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PFAS Impacts

On & From T orns PFAS Pathways
WWTPS - Exhaust Industrial WWTPs Towards the WWTPs Human
tTTTEm Discharge Influents Environment Effluents Exposure
I - e T et P o - —— P o - P o - - - >
I = —m
. : . -» :
I
i : Industry : ————
I n : I
1 I Direct I :
! Exposure
; f o . A
Vo L I
i I
' — -
: f Constjmer :
|l !
| Municipal _ _ _ _, :
I 1 Wastewater :
Vo : i
([ I I
1, I I
1 I I
1 ‘ I YRS 4
! : I Stormwater— —» I
I W i e i W s o i s >
: ¢ _ _ Indirect Contamination  _ _
V_ _ _ _Atmospheric Deposition _ _ s
Indirect
ENVIRONMENT
Abou-Khalil et al., ES&T (2026) Exposure

PFAS &l A=COM



IIIIIIIII
EEEEEEEE

To Control Your Residuals,

You need to Know Your Inputs.
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Targeted
PFAS
Analysis

PFAS it Collins et al., J. Haz. Mat. (2024)
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Precursor Transformation

* Dependent on parent compound
chemistry and environmental biotic and/or
abiotic factors. One-to-many relationship

« Source chemistry and manufacturing
process can be indicative of general
precursor presence. For example, AFFF
by electrochemical fluorination (i.e. PFOS)
or fluorotelomerization (i.e. 6:2 FTS)
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Total Number of Pump Stations: 89
Number of Targeted Pump Stations: 12
Yearly generated volume: ~9.7 x 10° Liters

Total Number of Septic Tanks: 20,000 10
Number of Targeted Septic Tanks: 17
Yearly generated volume: ~5.3 x 106 Liters
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Project Examples

Michigan, AECOM, and California Studies

. AECOM Study - 2021

« 19 WWTPs
« California Study — 2021
+ 180 WWTPs

+ 1 MGD dry weather design

« Michigan Study - 2018
s 42 WWTP
» 20 largest (10-930 MGD)

- 22 various treatment processes
(0.2-9 MGD)

Number of Participants (19 total in 8 states)

1 participant M2 participants ™ 3+ participants

PFAS &l

California WWTPs

Michigan WWTPs

NEVADA

Death Valley
National Park Las \c/>eqas

—_—7

Mexicali ~—~_

Upper Peninsula

Legend

@ WWTP Location

Lower Peninsula

https://www.michigan.gov/documents/egle/wrd-pfas-initiatives-statewide-full-report_722902_7.pdf

https://www.waterboards.ca.gov/pfas/

A=COM



Global PFAS Occurrence
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Concentration of PFOS + PFOA in influent and effluent
streams and wastewater residuals by wastewater type.
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PEFAS Pathiinder

| Our teams deliver Mapping, Source Evaluation, and Mass Flux in Water Networks
%% actionable PFAS source

i ﬁ control strategies,

,-« combining best-in-class T
<l technology with decades |

® of PFAS experience. )
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Treatment
Plant

@ PrasHotspots

Pilot Test Area
(O Pilot Monitoring Point




The Challenge

! ? Utilities face rising PFAS risks that
treatment alone cannot solve. Without
? knowing where PFAS enter their
system, utilities face escalating
costs, regulatory risks, and limited
ability to reduce PFAS at the source.
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oPFAS Source Categoryo /*\

@No|low e No|Medium @ No|High \Y./ :
O VYes | Low Ves| Medium @ Ves | High Our Solution
El P i -3 We deliver PFAS Source Evaluation

Services that combine watershed and
sewershed analysis into a single,
@ .ﬁ ,F—\ integrated framework.
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PFAS Partitioning Effluent Risk Evaluation

v" Track how PFAS move through treatment steps (liquid, solids, air). v' Assess likelihood of effluent exceeding current or anticipated
v" Understand fate in effluent, biosolids, and residual streams. PFAS limits.
v

Identify options for effluent polishing or blending strategies.

Decision Support
v" Provide utilities with scenario-based evaluations of compliance, costs, and
long-term risk.
v Support selection of practical, defensible strategies for effluent and solids.
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Example Project on PFAS Source Reduction

Municipal Recent PFOS, PFOS Reduction :
WWTP Effluent* (ng/L) (highest to most recent) Actions Taken to Reduce PFOS
Bronson 0
WWTP 3 99% Treatment (GAC) at source (1)
Howell WWTP 3} 96% Treatment (GAC/Resin) at source (1)
lonia WWTP <6 99% Treatment (GAC) at source (1)
Kalamazoo 5 90% Treatment (GAC) at source (2),
WWTP ° change of water supply
Kl Sawyer o .
WWTP 9 96% Eliminated leak of AFFF
Lapeer WWTP 8.2 99% Treatment (GAC) at source (1)
Wixom WWTP 34 99% Treatment (GAC) at source (1)

https://lwww.michigan.gov/egle/-/media/Project/Websites/egle/Documents/Programs/WRD/IPP/pfas-initiatives-statewide-full-
report.pdf?rev=0efd257416f64b78a1273512f79b105a&hash=63E60CF503131E79AD9E73C960C4A04B

PFAS &0l A=COM



Example of Source Reduction in Effluent and Biosolids
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https://lwww.michigan.gov/egle/-/media/Project/Websites/egle/Documents/Programs/WRD/IPP/pfas-initiatives-statewide-full-
report.pdf?rev=0efd2574f6f64b78a1273512f79b105a&hash=63E60CF503131E79AD9E73C960C4A04B
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Example of PFAS Evaluation Within the WWTP

Legend:

Treatment Code | Total PFAS |PFOA | PFOS) SRT: <3days Wastewater Sources: 20% Industrial | 20% Commercial | 60% Residential

Agqueous Sample (ng/L) Current Flow: 7.3MGD

Solids (pe/Kg) Design Flow: 18MGD Sludge Perce ntage: Primary 80% and Secondary 20%

K Sam ple location

| Influent | Preliminary Treatment ‘ Primary Treatment ‘ Secondary Treatment | Tertiary | Disinfection/ Effluent
IFTRF (72| 5| 17) EFTRF (75| 6| 16) IFGAC (72 | 5| 16) EFPT1(76 | 5 | 16)

IFPT1(69| 5 | 18) FeCl3

. - Primary Secondary 1
Screen+ Grit+ Grinding Clarifiers Clarifiers

AAAAADAL

Aeration

UV Disinfection

Decant :
= T:':““}' IFISP (59 | ND | 44)
s IFISP (16 | ND | 7)

Sludge Storage

Filtrate f

FLISP (60| 4 | 6)

DWISP (18| ND | 9)

F.

https://www.michigan .gov/egIe/-/media/Proje-ct/Websites/egIe/-Documents/P-rograms/WRD/IPP/pfas-iﬁitiatives-statewide-fuII- -
PFAS iy report.pdf?rev=0efd2574f6f64b78a1273512f79b105a&hash=63E60CF503131E79ADIE73CI60CAA04B A=COM
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Deploymg 1nn0¥atlve
'PFAS solutions'’ across
‘Massachusetts - ~

AECOM selected to delivera first-of-its-kind PFAS pilot
program at municipal wastewater treatment plants for the
Massachusetts Department of Environmental Protection

@ Read more
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At AECOM:
We test, build, and operate systems at all scales
using conventional and novel treatment

technologies.

Experimental Design

R&D Lifecycle ustomization
IDENTIFY. RESOLVE. Services @ C tomizat
ié azardous Waste : @
CDEANTEC|_| |_|UB ; Mc;naggume;c‘nt @ Services PSSR/HAZOP
A=COM
Data Reduction @ Validation

Process Optimization

eanrecnio= AECOM Process and Technology Development Laboratories



IDENTIFY. RESOLVE.

Delivering a
better world

A=COM

Moha.atelalbrahim@aecom.com
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