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	(a) Sources, including as appropriate (provide summary information and relevant references)

	(i) Production data:
	3M Company was the major manufacture of PFOS and Its Salts and the PFOS-related substances. On May 16, 2000, 3M announced a voluntary global production phase-out of these substances. 3M submitted a Phase-out plan to the US EPA in 2000, indicating that the discontinuance of production would take place over a three-year period from 2000 through 2002. Approximately 90 percent of the production ceased by the end of 2000 with the remaining production ending at the end of 2002. The substances produced during 2001 through 2002 satisfied one or more of three criteria:  

(i) the end-use product provides substantial health, safety or environmental benefits to which the fluorochemical makes a substantial contribution; 

(ii) the end-use product performs a unique or important function due to the fluorochemical and there is either no technical available substitute or additional time is necessary to qualify a substitute; and 

(iii) a federal or state agency specifies use of the product and governmental activities would be affected if the product were no longer available.  

A written summary of the Phase-out plan and a chart depicting the production history from 1985 through 2004 are attached as pdf files. The production history shows the production levels of the primary intermediate substance, perfluorooctane sulfonyl fluoride (POSF), from which all PFOS and PFOS-related compounds were synthesized. 3M production of POSF, PFOS and PFOS-related products occurred primarily at our facilities in Decatur, Alabama and Antwerp, Belgium, and to a more limited extent at our Cottage Grove, Minnesota facility. Please note that the Phase-out plan quantities are in the units of the PFOS or PFOS-substance. 

	
Quantity
	2 Attachments: Chart of POSF Production; Text of the Non-CBI version of the Phase-out Plan Submission
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	             Other
	

	(ii) Uses
	The main uses for PFOS and PFOS-related substances were described in the Swedish Dossier. However, while 3M has discontinued production, as noted above, uses of these substances are continuing in certain critical applications, and manufacture of PFOS and PFOS-related substances – not by 3M but by other companies – is still occurring to support these uses.  The supply of the products used in these critical applications could be from a number of sources: continuing manufacturing in Europe and Asia, inventory held by distributors or inventory held by OEM businesses and former customers of these substances.  

As to these critical applications, the U.S. EPA promulgated a Significant New Use Rule (SNUR) under Section 5 of the Toxic Substances Control Act (TSCA) following 3M’s voluntary production phase out.  See 40 C.F.R. Part 721.  The SNUR allows continued manufacture and import of PFOS and PFOS-related substances for use in the following critical applications:    (i) "use as an anti-erosion additive" in aviation brake fluids; (ii) "use as a component of a photoresist substance"; (iii) "use in coatings for surface tension" to produce digital images; and (iv) "use as an intermediate only to produce other chemicals substances to be used solely for [these exempt] . . . uses . . . ."

Due to the TSCA legal structure, the SNUR restricted forward-looking manufacture of PFOS and PFOS-related substances for use in production of new products following the 3M production phase-out.  Hence, the SNUR did not address critical applications involving products no longer being produced by 3M, but that remain in inventory and available for use.  One such critical application is fire-fighting foam.   

Relative to fire-fighting foam, 3M was a manufacturer of a product that contained PFOS as an ingredient. The substance functioned as a film-forming agent that permits the foam to spread quickly over the surface of a fire and thus allowing for the rapid extinguishing of the fire. There is an inventory of this product in a number of locations globally. As the review of PFOS proceeds to the Annex F process, it is important to note that at present fire-fighting foams containing PFOS or other perfluorinated compounds do perform very effectively in critical use scenarios. Use of the foams would likely be under extraordinary or emergency situations where life and property are at risk and would not be used in a routine, day-by-day manner. 

The recent draft EU Marketing Use Restriction now being considered in the Parliament r would permit the continued use of PFOS-based foams with derogation.  This directive also would recognize -- in addition to the critical applications in the U.S. EPA SNUR -- mist suppressants for chromium plating and semiconductor anti-reflective coatings as critical applications for PFOS and PFOS-related substances.  This proposed Directive is attached.
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	(iii) Releases:
	Again, 3M has ceased production of PFOS and PFOS-related substances.  Discharges, if any, from our manufacturing facilities would not be associated with ongoing production.

	
Discharges
	

	
Losses
	

	
Emissions
	

	             Other
	


	(b) Hazard assessment for endpoints of concern, including consideration of toxicological interactions involving multiple chemicals (provide summary information and relevant references)

	Over the past years, 3M Company has carried out numerous human toxicological and ecotoxicological studies on PFOS and its salts and a few of the PFOS precursors. All of these studies are in the public record and available electronically in an EPA Docket AR 226. The information has also been converted to 7 CDs, which have been provided to a number of OECD country regulatory agencies. Many of these studies have been used to develop the OECD Hazard Assessment, the dossier prepared by Sweden and other assessments performed by OECD countries. In addition to the submissions to regulatory agencies, 3M and other others have published the results of these studies in peer-reviewed scientific journals. This bibliography is available if needed.




	(c) Environmental fate (provide summary information and relevant references)

	Chemical/physical properties
	 A summary of the physical chemical properties of PFOS has been provided in the Swedish Dossier. However, the properties of the other 96 substances have not generally been developed. Many of the 96 substances are longer chain polymeric structures that have very different environmental characteristics such as solubility, stability, ability to be absorbed or metabolized, etc. as compared to PFOS. Current information is not available to assess each of these substances under the Annex D criteria.

	Persistence
	The information provided for PFOS in the Swedish Dossier is accurate. However, there is inadequate data available on the persistence of the 96 substances.

	How are chemical/physical properties and persistence linked to environmental transport, transfer within and between environmental compartments, degradation and transformation to other chemicals?
	Monitoring data indicates that PFOS is found widespread in the environment. Since PFOS and its salts have a very low vapour pressure, it is unlikely that PFOS itself volatilized and was transported atmospherically. On a qualitative basis, it can be assumed that one or more volatile precursors were transported atmospherically followed by deposition, uptake and either degradation or metabolism by living organisms. However, since very little information is available on the physical chemical properties of the precursors, there is insufficient information to develop scientifically robust conclusions on these transport mechanisms. In addition, because of the physical chemical properties of PFOS and its unique behaviour in the environment and in biota, careful consideration should be given in the use of any classical modeling approach, which may produce overly conservative or inaccurate results.   

	Bio-concentration or bio-accumulation factor, based on measured values (unless monitoring data are judged to meet this need)
	The information provided for PFOS in the Swedish Dossier and other data presented as part of the Annex D assessment at the POPRC meeting suggests that the BCF for PFOS is below 5000. As stated in the POPRC, other criteria within the bioaccumulation subsection of Annex D indicated that PFOS qualifies as sufficiently bioaccumulative. Current is not available on the bioconcentration or bioaccumulation characteristics of all the 96 substances.


	(d) Monitoring data (provide summary information and relevant references)

	The information provided to the public docket by 3M includes monitoring data, both of biota and aquatic samples of PFOS. Since this data is readily available and to a large degree used in the Annex D review, the data will not be provided here. However, additional monitoring data can be found in a number of posters presented at the Fluoros Conference held in Toronto, Canada in August 2005. We have provided a link to that website. Trend data are available in a SETAC Europe Abstract (attached) indicating that PFOS levels have decreased significantly in ringed seal livers collected from two locations in the Canadian Arctic. 

There are a number of researchers presently engaged in studying the temporal changes in the environmental concentrations of PFOS. Some of this research will be published this year, and thus it is recommended that the Review Committee assess this information as it becomes available.

2 Attachments: Link to Fluoros Conference website; Abstract of a SETAC Europe Paper

http://www.chem.utoronto.ca/symposium/fluoros/contact.htm
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	(e) Exposure in local areas (provide summary information and relevant references)

	- general
	As noted in the previous sections, monitoring data has been collected and is in the public record. Much of this These data are from locations some distance from the known emission sources of PFOS and its salts or the PFOS-related substances, such as the manufacturing plants where these substances were produced or used. The submissions by 3M included monitoring data in US cities in which PFOS-related substances were used in the manufacture of articles of commerce. This data summarized in a Multi City studyshows the presence of PFOS in various environmental media at low concentrations. 

General population and occupational human exposure data have been provided in the public record. We are attaching two recent publications, one a longitudinal study of the levels of PFOS in blood of a group of individuals over a 27-year period of time that shows a levelling of concentrations in later years.. The other study is a medical monitoring study of occupationally exposed employees of 3M Company that shows no health related effects from the presence of PFOS at higher levels of exposure than found in the general population.

Further, 3M Company has embarked on environmental investigations at the former manufacturing sites in the US (2 sites) and in Europe (1 site) to assess the presence and potential impacts of PFOS in and around those sites. The monitoring data and assessments will be placed in the public record during 2006.

	- as a result of long‑range environmental transport
	While it is likely that long-range transport resulted in this widespread presence of PFOS, the mechanism of this transport is not scientifically understood.    

	- information regarding bio-availability
	


	(f) National and international risk evaluations, assessments or profiles and labelling information and hazard classifications, as available (provide summary information and relevant references)

	In 2003, 3M Company developed a risk characterization of PFOS and Its Salts, entitled “Environmental and Health Assessment Document (EHAD).” Hazard data from the EHAD was referenced in the Swedish Dossier.  However, the EHAD used that hazard data and compared it with exposure information to create a risk characterization. Attached to this section is a copy of the Executive Summary of the EHAD, the Conclusion statement, and graphs showing the relationship between environmental monitoring data with Predicted No Effect Concentrations (PEC/PNEC). The conclusion of the EHAD is that no adverse effects would be expected from the low levels of PFOS found in humans or the environment. As 3M Company has discontinued production of PFOS and PFOS-related substances, and ongoing production in the US has come under regulatory controls, environmental concentrations would be expected to decline over time.

Relative to governmental assessments, the UK Environmental Agency has developed a Risk Evaluation Report, using the EUSES model to predict environmental concentrations of PFOS, assuming that the production levels occurring in 2000 would continue into the future. As shown in Section (a) (1),  production of these substances by 3M has ceased, and there is no indication that other companies are producing the phased-out products.  There have been two formal critiques of this RER Report, one by the EU Scientific Committee on Health and the Environmental (SCHER) and one by Exponent, an international consulting firm retained by 3M to review the UK Assessment. In the SCHER Report it was noted that the assumptions made to assess risk were not substantiated. The conclusion of the Exponent Report states that “two independent lines of evidence indicate that there are not significant risks to wildlife populations from exposure to PFOS, and that the risks predicted in the RER for such groups is overstated.” 

3 Attachments: 

1. Executive Summary of EHAD Document  (including the graphs of the PEC/PNEC Quotients and the Conclusion Statement  
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2. Executive Summary of Exponent Report
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3. SCHER Report summary
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	(g) Status of the chemical under international conventions

	1. US EPA SNUR Rule – 2003

2. UK Risk Reduction Strategy

3. EU Marketing and Use Restriction proposal with Annex
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4. LRTAP POPs Protocol activity




___________________________
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	For reasons of economy, this document is printed in a limited number.  Delegates are kindly requested to bring their copies to meetings and not to request additional copies. 
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3M PRODUCTION HISTORY
Perfluorooctane Sulfonyl Fluoride (POSF)

POSF is the primary intermediate from which all
PFOS and PFOS-related substances were synthesized

YEAR Global Production
Average annual
(pounds)
1985 - 1989 4,200,000
1990 - 1994 4,800,000
1995 - 1999 6,400,000
1999 6,630,000
2000 7,704,000
2001 384,800
2002 267,200
2003 0

2004 0
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      		Perfluorinated alkyl compounds (PFCs) have been measured in biota throughout the world.  PFOS is typically the dominant PFC measured with lower levels of perfluorinated carboxylates (PFCAs) reported.  However, while the major PFOS producer ceased production in 2000, the production of PFCAs and their suspected precursors (ie-telomer alcohols) has continued. 



Temporal trends in ringed seal livers were investigated from two locations in the Canadian Arctic, Resolute Bay (1972, 1993, 2000, 2004, 2005) and Arviat (1992, 1998, 2003, 2005).  Liver samples with homogenized and extracted using TBAS and MTBE.  Chemical analysis was performed using LC/MS/MS.  Analytes were quantified using a suite of stable isotope internal standards.         



Results indicate that PFOS concentrations peaked in 2000 and 1998 for Resolute Bay and Arviat, respectively, followed by a decline to early 1990’s levels.  Conversely, concentrations of PFCAs increased through 2005.  At Arviat, between 1992 and 2005, concentrations of PFNA, PFDA and PFUnA increased by 350%, 310% and 410%, respectively.  Conversely, PFOS concentrations decreased by 80% from their 1998 maxima.  Similar trends were observed in Resolute Bay samples.  Most PFCAs were strongly correlated to each other but not to PFOS, suggesting different production/emission patterns. These results suggest a recent decline of PFOS in Arctic biota as a result of the phase out of PFOSF based products.





      

      



    



  

  

    



    

      		

    



  



  





  

  



  

  

    

      		

    



  



  

      		Presentation Preference
 Platform presentation



    



  

  

    



    

      		

    



  



  





  

  



  

  

    

      		

    



  



  

      		Audio/Visual Equipment


      



    



  

  

    



    

      		

    



  



  





  

  



  

  

    

      		

    



  



  

      		Awards


      

      




    



  

  

    



    

      		

    



  



  





  

  



  

  

    

      		

    



  



  

      		Additional information
 



    



  

  

    



    

      		

    



  



  





  

  



  

  

    

      		

    



  



  

      

        		

          Additional file


          

      



    



  

  

    



    

      		

    



  



  





  

  



  

  

    

      		

    



  



  

      

          

            

              		

                

          

          

            

          

          

        

    



  

  

    

        

      



      

    



    

      		

    



  



  













_1199788253.pdf
ENVIRONMENTAL AND HEALTH ASSESSMENT OF
PERFLUOROOCTANE SULFONIC ACID

AND ITS SALTS

August 20, 2003

Prepared by
3M
in consultation with

Jack Moore, D.V.M., DABT, Hollyhouse, Inc.
Joseph Rodricks, Ph.D., DABT, and Duncan Turnbull, D.Phil, DABT, Environ
Corp.
William Warren-Hicks, Ph.D., and Colleagues, The Cadmus Group, Inc.





EXECUTIVE SUMMARY

Introduction

Perfluorooctane sulfonic acid and its salts (PFOS) are fully fluorinated organic molecules
produced synthetically by electrochemical fluorination or from the degradation or
metabolism of other fluorochemical products produced by electrochemical fluorination.
As a fully fluorinated organic molecule, PFOS does not degrade except by combustion.
Substantial information related to human and environmental exposures to PFOS has been
developed, providing evidence of widespread distribution in humans and the
environment. PFOS at low levels has been identified in serum and tissue samples from
both occupationally and non-occupationally exposed human populations, in various
species of wildlife, and in surface waters and other environmental media. An extensive
database has been developed and continues to be developed on the possible biological
effects of these exposures. The information available as of June 30, 2003, together with
an assessment of human and environmental risks, is contained in this report. The report
follows the methods and procedures outlined in the Screening Information Data Set
(SIDS) Manual of the Organisation for Economic and Cooperative Development
Investigation of High Production Volume Chemicals (OECD, 1997).

In sum, the observed levels of PFOS are not expected to cause adverse effects on human
health, wildlife, or the environment. However, as a matter of product stewardship in light
of the persistence of this compound, the primary manufacturer of PFOS and its precursor
molecules (3M Company) announced on May 16, 2000 that it would voluntarily cease
manufacturing perfluorooctanyl-based chemistry. The company has cooperated with the
U.S. Environmental Protection Agency and its customers in implementing the phase-out
of production. 3M has also made available in EPA’s public docket all of the
epidemiologic, toxicologic, and environmental studies of PFOS and several related
molecules.

Analytical Methodology

Analysis of the Perfluorooctanesulfonate (PFOS) anion has presented many analytical
challenges. Unique physical properties of PFOS adversely affecting analysis include
extremely low volatility, absence of chromophores, resistance to derivitization, and its
ability to adhere to suspended particulates and container surfaces making it unavailable
for analysis. Because of the aforementioned physical properties of PFOS, the selection of
appropriate analytical methodologies to accurately quantify a wide range of
concentrations in a broad array of environmental and biological matrices becomes
critical. Analytical techniques employing liquid chromatography/mass spectrometry
(LC/MS) and liquid chromatography/tandem mass spectrometry (LC/MS/MS) were
developed and validated for a number of sample matrices including biological tissues,
soil, and water. In each case, the validation activity included the determination of matrix
spike recoveries within prescribed acceptance criteria of +/- 30%. Adherence to specific
data quality objectives assured that the type, quantity, and quality of the analytical data





generated was technically sound and defensible. These same standards are also applied
to all studies conducted for 3M by contract laboratory facilities.

Environmental Risk Assessment

3M has supported extensive research into the fate, exposure, effects, and ecological risk
of PFOS. The research was designed to answer the following questions: (1) What is the
concentration and global distribution of PFOS in organisms? (2) What are the
ecotoxicological effects of PFOS, as determined by laboratory testing? (3) Based on this
information, what is the potential risk of PFOS to exposed species?

Much direct evidence is available to assess the exposure concentrations and effects
concentrations of PFOS. Those data have been used to evaluate the potential risk to a
wide variety of species -- including fish, invertebrates, piscivorous (i.e., fish-eating)
mammals, and aquatic plants-- from exposure to PFOS found in freshwater and marine
environments. The sections below briefly summarize the information on environmental
fate, exposure concentrations, ecotoxicity studies and ecological risk characterization.

Environmental Properties

Releases of PFOS and its precursor molecules (molecules that through degradation or
metabolism can result in the formation of PFOS) can occur during manufacture, during
both commercial and end use application, and after product use. Analyses of
manufacturing waste streams and those associated with commercial and end use
applications indicate that most of the waste generated at the 3M Decatur, Alabama
manufacturing site and throughout the supply chain was in the form of solid waste that
was either incinerated or disposed of in landfills. Smaller amounts were released in
wastewater or to air.

In the environment, PFOS is resistant to chemical and biological changes and does not
degrade under any observed conditions except for combustion. Numerous studies on the
environmental fate mechanisms of PFOS have been completed. These include studies of
biodegradability, hydrolysis, and photolysis of PFOS and PFOS precursors.

PFOS precursors enter the environment though factory releases, as manufacturing
residuals in products, or in products themselves. The actual method by which PFOS is
dispersed throughout the environment is unknown. Possible methods include: 1)
transport through surface water; 2) dispersion in air; 3) adsorption onto particles present
in surface water, sediments, and air; and, 4) uptake by aquatic, avian or terrestrial
organisms.

Environmental Exposure Data

Three major studies were conducted to generate exposure data. The first was the Global
Biosphere Monitoring Program, conducted by scientists from Michigan State University.
Liver and serum concentrations of PFOS were obtained from many archived samples of





species from the Northern Hemisphere. (No animals were sacrificed.) The resulting data
base was unusually large. For example, 595 liver samples were available from 33 species
of piscivorous birds, piscivorous mammals, and fish. In addition, 378 serum samples
were available from 17 species. In total, over 1,200 samples were analyzed.

A second source of data was the Multi-City Monitoring Study, in which water, sediment,
and other samples were collected from six U.S. cities and analyzed for PFOS.

Finally, samples were collected in the Tennessee River in the vicinity of the 3M
manufacturing facility in Decatur, Alabama, including Tennessee River water, mollusks,
and whole-body fish representing four key species of fish.

Together, these exposure studies provide significant insights into the expected
concentrations of PFOS in aquatic, avian and terrestrial communities. In addition, 3M
has made great strides in the ability to detect and quantify PFOS at very low levels in the
environment and in tissues of aquatic and terrestrial organisms. Therefore, the exposure
data used in the risk assessment include measurements of PFOS at very low (ppb-ppt)
concentrations.

Ecotoxicity Data

Numerous acute and chronic toxicity laboratory studies involving freshwater and marine
organisms have been conducted, and the data from these studies provide a substantial
basis for characterizing potential risks to aquatic organisms. A total of 26
ecotoxicological studies were conducted, utilizing freshwater (14 studies), marine (7
studies) and terrestrial (5 studies) organisms. Of these 26 studies, 17 utilized short-term
acute exposure regimes and 9 were longer term (subchronic) exposures, where
reproduction and/or growth were monitored to determine a No Observed Effect
Concentration (NOEC). In addition, NOEC values for rat liver and serum were obtained
from a series of mammalian toxicity tests, including a two-generation study.

Assessment of Ecological Risk

A risk assessment was performed for: (1) potential risk to aquatic biota from exposure to
PFOS in surface water, (2) potential risk to aquatic biota from exposure to PFOS in
sediments, (3) potential risk to fish and mollusks from exposure to PFOS in the
Tennessee River, and (4) potential risk to piscivorous mammals using liver and serum
PFOS concentrations. An ecological assessment of avian wildlife was not conducted at
this time because avian chronic studies are still underway.

The risk assessment compared the available exposure and effects data and, considering a
margin of safety, generated measures of potential risk due to PFOS exposure. Exposure-
to-effect ratios were generated for multiple species, using appropriate tissue-specific
NOECs or aquatic toxicity test endpoints. A safety factor of ten applied to the chronic
laboratory NOEC data was used to derive a Predicted No Effect Concentration, or PNEC,
which could be compared to the observed water concentration or to the serum or liver
PFOS concentrations found in the various species. Ratios of the exposure concentration





to the PNEC above 1.0 are indicative of potential risk (i.e., warrant further screening to
evaluate whether an actual risk is presented). An aspect that strengthens this ecological
risk assessment is the reliance on direct measurements of PFOS exposure and effects,
rather than modeled values.

The risk assessment is presented in detail in the text of this document. One example will
be summarized here, the assessment of potential risk to piscivorous mammals using liver
concentration data. The liver is the target organ for PFOS toxicity, and the highest levels
of PFOS were found in piscivorous birds and mammals. Data from the Global Biosphere
Monitoring Program provided a large information base on PFOS liver concentrations
from multiple species collected from the Northern Hemisphere. The data were compiled
into an electronic data base, and the species-specific mean and maximum liver
concentrations were calculated. The highest mean liver concentrations were found in
mink (based on a data set of 77 liver samples), with an average concentration of 1.22 ug/g
(ppm) wet weight. The remaining 32 species had average liver concentrations that
ranged from <0.008 ppm to 0.94 ppm (wet weight), well below the mink liver values.

The risk assessment for mink used reproductive endpoints from toxicological studies in
rats as the most appropriate effects measure for assessing ecological effects. This follows
the OECD protocol for ecological risk assessment. Examination of existing toxicological
data showed that reproductive endpoints from a 2-generation rat study provided a No
Observed Effect Concentration (NOEC) for PFOS in liver of 107 ug/g (wet wt.). A
safety factor of 10 was applied, resulting in a Predicted No-Effect Concentration (PNEC)
of 10.7 ug/g (tissue wet wt.). This value was used as a conservative measure of effects,
for comparison to the mean (or maximum) liver exposure concentrations. The
comparison of mean exposure to effects (i.e., 1.22 / 10.7) results in a ratio of 0.114. This
is well below the screening level of 1.0 deemed to be indicative of potential risk. The
average liver concentrations would need to be almost 10 times higher for the ratio to
approach 1.0, indicating a wide margin of safety in the risk calculations. In fact, because
a safety factor of 10 was previously applied in the calculation, the true margin of safety
may be as high as almost 100 for mink. In addition, the calculated hazard ratio is still
less than 1.0 even using the maximum value for a single animal (ratio 0.455). The mink
is the worst-case species. Data from the remaining 32 species had much larger margins
of safety.

Risk characterization of aquatic organisms exposed to PFOS in surface water proceeded
in much the same way as the assessment for mammals described above. Exposure
concentrations were available from the Multi-City Study and the assessment of the
Tennessee River near Decatur, Alabama. Site-specific average and maximum PFOS
concentrations were calculated. Effects data were derived from standardized aquatic
toxicity tests. The lowest NOEC, from a growth and reproduction test using mysid
shrimp, was used in combination with a safety factor to derive the PNEC. After
application of a safety factor of 10, the PNEC was found to be 0.025 ppm. Comparison of
the PNEC to the average site-specific exposure values (which generally are parts per
trillion or parts per billion) indicated that most of the sites in the database had margins of
safety of over 1000. In the area immediately adjacent to the manufacturing site outfall in





Decatur, Alabama, the ratio is 2.44 based on the average exposure concentration.
However, this is limited to the immediate vicinity of the outfall. Ratios at downstream
sites are well below 1.0.

Similarly, potential risk to benthic organisms in sediment in the Tennessee River or
elsewhere in the Multi-City Study is limited to the area around the plant outfall; all other
locations had ratios well below 1.0. Ratios for fish and mollusks were all less than 1.0,
using mean or maximum concentrations.

Figure 3-3. Cumulative Distribution of Mean Whole Body Fish PFOS
Concentrations in All Species Sampled.
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Figure 3-4. Minimum, Mean, and Maximum Whole Body Fish PFOS
Concentrations in All Species Sampled.
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Figure 3-5. Cumulative Distribution of Mean Blood, Serum, and
Plasma PFOS Concentrations in All Mammal Species
Sampled.
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Figure 3-6. Minimum, Mean, and Maximum Blood, Serum, and
Plasma PFOS Concentrations in All Mammal Species
Sampled.
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Figure 3-7. Cumulative Distribution of Mean Liver Tissue PFOS
Concentrations in All Mammal Species Sampled.
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Concentrations in All Mammal Species Sampled.

100% 1

> ]
c 80% ]
(] ]
o .
(o
S
L 60% 1
(0] ]
= ]
8 .
g 40%
> ]
@)
20% 1 I’
] Min§ ¢ Mammal
) - -4 PNEC (10.7)
O% ;\ T T T T T
0.001 0.010 0.100 1.000 10.000 100.000

PFOS Concentration (ppm)

In sum, the observed levels of PFOS from a wide variety of environmental samples
would not be expected to result in adverse health effects to aquatic organisms or wildlife.
Calculated ratios comparing actual exposure levels to no-effect concentrations from
laboratory toxicity studies for a large number of species indicate a wide margin of safety.





This assessment applies a well-accepted methodology. While uncertainty exists in this
analysis, use of serum and liver data as a measure of internal dose reduces some of the
uncertainty in inter-species extrapolation. The use of actual rather than modeled
concentration data, and the substantial size of the exposure and toxicity databases, add
further confidence to the assessment.

Human Health Risk Assessment

Human Exposures

Although organically bound fluroine had been identified in human blood for some time,
in the 1990's, improvements in analytical methodology allowed for the routine
measurement of specific organofluorine molecules. This allowed for the measurement of
PFOS in serum from humans with occupational and non-occupational exposures.
Occupationally exposed fluorochemical production workers have measured serum PFOS
levels that average 1-2 ppm, with the highest measured levels at approximately 13 ppm.
In non-occupational populations, 95 percent of individual serum PFOS concentrations
from studies of children, adult blood donors and an elderly cohort were less than 0.10
ppm. The average serum PFOS concentrations ranged between 0.030 and 0.040 ppm.

Health Effects Data

The database for human health risk characterization includes a large number of
toxicology studies as well as medical surveillance and epidemiological investigations of
exposed workers. The toxicology studies include: subchronic studies in rodents and
monkeys; a two-year cancer bioassay in rats; an extensive array of genotoxicity tests;
reproduction/ developmental studies in rats and mice, including a multigeneration
reproduction study in rats; fetal developmental studies in rats and rabbits; toxicokinetic
data; and, various investigations into the mode of action of PFOS. In addition, medical
surveillance and epidemiological investigations in exposed workers are available. The
studies provide a comprehensive database for use in hazard evaluation and risk
assessment.

Human Studies

It is reasonable to assume 3M fluorochemical production workers have had the highest
level of human exposure to PFOS. 3M has conducted medical surveillance of
fluorochemical production workers for over 25 years. A battery of clinical tests
(including lipids, hematological parameters, enzymes and 11 different hormone assays)
showed no association between these measurements and PFOS levels in workers.
Medical surveillance data include voluntary participation studies in 1994, 1995, 1997,
2000, and 2002, and a randomized study conducted in 1998. A longitudinal analysis is
also available.

A mortality study of workers at the Decatur plant showed no significant excess for any
cause of death, with the exception of urinary bladder cancer. Bladder effects have not





been observed in any of the animal studies, and worker urinalysis results have not shown
abnormalities. Although 3M continues to investigate the apparent increase in bladder
cancer mortality in fluorochemical production workers with an incidence study, PFOS
does not appear to have the properties of known bladder carcinogens with respect to
genotoxicity and insolubility.

An analysis of health claims data showed that the overall episodes of care experience was
comparable between fluorochemical production workers and non-fluorochemical
production workers (film plant) at the 3M Decatur production facility. This study
included neonatal diagnoses and other endpoints related to reproductive outcomes.

Toxicological Data

Results from several repeat-dose toxicological studies consistently demonstrate that the
liver is the primary target organ. Manifestations of liver tissue response to high doses of
PFOS include enlargement of the liver cells, increased liver size and weight, and apparent
alterations in metabolic processes. Other effects that may relate to the liver response
have also been noted, e.g., effects on body weight. Liver cell hypertrophy and reduction
in serum cholesterol are early responses to PFOS. These effects occur in rats as well as
monkeys. Both species display an apparent threshold for the toxic effects of PFOS that
can be expressed in terms of cumulative dose or body burden, with no observable
response at lower cumulative doses or body burdens.

In a two-year dietary cancer bioassay in rats, male and female rats at the highest dietary
dose (20 ppm PFOS in diet) had small but significant elevations in benign liver tumors
(hepatocellular adenoma) that likely are related to PFOS treatment. Since PFOS has not
produced genotoxicity in a variety of test systems, these tumors are considered to
originate through a threshold-mediated, non-genotoxic mechanism.

Reproduction/developmental studies in rats, including a multi-generation study in rats,
have demonstrated that PFOS does not alter fertility. In the multi-generation study, there
were no effects on developmental milestones, including post-natal neurological
development, or on fertility and estrous cycling in offspring. However, at top study
doses, PFOS adversely affected growth and survival of rat pups in the neonatal period of
life as a result of transfer of PFOS to the fetus in utero. The effect appears to be strongly
related to maternal (and fetal) body burden of PFOS at the end of gestation and is
associated with a clearly defined threshold within a narrow range of doses/body burdens.
PFOS treatment of dams has produced decreased weight gain in pups during lactation in
reproduction studies.

PFOS is not a selective developmental toxicant (teratogen), although reduced fetal
weight, abortions, resorptions, or structural anomolies are seen in developmental studies
in mice, rats, and rabbits at maternally toxic doses.

The mechanism of toxicity of PFOS is not well understood. The liver appears to be the
target organ in rodents and non-human primates. The hepatocellular hypertrophy and
vacuolation noted in subchronic studies cannot be fully ascribed to peroxisome





proliferation or increased mitochondrial biogenesis. The observed hypolipidemia and
extensive vacuolation of liver cells suggests alterations in metabolism. There is a
suggestion that myopathy or increased protein catabolism may be present during PFOS-
induced terminal illness in laboratory animals. The liver and clinical effects noted are
reversible on cessation of exposure. It is likely that PFOS, which resembles, in some
respects, a fatty acid, may insert itself in binding sites and in processes normally
involving fatty acid transport, storage and metabolism. However, PFOS does not
concentrate in fatty tissue.

Dose-Response Relationships and Body Burden

PFOS is well-absorbed orally and very slowly eliminated from the body, and these
combined properties can result in the accumulation of PFOS body burden from various
sources and pathways of exposure. Serum elimination half-lives in rats, monkeys and
humans are currently estimated to be ~100 days, ~200 days, and several years,
respectively. In all three species, small and frequent external doses of PFOS or precursor
chemicals above a threshold would be expected to result in an accumulation of PFOS
body burden, as reflected by serum PFOS concentration. PFOS is not metabolized in any
of the multiple species studied, although it can be formed metabolically from
perfluorooctanesulfonyl-based precursors. Unlike many chemicals of environmental
consequence, PFOS does not preferentially distribute to fatty tissue, preferring instead to
associate with proteins in blood and liver. PFOS crosses the placenta in rats, and there is
evidence for distribution in rat breast milk.

Serum and liver PFOS concentration measurements made in connection with toxicology
studies have demonstrated that PFOS concentrations in liver and serum are linearly
proportional to cumulative dose over a wide range of cumulative exposure and provide a
measure that relates directly to body burden. This proportionality is expected to exist
within the measured concentration range of occupational and non-occupational human
exposure. Serum PFOS concentration can also be used to develop exposure-effect (dose-
response) relationships from toxicology studies. Therefore, serum PFOS concentration
can be used as an integrated measure of exposure over time and related to the probability
of toxic response, regardless of source or pathway of exposure. It should be noted that
the method variation in measuring PFOS in serum in most of the human and toxicology
studies can be as high as + 30%. Even so, the overall potential variability in using serum
PFOS concentrations in risk analysis is likely to be much less than attempting to estimate
external exposures to humans from various sources.

Using serum or liver PFOS concentrations as a measure related to integrated exposure to
PFOS for risk characterization has several distinct advantages. Foremost of these is
overcoming the uncertainty involved in attempting quantitative estimates of external
PFOS exposure from a variety of sources, routes of exposure and exposure pathways.
Another important advantage is the ability to compare no-observed-adverse-effect levels





(NOAELSs) or calculated benchmark doses (BMDs), both expressed as serum or liver
PFOS concentration, between studies and species, thus reducing uncertainty in
interspecies extrapolation. This methodology can therefore be used to assess risk using a
margin-of-exposure approach, where human exposure represented by serum or liver
PFOS concentration is compared to animal no-effect or benchmark doses and the margin
between the two is evaluated.

Assessment of Human Health Risk

After consideration of serum and liver PFOS concentrations associated with NOAEL and
those associated with the BMD (benchmark internal concentration, or BMIC) values from
various toxicology studies, protective values were chosen as “points of departure” for risk
assessment. For serum comparisons, a PFOS concentration of 31 ppm was chosen, which
represents the lower 95% CL of the BMIC (LBMIC) for a 5% response in reduced pup
weight gain during lactation. While pup weight gain is the most sensitive endpoint,
comparisons can also be made for other endpoints. For liver response, the male rat
NOAEL for liver toxicity of 44 ppm PFOS in serum was chosen as most appropriate. For
liver tumors in male and female rats, the LBMIC (10% response) is associated with a
serum value of 62 ppm. Thus, the value for pup weight gain in lactation would also be
protective against liver toxicity and liver tumors.

For liver values, the liver PFOS concentration of 59 ppm associated with the study
NOAEL for male cynomolgus monkeys in a six-month oral toxicity study of PFOS was
chosen for risk assessment.

These values were used as points of departure for a margin-of-exposure (MOE) analysis.
The ratios of the point of departure value for serum or liver from the animal studies to
measured human serum PFOS concentrations (general population mean and upper bound)
or estimated human liver concentrations were determined. The use of direct serum or
liver comparisons reduces the uncertainty in inter-species extrapolation.

Table ES-1. Human-Health Risk Assessment for PFOS Body Burden:
Margin-of-Exposure Analysis based on Human Serum and
Estimated Human Liver PFOS Concentrations

PFOS Concentration in Point-of-Departure Endpoint Margin of Exposure

Humans (POD), ppm (Ratio POD:C)
(C), ppm

Serum:

0.040 (mean) 31 Pup weight gain 775

0.040 (mean) 44 Liver effects, rats 1100

0.040 (mean) 62 Liver tumors, rats 1550

0.100 (upper bound)? 31 Pup weight gain 310

0.100 (upper bound)? 44 Liver effects, rats 440

0.100 (upper bound)? 62 Liver tumors, rats 620

Liver: Human liver concentrations estimated from serum assuming a liver-to-serum ratio of 1.7:1.

0.068" (mean) | 59 | Liver effects, monkeys | 868






[ 0.170 (upper bound)®® | 59 | Liver effects, monkeys | 341

& Upper 95% confidence limit at 95% tolerance limit.
® Conservative estimate of liver concentration assuming a liver-to-serum PFOS
concentration ratio of 1.7:1.

Margins of exposure for non-occupational human populations based on serum PFOS
range from 310 to 1550. For the most sensitive endpoint, pup weight gain during
lactation, the MOE based on mean population serum PFOS values was 775, and this
decreased to 310 using the upper-bound estimate for population serum PFOS
concentration (95th percent bound of the 95th percentile of individual serum PFOS
concentrations measured in studies of children, adult blood donors, and an elderly cohort
(0.1 ppm)). The LBMIC (10% response) for liver tumors gave a MOE of 1550 when
compared to the mean population value of 0.040 ppm PFOS in serum.

Liver concentrations for non-occupational populations were conservatively estimated by
multiplying the measured serum concentration by a factor of 1.7, the upper 95%
confidence limit of human liver-to-serum PFOS concentration ratios. MOE values
comparing the liver value selected for risk assessment (the 59 ppm NOAEL from the
monkey study) with estimated liver values in humans range from 341 for the upper bound
of exposure to 868 for the representative mean exposure.

Occupationally-exposed populations have higher exposure levels and hence narrower
margins of exposure compared to the animal no-effect levels, but these populations have
been monitored for over 25 years without evidence of adverse health effects attributable
to PFOS.

In summary, the observed levels of PFOS in human serum demonstrate adequate margins
of exposure and should not be associated with increased health risk.

Conclusion

This report summarizes the information that is available as of June 30, 2003. There is a
substantial body of data addressing human and wildlife exposures to PFOS and the
potential environmental and health effects of PFOS. These data, when taken in the
context of ecological and health risk, demonstrate adequate margins of exposure in
wildlife and human populations. Therefore, adverse effects are not expected in either
wildlife or humans.
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Executive Summary

Purpose and Scope

On September 14, 2004, the Environmental Agency of the UK released an environmental risk
evaluation report (RER) entitled Environmental Risk Evaluation Report. Perfluorooctane-
sulphonate (PFOS). The RER described the environmental risks related to PEOS-related
product manufacture and use within the European Union, reflecting a baseline condition as it
existed in 2000 (prior to 3M’s phase-out of PFOS production) The approach used in the RER
was essentially a screening level risk assessment, intentionally designed to ensure no under-
prediction of risk, by incorporating high-end estimates of exposurc parameters and low-end
estimates of effects parameters 1equired in the analysis. These parameters included PFOS use
and loading rates from seven industry use categories, transformation rates of precursors in
“generating” PFOS, bioaccumulation potential of PEOS in food chains, and ecological toxicity
Because the RER was based on deterministic methods (i.c., based on single point estimates
selected from the data distributions for each parameter), the uncertaintics inherent in the input
assumptions, and their collective impacts in compounding the conservatism of the final

predicted risk ratios, could not be determined

This reassessment of the ecological tisks of PFOS was conducted to address the key limitations
and uncertainties inherent in the RER’s deterministic evaluation and assumptions of
conservative input variables. This study was designed to satisfy several objectives, cach aimed
at placing the RER’s risk estimates into a broader context. First, a scientific evaluation and
uncertainty analysis of the input values selected for use in the RER was conducted. This
enabled comparisons of the RER values with a 1ange scientifically valid data, from which the
level of conservatism, realism, and accuracy of the RER could be determined Second, a
probabilistic analysis was conducted to develop plausible estimates of risk based on realistic
input values. This reassessment expanded the RER analysis by calculating risk values across
the entire 1ange of the applicable distributions of input data for the risk model. Third, by testing
alternative data inputs and assumptions identified within the RER, (still based on a year 2000
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baseline), it provides a sensitivity analysis to identify those parameters having the greatest
impact on predicted outcomes and risk estimates. Finally, to provide additional perspective on
risk and a point of comparison with the model predictions, the reassessment compares field
observations of PFOS concentrations in wildlife with laboratory-derived toxicological
thresholds in order to provide an environmentally-relevant assessment of the level of potential

risk posed by PFOS prior to phaseout

Approach

The scope, framework, and procedures used in this reassessment were patterned after the RER
to enable direct comparisons between the RER’s risk estimates and those that would be .
predicted using the full range of applicable input data. The reassessment replicates the same
groupings of industry-based PFOS sources assumed in the RER (i e , metal plating,
photolithography, photography, aviation, fire-fighting foams, fabric treatment, paper treatment,
and coatings) as well as sources from the environmental breakdown of polymers and substances
that may also release PFOS into the environment. In all cases, the methods used in this
assessment and the RER are in accordance with the methods outlined in the Technical Guidance
Document on Risk Assessment (1GD; EC 2003) pursuant to EU Directive 93/67 and regulation
1488/94. The properties and parameters of PEOS that were evaluated in this assessment

included the following:

e The bicaccumulation potential of PFOS within food chains

¢ Predicted environmental release rates based on production and use statistics
for the year 2000

* Environmental bieakdown rates of PFOS substances and polymers resulting

in the release of PFOS to the environment

¢ The toxicity of PFOS and its resulting projected impacts on wildlife

populations.
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The analyses presented in this report apply probabilistic modeling techniques, expanding upon
the simple, deterministic approach used in the RER. Single point estimates used in the RER
were broadened to include the full distributions of values, as identified in the RER, to
charactetize the likelihood and uncertainty in the RER estimates This was accomplished in an
iterative fashion, using the European Union System for Evaluation of Substances (EUSES) 2.0
software, by tandomly selecting input values from each disttibution and recording the resulting
model outputs. The outputs were then compiled into a series of risk distributions to collectively
define the probability of output values that would be predicted from the RER’s data
distributions. For each model application, the probability and uncertainty of the RER
predictions were explicitly compared to arrive at the most plausible estimates of ecological risk.
This analysis and reassessment focuses on regional impacts. The regional level of examination
is the most appropiiate level to evaluate the potential risks of PFOS, fiom both spatial and
biological standpoints, while not suffering the high levels of uncertainty associated with
attempts to make local predictions. Unless otherwise discussed, all other parameters within the
tisk model were maintained at the same values as were used the RER so that comparisons can

be made between this reassessment and the results presented in the RER

Key Results and Conclusions

1. Bioconcentration Potential

The bioconcentiation potential of PFOS is a key component of the RER risk analysis, because
the bioconcentration factor (BCF) is used to predict concentrations of PFOS in prey items for
upper trophic level predators such as birds and mammals Three laboratory bioconcentiation
studies, each with a different species of fish, were acknowledged in the RER This evaluation
characterized the variability of the BCF estimate in each study, and compared the BCF value
used in the RER (2,796, based on a kinetic estimate from the bluegill sunfish study) with those
of the other two species. As part of this review, it was determined that the calculated BCF used
in the RER is based on uncertain assumptions concerning the depuration rate in the bluegill

study The preponderance of BCF data from all of the laboratory studies, including the bluegill
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sunfish study, indicates that a BCF of 1,275+123 appears to be the most plausible estimate of
the bioaccumulation potential of PFOS in fish This adjustment in the depuration rate constant
brings the bluegill BCF data in line with the carp and trout BCF data, resulting in a more

appropriate estimate of the range of BCF values for use in this assessment

The difference in these estimates is significant, as the RER value (being >2,000) triggered
several critical default functions in EUSES. Under TGD protocols, compounds with BCE
>2,000 are subject to a doubling of the biomagnification factor (BMF) used to predict
concentrations of PFOS in fish, and a quadrupling of the biomagnification relative to the
exposure of marine predators. Available data are insufficient, however, to determine whether
PFOS magnifies in food chains.  There are very limited synoptic predator and prey tissue data,
which are required for direct calculations of BMFs from field results. In addition, some studies
-indicate that concentrations of PFOS in liver marine predators and fish appear to be in the same
range Because the most plausible estimate for the BCF is less than 2000, and synoptic
predatot/prey field data are scant, the assumed increase in trophic level accumulation resulting

from biomagnification is not technically suppostable

2. PFOS Production, Use, Transformation, and Loading Estimates

This study reevaluated the assumptions in the RER for estimating PFOS loadings to the
environment fiom the seven major industrial use categories relevant in the year 2000 The use
categories and associated predictions of environmental loading are critical to the risk analysis,
because they collectively contribute to predictions of PFOS concentrations in the environment
and biota. The loadings included the release of PFOS acid from certain industrial uses, as well
as loadings of PFOS substances and PFOS polymers from other industrial applications

(e g, paper coating, fabric treatments). The rates at which the substances and the polymers are
transformed into PFOS are critical in estimating the net loading rate of PFOS into the
environment. The reassessment conducted as part of this study examined the impact of
alternative loading scenarios and ttansformation 1ate constants (i.e , half-lives) of PEOS and

PFOS substances and polymers, including those assumed in the RER.
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The approach used in the RER represents an oversimplification of the nature and behavior of the
PFOS substances and polymers as precursors to PFOS, and leads to an overestimation of the
amount of PFOS released to the environment on an annual basis. Based on the probabilistic
modeling conducted in this study, the loadings from across industry use categories are predicted
to be significantly lower than those estimated in the RER. The difference is results from a
combination of more realistic estimates of loss during manufacture and use, coupled with the

use of more tepresentative degradation rates for the PFOS substances and PFOS polymers.

Loadings from the fire-fighting foam industry category were selected as a case study to evaluate
the sensitivity of the RER model Based on a evaluation of loss rates during formulation and
stockpile depletion rates, it is concluded that the RER assumptions regarding fire-fighting foam

release and use resulted in a significant overestimation of PFOS environmental loadings.

Examination of the estimates concerning fire-fighting foams suggests that over-estimations in
PFOS loadings were likely made in the RER for other industrial use categories as well, as a
result of the RER’s adoption of the highest identified loading value in each distribution The
RER model oversimplified loading scenatios, and failed to acknowledge widely recognized
trends in the release of PFOS following use. Critical to prospective assessments of PFQOS, the
emissions and environmental release estimates in the RER, as well as the present evaluation, do

not reflect changes in manufacturing and use conditions since 2000.

3. PFOS Toxicity Endpoints

Assumptions of PFOS toxicity were also evaluated in this reassessment to determine their effect
upon the predicted risk ratios in the RER  The most impottant issue identified in this
reassessment relates to the derivation of a predicted no effect concentration (PNEC) for wildlife.
The RER established a no observed effect concentration (NOEC) of 0.5 mg/kg PFOS for
wildlife, based on histopathological effects (i.e., hyperttophy) in livers of male rats. Use of this
value in an ecological risk analysis is inappropriate for two 1easons. First, it reflects an
incomplete interpretation of the rodent study, by failing to acknowledge that survival actually

increased in those animals exhibiting the histopathological response, and that nineteen other
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endpoints measured in exposed animals showed no significant response at that exposure level.
Second, it fails to follow criteria specified in the EU TGD requiring that wildlife PNECs be
derived from ecologically relevant endpoints predictive of potential population level effects.
Based on a two-generation reproductive study on rats, the most appropriate NOEC should be

8 mg/kg At this exposure level, there were no significant effects on reproductive performance
of the exposed rats or on body mass and viability of the adults or pups This increase in the
NOEC, in itself, translated into a sixteen-fold reduction in predicted risk ratios for wildlife
relative to the RER’s predictions. Furthermore, review of the TGD indicates that the 30-fold
assessment factor applied to the NOEC to derive a wildlife PNEC is predicated, in part, on
inaccurate assumptions regarding the relationship between body weights and food ingestion
rates in wildlife and laboratory species, resulting in an additional 10-fold overestimation of risk
to wildlife in the RER.

4, Risk Characterization Ratios for Wildlife

Based on the probabilistic regional predicted environmental concentrations (PECs) developed in
this report, risk characterization ratios (RCRs) (i ¢ , ratios of PECs to PNECs) were substantially
less than those predicted in the RER. Table ES-1 compares point estimates of the risk ratios
predicted in the RER to the distributions of risk estimates fiom this study, for the seven types of
ecological receptors in the RER. Based on this analysis, the medians and ranges of the risk
ratios from this study are significantly less than one for each of the receptor types In most
cases, risk ratios fiom the RER exceeded those in this study by one to several orders of
magnitude This difference is attributed to the compounding effect of conservative RER

estimates of critical parameters for both the PEC and PNEC assessments.

Most notably, risk ratios are estimated in this study to be well below one for upper trophic level
avian and mammalian populations exposed via the fieshwater, terrestrial or marine food chains.
This is in contrast to the RER’s risk 1atios for wildlife, and is the result, at least in part, of the
effect of the RER’s assumption of the PFOS BCF exceeding 2000. This is critical, as it
triggered a default biomagnification multiplier in the predicted RER wildlife exposure

concentrations. In this study, the more plausible estimate of the BCF of 1275123 1esults in
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substantially lower exposure concentration calculations in EUSES, and lower risk ratios for
wildlife.

For example, the RER concludes that there are 1isks indicated at the regional level for the
freshwater food chain, marine food chain and marine top predators (Table ES-1). For these
compartments, the regional RCRs range from 2.87 to 29 1. Conversely, the RCRs predicted in
this reassessment are all well below 1.0 for all fish-eating wildlife and top predators, and in
most cases are less than 0.1, indicating a high degree of environmental protectiveness associated

with the results.

Moreover, when an alternative PNEC is applied, based on a amore appropriate assessment
factor of 3 versus 30, the food chain and top predator RCRs are reduced ten-fold and even

lower, indicating a very low potential risk for those receptors

The potential risks of exposure to PFOS for wildlife species were also evaluated by comparing
observed liver concentrations in wildlife with toxicological thresholds established in laboratory
studies. Based on the two-generation rat reproduction study, a liver PFEOS NOEC of

107,000 ng/g for effects on reproduction, growth, or mortality was derived. For screening
purposes, a conservative application (i.e, safety) factor of 10 was applied to this concentration,
resulting in a no-effect tissue threshold concentration of 10,700 ng/g. Analysis of PFOS
concentrations in liver of marine mammal species from various areas of the wotld indicates that
all measured concentrations fall below the NOEC and the safety-factor-detived thieshold
concentration, typically by two to four orders of magnitude. PFOS concentrations in terrestrial
mammalian species tended to be slightly higher and more variable than in marine mammals,
even within species. This may reflect, at least in part, differential exposure to localized, land-
based sources of PFOS. PFOS concentrations in terrestrial mammalian livers are all below the

NOEC, and generally below the safety-factor-derived threshold concentration.

For birds, a liver LOEC for bobwhite quail of 88,500 ng/g for PFOS for effects on reproduction
was derived, to which a highly conservative safety factor of 100 was further applied to derive a
screening tissue threshold of 885 ng/g. Data for wild birds collected in Europe, North America,

and Asia indicate that all PFOS concentrations measured in bird liver are much lower than the
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bobwhite quail LOEC. When the conservative 100-fold safety factor is applied, the upper ends
of the ranges of PFOS concentrations for several species exceed the threshold. Even for these
cases, however, the measured concentration is less than two-fold above the screening threshold.

None of the mean concentrations measured for any species exceeded the threshold.

In summary, field data indicate that for all mammalian and avian species evaluated to date,
PFOS concentrations in liver are substantially lower than levels associated with effects
thresholds in laboratory species From a regional perspective, even allowing for possible intet-
species differences in sensitivity to PFOS, the magnitude of the differences between measured
wildlife concentrations and laboratory effects levels is so great as to suggest that food chain
accumulation in wildlife tissues did not result in adverse effects to wildlife populations prior to
the phase-out. The results of this regional 1eassessment using probabilistic modeling of
ecological risks also indicate that there are no significant risks to wildlife species resulting from
PFOS exposure. Thus, two independent lines of evidence, empirical field measurements and
modeling predictions conducted as part of this study, indicate that there are not significant risks
to wildlife populations from exposure to PFOS, and that the risks predicted in the RER for such

groups are overstated.
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EXPLANATORY MEMORANDUM

1. INTRODUCTION AND CONTEXT

Perfluorooctane sulfonates (PFOS) are anions that are commercially available in the form of
salts, derivatives and polymers. The major uses for PFOS-related substances were in
providing grease, oil and water resistance to materials such as textiles, carpets, paper and in
general coating. The substances used in these areas were largely PFOS-polymers for fabrics
and PFOS-substances for paper treatment and coatings. Other smaller volume uses are in
chromium plating, photography, photolithography, fire fighting foams and in hydraulic fluids
for aviation.

The proposal is primarily based on the following studies:

— An OECD hazard assessment was endorsed at the 34™ Joint Meeting of the Chemicals
Committee and the Working Party on Chemicals, Pesticides and Biotechnology
(5-8 November 2002). According to this assessment PFOS is persistent in the environment,
bio accumulative and toxic to mammalian species.

— A risk evaluation report and a risk reduction strategy which includes an impact
assessment have been prepared by the United Kingdom in accordance with the principles
of Council Regulation (EEC) 793/93 of 23 March 1993 on the evaluation and control of
the risks of existing substances'.

— The Scientific Committee on Health and Environmental Risks (SCHER) examined the
scientific aspects of the above mentioned risk reduction strategy and confirmed in its
opinion adopted on 18 March 2005 that the data indicate that PFOS was very persistent,
very bio-accumulative and toxic.

Estimates of emissions from each use area have been made. The risk assessment identified a
need for reducing the risks to health and the environment from PFOS. The risk reduction
strategy recommended marketing and use restrictions for certain uses. The proposed Directive
would cover the great part of the exposure risks by preventing the use of PFOS in carpets,
textiles, upholstery, leather, apparel, paper, packaging and other applications. These uses
seem already to be phased out and the proposal would prevent their reintroduction. There
are some further smaller and specific uses in chromium plating, photography,
photolithography, fire fighting foams and in hydraulic fluids for aviation. The volumes
used in these limited areas, and the emissions into the environment, would need to be
further assessed, but they are currently expected to be very small. The advantages and
disadvantages of regulating these uses would have to be subject to impact assessment.

An ongoing research project PERFORCE (http://www.science.uva.nl/perforce/) which is
financed by the Research Framework Programme is generating new data, e.g. on exposures,
sources and routes and physico-chemical parameters of PFOS.

! OJ L 84,5.4.1993, p. 1.
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Council Directive 76/769/EEC of 27 July 1976 on the approximation of the laws, regulations
and administrative provisions of the Member States relating to restrictions on the marketing
and use of certain dangerous substances and preparations® should therefore be amended
accordingly.

The objective of the Directive would be to introduce harmonised provisions with regard to
PFOS, thus preserving the internal market whilst ensuring a high level of protection of human
health and the environment, as required by Article 95 of the Treaty.

2. JUSTIFICATION FOR PROPOSAL

What are the objectives of the proposal in relation to the Community’s obligations?

Due to the fact that certain uses of chemicals cannot be controlled under certain conditions,
safety for health and the environment can only be ensured by prohibiting such uses of the
substances and preparations concerned.

The aim of the proposal is to preserve the Internal Market. When Member States adopt
national provisions restricting the marketing and use of dangerous substances and
preparations there will be obstacles to trade because of differences in legislation between
Member States. The Draft Proposal aims to improve the conditions for the functioning of the
Internal Market to the benefit of the protection of health and the environment.

What are the courses of action available to the Community?

The only course of action available is to make a proposal for an amendment to
Directive 76/769/EEC providing for harmonised rules on the use of PFOS.

Are uniform rules necessary? Is it not sufficient to establish targets to be implemented by
Member States?

The proposed Directive would establish uniform rules for the circulation of PFOS. It also
guarantees a high level of protection of health and the environment. The proposed amendment
to Directive 76/769/EEC is the only way to meet these goals. Targets would be insufficient.

3. RATIONALE OF THE PROPOSAL

The proposed Directive would extend Annex I to Directive 76/769 by adding the substance
PFOS. Marketing and use of this substance would thus be restricted.

4. COSTS AND BENEFITS

4.1. Costs

The proposed Directive should pose only minor problems to the industry or trade, as the uses
of PFOS are declining in the concerned cases, and companies have already developed
alternatives.

2 OJ L 262, 27.9.1976, p. 201.
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4.2. Benefits

The benefits of the proposal are to establish an Internal Market as well as to protect human
health and the environment. The proposed restriction will ensure that for certain uses which
pose a risk to human health or the environment PFOS are no longer on the market.

S. PROPORTIONALITY

The proposed Directive would yield benefits in terms of protecting human health and the
environment. This will be achieved at little cost.

6. CONSULTATIONS PERFORMED IN PREPARING THE DRAFT
AMENDMENT

Advice on the preparation of the proposal was sought through meetings involving experts
from Member States and the European Chemical Industry Council (CEFIC), the outcome of
which is reflected in the proposal. The European Consumers’ Organisation BEUC has also
been invited to give comments.

7. CONFORMITY WITH THE TREATY

This proposal is intended to preserve the Internal Market and at the same time ensure a high
level of protection of human health and the environment. It is therefore in conformity with
Article 95(3) of the Treaty.

8. EUROPEAN PARLIAMENT AND EUROPEAN ECONOMIC AND SOCIAL
COMMITTEE

In compliance with Article 95 of the Treaty, the Codecision Procedure with the European
Parliament is applicable. The European Economic and Social Committee has to be consulted.
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2005/0244 (COD)
Proposal for a
DIRECTIVE OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL

relating to restrictions on the marketing and use of perfluorooctane sulfonates
(amendment of Council Directive 76/769/EEC)

(Text with EEA relevance)

THE EUROPEAN PARLIAMENT AND THE COUNCIL OF THE EUROPEAN UNION,

Having regard to the Treaty establishing the European Community, and in particular
Article 95 thereof,

Having regard to the proposal from the Commission >,

Having regard to the opinion of the European Economic and Social Committee *,

Acting in accordance with the procedure laid down in Article 251 of the Treaty >,

Whereas:

(1)

(2)

3)

An OECD hazard assessment has been done on the basis of information that was
available by July 2002. This assessment concluded that the potential hazards of
perfluorooctane sulfonates (PFOS) indicate cause for concern.

The risks posed to health and environment by PFOS have been assessed in accordance
with the principles of Council Regulation (EEC) 793/93 of 23 March 1993 on the
evaluation and control of the risks of existing substances®. The risk assessment
identified a need to reduce the risks to health and environment.

The Scientific Committee on Health and Environmental Risks (SCHER) has been
consulted. The SCHER has seen a need for further scientific risk assessment of PFOS
but it also agreed that risk reduction measures might be necessary to avoid the re-
occurrence of former uses. According to SCHER, on-going critical uses in the aviation
industry, the semiconductor industry, and the photographic industry do not appear to
pose a relevant risk to the environment or human health, if releases into the
environment and workplace exposure are minimised. With regard to fire-fighting
Joams, the SCHER agrees that health and environmental risks of substitutes must be

[ RV R N W)

ocrl...[...Lp-[.-]
ocrl...[...Lp-[.-]
ocrl...[...Lp-[.-]

OJ L 84, 5.4.1993, p. 1. Regulation as amended by Regulation (EC) No 1882/2003 of the European
Parliament and of the Council (OJ L 57, 25.2.2003).

EN





EN

(4)

)

(6)

(7)

(8)

assessed before a final decision can be taken. With regard to chromium plating
measures to reduce the emissions should be assessed.

In order to protect health and the environment, it therefore appears necessary that the
placing on the market and the use of PFOS should be restricted. The proposed
Directive would cover the major part of the exposure risks. Other minor uses of
PFOS do not seem to pose a risk and they are therefore currently exempted. They
will be further examined and they will be the subject of a specific impact assessment.

The products containing PFOS should also be restricted in order to protect the
environment. The present directive should only restrict new products and should not
apply to products already in use or on the second hand market.

Council Directive 76/769/EEC of 27 July 1976 on the approximation of the laws,
regulations and administrative provisions of the Member States relating to restrictions
on the marketing and use of certain dangerous substances and preparations’ should be
amended accordingly.

The objective of this Directive is to introduce harmonised provisions with regard to
PFOS, thus preserving the internal market whilst ensuring a high level of protection of
human health and the environment, as required by Article 95 of the Treaty.

This Directive is without prejudice to the Community legislation laying down
minimum requirements for the protection of workers, such as Council
Directive 89/391/EEC of 12 June 1989 on the introduction of measures to encourage
improvements in the safety and health of workers at work * and individual directives
based thereon, in particular Directive 2004/37/EC of the European Parliament and of
the Council of 29 April 2004 on the protection of workers from the risks related to
exposure to carcinogens or mutagens at work (Sixth individual Directive within the
meaning of Article 16(1) of Council Directive 89/391/EEC) (codified version)’ and
Council Directive 98/24/EC of 7 April 1998 on the protection of the health and safety
of workers from the risks related to chemical agents at work (fourteenth individual
Directive within the meaning of Article 16(1) of Directive 89/391/EEC)",

OJ L 262, 27.9.1976, p. 201. Directive as last amended by Commission Directive 2004/21/EC
(OJ L 57,25.2.2004, p. 4).

OJ L 183, 29.6.1989, p. 1. Directive as amended by Regulation (EC) No 1882/2003 of the European
Parliament and of the Council (OJ L 284, 31.10.2003, p. 1).

OJ L 158, 30.4.2004, p. 50.

OJL 131, 5.5.1998, p. 11.





EN

HAVE ADOPTED THIS DIRECTIVE:

Article 1

Annex I to Directive 76/769/EEC is amended as set out in the Annex to this Directive.

Article 2

1. Member States shall adopt and publish, by xx xx 200x [one year after the date of its
entry into force] at the latest, the laws, regulations and administrative provisions
necessary to comply with this Directive. They shall forthwith communicate to the
Commission the text of those provisions and a correlation table between those

provisions and this Directive.

They shall apply those provisions from xx xx 200x [eighteen months after the entry

into force of this Directive].

When Member States adopt those provisions, the provisions shall contain a reference
to this Directive or be accompanied by such a reference on the occasion of their
official publication. Member States shall determine how such reference is to be

made.

2. Member States shall communicate to the Commission the text of the main provisions

of national law which they adopt in the field covered by this Directive.

Article 3

This Directive shall enter into force on the day of its publication in the Official Journal of the

European Union.

Article 4
This Directive is addressed to the Member States.

Done at Brussels,

For the European Parliament For the Council
The President The President
7
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ANNEX

The following point [XX] is added to Annex I of Directive 76/769/EEC:

“IXX].

Perfluorooctane sulfonates
CsF17S0,X

(X = OH, Metal salt, halide,
amide, and other derivatives
including polymers)

(1) May not be placed on the market or used as a substance or
constituent of preparations in a concentration equal or higher
than 0.1 % by mass.

"(2) May not be placed on the market in products or parts
thereof in a concentration equal or higher than 0.1% by mass"

(3) By way of derogation, paragraphs 1 and 2 shall not apply
to

- photoresists or anti reflective coatings for
photolithography processes,

- industrial photographic coatings applied to films, papers,
or printing plates,

- mist suppressants for chromium plating,
- hydraulic fluids for aviation,
- fire fighting foams,

- controlled closed systems where the concentration of
PFOS released into the environment is less than 1ug per kg,
and where that release corresponds to less than 0.1% by
mass of the PFOS used in the system.
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July 7, 2000

Charles Auer (E403C) .
Director, Chemical Control Division :

Office of Pollution Prevention and Toxics

Office of Prevention, Pesticides and Toxic Substances

US Environmental Protection Agency

401 M. Street, SW

Washington, DC

Re: Phase-out Plan for POSF-Based Products

Dear Mr. Auer;

As you know, on May 16, 2000 3M announced that it will be phasing out manufacture of
products based on perfluorooctanyl chemistry. In that announcement, 3M indicated that
production of these materials would be substantially discontinued by the end of 2000 and that the
company would work with its customers to implement an orderly phase-out.

EPA has asked 3M to submit a detailed plan explaining how it intends to fulfill these
commitments. This letter and attachments are provided in response to EPA's request. As
discussed with the Agency, 3M's initial plan focuses on products derived from
perfluorooctanesulfonyl fluoride (POSF); these products constitute over 95 percent of 3M's total
production of perfluorooctanyl chemistries. Other products covered by 3M's May 16
announcement, including perfluorooctanoic acid (PFOA), will be separately discussed with EPA.

We appreciated the opportunity to discuss our phase-out plan with EPA staff on June 20. The
Agency's comments at the meeting and in subsequent conversations were very helpful and are
reflected in this letter and attachments. We have also continued to refine our plan on the basis of
updated information. Because of these modifications, our latest submission reflects 3M's current
phase-out plan and therefore supersedes our letters of June 16 and 23.

INTRODUCTION AND OVERVIEW

During the past two years, 3M has communicated extensively with EPA about fluorochemical
(FC) issues. We informed EPA management of our phase-out decision before it was announced
publicly and EPA is familiar with the considerations on which that decision was based. In
summary, 3M is discontinuing manufacture of perfluorooctanyl materials because of its
commitment to responsible environmental management and sound business principles. 3M
concluded that, in light of the persistence of certain FCs and their detection at extremely low
levels in the blood of the general population and wildlife, other business opportunities were more
deserving of the company's energies and attention than perfluorooctanyl-based chemistries. As
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3M has repeatedly emphasized, all existing knowledge indicates that the presence of these
chemistries in people and wildlife at the low levels detected does not pose a health or
environmental risk.

In deciding how to implement its phase-out decision, 3M has been guided by two objectives.
First, we wish to fulfill our commitment to accomplish a substantial phase-out of production as
expeditiously as practicable. Second, we want to minimize marketplace disruption and provide
for an orderly transition away from POSF-based products by the business sectors that depend on
perfluorooctanyl chemistries. Balancing these considerations is extremely challenging because
our POSF-based products are used in a wide range of applications with impacts on numerous
segments of the economy.

We are still receiving and evaluating the information necessary to balance these complex
considerations. However, this letter and attachments provide our best current understanding of
how we will implement our phase-out plan for POSF-based products. As illustrated in
Attachment 1, 3M's plan will result in a substantial reduction in production and import volumes
after December 31, 2000. Limited further production, at significantly lower levels, will continue
through the end of 2002. As shown in Atfachment 2, production of POSF-derived materials will
be reduced in 2001 to 12.3 percent of the projected 2000 baseline and would decline to 4.5
percent of the baseline in 2002. 3M anticipates that manufacture and import of affected products
will cease entirely at the end of 2002. Thereafter, 3M will continue to distribute small volumes
of certain previously manufactured products to specific customers.

After the end of the year, 3M manufacturing capacity will be committed entirely to certain
proposed "extended phase-out" applications for POSF-based products by our customers or other
3M businesses. These applications are identified in Affachments 3, 4 and 5. [These
attachments are CBL] They were selected on the basis of a careful evaluation process within
3M. We understand from our discussions with the Agency that EPA believes that 3M's initial
judgments are reasonable. However, we urge EPA to solicit public comment on extended phase-
out applications for POSF-based chemistries when it proposes regulations applicable to these
chemistries later this summer so that 3M customers and other interested parties can provide input
to EPA.

As you know, 3M is developing substitutes for certain products that will require Premanufacture
Notice (PMN) submissions before commercialization. We are pleased that EPA and 3M have
begun a dialogue on these substitute chemistries. This ongoing dialogue, which we hope will
continue during the PMN review process, will help 3M provide informed guidance to our
customers on substitution options at the earliest possible date so that they can switch to
acceptable alternates with minimum delay.

The remainder of this letter addresses five aspects of 3M's phase-out plan:

Scope of the plan

Details of production scale-down

Proposed extended phase-out applications
Proposed substitutes for POSF-based products

L 2B JNR BN 4

[3S]






Page 3
July 7, 2000

¢ 3M stewardship actions during the phase-out period
SCOPE OF 3M'S PLAN

Global Impacts. 3M's phase-out plan is global in scope. In developing the plan, we have applied
a consistent framework to production and use activities within and outside the US. 3M
recognizes that EPA does not have jurisdiction over manufacture and use of POSF-based
products outside the US, but we want the Agency to be informed about our phase-out actions on
a worldwide basis. :

Attachment 2 provides projected Year 2000 production volumes for POSF-based products for the
US and entire world. 3M management is in the process of determining which manufacturing
locations in the US and Europe will be used for production during 2001 and 2002. It is possible
that all production will be consolidated at a single facility in order to reduce costs and re-deploy
manufacturing resources efficiently. We will keep EPA informed of our manufacturing plans as
they evolve.

Status of FDA Regulated Products. The 3M phase-out plan includes products used in food
packaging, medical devices and other applications regulated by the Food and Drug
Administration (FDA). For purposes of comparison, we have provided a breakout of FDA-
regulated applications and associated production volumes. 3M will be informing FDA of our
phase-out plans for products within that agency's jurisdiction.

Inclusion of Additional Chemistries. Following our initial announcement, 3M has decided to
discontinue manufacture of products based on C-6 and C-10 homologs of POSF. We made this
decision because, in management's judgment, the rationale for our phase-out decision applied to
these products as well as to our C-8 sulfonated materials. The C-6 and C-10 products represent
relatively small volumes and are highlighted in the attachments to this letter.

DETAILS OF PRODUCTION SCALE-DOWN

Baseline Inventory of Affected Products. To establish a baseline for phase-out decisions, 3M
inventoried all POSF-based products currently manufactured by the company. This inventory is
presented in Aftachment 6. [Attachment 6 is CBI] The Attachment groups these products by use
category and then lists individual products in each category by 3M product code, CAS Number,
chemical name and the percentage of fluorochemicals (FCs) present in the product. In addition,
the Attachment provides projected Year 2000 production totals for each individual product and
use category.

Since six months remain in Year 2000, 3M used updated business forecasts prepared at the end
of 1999 to estimate production volumes for the remainder of the year. These estimated volumes
are presented for both the FC portion of the product and the entire product formulation (FC plus
other components). The FC poundages represent total solids (including reactants combined with
the FC starting material) and do not represent the POSF molecule itself.
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Year 2000 Ordering Process. 3M has asked customers to place final orders by October 1, 2000.
We are informing customers that final order amounts cannot exceed 50 percent of their purchase
volumes during 1999. Our intention is to meet customer requirements with product
manufactured during this calendar year. Depending on the size of the orders we receive, total
production volumes for 2000 could exceed the forecasted levels reflected in Attachment 6.

Production of Starting Materials and Intermediates. 3M has previously identified to EPA the
different raw materials and intermediates (including POSF itself) used in the manufacture of
POSF-based products. 3M was required to provide 1997 production volumes for several of these
chemicals under the 1998 TSCA Inventory Update Rule (IUR). Atfachment 7 provides these
TUR production figures, corrected to reflect a recent reanalysis of 1997 production data. The
Attachment shows 1997 U.S. production volumes for POSF of 4,083,000 lbs. For year 2000, a
1.5% decrease is anticipated from that number, which would be 4,022,000 Ibs. Because the TUR
submissions only include U.S. production and importation, a further adjustment is needed to
reflect POSF production at 3M’s Antwerp facility. After accounting for Antwerp operations, we
estimate that total worldwide POSF production in 2000 will be 8,100,000 Ibs.

Production of starting materials and intermediates for POSF-based products will necessarily
decline very significantly in 2001 and 2002 because of the substantial scale-down in production
of the end-products themselves. However, the precise volumes of POSF and its derivatives
produced during these years will depend on the chemical compositions and quantities of the
extended phase-out products which 3M continues to manufacture. Once the mix of these
products is finalized, 3M will be in a position to determine anticipated production levels for the
corresponding raw materials. 3M will assemble this information if EPA believes it is needed to
to develop regulations applicable to POSF-based chemistries.

PROPOSED EXTENDED PHASE-OUT APPLICATIONS

Process for Selection. To identify product uses for which production would continue after the
end of 2000, 3M screened its entire product line using three criteria:

1. Does the end-use product provide environmental, health or safety benefits to
which the fluorochemical component makes a substantial contribution?

2. Does the end-use product perform a unique or important function which is lost

without the fluorochemical component and is there either no technically

acceptable substitute available for the fluorochemical or is additional time

needed to qualify or prove out such a substitute?

Is use of the product specified by a federal or state agency or would

governmental activities (such as national defense) be affected if the product were

no longer available?

(M)

Products meeting one or more of these criteria were assigned to the extended phase-out category
and deemed suitable for production following December 31, 2000,

Attachment 3 provides background on extended phase-out products identified during 3M's
screening process. The Attachment sorts these products into three categories based on 3M's
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criteria for extending production beyond 2000. Where more than one criterion applies, the
product has been classified on the basis of the predominant rationale for extended phase-out. For
each affected product, the Artachment also provides a detailed description of the technological
complexities or other factors that preclude immediate availability of an acceptable substitute.
Attachment 4 complements this information by providing CAS numbers, chemical compositions
and projected volumes for the extended phase-out products. Finally, Aftachment 5 indicates the
intended distribution of the extended phase-out products to different global markets.

The three Attachments should be reviewed in conjunction with the more detailed use profiles for
POSF-based products provided in 3M’s May 26, 1999 white paper entitled Fluorochemical Use,
Distribution and Release Overview. EPA should also note that the CAS names that appear in
Attachment 4 are those that are specifically tied to 3M's proposed extended phase-out products.
Additional extended phase-out products that are identified subsequent to the date of this
submission may require limited production of chemicals not shown in the CAS names column.

Attachments I and 2 indicate the small volumes that 3M will produce for extended phase-out
applications during 2001 and 2002 in the aggregate and by product category. Anticipated
production volumes in 2001 should be /2.3 percent of the projected 2000 baseline on a global
basis. In 2002, global production should decline to 4.5 percent of the 2000 baseline, with no
production currently anticipated in 2003.

Need for Further Input on Selection of Extended Phase-out Products. 1t is important to keep
in mind that the judgments reflected in Attachment 3, 4 and 5 are preliminary and were based on
information currently available to 3M regarding the applications in which POSF-based products
are used. 3M necessarily has incomplete knowledge of the end-use products and processes of its
customers and, therefore, cannot make definitive judgments about the availability of substitute
materials or the precise impacts of phasing out specific products. We also made the decision not
to consult extensively with our customer base until we had reviewed our phase-out plan with
EPA. For this reason, our screening process has not fully captured customer views on extended
phase-out applications. To permit users of POSF-based products or other interested parties to
address this subject, we would encourage EPA to solicit public comment at the earliest possible
date.

Surfactant Properties of POSF-Based Materials. As Attachment 3 illustrates, the great majority
of the proposed extended phase-out products identified by 3M are in the industrial surfactant
category, which represents roughly 10 percent of projected Y2000 production of POSF-based
materials. Surfactants are crucial additives in many formulator applications used widely in
transportation, construction, electronic, oil and other market segments. They provide value
through two basic modes of operation. First is their ability to lower surface tension of liquids
and/or solids. Second is their ability to emulsify and disperse a host of materials. These
surfactant characteristics are typically achieved at very low concentrations within a formulation
due to the surfactant's ability to migrate to interfaces and surfaces.

The scientific literature documents that the lowest surface tensions attainable are derived from
the use of fluorosurfactants (perfluoro-containing surfactants). This is because the unique
physicochemical characteristics of perfluorinated compounds give them greater surface tension
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We look forward to continuing dialogue with EPA on our phase-out plan. We expect to be
refining the information in the attachments based on further feedback from our own organization
and customers and will submit updated attachments to EPA as appropriate.

We appreciate EPA's cooperation on this matter.

Best regards, ’
Lj\\\\w\ \)WM‘ [ S PR

William A. Weppner, Ph.D.

Director

Environmental, Health, Safety and Regulatory Affairs
Specialty Materials Markets Group

3M Center, Bldg. 236-1B-10

St. Paul, MN 55144
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Summary of the Phase-Out Plan for the production of POSF-
Containing Chemistry
Attachment 2

This summary presents total estimated production for 2000, which is useful as a baseline for comparing
production levels in subsequent plan years. The summary also presents projected production levels for

2001 and 2002. Extended transition period uses requiring production in 2001 and 2002 are included on
Attachment 3.

Total 3M POSF Containing Chemistry manufactured

Y2000 Baseline
Y2000" POSF containing chemistry-pounds produced globally: 9,895,500
Y2000 POSF containing chemistry-pounds produced in US: 6,490,000

Other Information for Baseline comparison
1999 POSF containing chemistry-pounds imported into the US": 239,900

Y2000 POSF containing chemistry-pounds used for FDA applications are 3,532,000

Y2001

Y2001 POSF containing chemistry-pounds to be produced globally: 1,215,300 or 12.3% of 2000 base-line.
See categories below for US production numbers.

Y2001 POSF containing chemistry-pounds used for FDA applications will be 300,000.

Y2002
Y2002 POSF containing chemistry-pounds to be produced globally: 447,900 or 4.5% of 2000 base-line.
See categories below for US production numbers.

Y2002 POSF containing chemistry-pounds used for FDA applications will be zero.

SORTED BY CATEGORY
Paper & Packaging Category

Global
Y2000 POSF containing chemistry-pounds produced: 3,297,200
Y2001 POSF containing chemistry-pounds to be produced: Zero

US Only
Y2000 POSF containing chemistry-pounds produced: 2,670,700

Y2001 POSF containing chemistry-pounds to be produced: zero

! Estimation based on Y2000 forecasts from customers before phase-out plan announcement.

? This estimate includes total solid pounds of fluorochemical containing compound and has not been broken
down to the POSF molecule.

* Imports are not included in 2000 production totals. 3M is presenting 1999 import figures because
projections for 2000 are not available.

Page 1 of 2






Textile, Leather, and Carpet Treatment Category
This category includes Apparel & Leather, Aftermarket (sold as part of commercial warranty packages),

Carpet, Fabric & Upholstery, and Commercial Care (consumer and professional) Fabric Protectors.

Global

Y2000 POSF containing chemistry-pounds produced: 4,762,900
Y2001 POSF containing chemistry-pounds to be produced: Zero

US Only

Y2000 POSF containing chemistry-pounds produced: 2,356,700
Y2001 POSF containing chemistry-pounds to be produced: Zero

Industrial Surfactants, Additives and Coatings Category
This category includes the External sales of Coatings, Electroplating & Etching Surfactants, Household
Additives, Insecticides, Intermediates, and Mining & QOil and Internal 3M Applications

Global

Y2000 POSF containing chemistry-pounds produced: 1,501,800
Y2001 POSF containing chemistry-pounds to be produced: 881,700
Y2002 POSF containing chemistry-pounds to be produced: 432,600
US Only

Y2000 POSF containing chemistry-pounds produced: 1,259,000
Y2001 POSF containing chemistry-pounds to be produced: 808,400
Y2002 POSF containing chemistry-pounds to be produced: 428,400

Fire Fighting Foams Category

Global

Y2000 POSF containing chemistry-pounds produced: 333,600
Y2001 POSF containing chemistry-pounds to be produced: 333,600
Y2002 POSF containing chemistry-pounds to be produced: 15,300
US Onl

Y2000 POSF containing chemistry-pounds produced: 203,500
Y2001 POSF containing chemistry-pounds to be produced: 203,500
Y2002 POSF containing chemistry-pounds to be produced: 15,300
Page 2 of 2






Attachment 7

POSF and Core Reactant Product Volumes

T997 US
Production as |1997 US
Reported in Production
1998 IUR based on May
Submission 2000 rework
CAS# CAS Name (Ibs) (Ibs)
1-Octanesulfonyl fluoride, 1,1,2,2,3,3,4,4,5,5,6,6,7,7,8,8,8- »
307-35-7 heptadecafluoro- 3,492,000 4,083,000
1-Octanesulfonamide, 1,1,2,2,3,3,4,4,5,5,6,6,7,7,8,8,8-
754-91-6 heptadecafluoro- 0
Glycine, N-ethyl-N-[(heptadecafluorooctyl)sulfonyl]-, potassium
2991-51-7 salt 12,180
1-Octanesulfonamide, N-ethyl-1,1,2,2,3,3,4,4,5,5,6,6,7,7,8,8,8-
4151-50-2 heptadecafluoro- 31,081
1-Octanesulfonamide, 1,1,2,2,3,3,4,4,5,5,6,6,7,7,8,8,8-
31506-32-8 heptadecafluoro-N-methyl- 48,300
1-Octanesulfonamide, N-ethyl-1,1,2,2,3,3,4,4,5,5,6,6,7,7,8,8,8-
1691-99-2 heptadecafluoro-N-(2-hydroxyethyl)- 2,149,000
1-Octanesulfonamide, 1,1,2,2,3,3,4,4,5,5,6,6,7,7,8,8,8-
24448-09-7 heptadecafluoro-N-(2-hydroxyethyl)-N-methyl- 1,861,000
2-Propenoic acid, 2-
423-82-5 [ethyl[(heptadecafluorooctyl)sulfonylJamino]ethyl ester 7,678
2-Propenoic acid, 2-
25268-77-3 [[(heptadecafluorooctyl)sulfonyllmethylamino]ethy! ester 777,765
2-Propenoic acid, 2-methyl-, 2-
376-14-7 [ethyl[(heptadecafluorooctyl)sulfonyl]laminolethyl ester 53,5607
2-Propenoic acid, 2-methyl-, 2-
14650-24-9 [[(heptadecafluorooctyl)sulfonyljmethylaminolethyl ester 36,327
423-50-7 1-Hexanesulfonyl! fluoride, 1,1,2,2,3,3,4,4,5,5,6,6,6-tridecafluoro- 501,634
1-Decanesulfonyi fluoride,
307-51-7 1,1,2,2,3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10-heneicosafluoro- 24,171
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EXPLANATORY MEMORANDUM

1. INTRODUCTION AND CONTEXT

Perfluorooctane sulfonates (PFOS) are anions that are commercially available in the form of
salts, derivatives and polymers. The major uses for PFOS-related substances were in
providing grease, oil and water resistance to materials such as textiles, carpets, paper and in
general coating. The substances used in these areas were largely PFOS-polymers for fabrics
and PFOS-substances for paper treatment and coatings. Other smaller volume uses are in
chromium plating, photography, photolithography, fire fighting foams and in hydraulic fluids
for aviation.

The proposal is primarily based on the following studies:

— An OECD hazard assessment was endorsed at the 34™ Joint Meeting of the Chemicals
Committee and the Working Party on Chemicals, Pesticides and Biotechnology
(5-8 November 2002). According to this assessment PFOS is persistent in the environment,
bio accumulative and toxic to mammalian species.

— A risk evaluation report and a risk reduction strategy which includes an impact
assessment have been prepared by the United Kingdom in accordance with the principles
of Council Regulation (EEC) 793/93 of 23 March 1993 on the evaluation and control of
the risks of existing substances'.

— The Scientific Committee on Health and Environmental Risks (SCHER) examined the
scientific aspects of the above mentioned risk reduction strategy and confirmed in its
opinion adopted on 18 March 2005 that the data indicate that PFOS was very persistent,
very bio-accumulative and toxic.

Estimates of emissions from each use area have been made. The risk assessment identified a
need for reducing the risks to health and the environment from PFOS. The risk reduction
strategy recommended marketing and use restrictions for certain uses. The proposed Directive
would cover the great part of the exposure risks by preventing the use of PFOS in carpets,
textiles, upholstery, leather, apparel, paper, packaging and other applications. These uses
seem already to be phased out and the proposal would prevent their reintroduction. There
are some further smaller and specific uses in chromium plating, photography,
photolithography, fire fighting foams and in hydraulic fluids for aviation. The volumes
used in these limited areas, and the emissions into the environment, would need to be
further assessed, but they are currently expected to be very small. The advantages and
disadvantages of regulating these uses would have to be subject to impact assessment.

An ongoing research project PERFORCE (http://www.science.uva.nl/perforce/) which is
financed by the Research Framework Programme is generating new data, e.g. on exposures,
sources and routes and physico-chemical parameters of PFOS.

! OJ L 84,5.4.1993, p. 1.
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Council Directive 76/769/EEC of 27 July 1976 on the approximation of the laws, regulations
and administrative provisions of the Member States relating to restrictions on the marketing
and use of certain dangerous substances and preparations® should therefore be amended
accordingly.

The objective of the Directive would be to introduce harmonised provisions with regard to
PFOS, thus preserving the internal market whilst ensuring a high level of protection of human
health and the environment, as required by Article 95 of the Treaty.

2. JUSTIFICATION FOR PROPOSAL

What are the objectives of the proposal in relation to the Community’s obligations?

Due to the fact that certain uses of chemicals cannot be controlled under certain conditions,
safety for health and the environment can only be ensured by prohibiting such uses of the
substances and preparations concerned.

The aim of the proposal is to preserve the Internal Market. When Member States adopt
national provisions restricting the marketing and use of dangerous substances and
preparations there will be obstacles to trade because of differences in legislation between
Member States. The Draft Proposal aims to improve the conditions for the functioning of the
Internal Market to the benefit of the protection of health and the environment.

What are the courses of action available to the Community?

The only course of action available is to make a proposal for an amendment to
Directive 76/769/EEC providing for harmonised rules on the use of PFOS.

Are uniform rules necessary? Is it not sufficient to establish targets to be implemented by
Member States?

The proposed Directive would establish uniform rules for the circulation of PFOS. It also
guarantees a high level of protection of health and the environment. The proposed amendment
to Directive 76/769/EEC is the only way to meet these goals. Targets would be insufficient.

3. RATIONALE OF THE PROPOSAL

The proposed Directive would extend Annex I to Directive 76/769 by adding the substance
PFOS. Marketing and use of this substance would thus be restricted.

4. COSTS AND BENEFITS

4.1. Costs

The proposed Directive should pose only minor problems to the industry or trade, as the uses
of PFOS are declining in the concerned cases, and companies have already developed
alternatives.

2 OJ L 262, 27.9.1976, p. 201.
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4.2. Benefits

The benefits of the proposal are to establish an Internal Market as well as to protect human
health and the environment. The proposed restriction will ensure that for certain uses which
pose a risk to human health or the environment PFOS are no longer on the market.

S. PROPORTIONALITY

The proposed Directive would yield benefits in terms of protecting human health and the
environment. This will be achieved at little cost.

6. CONSULTATIONS PERFORMED IN PREPARING THE DRAFT
AMENDMENT

Advice on the preparation of the proposal was sought through meetings involving experts
from Member States and the European Chemical Industry Council (CEFIC), the outcome of
which is reflected in the proposal. The European Consumers’ Organisation BEUC has also
been invited to give comments.

7. CONFORMITY WITH THE TREATY

This proposal is intended to preserve the Internal Market and at the same time ensure a high
level of protection of human health and the environment. It is therefore in conformity with
Article 95(3) of the Treaty.

8. EUROPEAN PARLIAMENT AND EUROPEAN ECONOMIC AND SOCIAL
COMMITTEE

In compliance with Article 95 of the Treaty, the Codecision Procedure with the European
Parliament is applicable. The European Economic and Social Committee has to be consulted.
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2005/0244 (COD)
Proposal for a
DIRECTIVE OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL

relating to restrictions on the marketing and use of perfluorooctane sulfonates
(amendment of Council Directive 76/769/EEC)

(Text with EEA relevance)

THE EUROPEAN PARLIAMENT AND THE COUNCIL OF THE EUROPEAN UNION,

Having regard to the Treaty establishing the European Community, and in particular
Article 95 thereof,

Having regard to the proposal from the Commission >,

Having regard to the opinion of the European Economic and Social Committee *,

Acting in accordance with the procedure laid down in Article 251 of the Treaty >,

Whereas:

(1)

(2)

3)

An OECD hazard assessment has been done on the basis of information that was
available by July 2002. This assessment concluded that the potential hazards of
perfluorooctane sulfonates (PFOS) indicate cause for concern.

The risks posed to health and environment by PFOS have been assessed in accordance
with the principles of Council Regulation (EEC) 793/93 of 23 March 1993 on the
evaluation and control of the risks of existing substances®. The risk assessment
identified a need to reduce the risks to health and environment.

The Scientific Committee on Health and Environmental Risks (SCHER) has been
consulted. The SCHER has seen a need for further scientific risk assessment of PFOS
but it also agreed that risk reduction measures might be necessary to avoid the re-
occurrence of former uses. According to SCHER, on-going critical uses in the aviation
industry, the semiconductor industry, and the photographic industry do not appear to
pose a relevant risk to the environment or human health, if releases into the
environment and workplace exposure are minimised. With regard to fire-fighting
Joams, the SCHER agrees that health and environmental risks of substitutes must be

[ RV R N W)

ocrl...[...Lp-[.-]
ocrl...[...Lp-[.-]
ocrl...[...Lp-[.-]

OJ L 84, 5.4.1993, p. 1. Regulation as amended by Regulation (EC) No 1882/2003 of the European
Parliament and of the Council (OJ L 57, 25.2.2003).
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(4)

)

(6)

(7)

(8)

assessed before a final decision can be taken. With regard to chromium plating
measures to reduce the emissions should be assessed.

In order to protect health and the environment, it therefore appears necessary that the
placing on the market and the use of PFOS should be restricted. The proposed
Directive would cover the major part of the exposure risks. Other minor uses of
PFOS do not seem to pose a risk and they are therefore currently exempted. They
will be further examined and they will be the subject of a specific impact assessment.

The products containing PFOS should also be restricted in order to protect the
environment. The present directive should only restrict new products and should not
apply to products already in use or on the second hand market.

Council Directive 76/769/EEC of 27 July 1976 on the approximation of the laws,
regulations and administrative provisions of the Member States relating to restrictions
on the marketing and use of certain dangerous substances and preparations’ should be
amended accordingly.

The objective of this Directive is to introduce harmonised provisions with regard to
PFOS, thus preserving the internal market whilst ensuring a high level of protection of
human health and the environment, as required by Article 95 of the Treaty.

This Directive is without prejudice to the Community legislation laying down
minimum requirements for the protection of workers, such as Council
Directive 89/391/EEC of 12 June 1989 on the introduction of measures to encourage
improvements in the safety and health of workers at work * and individual directives
based thereon, in particular Directive 2004/37/EC of the European Parliament and of
the Council of 29 April 2004 on the protection of workers from the risks related to
exposure to carcinogens or mutagens at work (Sixth individual Directive within the
meaning of Article 16(1) of Council Directive 89/391/EEC) (codified version)’ and
Council Directive 98/24/EC of 7 April 1998 on the protection of the health and safety
of workers from the risks related to chemical agents at work (fourteenth individual
Directive within the meaning of Article 16(1) of Directive 89/391/EEC)",

OJ L 262, 27.9.1976, p. 201. Directive as last amended by Commission Directive 2004/21/EC
(OJ L 57,25.2.2004, p. 4).

OJ L 183, 29.6.1989, p. 1. Directive as amended by Regulation (EC) No 1882/2003 of the European
Parliament and of the Council (OJ L 284, 31.10.2003, p. 1).

OJ L 158, 30.4.2004, p. 50.

OJL 131, 5.5.1998, p. 11.
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HAVE ADOPTED THIS DIRECTIVE:

Article 1

Annex I to Directive 76/769/EEC is amended as set out in the Annex to this Directive.

Article 2

1. Member States shall adopt and publish, by xx xx 200x [one year after the date of its
entry into force] at the latest, the laws, regulations and administrative provisions
necessary to comply with this Directive. They shall forthwith communicate to the
Commission the text of those provisions and a correlation table between those

provisions and this Directive.

They shall apply those provisions from xx xx 200x [eighteen months after the entry

into force of this Directive].

When Member States adopt those provisions, the provisions shall contain a reference
to this Directive or be accompanied by such a reference on the occasion of their
official publication. Member States shall determine how such reference is to be

made.

2. Member States shall communicate to the Commission the text of the main provisions

of national law which they adopt in the field covered by this Directive.

Article 3

This Directive shall enter into force on the day of its publication in the Official Journal of the

European Union.

Article 4
This Directive is addressed to the Member States.

Done at Brussels,

For the European Parliament For the Council
The President The President
7
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ANNEX

The following point [XX] is added to Annex I of Directive 76/769/EEC:

“IXX].

Perfluorooctane sulfonates
CsF17S0,X

(X = OH, Metal salt, halide,
amide, and other derivatives
including polymers)

(1) May not be placed on the market or used as a substance or
constituent of preparations in a concentration equal or higher
than 0.1 % by mass.

"(2) May not be placed on the market in products or parts
thereof in a concentration equal or higher than 0.1% by mass"

(3) By way of derogation, paragraphs 1 and 2 shall not apply
to

- photoresists or anti reflective coatings for
photolithography processes,

- industrial photographic coatings applied to films, papers,
or printing plates,

- mist suppressants for chromium plating,
- hydraulic fluids for aviation,
- fire fighting foams,

- controlled closed systems where the concentration of
PFOS released into the environment is less than 1ug per kg,
and where that release corresponds to less than 0.1% by
mass of the PFOS used in the system.
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1. BACKGROUND

Perfluorooctane sulfonate is a fully fluorinated moiety which is found in a large family of
PFOS related substances. Most members of this group are polymers of high molecular
weights in which PFOS constitutes only a small fraction of the total polymer molecule
and of the final product.

On 16 May 2000, the major global producer of PFOS (3M) announced a voluntary phase
out from 2001 onwards. An OECD hazard assessment was produced according to which
the production of PFOS has now ceased, apart from a small-scale uses.

A study has been undertaken by RPA in association with the British authorities. The
report recommends a risk reduction strategy to be taken forward.

2. TERMS OF REFERENCE

The SCHER is requested to examine the following issues:

1. To assess the overall scientific quality of the RPA report, and in considering this,
to comment on the methodology, findings, conclusions and recommendation of the
report.

2. To evaluate the contribution of the ongoing uses to the overall risks for the

environment and to human health.

a. Does the SCHER think it likely that all PFOS derivatives would fulfil the
criteria for classification as PBT and whether they would qualify for the
classification under POP criteria?

b. How rapidly and to what level does the SCHER think that the concentrations
of PFOS found in the environment will reduce as a consequence of the recent
phase out of numerous uses of PFOS?

c. Does the SCHER expect that the concentrations of PFOS in the environment
will reduce to the extent that they will reach a level at which there is no risk?

d. Does the SCHER think that the current emissions into the environment from
ongoing uses have a significant influence on the rate of reduction of the
concentrations of PFOS found in the environment?

3. OPINION
3.1. Overall considerations

The proposed Risk Reduction Strategy by Risk & Policy Analysts Limited (RPA, 2004)
applies to PFOS, its salts and related substances including polymers, which contain one
or more perfluorooctylsulphonate groups (i.e. CsF17SO;) and may potentially degrade or
metabolise to PFOS under certain conditions. This strategy thus does not include
perfluoroalkylsulphonates with other chain lengths than eight carbons, or
perfluorocarboxylates. Several of these substances have similar properties as PFOS, and
may be used as substitutes.
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PFOS is not on an EU priority list and there is no EU Risk Assessment Report available.
It was undergoing a national environmental risk assessment by the UK in 2004 (RER,
2004). Further to preliminary indications of persistence and toxicity, the Organisation for
Economic Co-operation and Development (OECD) performed in 2002 an assessment of
the hazards associated with PFOS. With regard to the environmental fate, the OECD
concluded that PFOS is persistent and bioaccumulative; the OECD reports toxicity
studies on several aquatic and terrestrial species. PFOS has been detected in tissues of a
number of species of wildlife (including marine mammals), in surface water and
sediment, in wastewater treatment plant effluent, sewage sludge and in landfill leachate.

The RPA report is based on the UK Risk Evaluation Report (RER, 2004) which has
mainly taken the information provided in the OECD (2002) report on PFOS. In this RER,
risk characterisation is performed according to the procedures suggested in the TGD
(2003) and using the EUSESv2 model. The SCHER is of the opinion that considering the
particular properties of PFOS and related substances this approach is not suitable for
these particular compounds. The physico-chemical properties including surface-tension
activity produce an unusual environmental behaviour. Therefore the conventional
partitioning approaches cannot be applied and consequently the PEC calculations cannot
be supported by the SCHER. It is noted that the PECs are not sufficiently validated
(including assessment of uncertainties) against the available monitoring data. The
SCHER is particularly concerned on the way bioaccumulation data is used in the
assessment of secondary poisoning. The SCHER is of the opinion that the procedure used
in the RER is not suitable for PFOS and related substances. The reasons for this are: (1)
the bioaccumulation potential of PFOS is not related to the typical mechanisms
associated with accumulation in lipid-rich tissues observed for other organic chemicals,
(2) in fact, the bioaccumulation is associated with a rapid assimilation, low elimination
rate and protein binding, (3) the toxico-kinetic information indicates multi-
compartmental kinetics and therefore the bioaccumulation/bioconcentration potential is
related to the exposure level and cannot be reduced to a single BAF.

Based on the concerns expressed above, the SCHER cannot support the conclusions of
the environmental risk characterisation for the present and possible future uses of PFOS
(and related substance) proposed in the RER. However, concentrations in some aquatic
and terrestrial organisms have been reported in several areas, indicating a potential
concern for secondary poisoning even at regional level. Due to the contribution of
historical emissions, the relevance of the proposed PEC/PNEC ratios for assessing the
potential risk of current and future uses cannot be established.

The SCHER has also reservations regarding the conclusions reached by RPA on the risks
of PFOS and related substances to human health. RPA used the 3M Risk Assessment
Report (2003) as basis, where “adequate margins of exposure” were claimed for the
general population, and medical surveillance data were used to demonstrate the absence
of adverse effects in workers. As PFOS has been detected in the serum of occupational
and general populations with elimination half-lives in the order of years, and because the
lowest serum effect levels found in animal long-term repeated-dose studies were in the
same range as the serum levels of some workers, a scientific human health risk
assessment should be performed, taking into account the substantial differences in
elimination kinetics between animal species and man.

Use of PFOS and PFOS related substances in consumer applications such as carpets,
leather/apparel, textiles/upholstery, paper and packaging, coatings, industrial and
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household cleaning products, pesticides and insecticides has been largely abandoned
following the announcement of the main global producer (3M) to voluntarily phase out
manufacture and use of PFOS consumer applications. Continued use in some of these
applications is, however, reported from single European countries. According to RPA,
there is no evidence of use in Europe in medicinal products or medical devices, flame
retardants, mining/oil surfactants and adhesives. These uses were therefore not
considered any further in the RPA risk reduction strategy.

Ongoing industrial/professional usage of PFOS and PFOS-related substances has been
confirmed for five sectors in the EU (current demand):

- Metal (chromium) plating (8,600 - 10,000 kg/year)

- Fire fighting foams (estimated quantity held in current stock: 122 tonnes)
- Photographic industry (approximately 850 kg PFOS-related substances/year)
- Semiconductor industry (436 kg/year)
- Aviation industry (hydraulic fluids; approximately 730 kg/year).
3.2. Question 1

The SCHER is asked to assess the overall scientific quality of the RPA report and in
considering this, to comment on the methodology, findings, conclusions and
recommendation of the report.

In response to this question, the SCHER will focus its comments on the scientific basis
used for the management strategy, but will not comment on the risk reduction strategy
itself:

As pointed out earlier in this document, some fundamental assumptions made in the RPA
report lack substantiation, and the SCHER cannot therefore support the estimations
presented in the environmental risk characterisation for present and possible future uses
of PFOS (and related substance) proposed in the RER, and taken over into the RPA
report. However, the SCHER agrees, that measured concentrations in some aquatic and
terrestrial organisms indicate a potential concern for secondary poisoning, even at the
regional level.

The SCHER has reservations also with regard to RPA’s conclusion on the risks to human
health, which were uncritically taken from the 3M Risk Assessment Report (2003). In
particular, the summary statement that “...the observed levels of PFOS in human serum
demonstrate adequate margins of exposure and should not be associated with increased
health risk” cannot be supported by the SCHER.

The SCHER acknowledges that no consistent associations between exposure to PFOS
and haematological, hormonal, or biochemical parameters were found in surveys of
occupationally exposed workers with serum levels of up to 10 pg/ml, and that no
conclusions with regard to human carcinogenicity can be drawn from the available
epidemiology data, including a retrospective cohort study with a reported increased risk
of bladder cancer in workers who were highly exposed to fluorochemicals, but also other
chemicals, primarily in non-production jobs, including maintenance and incinerator and
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wastewater treatment plant operations (SMR 12.77; 95% CI 2.63-37.3; Alexander et al..
2003).

The toxicity profile of PFOS is, however, fairly consistent across different animal
species, and includes liver toxicity, hypolipidemia, liver tumours, and toxicity to the
developing organism. As PFOS has not shown a genotoxic activity in a wide variety of
tests, it is justified to assume a non-genotoxic mechanism for the development of liver,
thyroid and mammary gland tumours. The key health hazards identified in animal
studies were therefore repeated dose and developmental toxicity, with the lowest effect
level found in a chronic dietary toxicity study on rats at 2 ppm (corresponding to ~17
pug/ml serum; mild hepatocellular centrilobular hypertrophy in males). The NOAEL in
this study was at 0.5 ppm (4 pg PFOS/ml serum). Dose-dependent mortality was seen in
rodent offspring after exposure of dams to PFOS in postnatal, reproductive and
developmental toxicity studies. Exposure to 3 mg/kg bw/day (rat, corresponding to 72
pg/ml serum) and 10 mg/kg bw/day (mouse) resulted in the death of 50% of the offspring
within four days, possibly related to an interference of the chemical with lung
maturation. In this study, the benchmark dose that predicts a 5% increase in pup
mortality over background was estimated at 0.58 mg/kg bw/day. In a rat 2-generation
reproductive study the NOAEL and LOAEL for second generation offspring (F2 pups)
were 0.1 mg/kg bw/day and 0.4 mg/kg bw/day based on reductions in pup weight.

Substantial differences exist in the elimination kinetics between animal species and man.
These differences have to be taken into account in order to judge whether or not “...the
observed levels of PFOS in human serum demonstrate adequate margins of exposure”.
No such information is presented in the RPA report. Whilst simply comparing serum
levels in the general population (0.030 — 0.040 ug/ml, geometric mean) with the no effect
level in the chronic rodent studies (4 pg/ml serum) indeed reveals Margins of Exposure
>100, indicating a low risk for the general population, serum levels of workers (up to 13
pg/ml) are already in the range of those levels at which toxicity has been observed in
animal studies. The SCHER is therefore of the opinion that a full human health risk
assessment should be performed.

Potential risk reduction measures that were examined by RPA were those of the TGD
document. These measures were assessed against the following decision criteria (in
accordance with the TGD): a) effectiveness, b) practicality, ¢) economic impact, and d)
monitorability. Where controls on the marketing and use of PFOS and PFOS containing
substances were proposed, an analysis of the advantages and drawbacks of the substance
itself and its substitutes was undertaken by RPA. The recommended risk reduction
measures included: manufacturing process changes, environmental emission control,
exposure control, provision of information and guidance, waste disposal, marketing and
use restrictions, and measures for “previous uses” to prevent re-introduction.
Additionally, classification and labelling were proposed (R51/R53; R48).

3.2.1. Findings and recommendations for on-going uses:

- Metal (chromium) plating

PFOS is used as mist suppressant in hard, decorative and plastic chromium plating.
According to the RPA report, there are no means of reducing emissions from its use in
these applications to near zero level. Alternative processes/operations and/or emission
controls for hard and plastic chromium platers include additional extraction ventilation

and tank enclosure; and for decorative chromium platers alternatively also a move away
6
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from Cr(VI) processes to Cr(Ill) processes. A voluntary agreement with the plating
industry was considered unlikely to succeed given that previous initiatives to promote a
shift to Cr(III) technology have had little effect. Therefore, RPA proposed marketing and
use restrictions through national regulations in accordance with EU Directive
76/769/EEC.

The SCHER notes that the risk reduction strategy assumes 100% release into the
environment, without taking into consideration recycling measures and waste disposal by
incineration. For Europe, Industry has calculated a total emission of only 517 kg based
on data from a German plant and extrapolated to the European situation.

- Fire fighting foams

PFOS based substances are no longer used in the manufacture of fire fighting foams. The
RPA report notes that 95% of the substitute foams that are currently available in the UK
are based on perfluorocarboxylates and telomer sulphonates with unknown long-term
effects on the environment. Further toxicity data has also to be generated on the fluorine-
free alternative foams.

Given these uncertainties, the immediate destruction and replacement of PFOS based
foams is not recommended in the RPA report. Instead, a five year delay in destruction of
the remaining foams is suggested to allow for provision of better data on the impact of
the substitutes. The ongoing use of remaining stocks should be subject to a number of
conditions, such as that they are not used at incidents where firewater containment is not
possible.

RPA proposes marketing and use restrictions through national regulations in accordance
with EU Directive 76/769/EEC.

The SCHER notes, that releases into the environment were estimated to be 570 kg PFOS-
acid/year (based on a use rate of 15%/year and a PFOS-concentration of 1% in the
foams). This is probably overstating the actual releases, because a use rate of only 0.5%
for PFOS-based foams is reported elsewhere (UK Environment Agency, 2004: Risk
Evaluation Report, p. 21).

- Photographic industry

PFOS itself is not used in the photographic industry. The use of PFOS related substances
in the photographic industry has been reduced by more than 80% through replacement by
telomer products. It is noted, that telomers are currently under review in various
countries. If restrictions will be placed on telomers, it may become more difficult to
further reduce or eliminate PFOS in this sector. Furthermore, for a few applications no
alternatives are currently available, including electrostatic charge control, which may
affect workers safety. Current releases into the environment were estimated to be about
6.75 kg PFOS-related substances/year from film development, and 1.02 kg PFOS-
acid/year into waste water and 0.051 kg PFOS-acid/year into air from the manufacturing
of films.

RPA proposes marketing and use restrictions through national regulations in accordance
with EU Directive 76/769/EEC with a conditional derogation period of 5 years for the
critical photographic applications where no replacement is currently available.
Conditions for permitted use should include that PFOS related substances are only used
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in closed systems, and high temperature incineration of all PFOS containing waste. Any
prolongation of the 5-year-derogation period would need detailed justification (e.g.
providing evidence of research progress). Efforts to secure an industry voluntary
agreement aimed at ensuring effective emissions control and high temperature
incineration of wastes containing PFOS related substances are also suggested by RPA.

- Semiconductor industry

Substitutes (of unknown identity) are available only for developer applications. There are
currently no alternatives available for anti-reflective coatings. For photoresists alternative
processes are in the early stages of development.

RPA proposes marketing and use restrictions through national regulations in accordance
with EU Directive 76/769/EEC with a conditional derogation period of 5 years for the
critical applications where no replacement is currently available. Conditions for
permitted use should include that PFOS related substances are only used in closed
systems, and high temperature incineration of all PFOS containing waste. Any
prolongation of the 5-yr-derogation period would need detailed justification (e.g.
providing evidence of research progress). Efforts to secure an industry voluntary
agreement aimed at ensuring effective emissions control and high temperature
incineration of wastes containing PFOS related substances are also suggested by RPA.

The SCHER notes that waste incineration with high destruction and removal efficiency
was not taken into account when estimating current releases. If complete elimination of
the use in developers is assumed (as indicated by industry), about 43 kg PFOS-related
substance/year are estimated to be released into the environment (use in developers: 195
kg/year; incineration of 83% of the remaining 241 kg/year with 99.99% destruction and
removal efficiency).

- Aviation industry

According to the RPA report, there are no current alternatives to the PFOS related
substances in hydraulic fluids for aircraft systems. In recognition of the long time frames
involved in replacing this use this application should be derogated from marketing and
use restrictions with no set deadline for phase-out but with continuing review. PFOS
related substances should be subject to conditions of permitted use, involving provisions
for the collection and disposal of aviation hydraulic fluids via high temperature
incineration. Efforts to secure an industry voluntary agreement are suggested.

Releases into waste water were estimated to be 3.94 kg PFOS-acid/year, and to soil 9.2
kg PFOS-acid/year.

3.2.2. Former uses

The risk reduction strategy proposes marketing and use restrictions through national
regulations and EU Directive 76/769/EEC for all former uses in order to prevent the re-
introduction and re-use of PFOS related substances in these applications. The SCHER
supports this recommendation, but notes that high uncertainty exists on the actual versus
“historical” uses. Certain EU member countries have indeed confirmed that single
applications that were classified “historical” in the UK are still on-going in their country.

In conclusion, in order to answer to Question 1, it is opinion of the SCHER that:
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e the RPA report suffers from a lack of scientific detail to substantiate the
recommendations, and the information presented does not appear to be a
sufficient basis for decision-making. The RPA report is based on the UK Risk
Evaluation Report, which used the methodology of the TGD (2003). The SCHER
is of the opinion that considering the particular properties of PFOS and related
substances, this approach is not suitable for a science-based risk characterisation
and consequently the PEC calculations cannot be supported by the SCHER, nor
can the SCHER support the conclusions for the present and possible future uses
of PFOS (and related substance). Concentrations in some aquatic and terrestrial
organisms in several areas indicate a potential concern for secondary poisoning
even at regional level.

e the SCHER has reservations also with regard to RPA’s conclusion on the risks to
human health. The data as presented in the RPA report is not sufficient to
adequately judge the risk of PFOS and PFOS related substances to human health.

3.3. Question 2

The SCHER was asked “to evaluate the contribution of the ongoing uses to the overall
risks for the environment and to human health”

a. Does the SCHER think it likely that all PFOS derivatives would fulfil the
criteria for classification as PBT and whether they would qualify for the
classification under POP criteria

b. How rapidly and to what level does the SCHER think that the concentrations
of PFOS found in the environment will reduce as a consequence of the recent
phase out of numerous uses of PFOS?

c. Does the SCHER expect that the concentrations of PFOS in the environment
will reduce to the extent that they will reach a level at which there is no risk?

d. Does the SCHER think that the current emissions into the environment from
ongoing uses have a significant influence on the rate of reduction of the
concentrations of PFOS found in the environment?

Given that risks are not properly characterized (Questionl) the SCHER cannot address
this question relating to the contribution to risk. The following therefore relates only to
the contribution to exposure reduction.

In order to respond to these questions, the SCHER compared exposures from former and
ongoing uses:

Environmental and human exposure assessment before phase out of major
applications, including the contribution of other sources like formation of PFOS
from degradation of PFOS related compounds

Before their phase out PFOS and PFOS-related substances were mainly used in the
textile and leather industry, in household cleaning products, in pesticides and
insecticides, in paper, packaging, and coatings. According to the RPA report, in the UK
alone more than 100 tonnes of PFOS were used in these applications in 2000 (>25 tonnes
for paper and packaging protecting, >25 tonnes for carpet protection, >10 tonnes for
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coatings (additives), >10 tonnes for apparel and leather protection, >10 tonnes for fabric
and upholstery protection, and >1 tonne for fire fighting foams. Additives for household
products, chemical intermediates, electroplating/etching bath surfactants and others
accounted for less than 1 tonne each). For Europe, the ECB noted 10 PFOS-related raw
chemicals in trade (imported and/or manufactured) since 1996 or 2000, each in volumes
less than 1000 tonne/year (OECD, 2004). According to the 3M Company, U.S.
production and import of these chemicals in 2000 was estimated at 2,950 metric tons
(OECD, 2004). The global consumption in 2000 was estimated based on data from the
3M Company to be = 4,500 metric tons (OECD, 2002).

The OECD survey (2004) also gives the following estimates for the use in the EU,
largely describing the situation before the PFOS products were removed from the market:

Table 1: EU uses of PFOS related substances in 2000 (OECD, 2004)

Substance EU quantity Note
Use
Type (tonnes/year)
Chromium plating acid 10 Estimate from
Germany
Photolithography substance 0.47 ESIA/SEMI
estimate
Photography acid 0.85 EPCI estimate
polymer EPCI estimate, use
0.75
of film
Aviation acid 0.73 One third pf world
use estimate
Fire fighting foams acid 0.57 From UK estimate
of foam use
polymer From UK estimate
Fabric treatment 240 of 4.8 tons, .
assuming UK is
20% of EU
substance From UK estimate
of 32 tons,
Paper treatment 160 assuming UK is
20% of EU
substance From UK estimate
. of 18 tons,
Coatings 20 assuming UK is
20% of EU
Total = 500 tonnes/year
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For major former uses emission estimates have been made by RPA on basis of EU
emission scenarios and information from industry (relating to the year 2000). These are
summarised in the following:

Table 2: EU emissions estimates for the year 2000

Compartment EU emissions per year
PFOS-related substances
Fabrics treatment Waste water 30 kg
Fabrics service life Water 1,018 kg
Soil 599 kg
Paper treatment Waste water 7,200 kg
Coating Waste water 405 kg
PFOS-polymers
Fabrics treatment Waste water 3,024 kg
Fabrics service life Water 101,800 kg
Soil 59,900 kg
Total 174 tonnes / year

PFOS was found in surface water and sediment, downstream of production sites, waste
water treatment plant effluents, sewage sludge, landfill leachate, and in wildlife species
all over the world, including very remote areas in the Arctic. At present, it is unclear
which exposure pathways are responsible for the small quantities of PFOS (and several
other perfluorinated compounds) now found in the serum of the general population
around the world. Surveys of American adults, children, and elderly subjects showed
geometric mean serum concentrations in the range of 30-40 ng/ml with no correlation
with age, and liver concentrations of PFOS from < 4.5 to 57 ng/g in human organ donors
from the general population (Olsen, 2003a). In other studies (e.g. Kirrman et al., 2004;
Kannan et al., 2004) serum concentrations of <1 to 82 ng/ml were found, with values
greater than 30 ng/ml in samples from the United States and Poland, the highest of the
countries surveyed. PFOS concentrations in samples from Japan, Korea, Malaysia,
Belgium, and Brazil averaged between 10 and 25 ng/ml, and samples from Italy and
Colombia were between 4 and 10 ng/ml. The lowest concentration was found in samples
from India (on average less than 3 ng/ml).

Mean serum PFOS levels of 1-2 ppm (range 0.1 — 13 pg/ml) were reported in 3M
fluorochemical production workers in 1999; later, geometric means in random sample of
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126 3M chemical plant employees were reported as 0.941 pg/ml (95% confidence
interval: 0.787-1.126; Olsen et al.,1999; 2003b).

Evaluation of present and possible future exposure (after phasing out of previous
uses)

3M’s voluntary phase-out of PFOS production has led to a significant reduction in the
use of PFOS and PFOS-related substances in the EU, as PFOS has been substituted by
other perfluoroalkylates or other chemicals in most of the former major uses. PFOS and
PFOS-related chemicals are however still manufactured by a few countries, including
Germany (20 — 60 tonnes in 2003), Italy (< 22 tonnes in 2003) and Japan (< 1000
tonnes), mostly for industrial uses. The total volume is not known (OECD, 2004).

Products containing PFOS and related chemicals are also still imported and/or
manufactured in the EU. The total volume of PFOS and related chemicals reported in
these products is imprecise but is likely to be at least 30 tonnes/year worldwide (OECD,
2004). As PFOS and PFOS-related chemicals may not always be listed on MSDS for
products/mixtures, importers may not be aware of the presence of PFOS and related
chemicals within products/mixtures and so these products/mixtures may not have been
always be reported.

There is no precise quantitative assessment of the emissions from on-going uses into the
different environmental departments available; nevertheless the following emissions can
be estimated:

Table 3: Emission estimates for on-going uses (2004)

Compartment Emissions
PFOS
Metal plating Waste water 9,000 kg'
Fire-fighting foams Surface water 257 kg’
Soil 257 kg’
Photographic industry Air 0.051 kg
Waste water 1.02 kg
Aviation Waste water 3.94 kg
Soil 9.2 kg
PFOS related substances
Photographic industry Waste water 6.75 kg
Semiconductor industry Waste water 43 kg’
Total 9378 ke
(without metal plating: 576
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Compartment Emissions

kg)

" This figure assumes that all used material is released into the environment; according to
industry calculations the emissions are only 517 kg, based on German data extrapolated
for Europe

?Based on a use rate of 15%/year and a PFOS-concentration of 1% in the foams; with a
more realistic use rate of 0.05%/year, only 17 kg instead of 514 kg would be released
from fire-fighting foams

3 Based on new information from industry; the figure given in the RPA report is 226 kg

Emissions from ongoing uses in the photographic, semiconductor and aviation industry
amount to 64 kg, i.e. less than 0.3% of the emissions caused by the former uses. A
possibly relevant environmental exposure is to be expected by the on-going use in metal
plating, potentially accounting for >5% of the previous major uses, if re-cycling of the
material is not taken into account (industry calculations indicate a total of only 517 kg
for the EU). If allowed to re-occur, emissions from the previous uses would be orders of
magnitude higher than the emissions from on-going uses. The RPA report, therefore,
rightly points to the fact that any risk reduction measures that are implemented in relation
to known current uses should be accompanied by measures to prevent re-occurrence of
previous uses, should alternative sources of PFOS become available again.

According to the recent OECD survey, PFOS chemicals are now present in products in
concentrations ranging between 0.001% and 50%. For uses in electronic etching or metal
plating, PFOS or related chemicals were noted as present at 5% to 25% (OECD, 2004).
A typical use concentration in hydraulic fluids for the aviation industry is 0.05%.

Only in recent years the analytical techniques have become sufficiently sophisticated to
detect and to reliably determine PFOS concentrations in environmental samples and
biological materials. Some efforts have been undertaken to re-construct the PFOS
concentrations in environmental and tissue samples over the course of time from
archived samples.

a. Does the SCHER think it likely that all PFOS derivatives would fulfil the
criteria for classification as PBT and whether they would qualify for the
classification under POP criteria

As previously expressed by the CSTEE, there are several scientific concerns with regard
to the criteria applied for the classification of substances as PBT. The SCHER considers
that the criteria are particularly problematic for substances with properties such as PFOS,
particularly related to bioaccumulation and toxicity. The bioaccumulation potential of
PFOS should not be based on the BCF but on scientifically sound information on the
toxicokinetics of this chemical. Considering the oral assimilation in fish and mammals
and the low elimination rate, the SCHER concludes that PFOS has similar environmental
concerns for bioaccumulation than those associated to vB substances. The toxicity
associated to the oral exposure route is confirmed as well as a high persistency.
Therefore a scientifically based assessment of Persistence-Bioaccumulation and Toxicity
should indicate that PFOS fulfils the criteria for vP, vB and T.
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To be considered as a POP under the Stockholm Convention a substance has to be
persistent, bioaccumulative, have a potential for long range environmental transport and
have the potential to give adverse effects. PFOS fulfils the criteria for all these properties
given in Annex D of the Convention.

b. How rapidly and to what level does the SCHER think that the concentrations of
PFOS found in the environment will reduce as a consequence of the recent
phase out of numerous uses of PFOS?

At present, there is insufficient data available to respond to this question. On-going and
future monitoring of PFOS-concentrations in the environment, biota and humans will be
necessary to elucidate the kinetics of distribution, accumulation, and elimination.

PFOS concentration may initially increase even if all productions ceases due to
degradation of precursors already in the environment.

c. Does the SCHER expect that the concentrations of PFOS in the environment
will reduce to the extent that they will reach a level at which there is no risk?

If re-occurrence of former major uses is not allowed, the concentrations of PFOS in the
environment may eventually diminish.

d. Does the SCHER think that the current emissions into the environment from
ongoing uses have a significant influence on the rate of reduction of the
concentrations of PFOS found in the environment?

Current emissions from ongoing uses will most likely influence the rate of reduction of
the PFOS concentrations in the environment only on a local level, and will
insignificantly affect the overall concentration found in the environment. Local
contributions from metal platters, airports, and from the use of PFOS-containing fire
fighting foam may still be significant.

In conclusion, in order to answer to Question 2, it is opinion of the SCHER that:

e The contribution of the confirmed on-going industrial/professional uses to the
overall risks for the environment and for the general public are probably
negligible with regard to the sectors photographic industry, semiconductor
industry, and aviation industry. Emissions from the plating industry must
however be restricted. With regard to human health, occupational exposure
analyses should be performed, and a scientific risk assessment be performed.
Regarding environmental risks, a long-term assessment of the risk associated to
secondary poisoning considering the specificities of these chemicals and covering
historical and on-going uses is required.

4. CONCLUSIONS

Because PFOS and PFOS related substances pose potential risk to human health and
the environment, the SCHER agrees that risk reduction measures might be
necessary. These measures should be substantiated by scientific risk assessment,
taking into account the exceptional physico-chemical and toxicological properties of
PFOS and PFOS-related substances, and the considerable reduction in production
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volume after the phase-out of PFOS by the major producer the SCHER agrees that
the re-occurrence of former uses (e.g. textile industry) must not be allowed, and that
significant new uses must not be introduced in the future. The SCHER also agrees
with the proposed restrictions for the plating industry, if there are no other measures
available that could be applied to reduce emissions during metal plating to a
significantly lower level. On-going critical uses in the aviation industry, the
semiconductor industry, and the photographic industry do, however, not appear to
pose a relevant risk to the environment or human health, if releases into the
environment and workplace exposure are minimised. With regard to fire-fighting
foams, the SCHER agrees that health and environmental risks of the proposed
substitutes must be assessed before a final decision is taken.

LIST OF ABBREVIATIONS
BAF Bio-accumulation factor
BCF Bio-concentration factor

ECB European Chemical Bureau

EUSES European Union System for the Evaluation of Substances
LOAEL Lowest Observed Adverse Effect Level

MSDS  Material Safety Data Sheets

NOAEL No Observed Adverse Effect Level

OECD  Organization for Economic Cooperation and Development
PBT Persistent, Bioaccumulative and Toxic

PEC Predicted Environmental Concentration

PFOS  Perfluorooctane sulfonate

POP Persistent Organic Pollutant

RER Risk Evaluation Report

RPA Risk & Policy Analysts Limited

SMR Standardized Mortality Rate

TGD Technical Guidance Document
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