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Before the crisis ...

= Exploratory measuring campaign on PFAS (2016 - 1018)
Inventory of risk activities

24 sites were selected; soil and groundwater were analyzed for 21 PFASs

Conclusions:

—> Especially on fire fighting training grounds soil & groundwater are contaminated with PFAS

- PFAS must be included as a suspect substance in soil investigations

These actions were started:
in collaboration with fire services organizations
v' development of for PFAS in soil & groundwater
v' identification and
v’ development of for soil investigation

Accelerated by the crisis !
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Inventory of PFAS contaminated sites

» In Flanders: inventory of land with risk activities (‘GI')

P Use of fire extinguishing foam
- Not included in ‘GI’
- Call to local authorities (July 2021, first part) for inventory of
o Fire service training site
Fire service facilities (industry)
Fire extinguishing calamities
Military training areas and airports
Civil airports

©)
©)
©)
©)

- Result: 826 locations (fire service training sites and calamities)
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w
Inventory of PFAS contaminated sites A

P PFAS processing industry

Call (July 2021, second part) to local authorities for inventory of
risk activities as determined in the study of 2018

o Textile industry
o Paper industry

o Galvanic industry
O ..

+ inventories from OVAM

- Result: more than 6.000 locations (screening and prioritisation is
still going on - two consultants)
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Investigation of fire services related sites )
P In July 2021 OVAM started with the investigations
p By soil experts commissioned by OVAM (+/- 40 sites/month)

» ‘Preliminary’ soil investigations (according to a specific protocol):
- Focused on PFAS

- Limited sampling in source area
- Sampling at borders of source area (to estimate risks surroundings)

- Decision whether further soil investigations are needed
- Determine priority class (1-5)

- Determine ‘no regret measures’ by the Agency of Care and Health
(AZG)
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What after the preliminary soil investigation?

» Meeting OVAM/AZG

p Letter with offical request from OVAM to operator or owner (‘polluter pays’ principle)
—> descriptive soil investigation:

* Investigation of the whole contamination
* Determine the risks of the contamination

» Communication by AZG to the local authorities about the no regret measures

TOGETHER WE
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No regret measures — in database DOV )

’((\‘e Databank Ondergrond Vlaanderen | Home | Over ons | Meld een probleem | Privacyverklaring | Disclaimer | Contact
PFAS Login Help
-
= * « Vul hier een zoekterm of adres in... n ﬂ PFAS v
] o
Zoakragels +|Q)(@ x|l <]l § | e ”

Indien de kaartlaag niet zichtbaar is, zoom in (tot op

1:20.000 voor sommige kaartlagen).

Kaartbeeld instellen
Actuele no regret zones (PFAS) X
¥V Legende i
[ opgeheven i
[ preventief ingesteld
[ locatiespecifiek vastgesteld

Middelpunten no regret zones (PFAS) O X
P Legende
Profielen (PFAS) T X
> Legende
Inventaris brandweer(oefen)terreinen en X o
incidenten (PFAS)
P Legende
GRB-basiskaart selectie X

[ GRB-basiskaart - grijswaarden
¥ Legende

Orthofotomozaiek, middenschalig,
winteropnamen, kleur, meest recent,
Vlaanderen

ER WE
IORROW

?(e«\ | | AUTIFUL

Schaal = 1 : 500000
Kaartlagen kiezen Y XY (Lambert72): 50340 248230 | [ powered by IIOEOMALAS
Disclaimer Actuele no regret zones (PFAS)
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Preliminary soil investigations on fire services related sites
database DOV

e .
7(\3 Databank Ondergrond Vlaanderen | Home | Over ons | Meld een probleem | Priv

PFAS

» Vul hier een zoekterm of adres in.. n S E
DAEN BEE T TR .5 =

jlewy Jesyag
HEEEN|EEEREEEED

2,000 m

Schaal = 1 : 100000
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Current state of affairs

P 826 fire fighting related sites inventoried
P on 619 sites preliminary investigations are started
P 97 sites appear to be not PFAS suspected

P 397 investigations are in completion phase
of which 268 are finished (i.e. local communities informed)

P For 189 out of 268 finished preliminary investigations there is a need for
further action: a descriptive soil investigation and possibly remediation

TOGETHER WE
MAKE TOMORROW
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Evaluation of results of the first A ARCADIS ] ‘
preliminary soil investigation reports 7

P 68 reports were evaluated

Amount of reports Soil analysed Groundwater
(59) analysed (55)

Further investigation needed 23 (39%) 47 (85%)

No further investigation needed 36 (61%) 8 (15%)

P Per site: max conc in soil and in groundwater for the different PFAS
listed

Z\".\ Flanders
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Soil investigations (fire services related sites) 1

» Frequently found PFAS parameters
(in more than 25% of the cases max conc > target value) i

Soil and
Groundwater
groundwater

8:2 FTS PFBA PFOS
10:2 FTS PFHXA PFHXS
PFHpA 6:2 FTS
PFOA PFPA
PFPeS
PFBS

P Focus for further research on risk assessment, setting of trigger values,

?(%\Flanders
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Soil investigations (fire services related ] ‘
sites) |

p Effect of pavement?

P High variability in PFAS compounds (fingerprinting)
- Old extinguishing foam: PFOS important
- New extinguishing foam: 10:2 FTS, 8:2 FTS en 6:2 FTS
- Before / after 2011 — difficult to distinguish

» Different composition in soil vs groundwater
(complex leaching behaviour)
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Finterprinting (op basis van max conc) in grond (%)

Cc

|

W PFDS pgfkg ds
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|

|

M PFOSA pg/kgds

m PFDoA pg/kg ds
mPFNA pgfkg ds

W A:2 FTS pgfkg ds
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i

I

B PFOS pg/kgds

m PFDA pg/kgds

|

100%

S0%

80%

70%

60%

50%

40%

30%

20%

10%

0%

pueiq
sjee|dBe|sdo 1aampuelq
sjeejduajao + auJazey Jaampuelq
sieejduajao + aulazey Jaampuelq
sjeE|dua§a0 + JUISTEY J3aMpUEIg
siee|duajao + aulazey Jsampuelq
sjeejduajao + aulazey Jaampuelq
siee|duajao 1sampuelq

pueig

sjee|duayao Jsampuelq

aulazey| Jaampuelq

sieejduajao + aulazey Jaampuelq
sjee|duajao + aulazey Jsampuelq
syee|dde|sdo Jaampuelq
sjeejduajao + aulazey Jaampuelq
sieejduajac + 2UIITEY JIIMPUEI]
sjee|duayao Jsampuelq

puesq

aulazey Jaampuelq

sjee|duaya0 Jaampuelg
sjee|duayao Jsampuelq

aulazey| Jaampuelq

sieejduajao + aulazey Jaampuelq
sjeE|dua§a0 + JUISTEY J3aMpUEIg
syee|duayao Jaampuelq
sjeejduajao + aulazey isampueiq
sieejduajao + aulazey Jaampuelq
siee|dualao + sUISTEY JSIMPUEIY
sjee|duajao Jaampuelq
sjeejduajao 1aampuely

auJazey| Jaampuelg

siee|duajao + aulazey Jsampuelq
puesq

puelq

sjeE|dua§a0 + JUISTEY J3aMpUEIg
puelq

sjeejduajao + aulazey Jaampuelq
sieejduajao + aulazey Jaampuelq
s1ee|duaa0 + JUISTEY J3aMpUEIg
syee|duayao Jaampuelq
sjeejduajao + aulazey isampueiq
sieejduajao + aulazey Jaampuelq
s1ee|dualao + 3UI3Tey J3IMpUEIq
sjeeduajao Jaampuelq

puelq

puesq

pueiq

pueiq

aulazey Jaampuelq

sjeejduajao + aulazey Jaampuelq
aulazey Jaampuelg

sjeejduajao 1aampuely

auJazey| Jaampuelg

UIITEY JIIMPUEI]

sjee|duajao Jaampuelq
sjeejduajao + aulazey Jaampuelq
puelq

W PFBS pg/kg ds
= PFHpA pg/kg ds
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(%]
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Fingerprinting (op basis van max conc per locatie) in grondwater (%)

B PFHpS ng/
B PFNA ng/I
B PFUdA ng/l
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Overview of soil thresholds used in FIand:rs

soil remediation

standards
g W 5
= 2 = =
target values £ 3 g & 5
background g = 2 S 3
values S & = = -

conc in soil
I
I I
| | .
values for values for copstruction
free lise purposes | Y
p—— conc in soil
excavated soil
WE MAKE
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Soil remediation criteria for PFOS - soil \

1/1l
agriculture residence recreation indust

-

Human tox (ug/kg dm) 3,1 205 1.949 1.949

Ecotox (png/kg dm) 3 18 110 9.100

Soil remediation value (ng/kg dm) 3,8 38~ /18 1o 10

» adjusted for background value & target value

% for residential area with vegetable garden / free range chicken coop

» Applicable since April 19, 2022

» Temporary framework

?(E\Flanders
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Soil remediation criteria for PFOA - soil

1/l
agriculture residence recreatlon mdust

Human tox (ug/ kg dm) 43 205

Ecotox (ug/ kg dm) 7 89 1100

Soil remediation value (ng/kg dm) 43 43"/ 89 643
= for residential area with vegetable garden / free range chicken coop

» Applicable since April 19, 2022

p Temporary framework

?(E\Flanders
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Soil remediation criterium - groundwater

Soil remediation criterium for groundwater is set at the European
limit for drinking water:

for the sum of (Drinking Water Directive) &
for the sum of all quantitative measurable

Applicable since April 19, 2022 - temporary framework

?(& Flanders
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Background values, target values / values for

free use of excavated soil a
Background values Target value / free use of
(ug/kg dm) excavated soil (ng/kg dm)
PFOS 1,5 3
PFOA 1,0
Sum PFAS (quantitative 8

measurable)

For the use in construction purposes less strict criteria can be applied, on the
responsibility of the soil expert.

Applicable since April 19, 2022 - temporary framework

2\> \ Flanders MORROW
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Implementation in legislation \

» A demand for more legal certainty from stakeholders
— implementation in legal documents

P EFSA’s recommended daily intake of PFAS translated into food criteria

- new update of the framework by VITO:

Soil remediation criteria /1l
Land use type| Nature/ Il \Y Y
agriculture residence recreation indust
49 268

PFOS (ug/kg dm) 38 : 110
PFOA (ug/kg dm) 2,5* 79 632 303

# adjusted for background value & target value

7\, Flanders BEAUTIEUL
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Implementation in legislation

"

» For excavated soils / soil materials: target value / free use

Background values Target value / free use of
(ug/kg dm) excavated soil (ug/kg dm)

3

2

PFOS 15
PFOA 1,0

Sum PFAS (quantitative
measurable)

+ quality test for underwater applications & applications in drinking water protection
zones

P For use in construction purposes:. - decision tree & methodology based
on leaching - max. conc = highest SRV

Decision process is ongoing, not yet final!
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Ongoing actions and research activities

» Leaching of PFAS from soil to groundwater: experiments + modelling
p Diffuse presence of PFAS in groundwater in Flanders

» Development of methods for dealing with the sum of PFAS in action
frameworks

» Characterisation of PFAS in soil & groundwater on sites with different risk
activities, using non target methods

P Measurement of PFAS in house dust & contribution to exposure

nternational knowledge exchange: EmConSail, ...

/(& \ Flanders
-‘._._,\_..‘l.\‘lState of the Art OVAM





http://www.ovamenglish.be/emconsoil
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