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PER- AND PO LYFLUO RO ALKYL SUBSTANCES (PFAS)

fo rever  chem ica ls tha t p er sist in  
the   environm ent



W h e r e  a r e  
th e y  fo u n d ?

Products are treated with PFAS to imbue 
heat, stain, grease and water repellency 
properties to a wide variety of consumer 
products, including clothing, makeup, 
furniture, adhesives, food packaging and 
serving containers, non-stick cooking 
surfaces and personal care products. In 
the environment, PFAS are highly mobile 
and can bioaccumulate in flora and fauna.



A q u ick  ch e m ist r y  le sso n
• Thousands of individual PFAS 
• C-F bond is very strong and difficult to break -  very stable
• PFAS differ based on:

⚬ C a rb o n-c ha in le ng th
⚬ #  o f fluo rina te d  c a rb o n a to ms
⚬ inc lusio n o f func tio na l g ro up s (c a rb o xyla te s, sulfo na te s, p ho sp ha te s, 

a mine s)
⚬ p e r vs p o ly fluo rina te d  c a rb o n c ha ins

• Lo ng  c ha in PFAS with no n- fluo rina te d  c a rb o n's a re  e a sie r to  re mo ve  a nd  
p a rtit io n, b ut a re  a lso  sub je c t to  d e g ra d a tio n into  sho rte r c ha in 
c o mp o und s tha t a re  mo re  sta b le

• Why we  se e  ma ny tre a tme nt p la nts with hig he r e fflue nt c o nc e ntra tio n 
tha n influe nt c o nc e ntra tio n
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An d  th e n  w h a t  h a p p e n s  
to  th e m ?

Products at the end of their useful life are discarded, typically in landfills, where 
breakdown causes PFAS to detach and become mobile. Mobilized PFAS, are 
carried by landfill liquids and landfill gas. 



W h e r e  e lse  
d o  th e y  g o ?

A large portion of PFAs are washed down 
the drain (pots, makeup, cleaning 
products, etc.) and accumulate in 
biosolids generated in the treatment of  
sanitary wastewater.  Facilities that accept 
biosolids or sewage sludge are also likely 
introducing PFAS from these sources.



An d  th e n . . . .

Through these various mechanisms PFAS then enter the 
environment and move downstream where other facilities 
pull them into their plants via groundwater or surface 
intakes.

Who is responsible for them if you pull them in from the 
environment?

Will net limits be allowed?  How much is in your intake?



W e  h a v e  b e e n  
h e a r in g  a b o u t  PFAs  
fo r  y e a r s ,  so  w h e r e  
a r e  w e ?



DRAFT W Q  & DW  Sta n d a r d s  -  S t ill No t  Fin a l

20 16  -  Se t  limits a t  70  p p t  fo r PFO A 
a nd  PFO S c o mb ine d  in d rinking  
wa te r

20 22 -  Dra fte d  re visio ns to  0 .0 0 4  
p p t  fo r PFO A a nd  0 .2 p p t  fo r PFO S 
in d rinking  wa te r

20 23  –  Dra fte d  re visio ns to  4  p p t  
fo r b o th PFO A a nd  PFO S in 
d rinking  wa te r p lus a  Ha za rd  Ind e x 
o f 1 fo r PFNA, PFBS a nd  PFHxS.



So  w h a t  a r e  
th e y  d o in g ?

Initial Nationwide Monitoring Data on 29 PFAS 
in Drinking  Wa te r Syste ms

Inte l is tha t 30 8 Info rma tio n Re q ue sts will b e  
g o ing  o ut in 20 24  to  na tio ns 20 0 -30 0  la rg e st 

PO TWs to  b e g in mo nito ring

Issuing  G uid a nc e  to  Sta te s o n wha t the y sho uld  
c o nsid e r d o ing



Bu t  w a it  
th e r e  is  
m o r e . . .

Adding PFAS as a National Enforcement and 
C o mp lia nc e  Initia tive

Fina l Rule  to  Enha nc e  PFAS To xic s Re le a se  
Inve nto ry Re p o rting

Re q uiring  To xic s Re le a se  Inve nto ry Re p o rting  
fo r Se ve n Ad d itio na l PFAS



TEST METHO DS FINALIZ ED IN JANUARY 2 0 2 4

• Fina l EPA Me tho d  16 33 , a  me tho d  to  te st  fo r 4 0  PFAS in 
wa ste wa te r, surfa c e  wa te r, g ro und wa te r, so il, b io so lid s, 
se d ime nt , la nd fill le a c ha te , a nd  fish t issue .

• Fina l EPA Me tho d  16 21, whic h c a n b ro a d ly sc re e n fo r the  
p re se nc e  o f c he mic a l sub sta nc e s tha t  c o nta in c a rb o n-
fluo rine  b o nd s, inc lud ing  PFAS, in wa ste wa te r.

• O the r Te st  Me tho d  (O TM)- 5 0 , whic h me a sure s 30  vo la t ile  
fluo rina te d  c o mp o und s in a ir.



Current technology can reliably quantify < 100 PFAS
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Te s t in g  



EPA 16 6 3
SAMPLING CHALLENGES 
REMAIN

High risk of contamination

Extre me ly c ha lle ng ing  to  
p re ve nt c o nta mina tio n a t suc h 
lo w re p o rting  le ve ls

Re q uire s hig hly tra ine d  sa mp ling  
te c hnic ia ns



Re c o mme nd a t io ns fo r Ap p lic a b le  Ind ustria l Dire c t  Disc ha rg e rs to  
Mo nito r fo r PFAs issue d  to  sta te s in la te  20 22:

Ind ustry c a te g o rie s kno wn o r susp e c te d  to  d isc ha rg e  PFAS inc lud e : 

o rg a nic  c he mic a ls, p la st ic s & synthe t ic  fib e rs (O C PSF);
me ta l finishing ; e le c t ro p la t ing ; e le c t ric  a nd  e le c t ro nic  c o mp o ne nts; 

la nd fills;  p ulp , p a p e r & p a p e rb o a rd ; 
le a the r ta nning  & finishing ;  p la st ic s mo ld ing  & fo rming ; 

te xt ile  mills;  p a int  fo rmula t ing , a irp o rts; C WTs 
a nd  a nyo ne  e lse  tha t  ha s the  re a so na b le  p o te nt ia l to  ha ve  PFAs.



EPA re c o mme nd s tha t  mo nito ring  inc lud e  e a c h o f the  4 0  PFAS 
p a ra me te rs d e te c ta b le  b y  me tho d  16 33  a nd  b e  c o nd uc te d  a t  
le a st  q ua rte rly to  e nsure  tha t  the re  a re  a d e q ua te  d a ta  to  a sse ss 
the  p re se nc e  a nd  c o nc e ntra t io n o f PFAS in d isc ha rg e s

EPA no te s tha t  no  p e rmit  ma y b e  issue d  to  the  o wne r o r o p e ra to r 
o f a  fa c ility unle ss the  o wne r o r o p e ra to r sub mits a  c o mp le te  
p e rmit  a p p lic a t io n in a c c o rd a nc e  with a p p lic a b le  re g ula t io ns, 
a nd  a p p lic a nts must  p ro vid e  a ny a d d it io na l info rma t io n tha t  the  
p e rmit t ing  a utho rity ma y re a so na b ly re q uire  to  a sse ss the  
d isc ha rg e s o f the  fa c ility (4 0  C FR 122.21(e ), (g )(13)).  The  
a p p lic a nt  ma y b e  re q uire d  to  sub mit  a d d it io na l info rma tio n und e r 
C WA Se c t io n 30 8 o r und e r a  simila r p ro visio n o f sta te  la w.



RCRA Im p lica t io n s:
On February 8, 2024, EPA proposed changes to the Resource Conservation and 
Recovery Act regulations by adding nine particular per- and polyfluoroalkyl 
compounds, their salts, and their structural isomers, to its list of hazardous 
constituents in Title 40 of the Code of Federal Regulations Part 261 Appendix VIII. 
These nine PFAS are:

• Perfluorooctanoic acid.
• Perfluorooctanesulfonic acid
• Perfluorobutanesulfonic acid.
• Hexafluoropropylene oxide-dimer acid.
• Perfluorononanoic acid.
• Perfluorohexanesulfonic acid.
• Perfluorodecanoic acid.
• Perfluorohexanoic acid.
• Perfluorobutanoic acid.



RCRA Im p lica t io n s:
EPA also issued a draft Hazardous Waste Corrective Action Rule ammending the 
definition of hazardous waste as it applies to RCRA corrective action addressing 
releases from the solid waste management units of permitted treatment, storage 
and disposal facilities, or TSDFs. If finalized, the rule would clarify that the 
statutory definition of hazardous waste applies to corrective action for releases 
from solid waste management units.

The proposed rule provides clear regulatory authority to require RCRA-permitted 
facilities to conduct corrective action not only for substances listed and identified 
as RCRA hazardous waste and hazardous constituents, but also for any substance 
meeting the statutory definition of hazardous waste.



RCRA Im p lica t io n s:
EPA identified 56 industries most likely to be affected by the PFAS Hazardous Constituent 
Rule, including waste management and remediation services, chemical manufacturing, 
petroleum and coal products manufacturing, and fabricated metal product manufacturing.

The five industries cover over 54% of the 1,740 potentially affected facilities that the EPA 
identified in its rulemaking. These industries and facilities would also be affected by the 
Hazardous Waste Corrective Action Rule.

Facilities that would not be affected by the RCRA corrective action requirements include 
solid waste disposal facilities — such as municipal waste or construction and demolition 
landfills — and publicly owned treatment works facilities, unless those facilities were also 
operating as hazardous waste TSDFs.

Hazardous waste generators that are not subject to the RCRA permitting requirements 
would not be affected by the proposed rules.



RCRA Im p lica t io n s:
If the PFAS Hazardous Constituent Rule is finalized and the nine PFAS are listed as 
hazardous constituents, the EPA would have to determine only that the PFAS can pose a 
substantial hazard before designating them as hazardous wastes.

In the PFAS Hazardous Constituent Rule, the EPA noted that "listing these PFAS as RCRA 
hazardous constituents does not make them, or the wastes containing them, RCRA 
hazardous wastes." However, this ignores the potentially broader implications of the 
proposed rules.

The EPA continues to evaluate available data before deciding to add PFAS compounds to 
the RCRA hazardous waste list. This, combined with the broadened definition in the 
Hazardous Waste Corrective Action Rule, signals the EPA is proceeding down this path.
Listing any of the nine PFAS compounds as hazardous wastes would open the door to other 
statutory requirements. For example, RCRA cradle-to-grave requirements and the cleanup 
authorities under CERCLA would apply to PFAS.



O th e r  Ar e a s  fo r  Co n ce r n

C ERC LA 
RQ

1lb / d a y

Re c e iving  
Stre a m 

C le a n Up

Re me d ia te
So ils

So lid s

Inta ke  
Wa te r

Pre -
c urso rs



Where does your make up water come from?

Any le g a c y c o nta mina tio n o n the  site ?

Do  yo u use  PFAS c o nta ining  
c o mp o und s (i.e . o n the  list fo r 
up d a te s)

Po te n t ia l In d u st r ia l So u r ce s

Va lve s, b e a ring s a nd  o the r 
la rg e  g re a se  fitte d  junc tio ns?

W h e r e  a r e  th e y  
co m in g  fr o m ?

Eve r fo ug ht a ny fire s o n- site  in the  p a st?



t h e  Tr e a tm e n t  Pr o ce ss
Conventional Treatment (activated sludge) generally does not 
re mo ve  o r d e stro y PFAS

Pre c urso rs (a lkyl a c id s, sulfo na mid e s, a lc o ho ls, sulfo na te s) e xist a t 
le ve ls tha t whe n d e g ra d e d  in the  tre a tme nt p la nt re sult in hig he r 
e fflue nt c o nc e ntra tio ns o f me a sure d  PFAS 

Lo ng e r re te ntio n a nd  hig he r te mp e ra ture s e nha nc e  tra nsfo rma tio n 

Mo nito ring  o f p re c urso rs a nd  lo ng e r c ha in PFAS thro ug ho ut the  
p ro c e ss is ne c e ssa ry to  und e rsta nd  fully the  c o mp le xity o f e fflue nt 
c o nc e ntra tio ns



Tr e a tm e n t  a n d  Re m e d ia t io n

Treatment and remediation require specific techniques, most of which do not 
d e stro y PFAs, simp ly c re a te  a no the r wa ste stre a m tha t re q uire s ma na g e me nt.  
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G AC

Io n 
Exc ha ng e RO

Na no -
filt ra t io n

Pyro lo sis

Ele c tro -
c he mic a l



Avoid incentivizing product sourcing from 
o utsid e  the  Unite d  a nd  d rive  up  p ric e s fo r 
Ame ric a n ind ustry a nd  c o nsume rs =  furthe r 

sup p ly c ha in issue s.

So me  flo uro p o lyme rs a re  ne c e ssa ry to  a d va nc e  
5 G  te c hno lo g ie s, to  a d va nc e  p ro d uc tio n o f Li-

io n b a tte rie s fo r e le c tric  ve hic le s, hyd ro g e n 
fue l c e lls, a nd  a  ho st o f re ne wa b le  e ne rg y 

g e ne ra tio n te c hno lo g ie s

Re sp o nsib ility o f ind ustry a nd  re g ula te d  
c o mmunity to  p a rtic ip a te  in rule  ma king

Ch a lle n g e s  to  
b r o a d  b a se d  
r e g u la t io n :



SO  W HAT DO  YO U NEED TO  BE DO ING?

SamplingWa tc hing  
the  C FR

Do ing  
so me  c a lc s

Inve nto ry 
Use rs

Q ua ntify 
Amb ie nt 

Le ve ls

Ma king  
c o mme nts

Pa rtic ip a te  
in Ind ustry 

G ro up s

Ask 
Q ue stio ns

Ed uc a te  
yo ur 

p ub lic



Shout out to Carol Martinson who I work with (we 
typ ic a lly d o  this p re se nta tio n to g e the r) fo r he lp ing  with 
d e ve lo p me nt!

Th a n k  Yo u !
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