
(Mann-Whitney U test, P < 0.05). Analysis of variance and least significant difference tests

s Santen M, Brigden K, Cobbing M (2016) Leaving Traces: The hidden hazardous
chemicals in outdoor gear, Greenpeace

197 Langer V, Dreyer A, Ebinghaus R (2010) Polyfluorinated compounds in residential
and nonresidential indoor air, Enivron Sci Technol 44:8075-8081

198 Santen M, Brigden K, Cobbing M (2016) Leaving Traces: The hidden hazardous
chemicals in outdoor gear, Greenpeace

199 Wang N, Liu ], Buck RC, Korzeniowski SH, Wolstenholm BW, Folsom PW, Sulecki LM
(2011) 6:2 fluorotelomer sulfonate aerobic biotransformation in activated sludge of waste
water treatment plants, Chemosphere 82:853-858
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showed that the youngest maternal age group (21-24 years old) had the highest
concentration of 6:2 FTS in cord sera.”200

Found in the effluent from an airport industrial treatment plant: “Effluent samples from
two treatment plants contained much higher levels of PFASs: over two samplings,
wastewater from one municipal plant contained an average of 420 ng/L PFOS and
wastewater from an airport industrial treatment plant contained 560 ng/L PFOS, 390 ng/L
6:2 FtS, 570 ng/L PFPeA, and 500 ng/L PFHxA. The elevated levels observed in effluent
samples from these two plants are likely related to aqueous film forming foam (AFFF)
sources impacting their influent; PFASs attributable to both current use and discontinued
AFFF formulations were observed.”201

Found in outdoor consumer products. 6:2 FTS was found in Haglofs LIM III jacket
(Finland), Salewa Ultar GTX ACT M jacket (Italy), and The North Face Men’s Hedghog Hike
Mid GTX shoes (Hong Kong).202

200 Yang L, Wang Z, ShiY, Li], Wang Y, Zhao Y, Wu Y, Cai Z (2016) Human placental
transfer of perfluoroalkyl acid precursors: Levels and profiles in paired maternal and cord
serum, Chemosphere 144:1631-1638

201 Houtz EF, Sutton R, Park ]S, Sedlak M (2016) Poly- and perfluoroalkyl substances in
wastewater: Significance of unknown precursors, manufacturing shifts, and likely AFFF
impacts, Water Res 95:142-149

202 Santen M, Brigden K, Cobbing M (2016) Leaving Traces: The hidden hazardous
chemicals in outdoor gear, Greenpeace
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LIFE ENHANCED

Archroma’s comments on the C9-C14 Restriction proposal

Archroma appreciates the opportunity to provide its comments on the C9-Cl14
Restriction proposal, which should be read in complement to those submitted by the
FluoroCouncil.

Archoma would like to reiterate the importance of ensuring that the proposed
restriction for C9-C14 substances does not put at risk the production of C6
fluorotelomers, which constitute for most applications the main alternatives known to
date to the C8 fluorotelomers.

As the only company conducting the entire production of C6 fluorotelomers in the EU,
Archroma welcomes the proposed derogation in paragraph 3 a), with the exception
that it currently refers to the production of C8 fluorotelomers instead of C6
fluorotelomers. In line with the wording adopted under the Restriction for PFOA and
PFOA-related substances, the wording needs to be amended as follows:

a) the manufacture of a substance where this occurs as an unintended by-
product of the manufacture of fluorochemicals with a carbon chain equal to or
shorter than 6 atoms;

The need for a derogation is due to the fact that the first step of the production of C6
fluorotelomer alternatives, the so-called “telomerisation process”, leads to the
production of an unavoidable fraction of C8 and longer chain substances belonging to
the C9-C14 substances to be restricted. Importantly, C9-C14 substances are not
“‘used” in the manufacturing of C6 substances. This long-chain fraction is an
unintentional byproduct occurring during production. It is an isolated intermediate, it is
not a commercial product. The amount of this residual fraction has been reduced in
the course of past years and further steps are being taken to reduce it even further by
2020. This fraction is reprocessed under strictly controlled conditions.

Further, the proposed derogation for transported intermediates under strictly
controlled conditions in paragraph 3b) is necessary given the fact that impurity levels
in intermediates exceed those in finished C6 polymers and the thresholds set forth in
the Restriction proposal. A certain volume of intermediates, which may be either
manufactured at our European site or imported to the EU by other manufacturers,
are sold to EU downstream users from the chemical sector which produce their own
polymers.

The obligation to meet strictly controlled conditions as defined in REACH ensures
effective emissions prevention. This derogation is also in line with the provisions of
the Restriction on PFOA and PFOA-related substances.






image5.png
CECHA

EFUROPEAN CHEMICALS AGENCY




