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Introduction - setting the scene

Flemish Soil Decree & Implementation order VLAREBO

» Obligation to soil investigation on land with risk activities, periodically & upon transfer

- When contaminated, remediation is needed
- By operator or owner, according the ‘polluter pays - principle
— Guidelines - all suspected substances need be analyzed

P

» Regulation on excavated soil '

- Guidelines — when, how to sample,
which substances to analyze, ... for a technical report

= focus on well-known contaminants:
heavy metals, mineral oil, BTEX, cVOC and PAH
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Prelude — How did we get started?

= Exploratory measuring campaign on PFAS (2016)

Inventory of risk activities

24 sites were selected using OVAM-database and other information

fire fighting training grounds / fire incidents

textile industry / paper industry / paint industry / galvanic industry
water treatment plant

waste dump

Soil and groundwater were analyzed for 21 PFASs

WWW: ‘PFAS in soil and groundwater
around risk activities in Flanders

Conclusions:
conc in soil: 0 — 9000 pg/kg dw > PFAS
conc in groundwater: O — 2000 pg/L Y PFAS

Highest conc on fire fighting training grounds
—> PFOS, PFOA, PFHXA, PFHXS, PFNA, PFDA, 6:2 FTS i
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Guidelines on PFAS

When is PFAS a ‘suspected’ substance?
- Soil investigation
- Technical report

List of risk activities - high/limited
risk for PFAS contamination of soil &
groundwater
High risk:

PFAS production sites

PFAS processing industry (galvanic industry)

Sites where fire fighting foam was used
(fire incidents & fire fighting training
grounds)

- include PFAS when soil investigation is
needed

- Include PFAS in technical report on
excavated soil
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» Checklist for sampling

Insect repel!ent 6 ‘ 3‘1 Fast food packaging
Hand lotion E
Sun screen

Rainwear

New clothes
Post-its and waterproof paper Textile softener

_‘ Gore-Tex Shoes
.‘........5 Gloves

Sections of pump

Teflon cover
Sampling devices

Sampling tubes

» Analytical method: CMA/3/D
- LC - MS/MS

» Starting date: 1/9/2020
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Overview of soil thresholds used in Flanders

soil remediation

standards
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Development of soil criteria for PFAS

General rule: for parameters without standards in regulations:
—> criteria are proposed by accredited soil experts

Criteria for excavated soil: most urgent
provisional criteria : for free use of excavated soll -/\*

for construction purposes ‘
-> responsibility of soil expert

more details in guidelines

Soil remedition criteria are derived by VITO, for PFOS & PFOA
human tox: using transfer & exposure model S-Risk
ecotox : same values used as RIVM (NL)

o)-Risk

contaminated Sites RISK Assessment

Proposal_SRV_PFOS_PFOA.pdf
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https://www.s-risk.be/about
https://s-risk.be/sites/s-risk.be/files/2021-01-04%20Proposal%20SRV_PFOS_PFOA.pdf

Transfer & exposure model S-Risk

*)-Risk

contaminated Sites RISK Assessment

Uptake of PFOS & PFOA by plants: taken into
account for ‘agriculture’ and ‘residence’

— BCF from literature
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Soil remediation criteria for PFOS *Vlto

I/1
agriculture residence recreation indust

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

Ecotox (ug/kg dm) 3 18 110 9.100

Soil remediation value (ug/kg dm) -- 18 110 1.949

Soil remediation value for
groundwater 120 ng/L

» Is there a background concentration for PFAS in soil? (e.g. Vedagiri et al. 2018)
» Based on TDI of 20 ng/kg bw/day (US-EPA, 2016)

» Soil remediation value groundwater = EU quality standard DW (0,1 pug/L)

TDI X RF X body weight

SRVgw =
7\, Flanders o 0
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soil remediation criteria for PFOA 7~ Vito

1/1l
agriculture residence recreation indust
Human tox (ug/kg dm) 4,3 205 643 643

Ecotox (pg/kg dm) 7 89 1100 50.000
Soil remediation value (ng/kg dm) - 89 643 643

I
Soil remediation value for

groundwater 120 ng/L

» Based on TDI of 20 ng/kg bw/day (US-EPA, 2016)
» Leaching to groundwater is not taken into account (= separately in Flemish methodology)

» Provisional criteria, in guidelines, not in implementation order
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Background values for PFAS in soil >~ vito

Study commissioned to VITO

50 ‘unsuspected’ sites selected
top layer (0-20cm)
40 PFAS analyzed

= PFOS, PFOA and PFBA
found in almost all samples
background values derived

= 90-percentile

= 6:2 FTS found in 27 of 50 samples

weblink to study (Dutch)
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Average VETS:Sg{OU;f Quantification
(ng/kg dm) dm*)‘g | limit (ng/kg dm)
0,2

PFOS 0,78 1,50

PFOA 0,56 0,96 0,2
PFBA 0,76 1,25 0.2

Compared to values found in the Netherlands (P95)
PFOS = 1,4 ng/kg dm PFOA =19 pg/kg dm



https://www.ovam.be/sites/default/files/atoms/files/WEB_Afleiden_streefwaarden_perfluorverbindingen_Deel2_Afleiden_streefwaarden_voor_perfluorverbindingen.pdf

Criteria for the use of excavated soil

free use of excavated soil — criterium for the use in construction purposes

> Methodology

leaching: different scenario’s
calculate LV1/LV2/LV3
+ boundary conditions:

>background, <SRV
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> Values

Parameter | Quantifica Background | Value for Soil Soil
tion limit values free use remediation | remediation

(ng/kg dm) value I/1 value III

PFOS 0,2 005 0.2 0,4 15 ? 3?7 18
< >

0.2 002 0] 0,2 1,0 ? 437 89
<< >
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How excavated soil is used in Flanders?

Use of excavated soil

M free use of soil
W used as soil, with restrictions
M used for construction purposes

B decontamination is needed
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How to deal with different PFAS?

» Soil criteria for PFOS & PFOA
» Standardized analytical methods: data on 30 — 40 PFASs

—> a pragmatic approach is needed

Possible ways:

» Relative potency factors (RIVM, 2018)
exposure to mixture of PFAS expressed as comparable amount of PFOA

in practical guidelines: PFAS/PFOA or PFAS/PFOS, with value for PFAS
applying to every substance without adding up

» > PFCA and ) PFSA - proposal by VITO
based on substance properties
in practice ?
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Outlook towards the future / Research needs

Research needs:

» Leaching?

» Uptake in food products?
» Other PFAS?

» Combined effects?

» Relative importance of exposure routes?

Research project started in 2020
in collaboration with the Department for the Environment
(Environment & Health)

How are people exposed to PFAS? Main exposure routes?
e.g. (local) food, water, house dust, soil, ...

combined with biomonitoring data

part of Flemish PFAS action plan

» Inventory of fire fighting training grounds

/)\° Flanders = need for international collaboration & exchange
(& State of the Art



Coda
International collaboration — network EmConSoil

Focus: on legacy of emerging soil contaminants

Stakeholders from industry, research, policy, consultancy & civil society

Aims of the network:
exchange and dissemination of knowledge, data, technical & juridical experience
developing strategies and policies through co-creation
raising awareness among stakeholders
enabling international and intersectoral collaboration

BEAUTIFUL

Please, join the network BUAITNM - Save ﬁ[ﬁ@fﬁ?
"OVAM

Go to:

[www.ovamenglish.be/emconsoiI ]

o e

3rd International workshop on Emerging boTiC?

?(&\Flanders challepges on New SOil contaminants (ENSOr)
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Online event
www.2mpact.be/ensor2021/


http://www.ovamenglish.be/emconsoil
https://eur04.safelinks.protection.outlook.com/?url=https%3A%2F%2F2mpact.us1.list-manage.com%2Ftrack%2Fclick%3Fu%3D598997771f9540edf32b6c91f%26id%3Db9add33337%26e%3Dbf9547b022&data=04%7C01%7C%7Cded15acb50c84467927108d8907bf111%7Cfce70dadc0314cf8a6fced5dc11e9d17%7C0%7C0%7C637418209299109148%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=8F%2FMWw1oqDgJtJ67bwMqeKHMFoeEN7A7p2Dr2yW7zpg%3D&reserved=0

Thank you for
your attention !

Contacts:
griet.van.gestel@ovam.be
johan.ceenaeme@ovam.be
emconsoil@ovam.be
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