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DOE Relevance and Drivers

PFAS at DOE Sites

¢ 57 sites surveyed but over 100
remain to be surveyed

¢ 3 sites exceeded PFAS MCLs in
drinking water systems

® 10 sites exceeded PFAS MCLs
in groundwater

¢ 2 sites have started cleanup
actions (~$20M spend through
2024)

® Complete initial review of all
sites by an established deadline

Source: 2025 GAO report on DOE
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DOE Relevance and Drivers

PFAS Challenges at DOE Facilities

® Multiple PFAS release sources

® Disposal of PFAS-impacted
materials
o Stock AFFF
o Solidified AFFF mixtures
o Excavated PFAS-impacted soils

® Provision of alternate drinking
water supply
o Bottled water
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DOE Relevance and Drivers

PFAS Regulatory and Risk Drivers

* CERCLA —
o PFOA and PFOS as hazardous -
substances -
* CWA/SDWA
o  Drinking water MCLs for five PFAS |
o Discharges regulated under NPDES / _“é:L‘L'i%%&i%i:’:‘“
o Freshwater and saltwater aquatic life
water quality criteria and benchmarks

* RCRA .
o 9 PFAS listed as hazardous constituents™ g&
*to be finalized in April 2026 ‘ ; N
® PFAS bioaccumulation @; EERE ) S S Jss,
o known human heal th eﬁeCtS = SN https://www.usgs.gov/media/images/al

d-polyfluoroalkyl-substances-
“=8 movement-through-environment
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-~ Challenges in PFAS Site Management
Challenges in PFAS Site Management

Atmospheric emission from

® Several point and non-point sources Ay o

— gl

and multiple release mechanisms

® Low regulatory levels and evolving
regulations

¢ Complex site investigations
o  Muti-media interactions, transformation, and

. T~ — L Partitioning (to air/aerosols)
transport pathways Air \—\//\/\_/‘\ + Transformation (photooxidation)
o Delineation of nature and extent
Land Application
o Background evaluation and risk assessment oo ,
AR
o Comingled / radioactive impacted soil and water | s et W
+ Transformation (: ﬁﬂﬂm,
. ] biotic/abiotic) interface, and foam formation)
® Comprehensive response action it

o  Complex treatment / destruction technologies
o Management of PFAS-impacted materials

Groundwater —
¢
no IS © 2025 Noblis, Inc. All rights reserved. Proprietary to Noblis. 6



-~ Challenges in PFAS Site Management
Complex PFAS Transport and Exposure Pathways
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YPFAS: ~10-1000 L o
‘ / Pr;grcolationBasins /' ZREASI IO
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TeiraiCotaDRIR Ephemeral Pond/Wetlands

(suspected) Berm Stormwater Outfall
/ 2PFAS: 1,300 ng/L
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(E)
Swallow

(B) Infiltration to Downstream Surface Water Airfields Hole . TPFAS
groundwaterthen  Baseline: TPFAS: 25,000 ng/L ! M?n,ufactunng BiosolidLand shallow Well Spring 1: 4 ng/L
discharge to stream  Post-SFB: : PFAS: 9,000 ng/L Application j i Spring 2: 32 ng/L

= Deep Well  spring 3: 62 ng/L
Spring 4: 4 ng/L
Shallowwell: 3 ng/L
Deep well: 1 ng/L

Upstream Surface Water
XPFAS: 8,000-10,000 ng/L

Precipitation

-7

Perennial Stream

Karstic limestone
Spring

SFB Deployment

Sediment Porewater

TPFAS: 15,000-320,000 ng/L Zone
©)
) Springs: >300 ng/L
~ Stormwater: >700 ng/L Foam ZPFAS: 10s ng/L
AFFF WWTP input Wind TPFAS: 1,600 /\\
raining/Use __<~__ —>70,000

= ng/L
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. PFASSiteInvestigation
High Resolution Site Characterization (HRSC)

®*  Environmental se quence 'Mz:(s(s Discharge Transect — Source: NAVFAC ESS )I;actsheet )
stratigraphy (ESS) . e
o  Soil cores / boring logs ' _ '
o Geophysics i M
® Hydraulic investigation — —
o Hydraulic profiling tool (HPT) | | | .
o Vertical aquifer profiling (VAP) — :a;e;gmg:” f%ﬂi . :ﬁ’] et L -

o FLUTe |
® Molecular biological tools (MBTSs)
¢ Advanced models
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PFAS Site Investigation

PFAS-Specific Investigations

® Soil Leaching

o Lysimeters and modeling
* GSI
o Stilling wells and piezometers _
o Trace studies - RS EEERNRERRREE
o Passive samplers, distributed U e B UltraSeep Seepage
. . = - ! \ Meter and passive
temperature sensing (DTS), point |[WE =g L. sampler Source:
) ol » & SERDP /ESTCP
velocity probe (PVP), seepage W /
meter, trident probe o |

® Stormwater

o  GW infiltration and runoff
assessment

© In-line video camera survey e | A
PFAS fractionation assessment ks U :

(o]
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PFAS Site Investigation

Background / Source Investigations
® Understanding sources B i 4

==p

64-27 PEAS (na/l)

& 2020

Background investigation design
o Review of site history, land use, and

I 4
C S M Target PFASs: 63,530 ng/L | Tier 1 MWO007
Target PFASs: 597,360 ng/L |- Tier 1 MWO046 Z‘;gi’;‘;’::izoa o %56 5:‘:;:;::‘;; ;z:f
o Considerations for sampling e wsco sprmemors 9% | rosiuronsss (81 i
PFOA/PFHxA: 0.5 o %NOSC/MW: 40% S = ; 5
PFOS/PFOA: 7.7 g %RML: 32% PFHxS/PFOA: 12.1 PFSAs/PFCAs M: 87.6/12.0%
PFHxS/PFOA: 3.8 PFSAs/PFCAs M: 64.5/28.6% Source: Gamlin et al. 2024

- Upgradient, upstream, upwind, sheet
flow / overland flow, etc.

- Sampling depths and intervals
- Seasonality and data density

o Data evaluation and statistical analysis

Interpret &
analyze results for

. decision making
- Sample size

- Parametric vs non-parametric methods re data normaly distibuted?
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PFAS Fingerprint Analysis (Forensics)

Target PFAS fractionation
Non-Target analysis
Statistical data evaluation

o Radio, spider, rose, stacked plots

o Cluster analysis
o Hierarchical analysis

Artificial Intelligence — Machine

Learning (Al-ML)

o Supervised and unsupervised
learning models

o Neural networks
o Deep learning models
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PFAS Response Action

PFAS Treatment Considerations

® Target PFAS constituents J
® Influent PFAS concentrations, .8
treatment volume, and flow rates : . e

7 b

® Water quality characteristics that may \
require pre-treatment

¢ System footprint, deployment, and
scalability

® Effluent polishing and discharge
requirements

[=

Treated Effluent
for Discharge

® Operation and maintenance needs
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-~ PFASResponseAction
PFAS Treatment Technologies

® Liquids
o  Adsorption and ion-exchange

Electrochemical Oxidation

Non-thermal Plasma

Sonolysis

Photocatalytic destruction

Hydro alkaline thermal treatment (HALT)

Super critical water oxidation (SCWO)

Foam Fractionation

® Solids

Solidification / Stabilization
Thermal desorption
Smoldering combustion
Incineration

O O 0O o o o o

O O O o
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PFAS Destruction
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PFAS Destruction Technologies

Plasma
Key Factors H (Nonthermal) HALT SCWO

Long-chain (=C6) PFAS Removal
Short-chain (<C6) PFAS Removal X X
Effective for concentrated streams X X X

X X X X

Hazardous by-product formation X X
Pretreatment may be needed
Post-treatment may be needed X

Treats other media (e.g., solids,
sludge)

Lab (L), Pilot (P), or Full (F) Scale F F

T X X X
X

¢
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Aquatic Environment Management
¢ In situ Capping / Mixing

GAC alone insufficient for PFAS removal

* Tailored adsorbents or IER required for
removal of short chain PFAS

* Media combinations or multiple chemical
isolation layers with different thickness may
be required

* Interference from organic carbon and/or
co-contaminants may reduce removal

PPFAS|in Groundwater;

efficiency
® Dredging
* Dewatered sediment disposal e T oo
z . udge Basin
e Effluent treatment and discharge = B Contaminated Sediment

¢
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Best Management Practices

® Construction and facilities upgrade

Planning Design Execution

No t ive PFAS or di i il = or minimization is critical

[ . Focused investigation and

= Early communication with - Project relocation to avoid

projects

ERP office regarding

potential for contaminants
in project footprint.

impacied soil /
groundwater.

characterization of soil and
groundwater in project area.

1 . 5 i - Contaminated soil
* Excavated soils - Deshiop due aigence e g B Ciockpue staging
using GEOBASE and avoid or reduce earthworks construction, and
»  Dewatering and treatment SRR ity S
ial presence of s -
ewa erlng an rea men remmﬂ?‘ﬂer ‘ . ;ﬂg::'luﬁ::ocia;atg%;;nd ‘ unimpacied areas.
. iy . - Ongoing environmental generation of impacted . Mar;aaenei'::;t:;oil
* Construction and demolition debris investgations o nfuence sois e ol it
S + Mitigate exposure risks to or D landfill disposal or on-
= Implication of onsite workers and on-base site freatment.
envirI::'!meml . pﬂ'sonmlduﬁngprnied - D ring and
* WWTP effluent e el n - ST
through on-site freatment

* Treatment and discharge —
nterim -lll ance (-!llt e ) \\ .
* Land application PerTluoroatkyl and Polyluoroalkyl FEMAMG ) SEENen

® Biosolids

/

/

Substances and Materials
Containing Perfluoroalkyl and
Polyfluoroalkyl Substances—
Version 2 (2024)

office regarding potential for
PFAS or other contaminants in
project footprint

« Desktop due diligence using

INTERIM GUIDANCE FOR PUBLIC COMMENT
APRIL 8, 2024

Installation Real Property
database, EESOH-MIS or
GEOMAP to identify potential

« Early communication with ERP

/

Screening sampling of building
materials to determine the
presence of PFAS impacted
materials

«  surgical demolition to minimize
and segregate PFAS-impacted CDD
from non-impacted COD

° . PEAS impacts - - Staging and management of PFAS
| S 0 S a impacted DD to avoid runoff
+ Time allocation sampling and N 3
analysis for CDD PFAS impacts ¢ Transportation and disposal (T&D)
- - of PFAS impacted CDD stockpile to
*  Implication of PFAS-pertinent Subtitle C or construction landfill
) environmental regulations o .
« Mitigation of exposurerisk to

noblis

Land application

impacting project schedule,
execution, and cost

onsite workers and on-base
personnel during project execution

No cost-effective PFAS management options are currently available
A

any g dral,

o s
United sttes, it departments, agencies,or entiis s officrs, employees, or agents, o any other
person.

PFAS:- CDD waste
construction demolition projects

is critical for all
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Key Takeaway

Embrace the complexities
of PFAS site management as
opportunities for innovation
and growth.
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Visit noblis.org
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