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I. ,ඇඍඋඈൽඎർඍංඈඇ

3HU� DQG� SRO\ÀXRURDON\O� VXEVWDQFHV� �3)$6V�� DUH� D� ODUJH� JURXS� RI� V\QWKHWLF� FKHPLFDOV� WKDW� DUH�
widely used in numerous technologies, industrial processes and everyday applications.1 A 2015 
survey by the Swedish Chemicals Agency was able to identify 2060 PFASs on the global market, 
but estimated that more than 4000 types of PFASs have been synthesised.2�7KLV�ZDV�FRQ¿UPHG�E\�
WKH�2UJDQLVDWLRQ�IRU�(FRQRPLF�&RRSHUDWLRQ�DQG�'HYHORSPHQW��2(&'��LQ�������ZKHQ�LW�LGHQWL¿HG�
a total of 4730 PFAS-related chemicals on the global market.3

6LQFH� WKH� GLVFRYHU\� RI� SRO\WHWUDÀXRURHWK\OHQH� �37)(�� LQ� ������ 3)$6V�� ERWK� SRO\PHULF�
and non-polymeric, have been used extensively as ingredients or intermediates of surfactants 
and surface protectors for assorted industrial and consumer applications.4 The distinguishing 
FKDUDFWHULVWLF�RI�3)$6�FRPSRXQGV�LV�D�FKDLQ�RI�FDUERQ�DWRPV�ERQGHG�WR�ÀXRULQH�DWRPV��UHVXOWLQJ�
in toxic chemicals that have extremely poor environmental biodegradability (persistent), and 
accumulate in living organisms (bioaccumulating).5 PFASs and other synthetic organic chemicals 
with these properties are generally referred to as persistent organic pollutants.6 Many PFASs have 


� LLB Honours, University of Waikato.
1 Organisation for Economic Co-operation and Development (OECD) 3)$6V� DQG�$OWHUQDWLYHV� LQ� )RRG� 3DFNDJLQJ�

(Paper and Paperboard) Report on the Commercial Availability and Current Uses (OECD Environment, Health and 
Safety Division, Environment Directorate, OECD Series on Risk Management No 58, 2020) at 11.

2 .(0,�6ZHGLVK�&KHPLFDOV�$JHQF\�2FFXUUHQFH�DQG�8VH�RI�+LJKO\�)OXRULQDWHG�6XEVWDQFHV�DQG�$OWHUQDWLYHV��.(0,��
Report 7/15, 2015) at 27–32.

3 OECD 7RZDUG�D�1HZ�&RPSUHKHQVLYH�*OREDO�'DWDEDVH�RI�3HU��DQG�3RO\ÀXRURDON\O�6XEVWDQFHV��3)$6V���6XPPDU\�
5HSRUW� RQ�8SGDWLQJ� WKH�2(&'������/LVW� RI� 3HU�� DQG�3RO\ÀXRURDON\O� 6XEVWDQFHV� �3)$6V� (OECD Environment, 
Health and Safety Division, Environment Directorate, OECD Series on Risk Management No 39, 4 May 2018) at 6.

4 OECD 3)$6V�DQG�$OWHUQDWLYHV�LQ�)RRG�3DFNDJLQJ, above n 1, at 11.
5 OECD 6\QWKHVLV� 3DSHU� RQ�3HU�� DQG�3RO\ÀXRULQDWHG�&KHPLFDOV� �3)&V� (OECD Environment, Health and Safety 

Division, Environment Directorate, 2013) at 4.
6 )UHGHULFN� 3RQWLXV� ³5HJXODWLRQ� RI� 3HUÀXRURRFWDQRLF�$FLG� �3)2$�� DQG� 3HUÀXRURRFWDQH� 6XOIRQLF�$FLG� �3)26�� LQ�

Drinking Water: A Comprehensive Review” (2019) 11 Water 1 at 1.
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been detected globally in the environment,7 biota,8 humans,9 and food items,10 including in remote 
regions far from sources.11 PFASs have therefore been recognised as global contaminants of high 
concern.12

&RQFHUQV�DERXW�XQGHVLUHG�DGYHUVH�H൵HFWV�RQ�KXPDQV�DQG�WKH�HQYLURQPHQW�KDYH�OHG�WR�H൵RUWV�
toward the development of risk reduction approaches to reduce the global impact of these 
chemicals.13 In many developed countries, the risk reduction approach for PFASs has been to 
restrict and/or eliminate their manufacture and use through regulatory measures.14 This research 
paper will examine how PFASs are regulated internationally, in the European Union (EU) and in 
1HZ�=HDODQG��,W�ZLOO�FRQVLGHU�WKH�H൶FDF\�RI�WKDW�UHJXODWLRQ��DQG�ZK\�IXUWKHU�UHJXODWRU\�PHDVXUHV�
are urgently needed to prevent other PFASs from accumulating in the environment. As long as 
they continue to be released into the environment, humans and other species will be exposed to 
ever increasing concentrations of PFASs.15 Due to the large number of PFAS chemicals, the current 
VXEVWDQFH�E\�VXEVWDQFH�ULVN�DVVHVVPHQW�DQG�PDQDJHPHQW�DSSURDFK�LV�QRW�DGHTXDWH�WR�H൶FLHQWO\�
prevent risk to the environment and human health.16 Precautionary risk management actions, such 
as regulating or prohibiting the entire class of PFASs, are therefore required.17 Until such regulation 
or prohibition is achieved, experts advise that people should minimise their use of and exposure 
to products containing PFASs.18�&RQVXPHU�LQIRUPDWLRQ�RQ�KRZ�WR�¿QG�3)$6�IUHH�DOWHUQDWLYHV�ZLOO�
WKHUHIRUH�SOD\�D�VLJQL¿FDQW�UROH�LQ�KHOSLQJ�WR�UHGXFH�H[SRVXUH�19

7 6HH�� IRU�H[DPSOH��$�*DZRU�DQG�RWKHUV�³1HXWUDO�3RO\ÀXRURDON\O�6XEVWDQFHV� LQ� WKH�*OREDO�$WPRVSKHUH´� ����������
(QYLURQ�6FL�3URFHVV� ,PSDFWV������+�$�.DERUp�DQG�RWKHUV�³:RUOGZLGH�'ULQNLQJ�:DWHU�2FFXUUHQFH�DQG�/HYHOV�RI�
1HZO\�LGHQWL¿HG�3HUÀXRURDON\O�DQG�3RO\ÀXRURDON\O�6XEVWDQFHV´�����������6FL�7RWDO�(QYLUR�������DQG�.�5DQNLQ�DQG�
RWKHUV�³$�1RUWK�$PHULFDQ�DQG�*OREDO�6XUYH\�RI�3HUÀXRURDON\O�6XEVWDQFHV�LQ�6XUIDFH�6RLOV��'LVWULEXWLRQ�3DWWHUQV�DQG�
Mode of Occurrence” (2016) 161 Chemosphere 333.

8 6HH��IRU�H[DPSOH�-�3�*LHV\�DQG�.�.DQQDQ�³3HUÀXRURFKHPLFDO�6XUIDFWDQWV�LQ�WKH�(QYLURQPHQW´�����������(QYLURQ�6FL�
7HFKQRO����$��0�+RXGH�DQG�RWKHUV�³0RQLWRULQJ�RI�3HUÀXRULQDWHG�&RPSRXQGV�LQ�$TXDWLF�%LRWD��$Q�8SGDWHG�5HYLHZ´�
����������(QYLURQ�6FL�7HFKQRO�������DQG�/�$KUHQV�DQG�0�%XQGVFKXK�³)DWH�DQG�(൵HFWV�RI�3RO\��DQG�3HUÀXRURDON\O�
Substances in the Aquatic Environment: A Review” (2014) 33 Environ Toxicol Chem 1921.

9 6HH�IRU�H[DPSOH��5�9HVWHUJUHQ�DQG�,�7�&RXVLQV�³7UDFNLQJ�WKH�3DWKZD\V�RI�+XPDQ�([SRVXUH�WR�3HUÀXRURFDUER[\ODWHV´�
(2009) 43 Environ Sci Technol 5565.

10 OECD 6\QWKHVLV�3DSHU�RQ�3HU��DQG�3RO\ÀXRULQDWHG�&KHPLFDOV� �3)&V���DERYH�Q����DW����6HH�DOVR�.(0,�6ZHGLVK�
Chemicals Agency, above n 2, at 10.

11 &�-�<RXQJ�DQG�RWKHUV�³3HUÀXRULQDWHG�$FLGV�LQ�$UFWLF�6QRZ��1HZ�(YLGHQFH�IRU�$WPRVSKHULF�)RUPDWLRQ´�����������
Environ Sci Technol 3455.

12 OECD Toward a New Comprehensive Global Database, above n 3, at 8.
13 At 8.
14 At 13–14.
15 Frederick A. McDonald “Omnipresent Chemicals: TSCA Preemption in the Wake of PFAS Contamination” (2019) 37 

Pace Envtl L Rev 139 at 143–144.
16 European Environment Agency (EEA) (PHUJLQJ�FKHPLFDO�ULVNV�LQ�(XURSH�±�³3)$6´ (European Environment Agency, 

%ULH¿QJ�1R����������������DW���
17 At 1–2.
18 At 5.
19 At 1–2.
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II. 3උඈඉൾඋඍංൾඌ�ൺඇൽ�8ඌൾඌ�ඈൿ�3)$6ඌ

PFASs are a large group of man-made chemicals containing more than 4700 individual substances.20 
3)$6V� FRQVLVW� RI� D� IXOO\� �SHU�� RU� SDUWO\� �SRO\�� ÀXRULQDWHG� FDUERQ� FKDLQ� FRQQHFWHG� WR� GL൵HUHQW�
functional groups.21� 7KHVH� YHU\� VWDEOH� FDUERQ�ÀXRULQH� ERQGV� DUH� ZKDW� PDNHV� 3)$6V� UHVLVWDQW�
to degradation and therefore highly persistent in the environment.22 Based on the length of the 
ÀXRULQDWHG�FDUERQ�FKDLQ��VKRUW�DQG�ORQJ�FKDLQ�3)$6V�FDQ�EH�GLVWLQJXLVKHG�23

x� SHUÀXRURFDUER[\OLF�DFLGV��3)&$V��ZLWK�FDUERQ�FKDLQ�OHQJWKV�&��DQG�KLJKHU��VXFK�DV�3)2$��
x� SHUÀXRURDONDQH� VXOIRQLF� DFLGV� �3)6$V��ZLWK� FDUERQ� FKDLQ� OHQJWKV� &�� DQG� KLJKHU�� VXFK� DV�

PFOS; and 
x� precursors of these substances that may be produced or present in products.
3)$6V�ZHUH�¿UVW�FUHDWHG�RYHU����\HDUV�DJR��3RO\WHWUDÀXRURHWK\OHQH��37)(��±�D�ÀXRURSRO\PHU�RU�
SRO\PHULF�3)$6�±�ZDV�DFFLGHQWDOO\�GLVFRYHUHG�LQ������DQG�ZDV�ODWHU�LQWURGXFHG�XQGHU�'X3RQW¶V�
µ7HÀRQ¶ brand in 1949.24�7HÀRQ�KDV�PRVW�FRPPRQO\�EHHQ�XVHG�LQ�SDQV�DQG�RWKHU�FRRNZDUH�EHFDXVH�
of its non-stick coating capabilities, but is also used in household cleaning products and beauty 
items.25

For more than 50 years. PFASs have been used in a wide variety of consumer products and 
industrial applications because of their unique chemical and physical properties, including oil and 
water repellence, temperature and chemical resistance, and surfactant properties.26 The two most 
ZHOO�NQRZQ�3)$6V�DUH�SHUÀXRURRFWDQRLF�DFLG��3)2$���XVHG�WR�FUHDWH�7HÀRQ�DQG�D�E\�SURGXFW�RI�
PDQ\�RWKHU�SURFHVVHV��DQG�SHUÀXRURRFWDQH�VXOIRQLF�DFLG��3)26���XVHG�LQ�6FRWFKJXDUG��¿UH¿JKWLQJ�
foam, and semiconductor devices.27 Other major industry sectors using PFASs include:28

x� DYLDWLRQ��DHURVSDFH�DQG�GHIHQFH��H�J��DGGLWLYHV�LQ�DYLDWLRQ�K\GUDXOLF�ÀXLGV��LQVXODWRUV��VROGHU�
sleeves);

x� biocides (e.g. active ingredient in ant baits);
x� cable and wiring (e.g. coating for weathering);
x� construction products (e.g. additives in paints and coatings);
x� HOHFWURQLFV��H�J��ÀDPH�UHWDUGDQWV��LQVXODWRUV��
x� HQHUJ\��¿OP�WR�FRYHU�VRODU�FROOHFWRUV�GXH�WR�ZHDWKHUDELOLW\��
x� ¿UH�¿JKWLQJ��H�J��¿OP�IRUPHUV�LQ�DTXHRXV�¿OP�IRUPLQJ�IRDPV��UDZ�PDWHULDOV�IRU�¿UH�¿JKWLQJ�

equipment, including protective clothing);

20 Heads of EPAs Australia and New Zealand (HEPA) 3)$6�1DWLRQDO�(QYLURQPHQWDO�0DQDJHPHQW�3ODQ�9HUVLRQ�����
(HEPA, 2020) at 8.

21 OECD 6\QWKHVLV�3DSHU�RQ�3HU��DQG�3RO\ÀXRULQDWHG�&KHPLFDOV��3)&V�, above n 5, at 4.
22 OECD Toward a New Comprehensive Global Database, above n 3, at 8.
23 5�&�%XFN�DQG�RWKHUV�³3HUÀXRURDON\O�DQG�SRO\ÀXRURDON\O�VXEVWDQFHV�LQ�WKH�HQYLURQPHQW��7HUPLQRORJ\��FODVVL¿FDWLRQ��

and origins” (2011) 7 Integr Environ Assess Manag 513 at 513–541.
24 McDonald, above n 15, at 142.
25 At 142.
26 EEA, above n 16, at 2; and HEPA, above n 20, at 8.
27 HEPA, above n 20, at 8; and McDonald, above n 15, at 142–143.
28 OECD 6\QWKHVLV�3DSHU�RQ�3HU��DQG�3RO\ÀXRULQDWHG�&KHPLFDOV��3)&V�, above n 5, at 12–13.
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x� KRXVHKROG�SURGXFWV� �H�J��ZHWWLQJ�DJHQW�RU� VXUIDFWDQW� LQ�SURGXFWV� VXFK�DV�ÀRRU�SROLVKHV�DQG�
cleaning agents, non-stick coating);

x� medical articles (e.g. surgical patches, cardiovascular grafts, stain- and water-repellents for 
surgical drapes and gowns)

x� metal plating (e.g. wetting agent);
x� oil and mining production (e.g. surfactants in oil well stimulation);
x� paper and packaging (e.g. oil and grease repellent);
x� polymerisation (e.g. polymerisation, or emulsion, processing aids);
x� VHPLFRQGXFWRUV��H�J��ZRUNLQJ�ÀXLGV�LQ�PHFKDQLFDO�YDFXXP�SXPSV��
x� textiles, leather and apparel (e.g. raw materials for highly porous fabrics, oil and water 

repellents and stain release.

III. :ඁൺඍ�$උൾ�ඍඁൾ�&ඈඇർൾඋඇඌ"

A. 3)$6�DQG�WKH�(QYLURQPHQW

PFASs have been detected in the natural environment since the early 2000s because of their 
widespread use and their extreme chemical stability.29 These substances are ubiquitously present in 
the air, soil, and water, and while the chemical breakdown is quicker in the air, PFASs do not break 
down at all once they enter the water and soil.30 The high water-solubility of PFASs mean that they 
readily leach from soil to surface water and groundwater, and ultimately enter creeks, rivers, lakes 
and oceans.31 The distribution of PFAS in aqueous media is also of concern when the long-range 
transport potential of the substance is examined.32�)RU�H[DPSOH��¿QGLQJV�RI�3)$6V�LQ�UHPRWH�DUHDV�
like the Arctic or Antarctica give evidence for the long-range transport potential, because PFASs 
are not known to be used or produced in these regions.33

Another topic of concern is the bioaccumulation potential of PFASs, which has been linked 
to adverse impacts on some plants and animals.34 Information that PFAS bioaccumulates can be 
GUDZQ� IURP�ELRPDJQL¿FDWLRQ� IDFWRUV� �%0)V�� DQG� WURSKLF�PDJQL¿FDWLRQ� IDFWRUV� �70)V���ZKLFK�
are both related to concentrations in predator/prey relationships.35 The BMF expresses the extent 
WR�ZKLFK�D�FKHPLFDO¶V�FRQFHQWUDWLRQ�LQFUHDVHV��RU�ELRPDJQL¿HV��IURP�RQH�OHYHO�RI�D�WURSKLF�FKDLQ�

29 $QMD�'X൵HN�DQG�RWKHUV�³3HU��DQG�SRO\ÀXRURDON\O�VXEVWDQFHV�LQ�EORRG�SODVPD�±�5HVXOWV�RI�WKH�*HUPDQ�(QYLURQPHQWDO�
Survey for children and adolescents 2014-2017 (GerES V)” (2020) 228 International Journal of Hygiene and 
Environmental Health 113549 at 113549.

30 McDonald, above n 15, at 144.
31 HEPA, above n 20, at 8.
32 /HQD�9LHUNH�DQG�RWKHUV�³3HUÀXRURRFWDQRLF�DFLG��3)2$��±�PDLQ�FRQFHUQV�DQG�UHJXODWRU\�GHYHORSPHQWV�LQ�(XURSH�IURP�

an environmental point of view” (2012) 24(16) Environmental Sciences Europe 1 at 4.
33 At 4.
34 Pattle Delamore Partners Ltd (PDP) 51=$)�%DVH�:RRGERXUQH�3)$6�,QYHVWLJDWLRQ��&RPSUHKHQVLYH�6LWH�,QYHVWLJDWLRQ�

Report (17 December 2019) at 2.
35 Vierke and others, above n 32, at 6.
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to the next higher level.36 In other words, it is the ratio of the concentration of the chemical in a 
predator (or consumer) organism to that in its prey (or diet).37 TMFs represent an average BMF 
over several trophic levels, or even over a whole food chain.38 Generally, factors higher than one 
indicate accumulation.39�6WXGLHV�KDYH�VKRZQ�WKDW�3)$6V�ELRDFFXPXODWH�LQ�IRRG�FKDLQV��DQG�¿QGLQJV�
in top predators have been reported.40 For example, studies on dolphins41 and caribou42 clearly show 
that PFASs are bioaccumulative. The occurrence of PFASs in endangered species and in vulnerable 
populations are also indicative of their bioaccumulative properties.43 Detection of PFASs in biota 
of remote regions where no direct PFAS source is known, such as the detection of PFOA in polar 
bears, indicates uptake from the surrounding environment.44

B. (ৼHFWV�RI�3)$6�RQ�+XPDQ�+HDOWK

PFAS have become pervasive contaminants in both the environment and in humans. Numerous 
studies have documented the presence of PFASs in virtually all environmental media, wildlife, and 
in human blood samples worldwide.45 Currently, PFAS are detectable in nearly all humans, with 
exposures beginning during foetal development; once taken up by the human body, PFASs will 
bind to blood proteins and bioaccumulate.46 Toxicology and epidemiology studies have increasingly 
GRFXPHQWHG�KXPDQ�KHDOWK�H൵HFWV�RI�H[SRVXUH�WR�3)$6V��HYHQ�DW� ORZ�GRHV�� LQFOXGLQJ�WHVWLFXODU��
kidney and liver cancer, ulcerative colitis, neurotoxicity, endocrine disruption, developmental 
toxicity and impairment of the immune response shown as decreased antibody responses to 

36 -DPHV�)UDQNOLQ�³+RZ�UHOLDEOH�DUH�¿HOG�GHULYHG�ELRPDJQL¿FDWLRQ�IDFWRUV�DQG�WURSKLF�PDJQL¿FDWLRQ�IDFWRUV�DV�LQGLFDWRUV�
RI�ELRDFFXPXODWLRQ�SRWHQWLDO"�&RQFOXVLRQV�IURP�D�FDVH�VWXG\�RQ�SHU��DQG�SRO\ÀXRURDON\O�VXEVWDQFHV´��������������
Integrated Environmental Assessment and Management 6 at 8.

37 At 8.
38 At 9.
39 Vierke and others, above n 32, at 4.
40 6HH��IRU�H[DPSOH��0�+RXGH�DQG�RWKHUV�³%LRORJLFDO�PRQLWRULQJ�RI�SRO\ÀXRURDON\O�VXEVWDQFHV��$�UHYLHZ´�����������

Environ Sci Technol 3463.
41 %�&�.HOO\�DQG�RWKHUV�³3HUÀXRURDON\O�FRQWDPLQDQWV�LQ�DQ�$UFWLF�PDULQH�IRRG�ZHE��WURSKLF�PDJQL¿FDWLRQ�DQG�ZLOGOLIH�

H[SRVXUH´� ������� ��� (QYLURQ� 6FL� 7HFKQRO� ������ DQG� 0� +RXGH� DQG� RWKHU� ³%LRPDJQL¿FDWLRQ� RI� SHUÀXRURDON\O�
compounds in the bottlenose dolphin (Tursiops truncatus) food web” (2006) 40 Environ Sci Technol 4138.

42 &�(�0XOOHU�DQG�RWKHUV�³%LRPDJQL¿FDWLRQ�RI�SHUÀXRURDON\O�FRPSRXQGV� LQ�D�UHPRWH� WHUUHVWULDO� IRRG�FKDLQ��/LFKHQ�
Caribou-Wolf” (2011) 45 Environ Sci Technol 8665.

43 Vierke and others, above n 32, at 6.
44 &�0�%XWW�³/HYHOV�DQG�WUHQGV�RI�SRO\��DQG�SHUÀXRULQDWHG�FRPSRXQGV�LQ�WKH�DUFWLF�HQYLURQPHQW´������������6FL�7RWDO�

Environ) 2936; and Vierke and others, above n 32, at 6. 
45 .�-�+DQVHQ�DQG�RWKHUV�³&RPSRXQG�VSHFL¿F��TXDQWLWDWLYH�FKDUDFWHUL]DWLRQ�RI�RUJDQLF�ÀXRURFKHPLFDOV� LQ�ELRORJLFDO�

matrices” (2001) 35 Environ Sci Technol 766; Centers for Disease Control and Prevention (CDC) )RXUWK�QDWLRQDO�
report on human exposure to environmental chemicals��&'&���������+RXGH�DQG�RWKHUV��DERYH�Q�����.�+DUDGD�DQG�$�
.RO]XPL�³(QYLURQPHQWDO�DQG�ELRORJLFDO�PRQLWRULQJ�RI�SHUVLVWHQW�ÀXRULQDWHG�FRPSRXQGV�LQ�-DSDQ�DQG�WKHLU�WR[LFLWLHV´�
����������(QYLURQ�+HDOWK�3UHY�0HG���DW��±����DQG�&�/DX�DQG�RWKHUV�³3HUÀXRURDON\O�DFLGV��$�UHYLHZ�RI�PRQLWRULQJ�
DQG�WR[LFRORJLFDO�¿QGLQJV´�����������7R[LFRO�6FL�����DW����±����

46 $OH[LV�0��7HPNLQ� DQG�RWKHUV� ³$SSOLFDWLRQ� RI� WKH�.H\�&KDUDFWHULVWLFV� RI�&DUFLQRJHQV� WR�3HU� DQG�3RO\ÀXRURDON\O�
Substances” (2020) 17 Int J Environ Res Public Health 1668 at 1668; W Cheng and C A Ng “Predicting relative 
SURWHLQ�D൶QLW\�RI�QRYHO�SHU��DQG�SRO\ÀXRURDON\O�VXEVWDQFHV��3)$6V��E\�DQ�H൶FLHQW�PROHFXODU�G\QDPLFV�DSSURDFK´�
����������(QYLURQ�6FL�7HFKQRO�������DQG�&�$�1J�DQG�.�+XQJHUEXKOHU�³%LRDFFXPXODWLRQ�RI�SHUÀXRULQDWHG�DON\O�DFLGV��
Observations and Models (2014) 48 Environ Sci Technol 4637 at 4639.
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vaccines.47�/LQNV�KDYH�DOVR�EHHQ�LGHQWL¿HG�EHWZHHQ�3)$6�H[SRVXUH�DQG�WK\URLG�GLVRUGHUV��FKDQJHV�
in the lipid metabolism like increases in serum lipid levels, particularly total cholesterol and LDL 
cholesterol, increased risk of decreased fertility determined as prolonged time to pregnancy, as 
well as pregnancy-induced hypertension and/or pre-eclampsia.48

IV. 0ൺංඇ�6ඈඎඋർൾඌ�ඈൿ�(ඇඏංඋඈඇආൾඇඍൺඅ�3)$6�3ඈඅඅඎඍංඈඇ

3URGXFWLRQ�DQG�XVH�RI�3)$6V��VXFK�DV�IURP�WKH�PDQXIDFWXUH�RI�ÀXRURSRO\PHUV��LQVWDOODWLRQV�DQG�WKH�
XVH�RI�3)$6�FRQWDLQLQJ�¿UH�¿JKWLQJ�IRDPV�KDYH�EHHQ�WKH�PDLQ�VRXUFHV�RI�3)$6�FRQWDPLQDWLRQ�49 
Other sources include PFASs produced and applied to textiles and paper and painting/printing 
facilities.50 Potential releases of PFASs from other applications, such as oil extraction and mining,51 
and the manufacture of medical devices, pharmaceuticals and pesticides,52 are less understood.

PFASs in consumer products, such as furniture, textiles, polishing and cleaning agents and 
creams, can contaminate dust and air, whereas food contact materials have been found to leach 

47 Temkin, above n 46, at 1668-1669; Elicia Mayuri Cousins and others “Risky Business? Manufacturer and Retailer 
$FWLRQ� WR� 5HPRYH� 3HU�� DQG� 3RO\ÀXRULQDWHG� &KHPLFDOV� )URP� &RQVXPHU� 3URGXFWV´� ������� ������ 1HZ� 6ROXWLRQV��
$�-RXUQDO�RI�(QYLURQPHQW�DQG�2FFXSDWLRQDO�+HDOWK�3ROLF\�����DW����±�����'X൵HN�DQG�RWKHUV�� DERYH�Q����� DW����
S J Frisbee and others “The C8 health project: design, methods, and participants” (2009) 117 Environ Health 
3HUVSHFW������DW�����±������0�-�/RSH]�(VSLQRVD�DQG�RWKHUV�³$VVRFLDWLRQ�RI�3HUÀXRURRFWDQRLF�$FLG��3)2$��DQG�
3HUÀXRURRFWDQH�6XOIRQDWH��3)26��ZLWK�DJH�RI�SXEHUW\�DPRQJ�FKLOGUHQ�OLYLQJ�QHDU�D�FKHPLFDO�SODQW´�����������(QYLURQ�
6FL�7HFKQRO������DW�����±������.�6WHHQODQG��7�)OHWFKHU�DQG�'�$�6DYLW]�³(SLGHPLRORJLF�HYLGHQFH�RQ�WKH�KHDOWK�H൵HFWV�
RI�SHUÀXRURRFWDQRLF�DFLG��3)2$�´������������(QYLURQ�+HDOWK�3HUVSHFW������DW�����±������'�-�:DWNLQV�DQG�RWKHUV�
³([SRVXUH�WR�3HUÀXRURDON\O�$FLGV�DQG�0DUNHUV�RI�.LGQH\�)XQFWLRQ�$PRQJ�&KLOGUHQ�DQG�$GROHVFHQWV�/LYLQJ�1HDU�D�
&KHPLFDO�3ODQW´������������(QYLURQ�+HDOWK�3HUVSHFW�����DW����±�����9�*DOOR�DQG�RWKHUV�³6HUXP�SHUÀXRURRFWDQRDWH�
�3)2$�� DQG�SHUÀXRURRFWDQH� VXOIRQDWH� �3)26�� FRQFHQWUDWLRQV� DQG� OLYHU� IXQFWLRQ�ELRPDUNHUV� LQ� D� SRSXODWLRQ�ZLWK�
elevated PFOA exposure” (2012) 120 Environ Health Perspect 655 at 655–660; and M J Lopez-Espinosa and others 
“Comparison between free serum thyroxine levels, measured by analog and dialysis methods, in the presence of 
SHUÀXRURRFWDQH�VXOIRQDWH�DQG�SHUÀXRURRFWDQRDWH´�����������5HSURG�7R[LFRO�����DW����±����

48 7HPNLQ��DERYH�Q�����DW�����±������&RXVLQV�DQG�RWKHUV��DERYH�Q�����DW������'X൵HN�DQG�RWKHUV��DERYH�Q�����DW��±���
6�6�.QR[�DQG�RWKHUV�³3HUÀXRURFDUERQ�H[SRVXUH��JHQGHU�DQG�WK\URLG�IXQFWLRQ�LQ�WKH�&��+HDOWK�3URMHFW´�����������
-�7R[LFRO�6FL�����DW����±�����)ULVEHH�DQG�RWKHUV��DERYH�Q�����DW�����±������6�-�)ULVEHH�DQG�RWKHUV�³3HUÀXRURRFWDQRLF�
DFLG��SHUÀXRURRFWDQH�VXOIRQDWH��DQG�VHUXP�OLSLGV� LQ�FKLOGUHQ�DQG�DGROHVFHQWV�� UHVXOWV� IURP�WKH�&��+HDOWK�3URMHFW´�
�����������$UFK�3HGLDWU�$GROHVF�0HG�����DW����±�����-DYLQV�%�+REEV�DQG�RWKHUV�³&LUFXODWLQJ�PDWHUQDO�SHUÀXRURDON\O�
substances during pregnancy in the C8 Health Study” (2013) 47 Environ Sci Technol 1606 at 1606–1613; and 
'�$�6DYLW]�DQG�RWKHUV�³5HODWLRQVKLS�RI�SHUÀXRURRFWDQRLF�DFLG�H[SRVXUH�WR�SUHJQDQF\�RXWFRPH�EDVHG�RQ�ELUWK�UHFRUGV�
in the mid-Ohio Valley” (2012) 120 Environ Health Perspect 1201 at 1201–1207.

49 =�:DQJ� DQG�RWKHUV� ³*OREDO� HPLVVLRQ� LQYHQWRULHV� IRU�&��&���SHUÀXRURDON\O� FDUER[\OLF� DFLG� �3)&$��KRPRORJXHV�
IURP������WR�������3DUW�,��SURGXFWLRQ�DQG�HPLVVLRQV�IURP�TXDQWL¿DEOH�VRXUFHV´�����������(QYLURQPHQW�,QWHUQDWLRQDO�
���DW���±����=�:DQJ�DQG�RWKHUV�³*OREDO�HPLVVLRQ� LQYHQWRULHV� IRU�&��&���SHUÀXRURDON\O�FDUER[\OLF�DFLG� �3)&$��
homologues from 1951 to 2030, Part II: The remaining pieces of the puzzle” (2014) 69 Environment International 
����DW����±�����DQG�&�;�+X�DQG�RWKHUV�³'HWHFWLRQ�RI�3RO\��DQG�3HUÀXRURDON\O�6XEVWDQFHV��3)$6V��LQ�8�6��'ULQNLQJ�
Water Linked to Industrial Sites, Military Fire Training Areas, and Wastewater Treatment Plants” (2016) 3(10) 
Environmental Science & Technology Letters 344 at 345–350.

50 Danish EPA 6FUHHQLQJVXQGHUV¡JHOVH�DI�XGYDOJWH�3)$6IRUELQGHOVHU�VRP�MRUG��RJ�JUXQGYDQGVIRUXUHQLQJ�L�IRUELQGHOVH�
med punktkilder (Danish EPA, Miljøprojekt nr. 1600, 2014).

51 (�.LVVD�)OXRULQDWHG�6XUIDFWDQWV�DQG�5HSHOOHQWV��6HFRQG�(GLWLRQ��5HYLVHG�DQG�([SDQGHG�6XUIDFWDQW�6FLHQFH�6HULHV�
(Marcel Dekker, New York, 2001) at 616.

52 0�3�.UD൵W�DQG�-�*�5LHVV�³3HU��DQG�SRO\ÀXRULQDWHG�VXEVWDQFHV� �3)$6V���(QYLURQPHQWDO�FKDOOHQJHV´��������������
Current Opinion in Colloid & Interface Science 192 at 192–212.
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into food.53 Personal care products that contain PFASs have also been found to cause contamination 
after they enter into sewerage and wastewater treatment plants.54

&RQYHQWLRQDO�ZDVWHZDWHU�WUHDWPHQW�LV�QRW�H൵HFWLYH�LQ�UHPRYLQJ�3)$6V�IURP�ZDVWH�VWUHDPV�55 
Industrial and urban wastewater treatment facilities are therefore major point sources for PFAS 
contamination of the aquatic environment.56 Industrial production sites are also a major source of 
PFAS contamination of the air, soil and water bodies.57 The reuse of contaminated sewage sludge 
as fertiliser has led to PFAS pollution of soil58 and water in Austria, Germany, Switzerland and the 
United States of America (US).59

In Europe, PFASs are ubiquitous in the aquatic environment and organisms, and have been 
detected in air, soil, plants and biota.60 Areas surrounding industrial production, manufacturing and 
application sites have been found to be highly polluted by PFASs.61 This has resulted in contaminated 
surface, ground, and drinking water around factories in Belgium, Italy and the Netherlands, and 
DURXQG�DLUSRUWV�DQG�PLOLWDU\�EDVHV�LQ�*HUPDQ\��6ZHGHQ�DQG�WKH�8QLWHG�.LQJGRP�62 PFAS water 
SROOXWLRQ�KDV�DOVR�EHHQ�LGHQWL¿HG�LQ�FRXQWULHV�RXWVLGH�WKH�(8�63

,Q�1HZ�=HDODQG��3)$6�FRQWDPLQDWLRQ�UHVXOWLQJ�IURP�WKH�XVH�RI�¿UH¿JKWLQJ�IRDPV�FRQWDLQLQJ�
3)$6V� KDV� EHHQ� LGHQWL¿HG� LQ� D� QXPEHU� RI� VLWHV�64 Over time, the chemicals have worked their 
way across and through the soil to contaminate surface and ground water, and have migrated into 
adjoining land areas.65 PFASs have also been found to be present in sources of drinking water, 
ZDVWH�VWUHDPV��LQFOXGLQJ�DW�ODQG¿OOV�DQG�ZDVWHZDWHU�WUHDWPHQW�IDFLOLWLHV�66

Along with air, contaminated drinking water and consumer products containing PFASs, diet 
is considered another major exposure source in humans.67 So too is occupational exposure, where 

53 Nordic Council of Ministers The Cost of Inaction: A socioeconomic analysis of environmental and health impacts 
OLQNHG�WR�H[SRVXUH�WR�3)$6 (Nordic Council of Ministers Publication Unit, TemaNord No 516, 2019) at 73–81.

54 At 80.
55 $�$GOHU�DQG�-�9DQ�GHU�9RHW�³2FFXUUHQFH�DQG�SRLQW�VRXUFH�FKDUDFWHUL]DWLRQ�RI�SHUÀXRURDON\O�DFLGV�LQ�VHZDJH�VOXGJH´�

(2015) 129 Chemosphere 62 at 64.
56 Nordic Council of Ministers, above n 53, at 80.
57 EEA (PHUJLQJ�FKHPLFDO�ULVNV�LQ�(XURSH�±�³3)$6´, above n 16, at 4.
58 5�*KLVL�DQG�RWKHUV�³$FFXPXODWLRQ�RI�SHUÀXRULQDWHG�DON\O�VXEVWDQFHV��3)$6��LQ�DJULFXOWXUDO�SODQWV��$�UHYLHZ´��������

169 Environmental Research 326 at 326–341.
59 Nordic Council of Ministers, above n 53, at 80.
60 6�9DOVHFFKL�DQG�RWKHUV�³'HWHUPLQDWLRQ�RI�SHUÀXRULQDWHG�FRPSRXQGV�LQ�DTXDWLF�RUJDQLVPV��D�UHYLHZ´���������������

Analytical and Bioanalytical Chemistry 143; and Houde and others, above n 40.
61 EEA (PHUJLQJ�FKHPLFDO�ULVNV�LQ�(XURSH�±�³3)$6´, above n 16, at 4.
62 IPEN )OXRULQH�IUHH�¿UH¿JKWLQJ�IRDPV���)��±�9LDEOH�DOWHUQDWLYHV�WR�ÀXRULQDWHG�DTXHRXV�¿OP�IRUPLQJ�IRDPV��$)))��

(IPEN, POPRC-14, White Paper, 2018); Hu and others, above n 49.
63 )�;LDR�³(PHUJLQJ�SRO\��DQG�SHUÀXRURDON\O�VXEVWDQFHV� LQ� WKH�DTXDWLF�HQYLURQPHQW��$�UHYLHZ�RI�FXUUHQW� OLWHUDWXUH´�

(2017) 124 Water Research 482 at 483–495.
64 McDonald, above n 15; PDP 51=$)�%DVH�:RRGERXUQH, above n 34; PDP 51=$)�%DVH�2KDNHD; PDP New Zealand 

'HIHQFH�)RUFH�3)$6�,QYHVWLJDWLRQ��:DLWHPDWD�+DUERXU (24 June 2019).
65 HEPA, above n 20, at 8.
66 McDonald, above n 15; PDP 51=$)�%DVH�:RRGERXUQH, above n 34; PDP 51=$)�%DVH�2KDNHD, above n 64; PDP 

1HZ�=HDODQG�'HIHQFH�)RUFH, above n 64.
67 'X൵HN�DQG�RWKHUV��DERYH�Q�����DW��������
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individuals are exposed to high quantities of PFASs through their occupation (for example, workers 
in factories producing PFASs or PFAS-treated products).68

V. 3)$6�5ൾ඀ඎඅൺඍංඈඇ�±�,ඇඍൾඋඇൺඍංඈඇൺඅ�/ൺඐ

The Stockholm Convention on Persistent Organic Pollutants (hereafter the Stockholm Convention, 
or the Convention) is an international treaty to protect human health and the environment from 
persistent organic pollutants (POPs) by restricting and ultimately eliminating their production, 
use, trade, release and storage.69 It was adopted in 2001 and entered into force in 2004.70 POPs are 
organic compounds that are resistant to environmental degradation through chemical, biological 
and photolytic processes.71 POPs persist in the environment for long periods, become distributed 
geographically, bioaccumulate in human and animal tissue, and have harmful impacts on human 
health or on the environment.72

Two of the most extensively used PFASs are already globally regulated: PFOS and PFOA were 
listed as POPs under the Stockholm Convention in 2009 and 2019, respectively.73 The listing of 
PFOS and PFOA includes their respective salts and related compounds.74 PFOS is listed under 
Annex B (Restriction), whereby Parties to the Convention must take measures to restrict the 
SURGXFWLRQ�DQG�XVH�RI�WKH�FKHPLFDO�³LQ�OLJKW�RI�DQ\�DSSOLFDEOH�DFFHSWDEOH�SXUSRVHV�DQG�RU�VSHFL¿F�
exemptions listed in the Annex.”75 PFOA is listed under Annex A (Elimination), whereby Parties 
must take measures to eliminate the production and use of the chemical.76�6SHFL¿F�H[HPSWLRQV�
for use or production are listed in the Annex and apply only to Parties that register for them for 
D�VSHFL¿F�SHULRG�RI�WLPH�77 This is to enable Parties to the Convention to take measures to reduce 
or eliminate releases of POPs from intentional production and use, for which alternatives do not 
exist yet or are not readily available.78 Examples of exempted uses for PFOS include metal plating 
DQG�¿UH�¿JKWLQJ�IRDP�79 Exempted uses for PFOA include semiconductors, photographic coating, 
textile for protection and medical devices.80

68 Nordic Council of Ministers, above n 53, at 95.
69 Stockholm Convention Secretariat The 16 New POPs: An introduction to the chemicals added to the Stockholm 

Convention as Persistent Organic Pollutants by the Conference of the Parties (UN Environment, June 2017) at 4.
70 At 4.
71 At 4.
72 At 4.
73 HEPA, above n 20, at 10.
74 At 10.
75 Stockholm Convention Secretariat, above n 69, at 7.
76 At 7.
77 At 6–7.
78 At 6.
79 Stockholm Convention on Persistent Organic Pollutants 2256 UNTS 119 (opened for signature 23 May 2001, entered 

into force 17 May 2004) at Annex B.
80 Stockholm Convention on Persistent Organic Pollutants, Conference of the Parties Decision SC-92-12: Listing of 

SHUÀXRURRFWDQRLF�DFLG��3)2$���LWV�VDOWV�DQG�3)2$�UHODWHG�FRPSRXQGV (2019).
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VI. 3)$6�5ൾ඀ඎඅൺඍංඈඇ�±�(ඎඋඈඉൾൺඇ�8ඇංඈඇ��(8�

The EU has taken a regulatory approach to reduce risks to certain PFASs.81 Within the European 
Economic Area (EEA), member countries are subject to the provisions of the EU Registration, 
Evaluation, Authorisation and Restriction of Chemicals (REACH) Regulation, as well as to the 
regulation implementing the Stockholm Convention on POPs.82

PFOS has been prohibited/restricted in its use, production, import, and export under EU 
Commission Regulation No 757/2010 of 24 August 2010, “a regulation that complements provisions 
of international agreements on POPs.”83 In 2014, Norway and Germany joined in submitting a 
proposal for the EU to restrict PFOA, which led to the adoption of Commission Regulation (EU) 
2017/1000 of 13 June 2017 amending Annex XVII to REACH.84

,Q�0DUFK�������6ZHGHQ�DQG�*HUPDQ\�SURSRVHG�WR�FRQVLGHU�DQRWKHU�3)$6��SHUÀXRURKH[DQH�
sulfonic acid (PFHxS), a substance of very high concern.85 This was adopted by the European 
Chemicals Agency (ECHA) later the same year, and the substance is now on the Candidate List.86 
Norway has registered an intention to submit a restriction proposal for PFHxS under REACH.87

Sweden and Germany also jointly proposed in 2017 to restrict the manufacturing and placing 
on the market of six other PFASs.88 The aim in restricting these PFASs is to prevent industry 
IURP�VZLWFKLQJ� WR� WKHP�RQFH� WKH� UHVWULFWLRQ�RI�3)2$�JRHV� LQWR�H൵HFW� LQ������89 Both the Risk 
Assessment Committee (RAC) and the Committee for Socio-economic Analysis (SEAC) have 
agreed to the restriction proposal.90

Across Europe, a number of countries have been involved in the monitoring of PFAS 
in environmental media as well as in humans and consumer goods.91 Some countries have set 
national limit values for water and soil (Denmark, Germany , the Netherlands and Sweden), 
textiles (Norway) and food contact materials (Denmark).92�6HYHUDO�(8�0HPEHU�6WDWHV�KDYH�GH¿QHG�
drinking water limits for various PFAS and PFAS categories, and Denmark declared a ban on food 
contact materials treated with PFAS in June 2019, to enter into force in 2020.93

81 OECD 5LVN�5HGXFWLRQ�$SSURDFKHV�IRU�3)$6V�±�$�&URVV�&RXQWU\�$QDO\VLV (OECD Environment, Health and Safety 
Division, Environment Directorate, OECD Series on Risk Management No 29, 2015) at 30.

82 Nordic Council of Ministers, above n 53, at 31.
83 OECD Risk Reduction, above n 81, at 30.
84 Nordic Council of Ministers, above n 53, at 31.
85 At 31.
86 At 31.
87 At 31.
88 At 31.
89 At 31.
90 At 31.
91 At 45.
92 EEA (PHUJLQJ�FKHPLFDO�ULVNV�LQ�(XURSH�±�³3)$6´, above n 16, at 10.
93 At 10.
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VII. �3)$6�5ൾ඀ඎඅൺඍංඈඇ�±�1ൾඐ�=ൾൺඅൺඇൽ

Following the introduction of the Hazardous Substances and New Organisms (HSNO) Act in 1996, 
regulation of hazardous substances was the responsibility of the Environmental Risk Management 
Authority (ERMA) until it became the Environmental Protection Agency (EPA) in 2011.94 The 
¿UVW�1HZ�=HDODQG� VSHFL¿F� FRQWUROV� RQ�3)$6�XVH� DFWXDOO\� SUHGDWH� WKH� DGGLWLRQ� RI�3)26� WR� WKH�
Stockholm Convention.95 In 2006, ERMA revised the Fire Fighting Chemicals Group Standard to 
H[FOXGH�DQ\�VXEVWDQFH�WKDW�LV�RU�FRQWDLQV�3)26�RU�3)2$��ZKLFK�UHÀHFWHG�YROXQWDU\�UHVWULFWLRQV�
imposed in Europe and the US at the same time.96

1HZ�=HDODQG�LV�D�VLJQDWRU\�WR�WKH�6WRFNKROP�&RQYHQWLRQ�DQG�UDWL¿HG�LW�LQ������97 The Ministry 
IRU�WKH�(QYLURQPHQW��0I(��OHDGV�1HZ�=HDODQG¶V�SDUWLFLSDWLRQ�LQ�WKH�&RQYHQWLRQ�DQG�FRRUGLQDWHV�WKH�
&RQYHQWLRQ¶V�LPSOHPHQWDWLRQ�DFURVV�JRYHUQPHQW�98 Article 7 of the Convention requires each party 
to develop an National Implementation Plan (NIP), which outlines how a country will address its 
obligations under the convention.99�1HZ�=HDODQG�VXEPLWWHG�LWV�¿UVW�1,3�LQ�������1,3����IROORZHG�
by an Addendum in 2014.100 New Zealand submitted its second NIP in 2018 (NIP2), which outlines 
its implementation measures in relation to the chemicals listed since NIP1, including PFOS.101

7KH� +612�$FW� ����� LV� WKH� SULPDU\� OHJLVODWLRQ� WKDW� LPSOHPHQWV� 1HZ� =HDODQG¶V� SULQFLSDO�
obligations under the Convention.102�7KH�$FW¶V�SXUSRVH�LV�WR�SURWHFW�WKH�HQYLURQPHQW�DQG�KHDOWK�
DQG�VDIHW\�RI�SHRSOH�DQG�FRPPXQLWLHV�E\�SUHYHQWLQJ�RU�PDQDJLQJ�WKH�DGYHUVH�H൵HFWV�RI�KD]DUGRXV�
substances and new organisms.103 Schedule 2A (POPs) prohibits any POP, or product containing 
a POP, from being imported into, manufactured or used in New Zealand (subject to limited 
exceptions,104 such as the use of listed POPs in research and development within a contained 
laboratory).105 Schedule 2A lists all POPs added to the Convention between 2001 and 2017, 
including PFOS.106 All uses of PFOS are prohibited, and no exemptions are provided.107

In 2017, three PFASs (PFOS, PFOS and PFHxS) emerged as contaminants of concern in 
New Zealand.108 That same year, Food Standards Australia and New Zealand proposed health 

94 Tonkin & Taylor Ltd 6FRSLQJ�6WXG\��1RQ�¿UH�¿JKWLQJ�IRDP�VRXUFHV�RI�3)$6�FRQWDPLQDWLRQ�LQ�1HZ�=HDODQG (July 
2018) at 6.

95 At 6.
96 At 6–7.
97 6HFUHWDULDW�RI�WKH�6WRFNKROP�&RQYHQWLRQ�³6WDWXV�RI�5DWL¿FDWLRQ´��KWWS���FKP�SRSV�LQW�&RXQWULHV�6WDWXVRI5DWL¿FDWLRQV�

PartiesandSignatoires/tabid/4500/Default.aspx>.
98 Ministry for the Environment New Zealand’s updated National Implementation Plan under the Stockholm Convention 

on Persistent Organic Pollutants (ME 1392, 2018) at 11.
99 At 11.
100 At 11.
101 At 12.
102 At 19.
103 Hazardous Substances and New Organisms (HSNO) Act 1996, s 4.
104 Hazardous Substances and New Organisms Act, s 30.
105 Ministry for the Environment New Zealand’s updated National Implementation Plan, above n 98, at 19.
106 At 19; and Hazardous Substances and New Organisms Act, sch 2A.
107 Hazardous Substances and New Organisms Act, sch 2A.
108 Tonkin & Taylor Ltd Scoping Study, above n 94, at 72.
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based guidance values for those PFASs.109 The Australian drinking water quality guidelines for 
these chemicals was subsequently accepted by the New Zealand Ministry of Health, however 
these guidelines do not directly regulate use.110 PFOS remains the only comprehensively regulated 
PFAS in New Zealand, and so New Zealanders may still be exposed to PFASs through imported 
consumer products as well as existing contamination.111

VIII. 7ඁൾ�(ൿൿංർൺർඒ�ඈൿ�3)$6�5ൾ඀ඎඅൺඍංඈඇ

$OWKRXJK�H൵HFWLYH�UHJXODWLRQ�KDV�EHHQ�DFKLHYHG�IRU�3)26�DQG�3)2$��PDQ\�3)$6V�UHPDLQ�ODUJHO\�
understudied and weakly regulated.112 In response to the regulation of long-chain PFASs, such as 
PFOS and PFOA, there has been a shift from the use of long chain to short chain PFASs, which are 
not currently regulated.113

European authorities are increasingly concerned about the risks for health and the environment 
exhibited by short chain PFASs.114 These concerns are due to their persistence, high mobility in 
water and soil and potential toxic properties.115�6KRUW�FKDLQ�3)$6V�KDYH�DOUHDG\�EHHQ� LGHQWL¿HG�
as ubiquitously present in the environment, even in remote areas.116 The higher water solubility 
of some short chain PFASs compared to long chain PFASs means that they enter drinking water 
reservoirs faster and tend to accumulate in water-rich edible plant tissues like leaves and fruits.117 
5HPRYDO�IURP�ZDWHU�FDQQRW�EH�SHUIRUPHG�H൵HFWLYHO\�GXH�WR�WKH�ORZ�DGVRUSWLRQ�SRWHQWLDO�RI�VKRUW�
FKDLQ�3)$6V��HYHQ�ZLWK�PRGHUQ�H[SHQVLYH�WHFKQRORJLHV��VXFK�DV�QDQR�¿OWUDWLRQ�RU�XVLQJ�JUDQXODU�
activated carbon.118

6KRUW�FKDLQ�3)$6V�KDYH�DOVR�EHHQ�IRXQG�WR�KDYH�VLPLODU�DGYHUVH�H൵HFWV�RQ�KXPDQ�KHDOWK�WR�
those associated with long chain PFAS exposure. For example, GenX, a short-chain alternative to 
PFOA, has been associated with elevated risk of cancer in human populations.119

It is clear that PFASs have unique properties which make them useful, such as dielectric 
properties, resistance to heat and chemical degradation, and low friction properties.120 This had led 
to their continued use in a vast range of consumer products and industrial applications.121 PFASs 

109 At 7.
110 At 7.
111 At 8.
112 Cousins and others, above n 47, at 242.
113 Cousins and others, above n 47, at 246.
114 United Nations Environment Programme (UNEP) Report of the Persistent Organic Pollutants Review Committee on 

WKH�ZRUN�RI�LWV�WKLUWHHQWK�PHHWLQJ��$GGHQGXP�±�5LVN�PDQDJHPHQW�HYDOXDWLRQ�RQ�SHQWDGHFDÀXRURRFWDQRLF�DFLG��&$6�
1R������������3)2$��SHUÀXRURRFWDQRLF�DFLG���LWV�VDOWV�DQG�3)2$�UHODWHG�FRPSRXQGV (UNEP/POPS/POPRC.13/7/
Add.2, 16 November 2017) at 36.

115 At 36.
116 =�=KDR�DQG�RWKHUV�³'LVWULEXWLRQ�DQG�ORQJ�UDQJH�WUDQVSRUW�RI�SRO\ÀXRURDON\O�VXEVWDQFHV�LQ�WKH�$UFWLF��$WODQWLF�2FHDQ��

and Antarctic coast” (2012) 170 Environmental Pollution 71 at 71–77.
117 UNEP, above n 114, at 36.
118 At 36.
119 Temkin and others, above n 46, at 1668.
120 Tonkin & Taylor Ltd Scoping Study, above n 94, at 5.
121 At 5.



106 Waikato Law Review Vol 28

continue to be manufactured globally. For example, as recently as 2016, PFOS was still being 
manufactured in Germany, Italy and China.122 There is also reason to believe that overall production 
of PFASs has continued to increase,123 particularly in China and Southeast Asia.124

IX. /ඈඈ඄ංඇ඀�$ඁൾൺൽ

PFASs are persistent, bioaccumulative and toxic to animals and humans.125 Their widespread 
RFFXUUHQFH� OHDGLQJ� WR� VLJQL¿FDQW� DGYHUVH� KXPDQ� KHDOWK� DQG�RU� HQYLURQPHQWDO� H൵HFWV� ZDUUDQWV�
global action.126 However, with over 4700 known PFASs, undertaking substance-by-substance risk 
assessments and comprehensive environmental monitoring to understand exposure would be an 
extremely lengthy and resource-intensive process.127 As a result, complementary and precautionary 
approaches to managing PFASs are being explored in the EU. This includes the regulation of 
PFASs as a class, or as subgroups, based on toxicity or chemical similarities, and restricting PFAS 
use to only essential uses.128

A. (OLPLQDWLRQ�RI�(QWLUH�&ODVV�RI�3)$6V

The proposal to eliminate the entire class of PFASs is consistent with sustainable development 
plans that seek to reduce emissions of toxic chemicals and several of the 2015 globally adopted 
Sustainable Development Goals (SDGs).129 The 2030 Agenda for Sustainable Development and 
its 17 SDGs were adopted by the General Assembly of the United Nations in September 2015.130 
The objective of the SDGs is to meet the dual challenge of overcoming poverty and protecting the 
planet. They illustrate a comprehensive vision that embraces economic, social and environmental 
dimensions for sustainable growth.131

6RXQG�PDQDJHPHQW�RI�FKHPLFDOV�DQG�ZDVWH�LV�D�VSHFL¿F�WDUJHW�XQGHU�6'*����RQ�6XVWDLQDEOH�
Consumption and Production.132 Chemicals, waste and air quality are also referred to under SDG 3 
RQ�*RRG�+HDOWK�DQG�:HOO�EHLQJ��6'*���RQ�&OHDQ�:DWHU�DQG�6DQLWDWLRQ��6'*���RQ�$൵RUGDEOH�DQG�
Clean Energy, SDG 11 on Sustainable Cities and Communities and SDG 14 on Life Below Water.133
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128 At 10.
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The Strategic Approach to International Chemicals Management (SAICM) is a policy framework 
to promote chemical safety around the world and provides the essential link between chemical 
safety and the SDGs.134 SAICM aims to achieve, by 2020, the sound management of chemicals 
throughout their life cycle so that chemicals that pose an unreasonable and otherwise unmanageable 
risk to human health and the environment are no longer produced or used.135�6$,&0¶V�*OREDO�3ODQ�
of Action contains guidance on measures to support risk reduction that includes prioritising safe 
DQG�H൵HFWLYH�DOWHUQDWLYHV�IRU�SHUVLVWHQW��ELRDFFXPXODWLYH��DQG�WR[LF�VXEVWDQFHV�136

B. (OLPLQDWLRQ�RI�$OO�1RQ�HVVHQWLDO�8VHV�RI�3)$6V

In June 2019, the European Council of Ministers highlighted the widespread occurrence of PFASs 
in the environment, products and people, and called for an action plan to eliminate all non-essential 
uses of PFASs, such as use in food containers and cosmetics.137�7KH�¿UVW� VWHS� WR�DGRSWLQJ�VXFK�
an approach would be to distinguish between essential and non-essential uses. Essential uses 
are likely those applications that are critical for health and proper functioning of society, such as 
PHGLFDO�GHYLFHV�DQG�VDIHW\�HTXLSPHQW��DQG�IRU�ZKLFK�WKHUH�DUH�QHLWKHU�ÀXRULQH�IUHH�DOWHUQDWLYHV�
nor alternative methods.138 This is possibly due to the unique properties of PFASs, and are thus 
known to be irreplaceable in many applications.139 One question that can be raised is whether 
these properties are really essential for all applications.140 For example, PFAS use in textiles could 
be restricted to clothing for occupational and protective purposes, given that there are a number 
water-repelling substances that can be applied instead of PFASs.141 Paper and food packaging is 
DQRWKHU�VHFWRU�ZKHUH�QRQ�ÀXRULQH�FRQWDLQLQJ�DOWHUQDWLYHV�FDQ�EH�XVHG��$W�OHDVW�RQH�PDQXIDFWXUHU�
LQ�1RUZD\�KDV�GHYHORSHG�D�ÀXRULQH�IUHH�DOWHUQDWLYH�XVLQJ�D�KLJK�GHQVLW\�SDSHU��ZKLFK�SUHYHQWV�WKH�
passage of grease.142 The Norwegian paper producer Nordic Paper is using mechanical processes to 
produce, without using any persistent chemical, extra-dense paper that inhibits leakage of grease 
through the paper.143

C. Consumer Information

Until regulation or prohibition of the entire class of PFASs is achieved, experts advise that people 
should minimise their use of and exposure to products containing PFASs.144 Exposure can be 
reduced by avoiding direct contact with PFAS-containing products, and using PFAS-free personal 
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144 EEA (PHUJLQJ�FKHPLFDO�ULVNV�LQ�(XURSH�±�³3)$6´, above n 16, at 5.
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care products and cooking materials.145 This will require consumers “to change their mindset and 
understand which products contain PFASs and what their risks are.”146 Consumer information 
RQ�KRZ�WR�¿QG�3)$6�IUHH�DOWHUQDWLYHV�ZLOO�WKHUHIRUH�SOD\�D�VLJQL¿FDQW�UROH�LQ�KHOSLQJ�WR�UHGXFH�
exposure.147

Information about PFAS-free products in the US is available on the PFAS Central website.148 
PFAS Central provides current and curated information about PFAS, including press releases, peer-
UHYLHZHG� VFLHQWL¿F� DUWLFOHV�� DQG� FRQVXPHU� LQIRUPDWLRQ�149 Content is provided by a partnership 
between the Green Science Policy Institute and the Social Science Environmental Health Research 
Institute (SSEHRI) at Northeastern University.150 The Green Science Policy Institute aims to 
facilitate responsible use of chemicals to protect human and ecological health.151 To achieve 
WKLV��WKH�,QVWLWXWH�SURYLGHV�XQELDVHG�VFLHQWL¿F�GDWD�IRU�LQIRUPHG�GHFLVLRQ�PDNLQJ��PRWLYDWHV�DQG�
SDUWLFLSDWHV�LQ�VFLHQWL¿F�UHVHDUFK�WKDW�VHUYHV�WKH�SXEOLF�LQWHUHVW��DQG�SURPRWHV�SROLF\�DQG�SXUFKDVLQJ�
decisions that reduce the use of classes of harmful chemicals.152 The SSEHRI PFAS Project works 
on a variety of environmental health, social science, and public policy aspects of PFASs.153

)RU�UHVLGHQWV�RI� WKH�(8�DQG�WKH�8QLWHG�.LQJGRP��8.��� LQIRUPDWLRQ�RQ�3)$6�IUHH�SURGXFWV�
can be obtained from the PFAS Free website.154 The PFAS Free project is run by Fidra, “an 
environmental charity working to reduce chemical and plastic pollution in our seas, on our beaches 
and in the wider environment.”155 Fidra uses the best available science to identify and understand 
environmental issues, and works with the public, industry, and governments to deliver solutions 
which support sustainable societies and healthy ecosystems.156�*HQHUDO�DQG�VSHFL¿F�JXLGDQFH�WR�
FRQVXPHUV�DQG�EXVLQHVV�RQ�KRZ�WR�¿QG�3)$6�IUHH�DOWHUQDWLYHV�LV�DOVR�SURYLGHG�E\�VRPH�QDWLRQDO�
institutions, such as the Danish Environmental Protection Agency, the German Environmental 
Protection Agency and Swedish Chemicals Agency.157

Unfortunately, there is no equivalent source of information on PFAS free products for consumers 
based in New Zealand. 
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X. &ඈඇർඅඎඌංඈඇ

/LNH�PDQ\�LQYHQWLRQV�� WKH�GLVFRYHU\�RI�7HÀRQ�KDSSHQHG�E\�DFFLGHQW�158 In 1938, chemists from 
DuPont (now Chemours) unintentionally created a chemical compound, PTFE, that was extremely 
stable, noncorrosive and highly resistant to heat.159�7KLV�FRPSRXQG�ZDV�PDUNHWHG�XQGHU�'X3RQW¶V�
³7HÀRQ´�EUDQG��DQG�LQ�������WKH�UHYROXWLRQDU\�QRQ�VWLFN�IU\LQJ�SDQ�ZDV�LQWURGXFHG�160 Since then, 
DQ�HQWLUH�FODVV�RI�PDQ�PDGH�FKHPLFDOV�KDV�HYROYHG��SHU��DQG�SRO\ÀXRURDON\O�VXEVWDQFHV��3)$6V���
Despite major environmental and human health concerns, there are more than 4700 of these 
chemicals on the market today.161

PFASs are in everything from pizza boxes to polar bears.162 They are persistent, bioaccumulative, 
and toxic to animals and humans.163 PFASs have been detected globally in the environment, biota, 
and humans.164 They have been found in clothing, plastic, food packaging, electronics, personal 
FDUH�SURGXFWV��¿UH¿JKWLQJ�IRDPV��PHGLFDO�GHYLFHV�DQG�QXPHURXV�RWKHU�SURGXFWV�165

1XPHURXV� VWXGLHV� KDYH� GRFXPHQWHG� DGYHUVH� KXPDQ� KHDOWK� H൵HFWV� RI� H[SRVXUH� WR� 3)$6V��
including cancer, liver damage, decreased fertility and thyroid disease.166 Researchers have also 
GRFXPHQWHG� WKDW� 3)$6� H[SRVXUH� UHGXFHV� WKH� H൵HFWLYHQHVV� RI� YDFFLQHV�167 which is particularly 
concerning amid the COVID-19 pandemic.

PFASs have become so ubiquitous in the environment that health experts say it is virtually 
impossible to completely avoid exposure.168 For example, new laboratory tests commissioned by 
the Environmental Working Group indicate that PFASs are likely detectable in all major water 
supplies in the US, and more than 110 million Americans could be drinking PFAS-contaminated 
water.169�(YHQ�ZLWK�WKH�PRVW�VRSKLVWLFDWHG�WUHDWPHQW�SURFHVVHV��LW�LV�H[WUHPHO\�GL൶FXOW�DQG�FRVWO\�
to remove these chemicals from drinking water.170 And it is impossible to remove PFASs entirely 
from lakes, rivers and oceans.171 The costs involved in the remediation of land contaminated with 
PFASs is also high, and in many cases, the total remediation cost is not yet known.172

The reality is that, as a global community, we are facing a tipping point from which we 
may struggle to recover. PFASs are persistent organic pollutants, otherwise known as forever 
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chemicals.173�7KH�PDJQLWXGH�DQG�H[WHQW�RI�WKH�ULVNV�RI�PDQ\�W\SHV�RI�3)$6�FDQQRW�EH�TXDQWL¿HG�174 
What we do know, however, is that most of the widespread contamination resulting from their 
manufacture and use will never be remediated. Continuing to produce and use PFASs at our current 
rate is simply a risk too great to accept.175

Further regulation eliminating all non-essential uses and restricting or prohibiting the entire 
class of PFASs is therefore urgently required. Doing so would positively impact human health 
and the environment including biota “by decreasing emissions and subsequently reducing human 
and environmental exposure.”176�7KLV�ZRXOG�DOVR�SURYLGH�EHQH¿WV� IRU� DJULFXOWXUH�E\�GHFUHDVLQJ�
WKH�DGYHUVH�H൵HFWV�RI�3)$6V�RQ�DJULFXOWXUDO�FURSV�177 Until such regulation is achieved, consumer 
information on where and how to source PFAS-free products will help people to reduce their 
risk of exposure and associated harm.178�7KLV�ZLOO�UHTXLUH�D�VLJQL¿FDQW�FKDQJH�LQ�WKH�PLQGVHW�RI�
consumers.179�3)$6V�DQG�3)$6�FRQWDLQLQJ�SURGXFWV�KDYH�FRQWLQXHG�WR�EH�XVHG�EHFDXVH�WKH\�R൵HU�
comfort and convenience; without them, the non-stick frying pan would not be possible. Consumers 
must therefore ask themselves: convenience – but at what cost?
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