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CEO Foreword
from GIC

PFAS contamination is one of the most complex environmental challenges facing industry today. They are present
in the process water of every major industrial sector - accumulating in soil and groundwater, resisting degradation
for decades, and increasingly linked to serious human health effects. As a response, regulatory limits are tightening
across Europe, North America and Asia-Pacific. The question for every industrial operator is no longer whether to
act, but how quickly.

More than 15 billion in PFAS-related settlements have already been recorded globally. The liability is not hypothetical
- itis on balance sheets now, compounding with every regulatory cycle that separation-based treatment fails to
meet. For industrial operators, this is not a sustainability issue. It is a material business risk.

The technologies most operators rely on today do not destroy PFAS but concentrate it into smaller volumes - and
short-chain and ultra-short-chain PFAS pass through these systems largely unchanged. Existing separation
approaches alone cannot meet the discharge limits now being set. Permanent destruction of the carbon-fluorine
bond is the ultimate path to compliance.

Thisis precisely the kind of challenge the Global Impact Coalition was built to address. No single company can
evaluate the full spectrum of emerging destruction technologies, test them across the diversity of industrial
matrices, and generate the operational data needed for scaling solutions. The GIC PFAS Working Group brings
together companies across the value chain to share that investment and build an evidence base that is broader and
more rigorous than any single operator could produce alone.

This report sets out why destruction is essential, which technologies show real promise, and why the coalition
model is the fastest route to deployment. If your company faces PFAS compliance obligations - and most industrial
operators now do - I encourage you to engage with the GIC working group. The cost of moving early is manageable.
The cost of waiting is not.

Charlie Tan
CEO, Global Impact Coalition



Executive summary

PFAS destruction is the defining
compliance challenge for industrial
water treatment this decade.

PFAS — per- and polyfiuoroalkyl substances — resist
natural degradation, accumulate persistently in water
and soil, and are linked to serious health effects.
Enforceable concentration limits are now in force
across Europe, North America, and Asia-Pacific, with
thresholds tightening by orders of magnitude and
compound coverage expanding — including ultra-short-
chain substances such as TFA that no commercially
deployed treatment technology captures effectively
today.

The GIC PFAS Working Group was formed to
build the evidence base the industry needs
to act.

Bringing together companies from across the chemical
value chain, the working group is conducting a
structured, independent evaluation of five destruction
technology providers across multiple real industrial
water matrices — generating comparative performance
data that no single operator or vendor would produce
alone. Laboratory testing is under way. Results are
informing the selection of one to two providers for
shared pilot-scale deployment.

The case for collective action is straightforward. Most
industrial operators spend more each year on PFAS
management without resolving it. Activated carbon,
ion exchange, and reverse osmosis concentrate
PFAS; none destroys it. Incineration relies on prior
separation, cannot treat process water on-site, and
faces increasing regulatory constraints. Permanent
destruction of the carbon-fluorine bond is the only
viable compliance pathway — but evaluating the
emerging technologies that offer it, across the diversity
of industrial matrices where they must perform, is not
atask any single company can do alone at the pace
regulation demands.

\| CURRENTFINDINGS

Mature separation technologies work for long-chain
PFAS but lose effectiveness on short-chain compounds,
a gap no commercially deployed system has closed
effectively. Incineration is currently the only available
destruction route - but requires prior separation

and does not offer on-site treatment. The GIC lab
testing shows that several emerging destruction
technologies demonstrate effective (ultra) short-
chain destruction, but none has been validated at full
industrial deployment. Therefore, there is a need to find
a sustainable solution that is deployable at scale,

cost efficient and meets the regulatory thresholds
including TFA.

N\ NEXTPHASE

The next phase centres on co-investment in shared
pilot facilities that validate destruction performance

for selected technologies at operational scale, on

real process water, under conditions that translate
directly to commercial procurement. Through GIC,

each participating company only invests a fraction of
the standalone cost while generating a dataset that is
broader, more robust, and more credible with regulators
than any single-operator programme could produce.

This report maps the regulatory landscape across
key jurisdictions, characterises the structural
limitations of current treatment, assesses the full
technology landscape from separation to destruction,
and sets out the investment case for moving from
assessment to deployment. Companies facing

PFAS compliance obligations across any sector,
chemicals, semiconductors, water utilities, energy,
pharmaceuticals, textiles, can reach the GIC team at
contact@wearegic.comto learn more about joining
the Coalition.


mailto:contact%40wearegic.com?subject=
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Context

PFAS, per- and polyfluoroalkyl substances, are a family
of more than 10,000 synthetic compounds that have
peen in industrial use since the 1940s. They were
engineered to be exceptionally stable: resistant to heat,
water, oil, and chemical degradation. That durability
made them valuable across almost every major industry,
from semiconductor manufacturing and textiles to
firefighting foam and food packaging. It also means
they do not break down in nature. Once released, PFAS
persist in the environment indefinitely - earning them
the name “forever chemicals”

The consequences of decades of accumulation are
now measurable. PFAS have been detected in drinking
water sources on every inhabited continent, in Arctic
wildlife, and in human blood and breast milk. The US
Centers for Disease Control estimates PFAS are present
in the bloodstream of 97% of the American population.
Chronic exposure has been linked to immune disruption,
thyroid dysfunction, and increased risk of certain
cancers, though the full health picture continues

to be established.

Regulators across Europe, North America, and Asia-
Pacific have drawn the same conclusion from this
evidence: that continued discharge is no longer
acceptable, and that the frameworks to stop it are now
being written.
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The regulatory
landscape

PFAS regulation is no longer driven by a single
jurisdiction. The EU, United States, Japan, South Korea,
Australia, and Canada are all advancing restrictions in
parallel with China, Taiwan, and Singapore following
closely. Three dynamics define the current moment.

EXPANDING

SCOPE:
Monitoring obligations are extending to companies
not previously subject to PFAS reporting, broadening

the population of industrial operators with direct
compliance exposure.

TIGHTENING

LIMITS:
Numerical discharge thresholds are falling by orders
of magnitude. Where micrograms per litre were once
acceptable, regulators are now setting limits in the

single-digit nanogram range, levels that demand near-
complete destruction from industrial discharge.

BROADER COMPOUND

COVERAGE:
Regulated compound lists are expanding beyond
legacy long-chain PFAS to include short-chain variants
and, increasingly, TFA — a two-carbon ultra-short-chain

compound that no commercially deployed removal
technology captures effectively.



Key regulations at a glance

Jurisdiction

Instrument

Already in Force (2023-2025)

EU

France

Italy

USA

USA

South Korea

Australia

Japan

China

Macau

IED 2010/75/EU

Loi 2025-188

Piedmont LR
25/2021

SDWA MCL

CERCLA

POPs Control
Act

IChEMS
Schedule 7

CSCLClass|

New Pollutants
Mgmt

Executive Order
168/2024

Coming into Force: 2026

EU

Germany

EU

Denmark

Singapore

USA

Taiwan

South Korea

Australia

EU

DWD 2020/2184

Drinking Water
Ordinance

PPWR

National
restriction

NEA foam ban

TSCA 8(a)(7)

Draft PFAS
regulation

Water
Environment Act

amendments

Drinking Water
Guidelines v4.0

WFD

Key Requirements

Quarterly PFOA/PFOS monitoring; PFOS <25 ug/L

Eliminate industrial PFAS discharges by 2030; €100/100g
pay-to-discharge levy

PFOS <0.65 ng/L; PFOA <100 ng/L; short-chain
0.5-3.0ug/L

PFOA/PFOS MCL: 4 ng/L; additional PFAS under evaluation
PFOA/PFOS designated hazardous substances; polluter-pays liability
PFHXS and 147 related substances restricted

PFOA/PFOS/PFHXS manufacture, import, and
use ban (+500 substances)

138 PFAS substances prohibited for manufacture,
import, use

PFOS/PFOA on priority-controlled chemicals list; strict
reporting and monitoring; PFOA reference list published Nov 2023

Prohibition of import, export, and transshipment
of Stockholm Convention POPs substances

Sum of 20 PFAS =100 ng/L; total PFAS <500 ng/L in drinking water

Sum of 20 PFAS <100 ng/L (2026); sum of 4 PFAS <20 ng/L (2028)
PFAS banned in food-contact packaging above strict thresholds

PFAS in clothing, footwear, and waterproofing agents banned

Import ban on PFOA/PFOS-containing firefighting foams

Manufacturers/importers must report all PFAS use back
to 2011

Tiered management approach for PFAS under TCSCA

Strengthened PFAS controls in water and sewage discharge

Lowered PFAS guideline values in national drinking water standards

4.4 ng/LPFOA-equivalent for 24 PFAS in surface/groundwater; TFA
inclusion proposed

Compliance Date

In force (2023,
varying by state )

In force (Feb 2025)

In force

In force (2024)

In force (2024)

In force (Jun 2023)

In force (Jul 2025)

In force (Jan 2025)

In force

In force (Oct 2024)

Jan 2026

Jan 2026 /2028
Aug 2026

Jul 2026

Jan 2026

Jul 2025-Jan 2026

2026 (expected)

2026 (expected)

2025-2026

In force (2026)



Jurisdiction | Instrument | Key Requirements Compliance Date

On the Horizon: 2026-2030

EU REAQH . Near-total banlon all PFAS f|t§|ng OECD definition; Decision 2026-27
restriction sector exemptions under review

EU UUWD Mandatory PFAS monitoring; treatment required by 2035; Transposition
2024/3019 generalised by 2045 2025-27

USA SDWA Phase 3 Full compliance with PFOA/PFOS MCLs for all public water systems 2031

Canada Draf’; RFAS Proposed prohibition of PFAS manufacture, import, sale, 2026+ (expected)
prohibition and use

UK E|IEPA2C?F215 FUK Closer alignment with EU PFAS restrictions by Dec 2028 2028

Japan Discharge Binding PFAS discharge limits under consideration Under review
standards

China PFAS relgulatlon Expanding prlolrlty—corjtrolledlch¢m|ca|s I|$t; Ongoing
expansion strengthening industrial monitoring and discharge controls

. No PFAS-specific regulation yet; growing contamination
: Emerging o . S
India framework documented in industrial regions; regulatory framework Under development

in early stages

Source: Working group regulatory analysis; public regulatory texts; ECHA, EPA, national government publications. Current as of March 2026



Sector-specific regulation

Beyond horizontal environmental
legislation, sector-specific frameworks
impose direct PFAS restrictions across
multiple regions.

‘ TEXTILES:

The ZDHC Manufacturing Restricted Substances List
(MRSLV31) prohibits PFAS in apparel, footwear, and
home-textile production across manufacturers in Asia,
the Americas, and Europe — with narrow derogations
for safety-critical technical textiles (military, medical,
protective, transportation). The restriction creates
supply-chain compliance obligations that extend

well beyond the facilities subject to direct
environmental permits.

‘ SEMICONDUCTORS:

The semiconductor sector faces distinct global
pressure: PFAS are used across photolithography, wet
chemistries, plasma etch, heat-transfer fluids, and
fluoropolymer components in fab infrastructure —
covering compounds from ultra-short-chain surfactants
to long-chain fluoropolymers. Industry analysis (SIA,
ZVEI) concludes that for most of these applications no
viable alternatives exist at scale, making destruction
the only compliance pathway for PFAS reaching process
water. New EU fabs must incorporate PFAS treatment
from inception, while facilities in Taiwan, South Korea,
and Japan face tightening discharge and substance
controls affecting the same processes.

‘ ENERGY, OILAND GAS:

Legacy AFFF firefighting foam contamination at military
and industrial sites has triggered regulatory action
across multiple jurisdictions. CERCLA designation in the
United States establishes direct polluter-pays liability
for PFOA and PFOS. Australia’'s IChEMS bans restrict
foam containing these substances. Across the Gulf
states, petroleum facilities face mounting remediation
obligations tied to the same legacy contamination.

What this means for
industrial operators

The compliance landscape is converging
globally, not just in Europe.

N EUROPEAN UNION

Monitoring obligations are mandatory for PFAS producers
and are being extended to non-producers under the
Industrial Emissions Directive. Local permit conditions
frequently set discharge thresholds stricter than EU-wide
minimums. France already imposes a pay-to-discharge
levy of €100 per 100g of PFAS released — a direct financial
penalty on any operator that has not eliminated discharge.
The EU Water Framework Directive represents the

single most consequential pending development — the
proposed 4.4 ng/L threshold for PFOA equivalents in
surface and groundwater would require near-complete
destruction from any industrial discharge reaching
receiving waters, rendering conventional treatment
technically and commercially obsolete.

N UNITED STATES

Enforceable drinking water maximum contaminant
levels (MCLs) for PFOA and PFOS are now in force at

4 ng/L, with full compliance required by 2031. CERCLA
designation establishes direct polluter-pays liability

for both substances, imposing direct remediation
liability on any operator with historical PFAS discharge —

regardless of when the contamination occurred.

N ASIA-PACIFIC

Japan's restriction of 138 PFAS substances under

the Chemical Substances Control Law, South Korea's
POPs controls, and Australia's IChEMS Schedule 7
prohibitions create direct compliance obligations for

any company manufacturing or discharging across the
region. Regulators in several jurisdictions are additionally
scrutinising high-temperature incineration of PFAS-laden
materials — progressively closing a disposal route that
industrial operators have historically relied upon.

Operators active across multiple jurisdictions face a
compounding compliance burden: each market sets
its own thresholds, timelines, and liability frameworks,
that no single separation-based approach can satisfy
simultaneously. Destruction is the only pathway that
resolves this complexity at source — permanently
eliminating PFAS rather than managing it to each
standard individually.
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Current PFAS treatment approaches
PFAS chain lengths and why they matter

PFAS is an umbrella term for more than 10,000
compounds, but only a small subset of them drives the
water treatment problem. These are the perfiuoroalky!
acids, or PFAAs — the group that includes PFOA, PFOS,
and TFA. These are the compounds routinely detected
in water and human serum, and the compounds against
which enforceable discharge limits and destruction
technologies are now benchmarked. The remainder of
this section addresses PFAASs.

PFAA compounds are classified by carbon chain length,
and that classification determines how they behave

in the environment, how readily they are captured by
conventional treatment, and how difficult they are to
destroy. Long-chain PFAA (C+8, including PFOA and
PFOS) are well understood, regulated, and addressable
with established treatment technology: they bind
readily to activated carbon and resins and are rejected
by reverse osmosis membranes. Short-chain and
ultra-short-chain compounds present a fundamentally
different challenge: they are smaller, more mobile, and
pass through most conventional treatment systems
largely unchanged.

The gradual phase-out of long-chain PFAA that began
in the 2000s did not eliminate PFAS as an industrial
challenge. Manufacturers substituted shorter-chain
alternatives — typically C6 to C4 — that were believed to

have improved environmental profiles. The assumption
proved only partially correct: Short-chain PFAA are less
prone to bioaccumulation, but they are significantly
more resistant to conventional capture technologies.
Ultra-short-chain compounds are impervious to most
destruction methods currently deployed at industrial
scale. The resultis a compound class that is more
resistant to removal, more resistant to destruction,
and now subject to the same regulatory scrutiny as
the long-chain substances it was designed to replace.
Regulatory expectations have become more stringent
at precisely the moment the chemistry has become
more resistant.

Trifluoroacetic acid (TFA) sits at the most challenging
end of this spectrum. Its two-carbon structure and
complete symmetric fluorination make it exceptionally
resistant to conventional separation technologies, and
to several of the destruction technologies currently
deployed at industrial scale. There is broad evidence
for TFA destruction by photochemical processes, while
emerging peer-reviewed studies also report effective
TFA destruction and defluorination under relatively mild
HALT conditions. Early-stage evidence also exists for
sonolysis. TFA is the compound that existing treatment
infrastructure was not designed to handle, and the
compound that regulators are now moving to include in
the regulated sum.



The Trifluoroacetic Acid (TFA) Challenge

Whatis it?

Why it
matters?

Where isthe
analytical gap?

What are the
implications?



Separation versus
destruction

The PFAS treatment landscape divides into two
complementary approaches: separation technologies
that concentrate PFAS into smaller volumes, and
destruction technologies that break PFAS structures
permanently. An effective treatment train pairs both:
separation to concentrate, followed by destruction

to eliminate.

Separation technologies
N\ CONVENTIONAL TECHNOLOGIES

Granular Activated Carbon, lon Exchange Resins,
Reverse Osmosis, Nanofiltration are established,
commercially mature methods (TRL8-9) with proven
supply chains and wide deployment. Their key
bottlenecks: maintenance, media regeneration, and
declining performance on short-chain PFAS.

N EMERGING ALTERNATIVES

Foam fractionation, novel sorbents, and cyclodextrin
polymers may improve performance in extreme
conditions without requiring media regeneration, but
none of them has solved the challenge of applicability
on short-chain PFAS.

Emerging destruction technologies
N\ CONVENTIONAL TECHNOLOGIES

High-temperature incineration above °1100C is the only
commercially established PFAS destruction route. It is
mainly applied on concentrated residue, requiring an
upstream concentration step, and faces the risk to lose
or evaporate the water instead of recovering it. Replacing
incineration as the sole destruction pathway is a
high-priority challenge.

N\ EMERGING ALTERNATIVES:

In contrast to incineration that requires a prior separation
step, technologies like supercritical water oxidation,
electrochemical oxidation or photochemical processes
acton PFAS directly in the water and operate on-site,
avoiding transport and spent-media disposal.

Limits of current
approaches

Conventional treatment was designed for a different
problem. Established separation technologies perform
well against long-chain PFAS but face three structural
limitations that become more acute as regulatory
thresholds tighten. Separation-based treatment is not
a stable compliance position. It is a temporary measure
whose adequacy erodes with each regulatory cycle.

N\ MATRIX VARIABILITY

PFAS concentrations and compound profiles

vary enormously across industrial processes. A
fluoropolymer producer may discharge at milligrams per
litre; a semiconductor facility at micrograms per litre; a
surface treatment plant at levels that shift

with process chemistry. No single separation
technology is optimal across all these matrices.

\] SHORT-CHAIN PFAS RESISTANCE TO
CONVENTIONAL TECHNOLOGIES

Short-chain PFAS bind less effectively to granular
activated carbon and are less efficiently captured by
ion exchange resins. While membrane performance
can vary significantly, with nanofiltration membranes
showing limited rejection and tight reverse osmosis
membranes providing an effective barrier, the
subsequent production and management of a
concentrated brine waste remains a challenge.
These are not localised limitations — they apply to
all treatment infrastructure in Europe, the US, and
Asia-Pacific.

\J CASCADING MUNICIPAL
PRESSURE

Most industrial wastewater is co-treated at municipal
or collective treatment plants. As those plants come
under pressure to reduce PFAS in their output, the
burden cascades upstream to industrial dischargers,
who may find discharge agreements renegotiated or
permit conditions tightened unilaterally with limited
time to respond.

12
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The emerging destruction
technology landscape

The GIC working group assessed more
than fifteen technology providers across
thirteen categories, spanning both
separation and destruction technologies
at varying stages of maturity — from
commercially deployed systems to
emerging approaches still at pilot scale.
Three structural gaps emerge from

this assessment:

\J MATURE SEPARATION TECHNOLOGIES ONLY
EXIST FOR LONG AND MID-CHAIN PFAS

Technologies with TRL8-9 perform well on long- and
mid-chain PFAS but lose effectiveness on short-chain
compounds — a limitation that no commercially deployed
separation system has resolved at industrial scale.

\J DESTRUCTION TECHNOLOGIES ARE
NOT PROVEN AT SCALE

Among destruction technologies, several emerging
approaches demonstrate effective short-chain PFAS
destruction at pilot scale, but none has yet been
validated at full industrial deployment.

| TFA REMAINS WIDELY UNADDRESSED
ACROSS BOTH CATEGORIES

Reverse osmosis is the only separation technology
capable of retaining TFA, still leaving a concentrated
stream that requires destruction. High-temperature
incineration is the only commercially established route
that can destroy TFA, while the emerging aqueous
technologies such as SCWO, HALT and photochemical
have not yet been demonstrated under real industrial
operating conditions.



The table below maps the full landscape across technology type, readiness level, and PFAS focus - based on the cur-

rent state-of-art knowlegde.

EXHIBIT1

Separation Technologies

TRl TRL4S TRL6-7 TRL8-9 TRL9
Prototype Pilot Commercia Commercial
>
A
Ultra - ! ) ) )
short Limited technologies for effective separation of ultra-short chain PFAS
chain
G
TFA
A f f Dense *
| | membrane @i
| | blocks PFAS;
Short " | cleanwater  Reverse
Chain | | passesthrough  osmosis
04_06 | | ‘rgzmbrane—
pendent
| |
|
|
|
Mid Engineered : | Resins that Larger pores
Chain Nove| = Materials " r?” exchange ions thanRO;  Nano
C6-C8 sorbents o selectively | EXCNange - itnprasinwater  blocksmost filtration
adsorb PFAS | resins *limited short-chain PFAS
*material- dependent |
Long
Chain Foam Ajrinjection forms
C8+ fractionation peas-jagen foam at surface
Coagulants bind *limited short-chain Larger pores
Coagulation PFASand GAC  thanRO;
facilitate removal ¢ E:?A‘\:SKS most
PFAS A4 Yy
Focus
TRl TRL23 TRL4-5 TRL6-7 TRL8-9
Research Prototype Pilot Commercia
4
A T /]
| |
Ultra } l
short UV or catalytic | !
chain High frequency  light-driven bond « | EAIC) ; ;
-3 ultrasound destruction \SaEulleE] ‘ |
G173} destroysPRAs - | P am| A | 1
inwater " | !
*research/ early Supercritical water | I
stage oxidationbreaks | ) q :
Short PFAS bonds ‘ Incineration |
| |
Chain | A |
! ombusts
C4-Co High-tempera- } PFAS-laden
,,,,,,,,,,,,,,,,,,,,,,,, ture plasma 1 |  materialsat
breaks PFAS to ; high temps
elemental | “mainly !
constituents Electric current : concentrated
Mid &specialised | e
Chain electrodes | Lackof (ultra-) short
C6-C8 destroyPFAS | chaintechnologies
| atscale :
Subcritical
water+ alkali
i lises
Long mineral
Chain B
C8+
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Focus
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Sector-specific destruction
requirements and technology fit

PFAS discharge profiles vary fundamentally
across industrial sectors in compound
class, concentration, volume, and co-
contaminant complexity. That variation
drives technology selection: no single
destruction approach is optimal across
all matrices, and an effective compliance
strategy must be matched to the specific
process water characteristics of each
sector. Three findings stand out across
the sector analysis below.

‘ NO UNIVERSAL DESTRUCTION
TECHNOLOGY EXISTS:

SCWO is best suited to high-concentration streams
from fluorochemical and energy sector operations.
Electrochemical oxidation is better matched to the
lower concentrations and purity requirements of
semiconductor and textile process water.

Photochemical processes are indicated wherever
TFAis present in meaningful quantities.

TREATMENT TRAINS MUST
N=? BE SECTOR-SPECIFIC:

Concentration levels span six orders of magnitude
across sectors — from nanograms per litre in drinking
water utilities to milligrams per litre in fluorochemical
manufacturing. The separation and pre-concentration
step that precedes destruction must be engineered for
each matrix individually.

TFAIS ACROSS-SECTOR
‘ CHALLENGE:
It appears as a critical open question in fluorochemical
manufacturing and semiconductors — two of the
highest-priority discharge categories. Any destruction
technology that cannot demonstrate effective TFA

performance will fall short of compliance in precisely the
sectors where regulatory pressure is most acute.



The table below maps the specific PFAS profile, treatment parameters, and most relevant destruction routes for each
sector, based on industry-specific guidelines and interviews with sector representatives.

PFAS Sector Profiles

Sector

Typical PFAS
Profile

Concentration
& Volume

Priority
Destruction
Routes

Key Questions

Semiconductors

Fluorochemical
Manufacturing

Energy & Oil
and Gas

Food & Beverage

Consumer
Goods &
Cosmetics

Pharmaceuticals

Textiles
& Fashion

Ultra-short-chain
(C2-C4): fluorinated
photoacid generators,
perfluoropolyethers,
fluorosurfactants. No
chemical alternatives

Mixed long- and
short-chain at high
concentrations. TFA as
process by-product.
Complex, variable
matrices

Legacy AFFF foams:
mixed C4-C+8

PFAS. Complex co-
contaminant matrices
(hydrocarbons, salts,
metals)

Diffuse contamination:
legacy long-chain,
increasing short-

chain and TFA from
atmospheric deposition

PFAS from coatings
and packaging
manufacture. Shifting
to alternatives but
legacy waste
streams persist

PFAS in synthesis,
membrane cleaning,
and coating processes.
High validation burden

PFAS from water-
repellent finishes

in process effluent.
Manufacturing
concentrated in Asia

Low-pg/Lin UPW
rinse; mg/Lin etch/
CMP waste. Purity
requirements for
water reuse

mg/Lrange. High
volumes. Multiple
distinct process
streams per site

pg/Ltomg/Lin
groundwater plumes;
mg/Lin concentrated
foam waste. High site
variability

ng/L to low-pg/L. Very
high volumes (tens of
thousands m3/day).

Low co-contaminants

Mg/Lrange in process
water. Moderate
volumes

Mg/Lto low-

mg/L. Moderate
volumes. Stringent
documentation
requirements

pg/Lto mg/L.
High volumes at
manufacturing sites

Electrochemical,
Photochemical (for
TFA fraction); IX pre-
concentration

SCWO for
concentrates;
Electrochemical

for process water;
Photochemical for
TFA-dominant streams

SCWO for concentrated
waste; Electrochemical
for groundwater;
Mobile/containerised
systems for site
remediation

Photochemical (only
proven TFA route); IX
pre-concentration to
reduce volume before
destruction

Electrochemical for
process water; IX
pre-concentration

Electrochemical; SCWO
for concentrated waste

Electrochemical
(modular, deployable
in Asia); IX pre-
concentration

Compatibility with UPW reclaim
loops. By-product profiles

(fluoride, ions) vs. reuse specs.
Deployability in East Asian fabs

Cost per m3 at your actual
concentrations vs. current
incineration. TFA destruction
rates. Energy demand at scale

Co-contaminant tolerance
(hydrocarbons, chloride).
On-site vs. off-site destruction
economics. Mobile
deployment logistics

Whether destructionis
feasible at ng/L concentrations
and utility-scale volumes.
TFA-specific performance
Cost per m3

Treatment cost vs. current
disposal. Whether destruction
supports brand ESG and ZDHC
compliance claims

Validated destruction rates with
GMP-relevant documentation.
By-product acceptability for
pharmaceutical

environmental permits

Deployability at manufacturing
sites in Southeast Asia, South
Asia, China. Cost per m3 vs.
current effluent charges
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The cost of inaction

Quantifying the gap:
Action versus inaction

The figures below represent bottom-up estimates for
an average European company in each sector over
atwenty-year horizon. The cost of action refiects
what companies must invest to comply: destroying
and removing PFAS from process water, and, where
possible, substituting PFAS in production. The cost of
inaction reflects what companies risk by standing still:
compounding disposal and treatment costs that do
not solve the underlying problem, mounting litigation

EXHIBIT 2

and liability exposure, and the progressive loss of
market access, permits, and contracts as regulatory
thresholds tighten. Companies that move early convert
an escalating liability into a bounded, manageable
investment — and gain a measurable commercial
advantage over competitors still deferring the decision.

Cost of inaction is significantly higher across sectors
Cost of action vs. inaction over 20 years for average EU company per sector (M USD)

5x ;

6.000 - 1 :
N [<Tol

4,000 - ‘
: 2.5x 120x
| 1 18x
100 - ]

2,000 - l 8x
50

0 - | 0
Semiconductors Textiles Batteries Packaging Pharma

Cost of Action - Cost of Inaction

Source: BCG Analysis. Cost of action and inaction estimates are based on a bottom-up, covering an average EU-based company over a -20year horizon (2045-2025).
Costs are modelled across five buckets: compliance gap (removal and destruction CAPEX/OPEX), PFAS replacement, current treatment sunk costs, liability and litigation
exposure, and foregone market access. Figures are indicative and based on publicly available data as of Q2026 1; site-specific costs will vary.

Across sectors, the cost of inaction largely exceeds

the cost of action — from multipliers of 2.5x in textiles

10 120x for the batteries market. The absolute exposure

is largest in semiconductors; the steepest ratios

arise where a missed deadline does not raise costs

incrementally but removes the product from the

EU market altogether.



Cost drivers per sector

The status quo poses risks across all
sectors. Operators relying on separation-
based treatment are accumulating
liability faster than they are managing it —
through rising disposal costs, tightening
permit conditions, and growing litigation
exposure. More than 6,400 PFAS-related
lawsuits have been filed globally, with over
$15 billion in settlements recorded. The
sector-specific picture makes the financial
risk concrete:

N SEMICONDUCTORS

Fabs currently rely on capture-only treatment (IX,

RO) with no destruction capability for ultra-short-
chain process PFAS, and with no viable substitutes for
process PFAS, destruction is the only lever available.
The stakes are disproportionately high: fabs represent
capital investments of $10-20 billion, operate on thin
process tolerances that make mid-cycle compliance
retrofits exceptionally costly, and serve supply chains
where a single facility’s permit loss cascades across
entire product lines. The inaction cost is therefore
binary: without demonstrated destruction capability,
EU REACH essential-use exemptions lapse and new-fab
permits cannot be obtained, removing market access
entirely rather than raising costs incrementally.

N TEXTILES

The compliance strategy is two-fold: reformulation

to fluorine-free DWR finishes — where no drop-in
alternative yet matches PFAS performance on durability
and oil-repellency, making R&D investment unavoidable
— and effluent treatment for facilities where PFAS
finishes remain in use during the transition. Yet despite
these high action costs, the cost of inaction is higher
still: pay-to-discharge levies, settlement exposure,
tightening frameworks on hazardous materials (ZDHC)
across Asian manufacturing sites, and the progressive
loss of sustainability certifications that now carry direct
Sales consequences.

N PACKAGING

The key objective of the sector is reformulation to bio-
pased or aqueous barrier coatings as major buyers are
issuing PFAS-free procurement mandates. However,
legacy production lines generate PFAS-laden rinse

water that will require destruction during this longer
transition period. The inaction cost for the sector is
immediate: PPWR sets binding PFAS concentration
thresholds for food-contact packaging, and transition-
period discharge liabilities accumulate with every
regulatory cycle that destruction capability is absent.

\] BATTERIES

The primary compliance lever is substitution — replacing
PVDF binders and fluorinated electrolyte salts — but
this does not eliminate the PFAS treatment challenge:
solvent-recovery and electrode coating processes
generate PFAS-laden effluent that requires active
destruction regardless of how quickly reformulation
advances. Yet the cost of inaction carries the highest
multiplier across all sectors (approximately 120x):

the EU market access derogation is time-limited and
non-renewable, meaning a missed deadline eliminates
revenue from one of the fastest-growing markets
globally while process water discharge liabilities
continue to accumulate independently.

\| PHARMACEUTICALS

Active pharmaceutical ingredients are carved out
from most PFAS restrictions, limiting direct discharge
liability, but the action cost is real: process equipment
substitution, membrane cleaning protocol changes,
and coating adjustments all carry Good Manufacturing
Practice (GMP) requalification burdens lengthier
thanin less regulated sectors. The cost of inaction

is nonetheless compounding — through escalating
permitting delays, emerging proof-of-destruction
requirements, and a documentation burden that
retrofits poorly onto facilities not designed with PFAS
treatmentin mind.

Two conclusions follow. First, the economic case for
acting is not sector-specific — it is universal; only its
magnitude varies. Second, the cost of action itself is
dominated by two variables an operator can influence:
the concentration of the stream entering destruction,
and whether the chosen technology has already been
validated for that matrix. Both are resolved by piloting.

The barrier to acting is therefore not the decision
itself but the cost and time of generating validated
performance data — technology by technology, matrix
by matrix — before regulatory or legal pressure forces
arushed and more expensive choice. That barrier is
lowest when the effort is shared.
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Call to action: Why pilot now

The case for shared piloting

The economics of destruction technology pilot
improve significantly when investment is shared.
A cphemicaglgmanufagiturer, a water utility, and a Why ashared
semiconductor company treating different matrices pi lot programme
through the same pilot facility each contribute a

fraction of the standalone cost while generating

a dataset that is broader, more robust, and more Validated operational data
credible with regulators than any single-operator

programme could produce. Co-investment also

strengthens procurement: technology providers offer

materially better terms to a coalition representing

multiple deployment sites than to a single buyer.

Sector-relevant matrices

Shared investment, shared data

Reqgulatory credibility



The path to compliance -
what piloting could look like

Regardless of sector, jurisdiction, or starting point,
the compliance pathway follows a consistent three-
phase structure. The timeline from initial audit to
operational destruction capability is typically 24-18

months, with pilot results available within 12-6 months.

The costs are indicative, depending on flow rate and
PFAS destruction target.

N ASSESS (0-3 MONTHS)

Map PFAS across all process water streams. Conduct
aregulatory gap analysis against applicable limits.
Characterise water matrices — PFAS profiles, TFA
presence, co-contaminants. Shortlist destruction
technologies matched to those matrices. Cost at
this stage is primarily internal resource plus
analytical testing.

N TEST (3-12 MONTHS)

Run laboratory bench trials with two to three providers,
with full PFAS and TFA-specific analysis. Deploy

an on-site pilot for three to six months. The key
metrics are destruction rates, energy consumption,
byproduct profiles, and cost per m3. Laboratory testing
typically costs €7,000-50,000 per provider; a full pilot
programme runs €50,000-85,000.

N DEPLOY (12-24 MONTHS)

Validated pilot data informs engineering design

for treatment train integration. This phase covers
procurement, installation, commissioning, and the start
of continuous operation — at a capital cost of €0.5M-
3M or above, depending on technology and scale.

€0.5-3M+

EXHIBIT 3
€50-8bk >
£7-50k N €10-12k/month >
Lab/ bench testing On-site pilot rental Full pilot programme
Per provider, per sample set Monthly 3-6 months end-to end

Commercial deployment
Modular, containerised
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Appendix: Destruction technology
provider landscape

The following table presents a snapshot of the current Destruction technology providers landscape from June 2026.
Provider descriptions are based on publicly available information; this is a preliminary and evolving list.

e e S R

High-Temperature Processes (SCWO, HTG, Gasification)

Aquarden . CWo SCWO-based PFASinator units for complete on-site PFAS mineralisation inindustrial Denmark 2005
Technologies concentrates
' ' o .
374 Water CWo Commercial SCWO systems destroying »99.99% of PFAS in USA 2018
complex waste streams
: . ® .
Revive Environmental  SCWO Mob|_\e SCWO sy_stems (PFAS Annihilator®) for validated USA 2022
on-site destruction
General Atomics SCWO Industrial-scale PERSES™ reactors with EPA-validated 99.99% PFAS destruction USA 1955
Aries Clean Tech Gasification Pilot gasification systems for PFAS-laden sludge with up to 97% destruction USA 2010
Aquagga HALT Mobile hydrothermal alkaline treatment units; subcritical water and alkali USA 2019
Ambient-Temperature Processes (Electrochemical, Chemical)
Photochemical Proprietary catalytic reduction system; »99% on short and .
Oxyle catalytic Ultra-short chain PFAS Switzerland 2020
Aclarity Electrqchemlcal EO>< tra\.Iers destroying PFAS in groundwater, leachate, and USA 2017
oxidation industrial streams
i —-Q ™ . O,
Axine Electrqchemlcal Modular on Sl’ge ElectraClear™ systems; up to 99.999% Canada 2010
oxidation PFAS destruction
. Chemical ) )
Perma-Fix hydrolytic Low-temperature sealed Perma-FAS system (<150°C); 99.9999% destruction USA 1990
. Electrochemical Nyex™ carbon electrodes to adsorb and electrochemically degrade PFAS
Arvia UK 2007
adsorption concentrates
Infinite Water Catalytic oxidation ~ Hydroxon catalytic advanced oxidation process for refractory contaminants Australia 2017
. Foam + . . . .
Gradiant . ForeverGone combined foam separation and electrochemical destruction USA 2013
electrochemical
VVater Electroporation Faraday Reactor using short, high-voltage electrical pulses to rupture PFAS USA 2022
Forever-Water / . . . Project start:
Fraunhofer Electrochemical 3D graphene sponge electrodes for low-energy electrochemical destruction EU 2025
Photochemical Processes
Claros Technologies UV photocatalytic Proprietary UV-photocatalytic system; »99.99% destruction at industrial scale USA 2018
Enspired Solutions UV reductive Photoreductive defluorination; mobile pilot capability for foam and soil USA 2021
ecoSPEARS UV activated NASA-derived UV-activated reactors for PFAS in groundwater USA 2017
Thermal Plasma
Atmospheric
Fraunhofer IGB plasme? . EU atmospheric plasma water reactor for industrial PFAS mineralisation Germany 1955
PyroGenesis Plasma arc Large-scale plasma arc reactors breaking PFAS to elemental constituents Canada 1991
DMAX Plasma Non-thermal D\elgctrlc barrler plasma discharges; USA 2014
plasma mobile argon units
Onvector Cold plasma vortex  Compact cold plasma vortex systems; ~97% destruction on-site USA 2013
Sonolysis / Cavitation
ult i
FustLab rgsgnlc CaviTox process; European-based; TFA-capable South Korea 2022
cavitation
University of Surrey Sonolysis High-frequency ultrasound research for PFAS destruction in water UK =

Source: GIC working group assessment; public company information. All assessments preliminary and based on publicly available data. This table does not
constitute endorsement.
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