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At CDE, we work across two sectors and five strategic regions to
pioneer industry-leading, world-changing engineering solutions.

For over 30 years, we have relentlessly innovated and co-created wet
processing and waste recycling equipment — completing over 2,000
global projects — and we’re only getting started.

s Our purpose is to create our best world, a ton at a time;
; customers to transform over 230 million tonnes of
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THE SOIL WASHING APPROACH

PFAS Solutions
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REMEDIATION COMPARISON - AVAILABLE METHODS

CDE

Sustainability -

Field s Treatment A . - Technology Cost in -
Deployed Suitability to Efficacy Vorsus Trcl.\atmgnt Suitability to Suitability to Potr;ntml_ Rqur@mlGnt Dovelopment / Europoan Dural::1l1t3,r i Encrg}i &
. Treatmont Efficacy for - - co- Impact on Site for Ongoing . Residual Chemical
Treatment . Treatment . 1 | Soil Propertios - - Commercial Markot A
Sconarios Differont PFAS contamination Operations Managomeant o Liability Usago,
Technology Goals Availability (EUR/m3) Stakoholdor?
Destructive
High Low volume / Significant Little eff si 2ol L i i
. , . pre- ect Off-site . . Good assuming Highly energy
Temperature high “ﬁ”mt"mﬁ'l:f Eﬁ;ﬁ;’;"dﬁm Tt || o e e Rt av;i‘l’:;tiﬁ‘tj? & 450- 2,000 B e
Incineration concentration required inorganics backfill only ey treatment soil transport

. Low volume / . , . Significant pre- Cement quality Off-site Limited Good assuming Highly energy
Cerpent E“" high “ﬁ”mt"mﬁ'l:f Eﬁ;ﬁ;’;"dﬁm treatment likely | sensitive to co- excavation / Minimal availability & 100 - 1,000 emissions intensive with
Incineration concentration required contamination backfill only capacity ¥ treatment soil transport

. . On-site Established but Incineration = . ,
Thermal On-site, range of Achieve l'm:'r Effective across Disaggregation Little eﬁect application . . not for PFAS. thermal Good assuming .H'Ehly. EMETEY
Desorption soils efg‘cr;i:":“iﬁng PFAS class for cohesive soils f“"i" e O | requires space & Minimal Generally desorption > e ;‘tt: o g't:_
= power available non-destructive )

: - Achieve low . Disaggregation / Organic co- On-site Ho full scale, Incineration = Good assuming .
Smﬂul'der.mg L srtes’;irls ge of thresholds if Eff;t;:;ed.:cs;nss amendment contamination application Minimal available via smouldering = emissions o Reql.:;efsue[
Combustion effective heating cohesive soils beneficial as fuel requires space limited vendors non-destructive treatment rroga

lHon-Destructiv
High % reduction . Generally - Minimal Most track Good - need
<oil Washi . Eeeswivesaey 0 '-Ei".‘“e‘j o CeSrEeET ";'l‘ e following el Trn IPEAS . suitable material | L"';'j"erce“‘“g"’
01 ashing scenarios stringent across PFAS class conesive sol may increase apphication validation of any Generally reuse & fines INPLTLS. &N reLse
thresholds LSRR cost /complexity requires space reused material available management =is Loemeel
Stabilisation | Wide range of | oquction maybe | Lesseffective | Suitabletomost |ty CIUTPC | cement of May require | Several full-scale 35113 evidence af Lower energy
/ te Dre- . not most immobilisation of soil types and oreanic il‘l',l £ chs stabilised soil long-term projects. Widely {Reagent durability. inputs. Can reuse
solidification treat P ; stringent short chain PFAS concrete rﬁhall.engip:g monitoring available dependant) Liability held. materials
thresholds
Pathway Management
T e | Fowdremontor | T svttetomot | Coet [ orrate ey i B
Landfilling ccenarios source provided PFAS class soil types and may im:neas; excavation / Minimal very country Country e leaa:,'hate Tea = &
delineated wastes backfill only specific ! i
cost management. resource cost.
. Rapid isolation . Generally Long-term ~ Life - cycle costs Long-term Less energy /
Engmeered ) of source Effective across Smt:ahle to most manageable, management /[ ng l:enn . wvery high but management and reagents but
. Long-term access . soil types and ; monitoring and Widely available . o gl :
Containment provided PFAS class some wastes may increase space for maintenance spread over time liability for containment not
delineated cost /complexity contained soil contained soil treatment.

Source: Concawe Special Task Force on Soil and Groundwater — European Research Body




REMEDIATION COMPARISON - DEVELOPMENT

METHODS
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Sustainability -
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Source: Concawe Special Task Force on Soil and Groundwater — European Research Body




REMEDIATION OPTIONS

Landfilling
The width of tha box Engineered Containment
reflects the range of
potential effeciiveness
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Effectiveness broadly reflects the ability of the

tachnolcgy to holistically manage environmeantal risks

>
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Source: Concawe Special Task Force on Soil and Groundwater — European O&G Research Body

] Biodegradation E-Beam from PFAS via relevant mechanisms
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SOIL WASHING SOLUTION

What's next?



CDE
HOW SOIL WASHING WORKS
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PFAS WASHING SOLUTION CDE

* Integrated systems

+ Soil washing
technology combined
with water recycling

e Advanced water
treatment to clean
contaminated soils

* Produce a range of
valuable outputs

© CDE 2025




Toughest on materials GDE

Industry-leading durable primary feeding and screening system
.. >3 designed to deal with and prepare the most difficult materials.

© CDE 2025



Toughest on materials eDE

Industry-leading durable primary feeding and

screening system designed to deal with and Optlmum material ScrUbbing

prepare the most difficult materials. Efficient removal of contaminants from your
material feed ensures the production of
consistently graded material on both large
(AggMax logwasher) and fine (ShearClean

=8 attrition cells) particles.

© CDE 2025



Toughest on materials GDE
Industry-leading durable primary feeding and

screening system designed to deal with and
prepare the most difficult materials.

PFAS Washing Solution

Optimum material scrubbing
Efficient removal of contaminants from your material feed
ensures the production of consistently graded material on

both large (AggMax logwasher) and fine (ShearClean
attrition cells) particles.

: m:l Silt removal
—Sa'Z4 Cyclones remove silt and

/! minus 63microns material
liberated by the attrition
scrubbers while preparing
a concentrated material
feed for the classifier tanks.

© CDE 2025



Toughest on materials

Industry-leading durable primary feeding and
screening system designed to deal with and
prepare the most difficult materials.

© CDE 2025
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Optimum material scrubbing

Efficient removal of contaminants from your material feed
ensures the production of consistently graded material on
both large (AggMax logwasher) and fine (ShearClean
attrition cells) particles.

Silt removal
Cyclones remove silt and minus
63microns material liberated by the
attrition scrubbers while preparing a
concentrated material feed for the
classifier tanks.

High separation precision
A range of CFCU’s can be
integrated to allow

custom cut points to suit the
operation’s requirements,
ensuring efficient material

separation by density.




Toughest on materials GDE

Industry-leading durable primary feeding and
screening system designed to deal with and
prepare the most difficult materials.

Optimum material scrubbing

Efficient removal of contaminants from your material feed
ensures the production of consistently graded material on
both large (AggMax logwasher) and fine (ShearClean
attrition cells) particles.

Silt removal

Cyclones remove silt and minus
63microns material liberated by the
attrition scrubbers while preparing a
concentrated material feed for the
classifier tanks.

High separation precision

A range of CFCU'’s can be
integrated to allow custom cut
points to suit the operation’s
requirements, ensuring efficient
material separation by density.

[ e o,

Ultra Fine Recovery

Ultra Fine Recovery process
separates and retains ultra fine
material from wastewater, for optimal
recovery of the smallest fractions.

© CDE 2025



Toughest on materials eDE

Industry-leading durable primary feeding and
screening system designed to deal with and
prepare the most difficult materials.

Optimum material scrubbing

Efficient removal of contaminants from your material feed
ensures the production of consistently graded material on
both large (AggMax logwasher) and fine (ShearClean
attrition cells) particles.

Silt removal

Cyclones remove silt and minus
63microns material liberated by the
attrition scrubbers while preparing a
concentrated material feed for the
classifier tanks.

High separation precision
A range of CFCU'’s can be
integrated to allow custom cut

Water treatment ; e points to suit the operation’s

: : : A \ < : = $ ; requirements, ensuring efficient
Works IntLandem VIVIth.tSOII: VI;lla:Zr;ng tO ay i, y material separation by density.
Mmanage the complexity o = ‘
contaminated sites. Contaminated { . - e S \
particles transferred into the water are 2 P e st = & S ire Fins Recovers

] ! : : : : ; KT Ultra Fine Recovery process
then treated using physical-chemical 7D g o =7 e it separates and retains ultra fine
e, ; s S ) material from wastewater, for optimal
systems so that clean water can be 5 - b e Bl recovery of the smallest fractions.

reused in the washing process.
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Toughest on materials GDE

Industry-leading durable primary feeding and
screening system designed to deal with and
prepare the most difficult materials.

Optimum material scrubbing

Efficient removal of contaminants from your material feed
ensures the production of consistently graded material on
both large (AggMax logwasher) and fine (ShearClean
attrition cells) particles.

Silt removal

Cyclones remove silt and minus
63microns material liberated by the
attrition scrubbers while preparing a
concentrated material feed for the
classifier tanks.

Modular and versatile

Various options available,

tailored to each site’s unique

Conditions, ensuring Optlmal ¢ , : 57 integrated to allow custom cut

contamination removal s ' | £ . % Foquirements, snering oficint
performance and maximum ok ‘ : : : 3 ; material separation by density.
material recovery. o ISR 3 | s,

High separation precision
A range of CFCU'’s can be

Ultra Fine Recovery
Ultra Fine Recovery process
separates and retains ultra fine
material from wastewater, for optimal
recovery of the smallest fractions.

Water treatment

Works in tandem with soil washing to
manage the complexity of PFAS-
contaminated sites. Contaminated
particles transferred into the water are
then treated using physical-chemical
systems so that clean water can be
reused in the washing process.

© CDE 2025



Toughest on materials GDE

Industry-leading durable primary feeding and
screening system designed to deal with and
prepare the most difficult materials.

Optimum material scrubbing

Efficient removal of contaminants from your material feed
ensures the production of consistently graded material on
both large (AggMax logwasher) and fine (ShearClean
attrition cells) particles.

Silt removal

Cyclones remove silt and minus
63microns material liberated by the
attrition scrubbers while preparing a
concentrated material feed for the
_cClassifier tanks.

Modular and versatile '
Various options available,

tailored to each site’s unique ]
conditions, ensuring optimal
contamination removal
performance and maximum
material recovery.

Effective and available
Physical separation process i s
removes PFAS particles from / B e 4 ot or oL cort b

the SOiI reducing ) o N 2 S sk integrated to allow custom cut
1. : o ’ ‘ L5 a3 S points to suit the operation’s
contamination levels below \ ' \ b7 4 ? requirements, ensuring efficient

material separation by density.

regulatory thresholds while
enabling 70—-80% material ; : | SCREEEN .
recovery. : 7 R g8 55 { . P B o Ultra Fine Recovery

Ultra Fine Recovery process
separates and retains ultra fine
material from wastewater, for optimal

recovery of the smallest fractions.

Water treatment
Works in tandem with soil washing to
manage the complexity of PFAS-
contaminated sites. Contaminated
particles transferred into the water are
then treated using physical-chemical
systems so that clean water can be
reused in the washing process.

© CDE 2025



Modular and versatile
Various options available,
tailored to each site’s unique
conditions, ensuring optimal
contamination removal
performance and maximum
material recovery.

Effective and available

Physical separation process
removes PFAS particles from the
soil, reducing contamination levels
below regulatory thresholds while
enabling 70-80% material
recovery.

Toughest on materials GDE

Industry-leading durable primary feeding and
screening system designed to deal with and
prepare the most difficult materials.

Optimum material scrubbing

Efficient removal of contaminants from your material feed
ensures the production of consistently graded material on
both large (AggMax logwasher) and fine (ShearClean
attrition cells) particles.

Silt removal

Cyclones remove silt and minus

63microns material liberated by the

attrition scrubbers while preparing a

concentrated material feed for the
__Classifier tanks.

High separation precision

A range of CFCU'’s can be
integrated to allow custom cut
points to suit the operation’s
requirements, ensuring efficient
material separation by density.

Ultra Fine Recovery
Ultra Fine Recovery process
separates and retains ultra fine
material from wastewater, for optimal
recovery of the smallest fractions.

Water treatment

Works in tandem with soil washing to
manage the complexity of PFAS-
contaminated sites. Contaminated
particles transferred into the water are
then treated using physical-chemical
systems so that clean water can be
reused in the washing process.
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HOW SOIL WASHING WORKS / TREATMENT PROCESS

Experiences gathered from other applications within
the wider industry

Concrete Sand Specification (Europe)
MBV — target is 1.4g/ 100g
e.g. CDE French Projects — 0.08g / 100g

FRAC

Turbidity - < 250FNU — 100FNU
MBYV - <1.0g /100g

Crush Resistance = 350-700 bar

Glass Sand

Uniform particle size — 150-650um
SiO2 - +95%

Fe203 - <0.030%

© CDE 2025
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PFAS WASHING RESULTS CDE

Norway / Sweden / Switzerland /
Belgium / Australia

Enhet Steinliveien 0-2 0-2 Steinliveien Tilstandsklasser for forurenset grunn

Arsen (As) mg/kg TS - Ikke detektert
Bly (Pb) mg/kg TS =Ti|standsk|asse 1
. Kadmium (Cd) /kg TS Tilstandskl 2
Feed Material < 60|Jg / kg Ksikr:sI:Ir\?(Hg) ::/kz Ts Tletandaklosee
Kobber (Cu) mg/kg TS -Tilstandsklasse 4
Sink (Zn) mg/kg TS -Tilstandsklasse 5
Krom (Cr) /kg TS Over klasse 5
+2mm Agg regates =<1 pg / kg Nriilr:el (I:Ii) ::/kz TS U:Z;r :Zsriwerdi
Alifater C5-C6 mg/kg TS -Over normverdi
0_2 m m S a n d = <3 IJ g / kg Alifater >C6-C8 mg/kg TS * Konsentrasjoner overstiger grenseverdier for inert avfall
Alifater >C8-C10 mg/kg TS
O_O 20()“ m = 3_5pg I kg Alifater >C10-C12 me/kg TS
' Alifater >C12-C16 mg/kg TS <5,0 <5,0
- 1 - - Alif C16-C35 /keg TS 13 12
0-0.063um Filter Cake = 20 - 30ug / kg  ‘jfeerciecs et
Alifater C5-C35 mg/kg TS 13 12
THC >C5-C8 mg/kg TS |<5,0 <5,0
THC >C8-C10 mg/kg TS |<5,0 <5,0
THC >C10-C12 meg/ke TS |<5,0 <5,0
H THC >C12-C16 kg TS 5,0 5,0
Feed Material < 100ug / kg ImafeTs 120 100
Sum THC (>C5-C35) mg/kg TS 120 100
SUM THC (>C12-C35) mg/kg TS 120 100
PCB 28 /kg TS 0,0015 0,0015
+2mm Aggregates = <1ug / kg pc 52 mefkeTs <0015 <00015

PCB 101 mg/kg TS <0,0015 <0,0015

O-2mm Sand = <3”g / kg PCB 118 me/kg TS < 0,0015 <0,0015
0-0.200um = 3-5ug / kg
0-0.063um Filter Cake = 30 - 40ug / kg

© CDE 2025



CDE

CERTIFICATIONS

« Many countries extensively repurpose excavation waste / inert soils / muck away into high-quality construction materials,
mitigating sand scarcity whilst avoiding unnecessary emissions.

« Early adopter sites in Australia and Belgium are now repurposing once contaminated PFAS soils into valuable
construction aggregates.

« Leading recycling wash plant projects process materials that continually meet international concrete sand and other
construction product standards.

Sweden CD&E 250pth s 07 b, 0 v
UMM Us. | Conaminated Soils 25015h K KONTROLLRADET —==== b * Certificate of Entitlement . VELDE
Scotland  CO&E 250tph Sl 0 use the )
Tom Wilhelmsen RIS CD&E 250tph * Kitemark
Thompsons Scotland CD&E 250tph SERT H”KAT VIRLSESERKL ERINGEN
Hercal Spain CD&E 250tph S BN 4 S B CPR20IRMN
Malcolny's TS WAL sy Produksjonskonlmllsvstem i sespect of Rnady-Mod Conersts tuppbe coforming b= 85 B 206 and B £300-1
[Rutura BT CD&E 200tph ’ wber # Spudety Managemmens Sysiem pomphring sech 153K ! Ao N
[Hardford (I3 Contaminated Soils 200tph HEL- CPR - 413 s Sras
France Contaminated Soils 200tph WA ov § s 2001 Thea BE] Mibsmark Sohava for Eaady-Mizsd Conorebs in Accredited by USAS, e g I vt s
AF Gruppen Norway Contaminated Solils 200tph - x;mhm Yo e ey L A el e Sarvion. : :: ::-Amuu.-—-
AF Gruppen Norway Contaminated Soils 150tph EITEMARN CERTIFICATE Fo. KM 87712 1 Syrtrm vier yviemer m‘ Brvvem o
Pellichet France CO&E 150tph T 48 buung | N £ £330 2000+ A1 SRR A 004 Vb s 00 by s ers ytwhee
Val'deau Mat France CD&E 200tph ey T ":n T KNSR ROMME GHNSME TACRIOM it BOL iy oS 0 N bbb RN LTI - A5 DN T
Fm mE — N ™ Tihsea S M-
England CD&E 150tph 2 whopinn Peek It Evty T Asgemewber
Australia  Roil Bailast 150tph s revem Sy o
England CO&E 150tph -~ 0 Y
England CD&E 100tph T L] Kl | Cambereg “‘“ ; “"‘”
Sheehan's England Contaminated Soils 100tph R U i‘.‘.—:d:;.u ;.» - 007 Mg wm)
Wiltshire Concrete BTFOES CD&E 100tph e e o e i
Lingenheld France Contaminated Soils 100tph 3 poor
[ Switzerland  CORE 100tph e ot o R T vt T bl e Grvoner Gome?
iar Sweden CD&E 100tph N EIEIN 3R AL S0, KN LN SR ug N 1XSS 30000 AN S0t o ::: -".:\ ':_:
[ trland CDSE 100tph ey | - i, £ Sy B s i in e
Germany Contaminated Solls 100tph 1o - P
[Teconaan_ EEE] cow 100tph eyt s gl el d e orepey Sem B-my -
Gaskells England CD&E 100tph :::;:,‘;:::::::_’:_::_:‘::’;'-‘" A1 - T %
Poullard France CD&E 100tph Anlem 4% Lase
ACC Eurovia  [ZEUTeS Contaminated Soils 100tph PP :’_"’“"f'f, PR - e
Better Grow Australia Contaminated Soils 100tph g :~. o ..“. —" B L L e et e R
Brockelbank England CO&E 80tph Gt o Dt el A 11 Dot (113 - T CrERig (R 201 Yy SumnerS

SRC England Contaminated Solls B0tph
lsle of Man  CD&E 80tph

I i e e
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PUSHING THE BOUNDARIES

What's next?
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HOW DO WE DO BETTER?

« Environmental regulations are tightening Ongoing R&D and future developments:
» Urban redevelopment, land reclamation * Goal: 100% material recovery

e Sustainable construction  Mobile solutions

© CDE 2025



CDE

Q&A

THANK YOU FOR YOUR ATTENTION! DON’T HESITATE TO GET IN TOUCH.
Eunan Kelly - Head of Business Development Europe

E. ekelly@cdegroup.com
T. +44 (0)7714 270 372

© CDE 2025
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