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Introduction — PFAS Fate in WWTPs

e TS e O £ S T/ W/ e T TI E C _ Irrigation
W 3s R v i , iver | J _
FL L e Supy, " L5 Primary ) BT iy
roro ™ N Secondary R .i

YL DTS DU N oW Treatment Disinfection
b T "y, 0° ; Treatment
Carboxylate-derived surfactant (2%} [”“{; Settl In

Mixed Sludge
(de-watered)

Finished
Biosolid

Residuals




Project Objectives

= Understand spatial and temporal variability of PFAS during wastewater treatment
(WWT)

= Develop methods for evaluation of mass balances for PFAS and organic fluorine
during WWT

= Assess relationships between PFAS partitioning and/or transformation and WWT
operational parameters

= Explore PFAS sampling techniques and analytical approaches in WWTPs (lessons
learned)




Methods

= EPA method 1633 (Targeted 40 PFAS)
¢ Only detected values are reported for this presentation.
+ PFBA data not presented for this method (possible interferences)
¢ 6:2 FTS data not presented (QAQC)
¢ The method includes PFCAs, PFSAs, FTSs, FTCAs, FOSAs

= Total Oxidizable Precursor Assay (1633-40 Compound list/537.M)

= Total Organic Fluorine
+ Extractable organic fluorine (EOF) for solids
¢ Adsorbable organic fluorine (AOF) for liquids (similar method to draft 1621 EPA method)




Overview of Participating Facilities

Facility Main Solids Handling | Disinfection | Leachate | Effluent
Processes Septage

Facilityl 38+20 Wet oxidation Incinerator Discharge

Facility2 7830 Biological Nutrient Removal Incinerator Cl Leachate Discharge

Facility3 25z+1 Aeration & Biological Nutrient Removal Land Cl Leachate Discharge
Application

Facility5 4+0.1 Biological Nutrient Removal Land Cl Septage  Discharge

Application




Analytlcal Challenges

Multiple
analytical
challenges
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PFAS Composition
&

Freas Mass Flux in Facillities
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Secondary Sludge Before Secondary Sludge After
Process Process

Facility #1 2.25 +0.14 2.41+0.23

Mixed Sludge
Facility #2 2.68 £0.22

Log k, (L/kg)

PFOS partitioning in different sludges

C./C,, values for PFOS Primary Sludge Secondary Sludge
Facility #3 2.64 2.72 £0.05
Feed Waste Activated Sludge
Facility #5 2.83+0.22 2.73

Log kj values are consistent with Ebrahimi et al., 2021, Chemosphere, 129530




Total Oxidizable Precursors
(TOP) Assay

and
Total Organic Fluorine (TOF)




Results- TOP Assay Liquid Streams— Facility #3
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Results- TOP Assay Biosolid - Facility #3
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Results-Total Organic F Aqueous — Facility 3
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Results-Total F in Biosolid Facility 2
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Preliminary Conclusions

" Project still ongoing and assessing the origin of PFAS variability in WWTPs

¢ Specific sources may impact variability and offer a pretreatment option, e.g. landfill
leachate

¢ Indications for PFAS variations due to flow, simple HRT/SRT models may be required

= General conclusion
¢ PFAS variability decreases from influent to effluent

¢ PFAS Log K, values imply an equilibrium for PFAS partitioning between solids and liquid
streams

¢ PFAS in incinerator ash is generally below detection limits

= Data implies precursors transformation and potentially other
organofluorine in WWTPs

= Significant analytical challenges even for large commercial analytical labs
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