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PFAS ACTION PLAN- EPA FEB. 2019

* List PFOA & PFOS as
CERCLA hazardous
EPA’s Per- and Polyfluoroalkyl SU bSTO ﬂ Ce

Substances (PFAS) Action Plan
« Keep PFAS out of surface
& groundwarter

* Develop interim cleanup
levels

* ID new/additional
freatiment & remediation
options




PATCHWORK OF STATE ACTIONS

ates that have not regulated PFAS in drinking water

B St
B Stotes that have adopted a standard above 70 ppt
. Q

tates that have adopted a 70 ppt standard
B States that have adopted a standard below 70 ppt
https://www.jdsupra.com/legalnews/state-by-state-requlation-of-per-and-82542/




Near Term Priorities for EPA

e Sources & levels of PFAS In
environment

« Human health risks

» Develop final cleanup
evels

« Understand applicable
treatment & disposal
‘ options

Uptake in
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PFAS Treatment Options

Treatment Method

Granular Activated
Carbon

lon Exchange

Membrane Filtration

Reverse Osmosis

PFOA

48-90%

51-90%

10-50%

90%

PFOS

89-98%

90-99%

0-23%

93-99%

Considerations

GAC requires replacement
and disposal

Resins need to be
regenerated or replaced

Waste stream contains salts
and filtrate that requires
disposal
Waste stream contains salts
and retentate that requires
disposal




Landfills as PFAS Repository

1 Vegetative Cover

3 Soil barrier layer

A 4 Bramag!e layer geone

5 40 mil HDPE membrane
6 Cushion layer

¥ Soil layer

12 Cushion layer
13 60 mil HDPE membrane
.14 Manufactured clay bentonite

15 Engineered low-permeability soil

18 60 mil HDPE membrane

19 Engineered clay




PFAS Treatment Using Reverse Osmaosis

RO 1 RO 2

Leachate Permeate Permeate
Compound (ng/l) (ng/L) (ng/L) (ng/L) Rejection

Perfluorobutanesulfonic

| cid (PFBS) 280 <2 <1.9 >99.3%
(P:;félf)robutanoic acid 1100 5 <19 ~99 8%
F:;fll_lupcx?heptanoic acid 480 < <19 ~99 6%
::ig' ‘(’F‘,’Irfl’_rl’fs";‘"esu'f""ic 690 <2 <1.9 >99.7%
; ?F?;I'_"X)Ohe"a""ic acid 2100 7.8 <1.9 >99.9%
26 ::i;(-jﬂl(ﬁr:cggt)anesulfonic 200 <2 <19 >99.1%
: (P:;fcl;f)rooctanoic acid 820 55 21ig ~99 8%
F:;fél;(g;)pentanoic acid 880 57 <19 ~99 8%
Total 6550 18 0 >99.9%

7 | SCS ENGINEERS |




PFAS Waste Reduction Strategy

Subtitle D Recirculated Treated

Landfill | eachate [ Geologic Isolation

Class 1

°e
.La. ‘. Disposal

* Beneficial use of
permeate.
* Concentrates PFAS

e Industrial Waste
« WWTP Biosolids

* Waste mass retains

>90% PFAS. compounds
* Recirculated .
» PFAS from various leachate. cI?oesdt:CGS transport

sources.
* Liquids and Solids




Relative Treatment Costs

Cost Range for Different Leachate Treatment Processes
$0.20 -

$0.18 -

$0.16 -

$0.14

$0.12 -

$0.10 -

$0.08 -

$0.06 - l

Treatment [$/gallon]

$0.02
24

Leachate Discharge to Advanced Biological Chemical Constructed Lagoons Deep Reverse Evaporation
Havuling POTW Oxidation Treatment Treatment Wetlands Injection Osmosis
Processes Well

Reference: Solid Waste Association of North America, Advanced Leachate Management Course Guide Figure 8-1:
Cost Ranges for Leachate Treatment Processes ©2014. Bluegreen entries -modified by Sam Cooke in 2018.
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