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SCENARIOS BAGGRUND {1 SCENARIOS

* 4 arigt Horizon 2020 projekt (Nov 2021-nov 2025)
* 19 partnere fra hele Europa + Israel
* Budget 12 mill €
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SUBSURFACE EXPERTISE

SCENARIOS GOALS and SCOPE

NEARLY ZERO )
ENERGY

=

INNOVATIVE KNOWLEDGE

Sustainable, viable, cost
effective PFAS monitoring &
remediation technologies.

FOCUS of RTD & DEMO

e Detection & Removal of PFAS
from groundwaters, drinking
water, wastewater, slurries

e Detection & Removal PFAS from
soils

e Feasibility and scale-up for field
testing

e Human biomonitoring

e Hazard & Risk Assessment for
PFAS

FOCUS of DISSEMINATION &
EXPLOITATION

Direct actions towards uptake:

e Replication and partner
agreements for post-Project
EU-wide exploitation

¢ Value chain supported by
exploitation professionals for
post-Project uptake

e Clustering with ongoing
research activities for synergies
e Clear leveraging of past and

ongoing research at partner
organisations.

o'
vy SCENARIOS
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SUSTAINABLE

VIABLE IMPACTS

Technology, Consortium, Stakeholder
and Community impacts:

¢ New technologies for PFAS

e Sustainable water & soil treatment
systems

e Communication to 500,000,
targeted dissemination and outreach
toover 15,000 stakeholders

e Reduction of contamination by PFAS
and human health protection

¢ Support to policy and decisions
makers

e Ecosystem restoration &
biodiversity protection

e Worldwide scale-up via coordinator
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WP relevant til GEO/Envytech-aktiviteter . scenarios

WP3 Environmental fate of PFAS (BGU) MONITERING AF PFAS SPREDNING | JORD OG LOSSEPLADSFYLD

Task 3.1 PFAS pollution potential of landfills

Task 3.2 PFAS transport in the unsaturated zone and groundwater of contaminated lands

Task 3.3 Controlled experiments for determination of PFAS transport properties

Task 3.4 Modelling of PFAS transport in the subsurface

 WP7 Validation and demonstration (Envytech) OPSAMLING AF PFAS FRA VAND OG JORD)

Task 7.1 Human biomonitoring program and Risk Assessment (DEMO 1, Pillar 1 detection and Pillar 2 Risk Assessment)
Task 7.2 Design, construction and evaluation of up-scaled units for demonstration purpose

Task 7.3 Demonstration of remediation activity in soil and underground water

Task 7.4 Demonstration in a drinking water treatment plant

 WP6. Innovative Nearly Zero Energy remediation solutions (FORTH) (DESTRUCTION AF PFAS CONCENTRAT)
Task 6.1 Development of Cold Plasma and other advanced oxidation systems for pollution control and remediation
Task 6.2 Innovative PFAS remediation techniques by means of Physical Separation FASS

Task 6.3 Development and testing of (biologically) activated adsorbents for water remediation and soil stabilization
Task 6.4 Hybrid remediation approaches and systems scale-up

SCENARIOS - H2020 G.A. 101037509 :




10 Specifikke GEO/Envytech o~
aktiviteter WP3 WP6 WP7 w.zy SCENARIOS

* Udpege to pilots-sites til indsamling af prgver til laboratorieforsgg/feltforsgg

* Opstille hgjoplgselig geologisk/hydrogeologisk model for Korsgr Brandskole og
Trelleborg brandgvelsesplads

* Avanceret monitering og prgvetagning af den umaettede zone under PFAS/PFOS hot
spots. (tidsserie med monitering af vand/PFAS i den umeettede zone i lossepladsfyld og
under naturlige geologiske forhold)

* Indsamling af jord/vandprgver fra den umaettede og maettede zone til
laboratorieforsgg

* Udvikle og afprgve "”State of the art” oprensningsmetoder. SAFF/kold plasma
destruktion/bioremediation pa laboratorieskala og pa de udvalgte feltlokaliteter. fgrste
anleeg opseettes i Korsgr sommeren 2023.

SCENARIOS - H2020 G.A. 101037509




°® | @
SAFF — Surface Active Foam Fractionation @ ' ) o
A

Perflourinated substances has:

The bubble becomes the perfect environment,

Hydrophilic head — Head loves water | More scientific wording:
Hydrophobic tail — Tail hates water Langmuir constant >1 10-6 can be caught

G4

PFAS >C6 — tail sticks in the bubble, easy to remove

Primary step: 10 x conc  Secondary Step: 1500 x conc  Tertiary Step: 500-200 x conc
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Removal effects using JUST air — No consumables

m(‘“

Comparison of results of PFAS removal rates for
Groundwater/ Leachate / Fire Fighting water /
Surface water runoff at airport

OPEC GW Telge Lot Miljobo Fire Fighting
Australia | NSR Leachate | Leachate Leachate | leachate Swedish water Refinery
Provets markning 150000 m3| 30000m3 | 250000 m3 | 15000 m3 | 9000 m3 | Airport 40 m3 12 000 m3
PFDA (Perfluordekansyra) (ng/l) 100% 100% 100% 100% 100% 100% 100%
PFNA (Perfluornonansyra) (ng/l) 100% 100% 100% 100% 100% 100% 100%
6:2 FTS (Fluortelomer sulfonat) (ng/l) 100% 100% 100% 100% 100% 100% 99,50%
PFOA (Perfluoroktansyra) (ng/l) 100% 100% 100% 100% 99% 98% 99%
PFOS (Perfluoroktansulfonsyra) (ng/l) 100% 99% 98% 100% 100% 100% 100%
PFHxS (Perfluorhexansulfonsyra) (ng/l) 97% 100% 100% 99% 99% 79% 99,50%
PFHpA (Perfluorheptansyra) (ng/l) 67% 99% 98% 90% 92% 99% 95%
PFHxA (Perfluorhexansyra) (ng/l) 20% 54% 29% 35% 10% 0% 35%
PFPeA (Perfluorpentansyra) (ng/l) 24% 0% 3% 38% 7% 0% 0%
PFBA (Perfluorbutansyra) (ng/l) 21% 8% 1% 0% 0% 0% 0%
PFBS (Perfluorbutansulfonsyra) (ng/l) 22% 43% 10% 19% 8% 0% 52%
Total PFAS conc. 4 000 ng/l 6 000 ng/| 4000 ng/l 15000 ng/l| 4 000 ng/I 4 000 ng/| 100 000 ng/I

! Miljp & fefnif




Scenarios pilot-sites

SUBSURFACE EXPERTISE

Screening af potentielle sites
Forundersggelser pa udvalgte sites
Udvaelgelse af 2 sites

* Trelleborg: brand-gvelsesplads pa
Losseplads ud til a-system

* Korsgr:
Brandskole/brandgvelsesplads
glacial geologi ud til 3/marint
system,

.0
i } SCENARIOS
‘e

Korsor

DENMARK

SWEDEN

Trelleborg
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J SCENARIOS
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. Borehole no: K1 Pl: KEK I E l -d I
Drill Iog page 171 Driller id: Mats Coordinat: '

- Project 205579 Start date: Gw. table m b.gs.: |
Indledende boring K1 e — —
SUBSURFACE EXPERTISE % Grainsizeu .
g @ b E E '§_ -g'
g% g 5y 7 ; Description and geological setting ils
o'g g IE:illslglg'lalml E g

Mull, sandy topsoil brown CalC03 poor
Sandy till, clayey, silty, few stones, yellowish brown CaCO? poor

Sand, medium, light yellowish brown CalC0? poor“meltwatersand™

Sandy till, w. clayey, silty, some gravel, brown Cal0® poor 245
Sand, medium, light reddish brown CaC0? poor “mealtwatersand”

Sandy till, w. clayey, silty, some gravel, reddish brown CaCO®* poor
Sand, medium, light yellowish brown CaC 0P rich “meltwatersand”
Clay sitty, massive, , brown, CaC0? rich “mettwater-clay” 244
Sand, fine, medium, coarsa, laminated, light yellowish brown

Call0? rich “meltwatersand”
243

Rotary Auger

Sandy till, w. clayey, silty, some gravel, few stones, sandstringer,
brown, CaC0? rich, “flowtill™

Sandy till, w. clayey, silty, some gravel, few stones, sandstringer, 221
brown, Cal0> rich, “flowtill”

Sand, medium, coarse, gravely, light yellowish brown,
CalCC? rich “meltwatersand”

Sand, medium, coarse, light yellowish brown CaCC? rich “meltwatersand™
223

Sand, medium, coarse, gravely, light vellowish brown,
CalCC? rich "meltwatersand”

Sand, medium, coarse, gravely, few stones, light yellowish brown,
CaC0? rich “meltwatersand”

224

Sand, medium, coarse, gravely, few stones, light vellowish brown,
CalCC? rich "meltwatersand”

222




SUBSURFACE EXPERTISE
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Hgjde model %) SCENARIOS

SUBSURFACE EXPERTISE

99 02 05 08 14 15 16 17 18 19 20 21 22‘
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Geologisk ramme ¥ SCENARIOS

ARG D

= Selected site

| [ Meltwaterclay
2 [ Claytill

.| 7 Marine sand
[ Marine clay
[ Postglacial clay
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M Geologisk model Hydrogeologi ¥:5) SCENARIOS
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b > 8
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| Date: 22-02-2023 | Model: DHM/Terrain (0,4 m)

User: gecatias@geo.dk.
m'm 5.1 | A E638855.7, N6133347.9, At E639276.2, N6133059

) 100 0 30
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Installering af Vadose Zone Monitoring .-
System (VMS) K

SBENARIDS

* Prgvetagning af vand i forskellige niveauer under uforstyrret sediment i den
umaettede zone.

* Vandprgver udtages typisk 1 gang pr mdr.

* Vandmeetning, temp og tryk males kontinuert og sendes direkte til
modtager online.

* Detaljeret overblik over hvornar og hvor meget PFAS der udvaskes fra
jorden og siver ned til grundvandet i forhold til klimatiske forhold.

Mulighed for kontrollerede nedsivningsforsgg

Mulighed for forsgg med “flushing” af de gvre jordlag.

SCENARIOS - H2020 G.A. 101037509 |




)] VMS-metode til at monitere tranport af
e PFAS/PFOS | den umeettede zone.
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Forberedelse af "Anakondaen” LN
. . . '-.} SCENARIOS
SUBSURFACE EXPERTISE Monlterlnngorlng ]

o
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Installering af "Anakondaen ¥2s) SCENARIOS
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"anakondaen” pumpes op (fyldes med cement) sa den |
forsegler kontakten til indersiden af borehullet dernaest =

forbindes alle slanger og ledninger til prgvetagningspanelet

LN
_J SCENARIOS

VSP — connections scheme

Control panel
Pressure gauges

9.8,

Maintenance Valves

v

{ Pressure/Vacuum—-&

Dra|n

| | ]

==
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19 Lokal geologisk ramme pa -
undersggelsesomradet

viws SCENARIOS

111 (0,2)
179(0,5)
199 (1,0)

71 (0,2)
34(0,5)
510 (1,0)

10

Glacial
B Moraeneler
B Moraenesand
[] Smeltevandsler
[ Smeltevandssand
Bl Smeltevandsgrus
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Resultat 5 mdr. monitering ..
: J_!.HJSBENARIDS
il \/andmaengder prgvetaget B boring Korsgr

2092022 21.10.2022 2022 11.2022 08.122022 04.01.2023 02.02.2023 02.03.2023
i) 10 1} 180 100
L) 160 r— T80 16 60
1l 1) 10 1) 1)
1 o 12 10
10 100 100
0 0 ‘
Bl W ) #
A‘. A / 0
i ¥ % — M
'—’ ol
MRBMEL BRBUEN F23456T89000G 780010 67890 67891010 (2345678810 12345678910111213 F25 58T ReNNRY
21 mm 63mm  76.2mm 23mm
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19 Vandmaetning vandprgvetagning -

W SCENARIOS

Korsgr B .

Volumetric water content

12%
[ [
10%
8%
6% m|
200
2% T~ B6 5,5 m
2%
) B11,2m
09/06 09/21 10/06 10/21 11/05 11/20 12/05 12/20 01/04 01719 02/03 02118 03/0 BS 46
Mean Last* 100 ; m
== B1_VWC_70 2.58% 3.16%
-/we_zoem B2 2,0m
== B2 _VWC_158cm 487% 5.13%
== B3_VWC_247cm 7.79%  7.59% 83 2,9 m
== B4 VWC_335cm 5.02% 5.30% '
wm B5_VWC_424cm 10.6% 10.8%
w BS_VWC_513cm 10.2%  10.2%

Sep 29 Mar 02
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il Trelleborg site ﬁ;scENARIDs

g up

108 ] Kleinegarden
Annedal
"' Haglosa
Ostlunda
Annarp
SR—— Sérgarden V Virestag  Halsbro
Torshig
Rampegarden
Virestadgarden g
Lille Vang Akarp
Sustorp oL
Trelleborg

n’/
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SUBSURFACE EXPERTISE

Provplats | PFOS (ng/l)  PFAS 211 (ng/l) s
G2 1,1 3,6
G22 23 525
G23 1,5 159
G26 3,4 22,7
G27 1,1 39,5
G28 0,62 93,4
G3

G4

G46

Ga7

GV1902
GV1903
GV1904
GV1905
GV1907
GV1908
GV1909
GV1910
GV24A
P2

STV310

Foreslagen placering av
PlumeStop barriér

GV-rér foér utredning av
saneinrgens effekt

6139850

6139400

124300 124350 124400 124450 124500 124550 124600 124650 124700 124750 124800 124850 124900 124950 125000
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[ ]
Prgvetagningsboringer §:op SCENARIOS

sampling points

"0 S
B3
18ug/kg T
Firetraing site -
S g ek%‘ 19

."‘:;b Pos & >

i |

440ug/kg TS
o191
landfill
riverplain
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Installering af -

W SCENARIOS

et moniteringsboringer og VMS £

VMS control
panel

T e S e
Firefighting trai
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SUBSURFACE EXPERTISE
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0-2m b.g.s.
Trelleborg geologisk setting {27 SCENARIOS

Losseplads FYLD | #8 -/ “gu Sudy
blandet med sand/ler | fa gt

; 3 : F-.II Domo.s".'c it |
Losseplads FYLD | Y| nol .= |

Dakrester tree metal | S8~ /s |

. Weod precesy ‘ “
\

lastic b HE S\EBewhaml
Plastic beton tegl | @88 | nye
slagger | § SR

!;vi scaces H

Terv | i i
Smeltevandssand | BEE= "ttt |
e 7}‘5».&,5:\17 '
Morzeneler ! &

Clogey . orey.

g - "_ i ‘Meﬂ’wc\{_c\'
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Trelleborg Vandmeetning ¥1sj SCENARIOS

Volumetric water content
80%
F0%
60%
20%

o ——__"_rr'ﬂ
I

30% — e ——— ey - pr—

20%

10%

09/06 o9s21 10/06 10427 11/05 11720 12/05 12720 01/04 0119 02,03 0Z2/,18 03/0
nMean LasST =

— AT _NVWC_74cm 38.3% 26.7%
= A2 WVWC_122cm 60.7% 60.9%
= A3 VWC_ZT11cm 31.3% 31.3%
= A4 WVWE_280cm 24 5% 24.7%
= A5 _WVWC_349cm 37.9% 459%
_— AL _WVWC_397cm 17.2% 19.9%
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Tryk og Temperatur ¥2.j SCENARIOS

Cell Pressure Temperature
4 bar
3.50 bar
30°C
3 bar
2.50 bar
20°C
2 bar T
1.50 bar 10°
1 bar
500 mbar 0°C
: 09/06 0921 1006 10/ M5 1200 1205 1220 0104 019 0203 0218 030
09/06 09/21 10/06 10421 11/05 11/20 12/05 12/20 01/04 01719 02/03 02/18 03/0 m AT TEMP_74cm 176°C 330°C
Mean Last* Max Min , .
= PT_AT_119cm 809 mbar 869 mbar 1.62 bar 551 mbar - M'TEMHMCM ET2°C 370°C
= PT_AZ_167cm 906 mbar 892 mbar  1.02bar 570 mbar = A3 TEMP_211cm N3C 620°C
== PT_A3_256Cm 753 mbar 769 mbar 2.67 bar 561 mbar - M_TEMP_Q@UCH‘I 131°C 820°C
= PT_A4_305cm 735 mbar 646 mbar 1.57 bar 506 mbar
= PT_A5_394cm 655 mbar 628 mbar  3.77bar 459 mbar == AD_TEMP_34%cm 139°C 1057
== PT_AG_44Zcm T7Zmbar 747 mbar 968 mbar 540 mbar m= AR TEMP_397cm 138°C N2°C
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PFAS indhold | vandprgver fra de to sites J) SCENARIOS

ANALYSER FORSINKET
KLAR OM 1 UGE
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Neeste step i Korsgr og Trelleborg i) scenaros

* Forsat monitering af PFAS transport i den umaettede zone og udvalgte infiltrationsforsgg
med tracer-test pa VMS system (Geo, BGU)

e Opstille regional geologisk 3-Model i GeoatlasLive (Geo)

» Teste SAFF pa indsamlede vandprgver Benchscale (Envytech)

* Forspg med soil-washing af indsamlede jord prgver (Envytech)

* Vurderer potentiale for Bio-remediering af opdyrkede bakterier (UPO)

e Skumkoncentrat “destruktion i laboratorie ved hjzelp af "kold plasma” teknologi
(FORTH)

* Installering af ny opgraderet pilot SAFF opstilling til aktiv reduktion af PFAS i
overfladevand fra pladsen (Envytech)

« Abne for andre test muligheder med vores forsggsopstillinger, Besgg vore stand og lad
os diskuterer mulighederne for SCENARIOS samarbejde.
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WAL This project has received funding from the H2020
b programme under Grant Agreement No. 101037509

Thank you for
your attention

,} SCENARIOS

Vil du vide mere sa kontakt




