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Key messages

e Interest in soil health and Persistent Organic Pollutants (POPs) is high across EU Member States
and Eionet countries, but knowledge and practices remain fragmented across countries and
agencies. To ensure consistent progress toward healthy soils and sustainable ecosystems, it is
crucial to increase awareness and to harmonise monitoring and regulatory frameworks.

e The results of the questionnaire, which was distributed across Eionet countries, demonstrate that
there is significant variability and fragmentation in how soil biodiversity is monitored and how the
effects of soil contamination are assessed. The diversity of approaches for quantifying diversity
and gaps in monitoring highlight the need for EU-wide coordination.

e Reducing POPs and their impact on soil biodiversity is considered a high priority across Europe but
monitoring and regulation are inconsistent. Respondents consistently highlighted the absence of
unified, quantifiable indicators or signals that directly link the presence and concentration of POPs
in soils to measurable impacts on soil biodiversity.

e The survey respondents provided valuable information on ongoing research projects addressing
POPs' impacts on soil biodiversity. We recommend building on this knowledge baseline and
encourage translating monitoring advancements from these projects into broader EU soil
monitoring law implementation.

e The EU Soil Monitoring Directive marks significant progress, and further improvements in soil
protection and sustainable management depend on developing standardised methods,
monitoring protocols, and including biodiversity metrics in regulatory frameworks.

Summary

Persistent Organic Pollutants (POPs) are toxic, long-lived chemicals that accumulate in soils and pose
significant risks to human health and ecosystems. This report, commissioned by the European
Environment Agency (EEA) and the European Topic Centre on Biodiversity and Ecosystems (ETC-BE),
presents the results of a questionnaire distributed to agencies and experts across EU Member States and
Eionet countries. The survey aimed to assess the current status of POPs in European soils, regulatory
frameworks, monitoring practices, contamination levels, ongoing initiatives, and future perspectives.

The findings reveal that most countries have established regulations addressing soil pollution. However,
notable gaps persist in harmonised monitoring and the definition of limit values, particularly for newer
contaminants such as per- and polyfluoroalkyl substances (PFAS). Industrial waste was identified as the
predominant source of POPs in soils, and compliance with regulations is generally enforced through
regular inspections and industry self-reporting. Some regions lack effective reporting mechanisms. Soil
biodiversity monitoring practices vary widely: while some countries employ advanced DNA-based
methods, others have limited or no regular monitoring. Unified indicators and mechanisms for assessing
soil biodiversity are largely absent. At the same time, biomass —the total mass of living organisms within
a given soil sample— was reported as the most commonly measured property for evaluating biodiversity,
and microorganisms are the most frequently investigated organisms.

All surveyed countries detected at least one POPs group in topsoil, with PAHs, PCBs, and organochlorine
pesticides being the most prevalent. National regulatory limit values exist for some POPs but are missing
for others, and monitoring practices and the presence of POPs differ by country, land use, and local
sources. The questionnaire responses allowed for the identification of several EU-wide and national
projects/practices addressing soil health, biodiversity, contamination, and remediation through innovative
approaches and cross-border collaborations that are underway. These projects include SOILGUARD
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(completed), FARM Biodiversity, LIFE PFASTER, SPRINT (completed), ARAGORN, ISLANDR, and TROPHé
(completed), which constitute potential case studies underscoring the need for integrated risk assessment,
nature-based solutions, and improved management practices.

Stakeholders express cautious optimism regarding the EU Soil Monitoring Directive, anticipating benefits
such as harmonised monitoring, targeted regulations, and increased funding. However, there is a clear
need for standardised, scalable, and quantifiable soil biodiversity metrics linked to POPs monitoring. The
report concludes that POPs and their impacts on soil biodiversity are considered as priorities across Europe
but monitoring and regulation remain inconsistent. It recommends more harmonised approaches,
advanced monitoring protocols, and the integration of biodiversity metrics into regulatory frameworks.
Ongoing projects and new legislation are expected to enhance soil protection and promote sustainable
management throughout the EU.
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1 Introduction

Human activities have introduced thousands of chemicals into the environment, adding to the legacy of
both synthetic and naturally occurring substances. Among these, Persistent Organic Pollutants (POPs)
stand out due to their toxic nature, environmental persistence, and tendency to bioaccumulate in trophic
networks, posing significant risks to human health and ecosystems. Emitted primarily from industrial
processes, combustion, and agricultural activities, POPs exert long-term pressure on soil environments.
Despite early assumptions that dilution is the solution, especially in oceans, and that this would mitigate
pollution effects, the consequences on terrestrial ecosystems, particularly soil health, have been often
overlooked or remained hidden beneath the surface.

Persistent man-made organic chemicals have long been recognised for their long-term detrimental effects
on biota and human populations. Environmental toxicology and ecological impact assessments have
traditionally focused on aquatic systems. When terrestrial environments were considered, the emphasis
was primarily on the above-ground effects on top predators, such as the peregrine falcon, and, more
recently, pollinators like bees (Sanchez-Bayo et al., 2014; Wu et al., 2024). However, soil ecosystems, which
are home to nearly two-thirds of all known species representing the largest natural gene bank, are
fundamental to life on Earth. Soil supports food production, purifies water, regulates floods and droughts,
underpins infrastructure, and is crucial in mitigating climate change risks. It is well known that soil health
is under pressure, and it is estimated that 60-70% of all EU soils are in an unhealthy state (EC, 2023c).
Because soils are important and POPs bind tightly to organic soil matter, it is essential to understand and
safeguard soil biodiversity. Soil biodiversity is already declining with long-term consequences (Koninger et
al., 2022). Yet, despite the well-established link between pollution and declines in biodiversity, studies
connecting long-term contaminants, such as POP contamination, to effects on soil species diversity remain
scattered and scarce, particularly outside agricultural and brownfield contexts. This knowledge gap is
further complicated by the presence of multiple interacting stressors, such as climate change, which can
exacerbate the effects of POPs by altering soil conditions and species resilience.

Traditional monitoring methods often struggle to capture the full complexity of these interactions,
highlighting the need for innovative approaches. In this context, DNA-based techniques for biodiversity
assessment have emerged as novel tools, enabling a broader detection of the number of species present
in the soil system. These molecular methods offer new opportunities to better understand how POPs and
other environmental pressures influence soil ecosystems, providing essential insights for advancing soil
health monitoring and guiding effective policy interventions.

The European Commission (EC) has launched ambitious initiatives under the European Green Deal, aiming
at reducing pollution and safeguarding ecosystems and human health. Central to these efforts are the
Biodiversity Strategy (EC, 2000), the legally binding Nature Restoration Regulation (EU) 2022/869 (EC,
2024), the Farm to Fork Strategy (EC, 2020), and the Soil Strategy (EC, 2021). The EU Soil Strategy sets
medium- and long-term goals to improve soil health. A key objective of the Zero Pollution Action Plan is to
reduce soil pollution to levels that are no longer harmful to humans or ecosystems, fostering a toxic-free
environment (EC, 2021). The European Environment Agency (EEA) tracks progress towards these Zero
Pollution targets. However, comprehensive indicators and assessments for soil pollution are still largely
absent and differ across EU Member States.

To gain an overview and address the variety, a survey was designed to map the awareness and
preparedness of EU member states in addressing research and monitoring data needs concerning POPs
soil contamination and its impact on soil biodiversity. Using a multiple-choice approach, respondents from
Eionet-associated countries were asked to provide data on POPs concentrations, national regulatory limit
values, and relevant case studies on soil contamination and biodiversity monitoring practices. The results
of this survey offer insights into current national practices across Europe.
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This report contributes to the Soil Monitoring Directive by providing a valuable, first overview of existing
approaches and regulatory frameworks. The aim of this collective effort is to provide the knowledge base
and evidence needed to strengthen the implementation and monitoring of existing EU policies related to
soil biodiversity and soil health, which are also among the five strategic priorities of the EEA-Eionet
Strategy for 2021-2030.

This report introduces a questionnaire on the activities of POPs in soils across Member States. It represents
the results and an analysis of the survey. This forms the basis for further work aiming at identifying
indicators for determining the impact of soil contamination on soil biodiversity, which is necessary for
harmonising soil monitoring and strengthening EU-wide strategies to combat POPs and soil pollution.

2 Methodology
2.1 Questionnaire

The primary purpose of the questionnaire was to assess the awareness, preparedness, and regulatory
measures related to soil contamination by POPs and their impact on soil biodiversity across EU Member
States. The European Topic Centre for Biodiversity and Ecosystems (ETC-BE) developed the questionnaire
specifically for this study in collaboration with the EEA. It has been tailored to gather information from EU
Member States and Eionet-associated countries about their specific regulatory, monitoring, and research
efforts related to soil health and biodiversity.

The questions reflect the key themes in the EU Soil Strategy, the EU Biodiversity Strategy, and the Soil
Monitoring Directive. The questionnaire was designed to support the development of a report to provide
knowledge on the implementation and monitoring of EU policies. It consisted of 18 questions designed to
gather both quantitative data and qualitative insights across five thematic sections (see Annex 2 Overview
of Questionnaire Sections), including:

e Regulatory Frameworks for Soil Pollution: This section investigates the regulatory
environment regarding soil pollution, sources of POPs, and compliance mechanisms.

e Soil Biodiversity Monitoring: Focuses on monitoring practices, the biotic properties tracked,
and techniques used to assess soil biodiversity.

e Soil Contamination: Looks at the specific POPs present in soils, regulatory limit values, and
methods for assessing contamination.

e Soil Initiatives: Gathers information on case studies and ongoing projects related to the
impacts of POPs on soil biodiversity.

e Future Perspectives: Aims to explore innovative strategies, the role of the EU Soil Monitoring
Directive, and potential new approaches for tackling soil contamination.

Most questions are closed-ended with multiple-choice options like "Yes", "No", "Unsure", or specific
pollutant groups. This structure allows for standardised responses that can be compared across
respondents. For obtaining a more nuanced input, the questionnaire included some open-ended questions
allowing respondents to provide additional information or comments, enabling more detailed, region-
specific input (e.g., specifying monitoring techniques, national regulations, or ongoing projects).

The questionnaire was administered online via the EU Survey platform and distributed via the Eionet
National Focal Points. The estimated time for completion was about 20 minutes.

ETC-BE Report 2026/4 8



2.2 Scope

The questionnaire was accessible to participants across multiple Member States, targeting experts from
various fields, including environmental and agricultural agencies; research institutions and universities,
practitioners involved in soil health and biodiversity monitoring and relevant governmental or non-
governmental organisations focused on environmental issues. The EEA orchestrated the questionnaire
distribution, which focused on obtaining responses from all EU Member States and associated Eionet
countries, ensuring a diverse representation of regional challenges, policies, and practices. Invitations to
participate were sent to national focal points. Participants were encouraged to share the survey within
their networks to maximise the response rate. For more detailed information, see Chapter 3 and Annex 1
Online questionnaire.

2.3 Data analysis

Survey data cleaning, analysis, and visualisation were done using Python programming. Data were
imported from an Excel file into the Anaconda environment using the Pandas library (McKinney, 2010)
and split into two datasets: one corresponding to closed-ended responses (multiple-choice questions) and
another encompassing all the comments and specifications provided by the respondents.

The data cleaning for the multiple-choice questions dataset retained only the coded answers (e.g., a, b, c).
The script automatically handled multiple responses per question (e.g., “a, b”). Further, the column names
were standardised and renamed into a uniform format (Q1, Q2, Q3, ...), facilitating data handling and
ensuring visual consistency across plots.

To produce the figures, we used the Plotly library for interactive visualisations (Sievert, 2020) and
Matplotlib for static plotting (Hunter, 2007).

Several visualisations, ranging from simple bar plots to heatmaps, were generated to summarise and
describe the results and quantify and visualise relationships between the questionnaire responses.

For the results visualisation, specifically on the scatterplots coloured by countries, multiple-choice
responses from multiple respondents within the same country were merged to provide a consolidated
view. However, the analysis of comments and additional information provided in the answers was not
merged. Respondents' comments and supplementary details were analysed individually to preserve the
diversity of perspectives and insights.

2.4 Limitations and disclaimer

The data and results presented in this report are based exclusively on responses to the questionnaire
distributed among Eionet-associated countries. While the response rate was considered very high, the
sample size remains limited to 25 respondents, whose identities are not disclosed. Consequently, any
interpretation of national activities should be approached with caution, as a single respondent may not
represent an entire country. Additionally, the questionnaire included a section on regulatory limit values;
some respondents provided values in the comment section, which are reported here as received.
However, the validity and source of these values were not verified within the scope of this report. This will
be addressed and published in an upcoming white paper, along with the extraction of limit values from
national documents provided by the respondents.
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3 Results
3.1 General information

After the consultation, we obtained 25 responses in 16 countries, representing approximately 44% of the
36 countries that include EU Member States and EIONET countries (Figure 3.1). Questions in this general
information section were used to label and group the rest of the questions by region or theme.

Figure 3.1 Distributions of respondents by country
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Most survey respondents (60%) come from environmental and agricultural agencies, indicating that public
authorities are the main contributors across countries. Research institutions and practitioners are less
frequent (16%) but still provide important perspectives in countries such as Finland, France, and Hungary
(see Annex 2 Overview of Questionnaire Sections and Annex 3 Scatterplots showing the distribution of
answers ).

Respondents focus on many different types of areas. Urban and agricultural regions are the most common
across countries such as Austria, Belgium, Denmark and Tirkiye. Forest and grassland areas are also
frequently mentioned. Coastal zones are primarily featured in responses from countries with access to the
sea. Several respondents also selected “other” areas, such as alpine pastures, protected and unmanaged
areas like national parks in Switzerland, and industrial areas, and brownfields in Belgium.

When analysing the focus areas across different occupations, it became evident that environmental
agencies address a variety of issues (Figure 3.2). However, half of the respondents from these agencies
reported that they primarily concentrate on urban areas. In contrast, research institutions mainly focus on
forest and agricultural regions.

Figure 3.2 Responses aggregated by occupation (y-axis) and the areas of focus (x-axis). The size of the
circle indicates the number of times a respondent, who identified as focusing on a given natural area,
selected a given occupation (accompanied by the absolute number of times next to the circle).

Section: General Information

What is your occupation?

e) Practicioners a1
f) Other Agency .1 o1
d) Research @4 94 o2 o1
c) Other Agency 1 o1 o1 o2
b) Agricultural Agency 02 Ll L 1.
a) Environment Agency .8 @3 .7 O? O? . 12
Agricultural Coastal Forest Grassland Other Urban
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3.2 Regulatory frameworks

Understanding the sources of soil pollution is vital for addressing soil health and protecting biodiversity.
This section focuses on existing regulations on soil pollution at the national and regional levels, the primary
sources of POPs, and any regulatory gaps. It also aims to assess compliance monitoring mechanisms.

The responses to question 4, which asked about the existence of regulatory frameworks regarding soil
pollution in each area, indicate that regulatory frameworks to protect against soil pollution exist across 15
of the 16 countries with respondents (Annex 3 Scatterplots showing the distribution of answers ). Industrial
waste emerged as the most common source of POPs pollution reported by respondents, with several other
contaminant sources also identified, including agricultural chemicals, urban runoff, and accidental spills
(Figure 3.3). Iceland was the exception, reporting only "other" as a contaminant source. In this case, the
respondent clarifies that the actual pollution source is unknown because agricultural chemicals and urban
runoff are not monitored, highlighting that spills and incidents may have more information.

Figure 3.3 Scatterplot showing the distribution of answers (y-axis) across countries (x-axis) for question
5, which is about the main sources of POPs in soils. Stars indicate that the respondent selected only one
option in the multiple-choice question, while circles indicate multiple selections.

What are the main sources of POPs in soils in your area (national or regional)?

e) Other ® > 8 L

2
© d) Accidental spills or leaks O @ ] @ [ ] @ ] @
= P
(o
o
o c) Urban runoff ® @ ® ® ®
g
] b) Agricultural chemicals O [ ® (o] @ [ ] @ ®
o

a) Industrial waste 0] L ® (6] @ @ [ ] [ ] e

AT BA BE CH CcZ DE DK FI FR HR HU 15 LV PT SE TR
Country

Colour legend: respondents country codes (AT: Austria — Light yellow, BA: Bosnia and Herzegovina — Soft
Teal, BE: Belgium — Navy blue, CH: Switzerland — Turquoise, CZ: Czechia — Aqua, DE: Germany — Lavender,
DK: Denmark — Magenta, Fl: Finland — Green, FR: France — Pink, HR: Croatia — Violet, HU: Hungary — Dark
grey, IS: Iceland — Orange, LV: Latvia — Medium blue, PT: Portugal — Red, SE: Sweden — Lemon, TR: Turkiye
—Salmon).

No national systematic monitoring was reported for any of the four listed pollution sources in the
guestionnaire. Agricultural chemicals were identified as the second most common type of contamination.

Respondents highlighted the lack of monitoring and harmonisation as the most common limitations in the
existing regulatory frameworks. These limitations were consistently identified when respondents were
asked to evaluate the current state of soil pollution regulations. Despite the proposal of various
mechanisms to verify compliance with soil pollution regulations, some respondents representing Austria,
Iceland and Turkiye (see Annex 3 Scatterplots showing the distribution of answers ) indicated when asked
about the existing mechanisms in place for monitoring compliance with soil pollution regulations, that no
effective mechanisms exist in their regions. However, eleven respondents stated that their countries
enforce soil pollution regulations through regular inspections, with self-reporting by industries being the
second most common response (eight respondents chose it). This highlights opportunities to strengthen
awareness and enhance enforcement and control processes within existing regulatory frameworks.
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3.3 Soil biodiversity monitoring

Monitoring soil biodiversity is essential for understanding the health and functionality of soil ecosystems.
Implementing new and ongoing regulations in soil health is challenging because there are no unified
indicators to quantify the impact of these regulations, or the measures themselves are very complex. This
section aims to gather information on the regulations in place to protect soil species and ecosystems from
pollution, the biotic properties used to monitor soil biodiversity, and the techniques applied for
assessment. Additionally, it seeks to identify the mechanisms in place for monitoring compliance and the
specific soil organisms investigated.

This section included key questions on soil biodiversity monitoring across various European countries. For
guestion 8, which asked if there are specific regulations to protect selected soil species or ecosystems from
soil pollution, the distribution of answers is evenly split among "Yes," "No," and "Unsure" (6, 7 and 5
countries responding yes, no, and unsure, respectively).

Question 9 addresses the biotic properties used to monitor soil biodiversity, revealing a fragmented
landscape. Most respondents reported using biomass (i.e., the total mass of living organisms within a soil
sample), usually in combination with other properties; Turkiye was the only respondent to report biomass
alone. Biomass was followed by both abundance and traits, which reflect the heterogeneity in monitoring
across countries.

A smaller group of countries reports more structured approaches. Belgium, Austria, Croatia, and Latvia
indicated that they monitor multiple soil biotic properties, including abundance, traits, and biomass. In
Denmark, respondents indicated that not all agencies were responsible for such monitoring; rather, this
responsibility lies with agencies not represented in the survey. This may have been the case in Czechia,
where one respondent described a comprehensive approach to monitoring soil biodiversity. They focused
on community structure using Terminal Restriction Fragment Length Polymorphism (t-RFLP), a molecular
biology technique for profiling microbial communities. They also measured various soil properties,
including microbial biomass Cand N, basal and substrate-induced respiration, ammonification, nitrification
activity, urease activity, and activities of specific soil enzymes. In contrast, another respondent from
Czechia mentioned that soil biodiversity is not regularly monitored across the country.

For question 10, related to the techniques for assessing soil biodiversity, the most frequently selected
option (eight times) was DNA-based methods (Figure 3.4, top). Three countries selected this option alone,
four selected it in combination with automated data determination, and three with manual taxon
determination. In some cases, multiple respondents from different agencies (i.e., Belgium, Finland, and
France) provided differing responses, explaining the various answers in Figure 3.4for these countries.

Regarding the mechanisms for monitoring soil biodiversity (Q 11), most comments provided under the
"Other" option highlighted that there are no established mechanisms for monitoring soil biodiversity.
These comments can be found in the Annex 5 Supplementary information by respondents of the report.

Question 12 asked about the soil organisms investigated to assess soil biodiversity Figure 3.4, bottom).
Three countries (Denmark, Iceland, and Hungary) responded with "None," aligning with their previous
answers and highlighting the absence of monitoring processes for soil biodiversity. The remaining
countries tended to select answers a, b, and c (microorganisms, mesoorganisms and macrofauna)
together. Instead, Czechia and Finland focus exclusively on monitoring the biodiversity of soil
microorganisms.

The results presented here highlight the variability in soil biodiversity monitoring practices across different
countries. Some countries reported detailed and multifaceted approaches, while others have limited or
no regular monitoring.
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Figure 3.4 Scatterplots showing the distribution of answers across countries for techniques for the
assessment of soil organisms investigated. Stars indicate that the respondent selected only one option
in the multiple-choice question, while circles indicate multiple selections. Countries like Belgium, Bosnia
and Herzegovina, Finland, France, Denmark, Czechia, and Hungary had multiple respondents that were
merged; see the methodological section for details.

Section: Soil Biodiversity Monitoring

Which techniques do you apply for assessing soil biodiversity?

d) Other @ * Y b ¢ ®

c) DNA-based methods o) e o < ) @ ¢
1) Automated taxa determination @ @ @ @
a) Manual taxa determination [ @

AT BA BE CH CZ DE DK FI FR HR HU IS LV PT SE TR
Which soil organisms are investigated to assess soil biodiversity?

d) None & +* w* &
c) Macro fauna O ® ) ® o @ W
b) Mesoorganisms ® ® o @
a) Microorganisms (] [ ] ® 'ﬁg’ T.f.j' (4] & ®

AT BA BE CH CZ DE DK FI FR. HR HU IS Lv. PT SE TR

Colour legend: respondents country codes (AT: Austria — Light yellow, BA: Bosnia and Herzegovina — Soft
Teal, BE: Belgium — Navy blue, CH: Switzerland — Turquoise, CZ: Czechia — Aqua, DE: Germany — Lavender,
DK: Denmark — Magenta, Fl: Finland — Green, FR: France — Pink, HR: Croatia — Violet, HU: Hungary — Dark
grey, IS: Iceland — Orange, LV: Latvia — Medium blue, PT: Portugal — Red, SE: Sweden — Lemon, TR: Turkiye
—Salmon).

3.4 Soil contamination

Implementing new and ongoing regulations to tackle soil contamination at the EU level is challenging,
primarily because the quantification efforts vary among EU Member States. This section aims to gather
information on the most commonly measured POPs groups in topsoil, the regulatory or scientific limit
values established for these pollutants, and the specific soil environments concerned.

The responses given to the question asking countries to identify the POP groups most commonly found in
topsoil within their national or regional monitoring programmes demonstrate consistency across Europe.
Many countries, including Germany, France, Austria, and Belgium, report detection of legacy POPs,
especially PCBs, PCDD/Fs, and PAHs. These contaminants remain widespread due to their long historical
use and persistence in the environment.
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Respondents from two countries, Belgium and Latvia, reported that all provided POP groups are most
commonly found in topsoil. The total PAH group was identified as the most prevalent POP by eleven
countries, with Sweden, France, Tirkiye, Iceland, and Hungary being the only exceptions.

PFAS and OCPs were each reported as the most prevalent in topsoil by eight countries (PFAS: Austria,
Belgium, Switzerland, Germany, Denmark, Finland, Hungary, Latvia; OCPs: Austria, Bosnia and
Herzegovina, Belgium, France, Hungary, Latvia, Tirkiye). PCBs were identified as the most common POP
by seven countries (Austria, Bosnia and Herzegovina, Belgium, Czechia, Finland, Hungary, Latvia), and
PCDDs/PCDFs by five countries (Bosnia and Herzegovina, Belgium, Czechia, Finland, Latvia). PBDEs and
HCBs were exclusively identified by Belgium and Latvia as the most common POPs in topsoil.

Regarding the POP groups with regulatory limit values, responses indicate that regulatory or scientific soil
limit values have already been implemented across Europe. In detail, Germany, Belgium, and Latvia
indicated that they have established regulatory or scientific limit values for all POP groups or specific
representatives of these groups. These include background values, soil screening values, limit values,
threshold values, and action values. Twelve countries reported having limit values for total PAHs or specific
PAH representatives, although respondents from France, Hungary, Iceland, and Tirkiye did not indicate
the availability of such values. Seven countries have established limit values for PFAS (Austria, Belgium,
Germany, Denmark, Hungary, Latvia, and Turkiye), and nine countries have limit values for OCPs (Belgium,
Czechia, Germany, Finland, France, Hungary, Latvia, Portugal, and Turkiye). Nine countries have limit
values for PCDDs/PCDFs, and eight countries for HCBs. Only five out of sixteen countries did not report
having established limit values for PCBs (Turkiye, Iceland, Hungary, France, Denmark).

Respondents reported limit values for some POP groups in Belgium, Austria, Croatia, and Germany, and
they provided these values in the comment section (Table 3.1). Respondents from Latvia reported limit
values for legacy POPs, PFAS, and PBDEs based on EU waste policy, but they did not provide concrete
values or links to decrees. Respondents in Switzerland indicated that PFAS limit values are under
development and being established. Respondents from Sweden stated that there is a provisional guideline
for PFOS, while HCB, PCB, PCDD/F, and DDT are all covered by national guideline values; however, the
respondent did not provide a link to the national guidelines. Finland, Denmark, Germany, Belgium, Bosnia
and Herzegovina, France, Czechia, and Portugal also provided links to national regulatory documents
(Table 3.1) from which limit values for POPs can be extracted. Please note that we did not verify the values
displayed in Table 3.1, which are exactly as declared by the respondents in the questionnaire. The textual
analysis and source verification of national regulatory documents for extracting these values is outside the
scope of this report and will be conducted in a more detailed analysis next year.
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Table 3.1 Regulatory and Scientific Limit Values for POP Groups and Representatives, Including Background, Soil Screening, Limit, Threshold, Precautionary
and Action Values.

Country

Substance group

Land Use/

Specification

Links provided to
access national limit
values

weight;

Croatia PCB mg/kg dry weight approximately 25 agricultural
Croatia PCDDs/PCDFs ng TEQ/g about 0.1 screening value to
safeguard human and
environmental health
Croatia PAHs mg/kg dry weight around 50 industrial/
urban
Croatia OCPs mg/kg dry weight 0.5-10 - -
Croatia PFAS mg/kg dry weight near 0.5 - -
Belgium PFAS ng/L 20-50 Industrial wastewater | - https://www.ejustice.
just.fgov.be/mopdf/2
024/07/09 1.pdfttpag
e=113
Germany | PCBs mg/kg 0.05/0.1 depending on organic https://www.gesetze-
carbon im-
internet.de/bbodschv
_2023/anlage_2.html
Germany | PAHs (EPA 16) mg/kg 3.0/5.0 depending on organic https://www.gesetze-
carbon im-
internet.de/bbodschv
_2023/anlage_2.html
Austria HCB ug/kg dry weight 3 precautionary values
Austria PCB7 mg/kg dry weight 0.1 precautionary values
Austria PCDD/PCDF ng I-TEQ/kg dry 10 precautionary values
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https://www.ejustice.just.fgov.be/mopdf/2024/07/09_1.pdf#page=113
https://www.ejustice.just.fgov.be/mopdf/2024/07/09_1.pdf#page=113
https://www.ejustice.just.fgov.be/mopdf/2024/07/09_1.pdf#page=113
https://www.ejustice.just.fgov.be/mopdf/2024/07/09_1.pdf#page=113

Country Substance group Land Use/ Links provided to

Specification access national limit
values

Austria PAK16 mg/kg dry weight 2 precautionary values

Austria PFAS mg/kg dry weight 0.002 federal waste
management plan

Portugal https://sniambgeovie
wer.apambiente.pt/G
eoDocs/geoportaldoc
s/AtQualSolos/Guia T
ecnico Valores%20de
%20Referencia 2019

01.pdf

France https://sante.gouv.fr/
sante-et-
environnement/risqu
es-microbiologiques-
physiques-et-
chimiques/pesticides/
article/une-
reglementation-
stricte-pour-
maitriser-les-risques-
des-pesticides

Czechia https://www.e-
shirka.cz/sb/2016/15
3?zalozka=text

Finland https://www.finlex.fi/
fi/lainsaadanto/saado
skaannokset/2007/en

g/214
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https://sniambgeoviewer.apambiente.pt/GeoDocs/geoportaldocs/AtQualSolos/Guia_Tecnico_Valores%20de%20Referencia_2019_01.pdf
https://sniambgeoviewer.apambiente.pt/GeoDocs/geoportaldocs/AtQualSolos/Guia_Tecnico_Valores%20de%20Referencia_2019_01.pdf
https://sniambgeoviewer.apambiente.pt/GeoDocs/geoportaldocs/AtQualSolos/Guia_Tecnico_Valores%20de%20Referencia_2019_01.pdf
https://sniambgeoviewer.apambiente.pt/GeoDocs/geoportaldocs/AtQualSolos/Guia_Tecnico_Valores%20de%20Referencia_2019_01.pdf
https://sniambgeoviewer.apambiente.pt/GeoDocs/geoportaldocs/AtQualSolos/Guia_Tecnico_Valores%20de%20Referencia_2019_01.pdf
https://sniambgeoviewer.apambiente.pt/GeoDocs/geoportaldocs/AtQualSolos/Guia_Tecnico_Valores%20de%20Referencia_2019_01.pdf
https://sniambgeoviewer.apambiente.pt/GeoDocs/geoportaldocs/AtQualSolos/Guia_Tecnico_Valores%20de%20Referencia_2019_01.pdf
https://sante.gouv.fr/sante-et-environnement/risques-microbiologiques-physiques-et-chimiques/pesticides/article/une-reglementation-stricte-pour-maitriser-les-risques-des-pesticides
https://sante.gouv.fr/sante-et-environnement/risques-microbiologiques-physiques-et-chimiques/pesticides/article/une-reglementation-stricte-pour-maitriser-les-risques-des-pesticides
https://sante.gouv.fr/sante-et-environnement/risques-microbiologiques-physiques-et-chimiques/pesticides/article/une-reglementation-stricte-pour-maitriser-les-risques-des-pesticides
https://sante.gouv.fr/sante-et-environnement/risques-microbiologiques-physiques-et-chimiques/pesticides/article/une-reglementation-stricte-pour-maitriser-les-risques-des-pesticides
https://sante.gouv.fr/sante-et-environnement/risques-microbiologiques-physiques-et-chimiques/pesticides/article/une-reglementation-stricte-pour-maitriser-les-risques-des-pesticides
https://sante.gouv.fr/sante-et-environnement/risques-microbiologiques-physiques-et-chimiques/pesticides/article/une-reglementation-stricte-pour-maitriser-les-risques-des-pesticides
https://sante.gouv.fr/sante-et-environnement/risques-microbiologiques-physiques-et-chimiques/pesticides/article/une-reglementation-stricte-pour-maitriser-les-risques-des-pesticides
https://sante.gouv.fr/sante-et-environnement/risques-microbiologiques-physiques-et-chimiques/pesticides/article/une-reglementation-stricte-pour-maitriser-les-risques-des-pesticides
https://sante.gouv.fr/sante-et-environnement/risques-microbiologiques-physiques-et-chimiques/pesticides/article/une-reglementation-stricte-pour-maitriser-les-risques-des-pesticides
https://sante.gouv.fr/sante-et-environnement/risques-microbiologiques-physiques-et-chimiques/pesticides/article/une-reglementation-stricte-pour-maitriser-les-risques-des-pesticides
https://sante.gouv.fr/sante-et-environnement/risques-microbiologiques-physiques-et-chimiques/pesticides/article/une-reglementation-stricte-pour-maitriser-les-risques-des-pesticides
https://www.e-sbirka.cz/sb/2016/153?zalozka=text
https://www.e-sbirka.cz/sb/2016/153?zalozka=text
https://www.e-sbirka.cz/sb/2016/153?zalozka=text
https://www.finlex.fi/fi/lainsaadanto/saadoskaannokset/2007/eng/214
https://www.finlex.fi/fi/lainsaadanto/saadoskaannokset/2007/eng/214
https://www.finlex.fi/fi/lainsaadanto/saadoskaannokset/2007/eng/214
https://www.finlex.fi/fi/lainsaadanto/saadoskaannokset/2007/eng/214

Country Substance group Land Use/ Links provided to

Specification access national limit
values

Denmark https://mst.dk/media
[twgdIftx/liste-over-
jordkvalitetskriterier-

juli-2021 final-
rev.pdf
Bosnia LINK
and Her-
zegovina

Notes: Values reported in Table 3.1 are based on respondents' comments in Question 14 of the Questionnaire (Q14: Which POP groups or specific representatives
have you established limit values for in your country?). Croatia's values were stated to be approximate values, and the table reports the exact wording of the
respondent's answers.
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https://mst.dk/media/twgdlftx/liste-over-jordkvalitetskriterier-juli-2021_final-rev.pdf
https://mst.dk/media/twgdlftx/liste-over-jordkvalitetskriterier-juli-2021_final-rev.pdf
https://mst.dk/media/twgdlftx/liste-over-jordkvalitetskriterier-juli-2021_final-rev.pdf
https://mst.dk/media/twgdlftx/liste-over-jordkvalitetskriterier-juli-2021_final-rev.pdf
https://mst.dk/media/twgdlftx/liste-over-jordkvalitetskriterier-juli-2021_final-rev.pdf
https://vladars.rs/sr-SP-Cyrl/Vlada/Ministarstva/mgr/Documents/%D0%9F%D1%80%D0%B0%D0%B2%D0%B8%D0%BB%D0%BD%D0%B8%D0%BA%20%D0%BE%20%D0%B3%D1%80%D0%B0%D0%BD%D0%B8%D1%87%D0%BD%D0%B8%D0%BC%20%D0%B8%20%D1%80%D0%B5%D0%BC%D0%B5%D0%B4%D0%B8%D1%98%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%B8%D0%BC%20%D0%B2%D1%80%D0%B8%D1%98%D0%B5%D0%B4%D0%BD%D0%BE%D1%81%D1%82%D0%B8%D0%BC%D0%B0%20%D0%B7%D0%B0%D0%B3%D0%B0%D1%92%D1%83%D1%98%D1%83%D1%9B%D0%B8%D1%85%20%D1%88%D1%82%D0%B5%D1%82%D0%BD%D0%B8%D1%85%20%D0%B8%20%D0%BE%D0%BF%D0%B0%D1%81%D0%BD%D0%B8%D1%85%20%D0%BC%D0%B0%D1%82%D0%B5%D1%80%D0%B8%D1%98%D0%B0%20%D1%83%20%D0%B7%D0%B5%D0%BC%D1%99%D0%B8%D1%88%D1%82%D1%83_008598526.pdf

Figure 3.5 shows the groups of POPs for that need regulatory limit values—i.e., contamination is most
often detected in topsoil—but for which values are currently unavailable (red points), as reported by
respondents and grouped by country. It also highlights the existing regulatory limits for those most
commonly found substance groups (blue points) and limit values available for other POP substance groups
(green dots), since countries with these indicators also show contamination in topsoil. Respondents from
Switzerland and Finland reported that PFAS are most often found in topsoil. They also stated that no PFAS
limit values are currently in place. Similarly, Austria and Bosnia and Herzegovina indicated that OCPs are
mostly found in topsoil but have no available OCP limit values for these compounds. The same is true for
PCDDs/PCDFs in Bosnia and Herzegovina.

Six countries, including Austria, Czechia, Germany, Finland, Portugal and Sweden, reported having
regulatory limit values available for HCB. Yet, this POP group is not commonly found in topsoil or
monitored at all (green circles in Figure 3.5). The same is true for PCDDs/PCDFs, for which regulatory values
are available in Austria, Switzerland, Germany, Hungary, and Sweden. Other POP groups with limit values
that do not match the most common monitored contaminant in topsoil include PCBs limit values in
Switzerland, Germany, Portugal and Sweden; OCPs limit values in Germany, Finland and Portugal; PBDEs
in Germany and PFAS in Tirkiye.

Figure 3.5 Scatterplot showing the aggregated information from Question 13 on which POPs groups limit
values are available and Question 14 on which POPs are most found. The scatterplot highlights the limit
values that are missing per country based on Q13 and Q14 responses, represented by red circles (see
Annex 2). Blue circles indicate existing regulatory values for the most common POP groups, while green
circles denote values that are additionally available as declared by respondents

Indicators by Country and Contaminant

g) PBDEs (Polybrominated diphenyl ethers) o [ ] o
f) OCPs (Organochlorine pesticides) { ] [ ] L ] [ ] L] L ] [ ] [ ] L ] [ L 2
e) PFAS (Per- and polyfluoroalkyl substances) ] (] [ ] [ ] [ ] [ ] ® [ ] [ ]
©«
c
m
c
£  d) Total PAH (Polycyclic aromatic hydrocarbons) ® [ ] ® ® @ [ ] @ ® [ ] L ] [ ] ®
il
c
S
€) PCDDs/PCDFs (Dioxins/ Furans) ® [ ] ] [ [ ] ® ® [ ] L] o
b) PCBs (Polychlorinated biphenyls) [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] L ] [ ] L ]
a) HCB (Hexachlorobenzene) ® o [ ] ® [ ] L ] [ ] L ]

AT BA BE CH CZ DE DK FI FR HR HU IS Lv PT SE TR

@ Regulatory limit value is available
@® No regulatory limit value
@ Regulatory limit value is available but contaminant is not commonly found in topsoil

When evaluating the diversity of chemical groups detected in the topsoil, 8% of the respondents reported
the presence of all seven proposed chemical groups (Figure 3.6). In contrast, 20% of the respondents
(independently of the country they represent) did not declare any of the POP groups. However, the
comment section within the questionnaire showed that other variables, like existing monitoring practices,
location, land use, and known sources, affect the variability of the POP groups found in topsoil. For
example, one respondent declared that: “the inventory of POPs in contaminated soil is not conducted as
a general screening. Investigation into specific POPs is conducted when such contaminants are suspected.
HCB, PCB, PCDD/F, and DDT are all covered by national guideline values for contaminated soil, thus
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frequently analysed. PFAS-POPs contaminated areas are now being inventoried. We don’t consider PAH
as a POP.” Another respondent did not choose any POP group in Q13 because: “Working on a national
level, the response to this question depends on location, land use, and known sources”. Overall, the results
show that while European soil monitoring and regulation remain strongly rooted in legacy POP control,
there is a clear shift toward integrating new and emerging contaminant groups.

Figure 3.6 Doughnut chart illustrating the percentage of respondents (n=25) who selected between one
and seven options for Question 13, which is about the availability of POPs limit values. For example,
24% of the respondents chose only one answer option, while 8% selected all seven answer options. No
one selected five or six groups.

Number of POP groups identified as most found in topsoil

7 groups chosen
8% 0 groups chosen
20% Number of POP groups selected

4 groups chosen
group B 0 groups chosen

16%
B 1 group chosen
Total: 2 groups chosen
3 groups chosen 25 B 3 groups chosen
12% 1 group chosen 4 groups chosen
24% B 7 groups chosen

2 groups chosen
20%

3.5 Soil initiatives

This subsection aims to gather information on existing and upcoming projects or case studies focusing on
the impacts of soil contamination on soil biodiversity. Case studies are particularly valuable as they provide
data to test the usefulness of impact indicators. The collected responses have helped us to identify ongoing
efforts and gaps in research, enabling us to better address soil health and soil biodiversity challenges.

Respondents identified case studies that address the impact of soil POPs on biodiversity in only 8 of 15
countries, including Latvia, Croatia, France, Belgium, Iceland, and Hungary. Only four of the eight
respondents who affirmed they were aware of case studies in their respective countries provided further
details about these ongoing or soon-to-start case studies linking soil contamination and soil biodiversity.
In comparison, the other three respondents who declared themselves unsure about existing projects in
their countries provided information about other existing projects. All these projects are summarised in
Table 3.2.
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Table 3.2 List of ongoing or upcoming case studies connecting soil contamination and biodiversity, as noted by respondents.

hemical ; i . . Participati
e B . Duration AR .Groups DTS Main Results/ Activities Takeaways ar |C|Pat|ng
Name / Project Groups Studied countries
. . . Soil biodiversity is crucial for
Sampling across biomes, climate . .
. . . ecosystem services and well-being;
manipulation experiments, combined experimental
Soil biodiversity (microbes, virome development of SOILGUARDIANS modellin stzkeholder éo-desi n ES, CH, BE, LV, HU,
SOILGUARD Jun 2021- ¥ '’ |predictive tool linking biodiversity, & . g FI, IE, NL, AT, FR,
. arthropods, earthworms, antibiotic . . . . approach helps bridge knowledge
(link) May 2025 resistance genes) multifunctionality, well-being, 20s: SOILGUARDIANS tool DE, DK, IT, GB, PT,
g stakeholder knowledge network, gaps; . ) GR, SE, PL
. . . . supports sustainable soil
socio-economic valuation, policy .
. management; contributes to EU/
recommendations .
global policy
Promotion of biodiversity-friendly
farming practices in arable and
o ) grassland habitats.
Arable and gras§land bl.odlver5|ty Stakeholder engagement, o . .
(flora, fauna, soil organisms etc.) - . Biodiversity improvement in
FARM oo demonstration plots, knowledge ) ] ’ -
L . Sep 2024- |the project is broadly framed . agriculture is feasible via targeted
Biodiversity ) ) exchange among Est-Lat regions i EE, LV
) Oct 2027 |around enhancing agricultural o o ) practices; cross-border
(link . . o Monitoring of biodiversity L
biodiversity rather than specific ) ; cooperation important
. responses to interventions
chemical pollutants
Policy/management
recommendations for regional
adoption and upscaling
EU Soil Mission . , Calls for living labs, diati . .
. Varies by call: soil health, @ s oriiving fa . ° .re.me ation Channels EU funding to priority
& Horizon . o . projects, cross-disciplinary . . -
pollution, biodiversity, L o soil issues; supports innovation
Europe Calls o research; coordination via Mission . .
) remediation . and scaling solutions
(link Soil platform
Digital Digitisation of the Register of Aims to create a modern, efficient,
Transformation . . Contaminated and Potentially and accessible system that
Contaminated and potentially : . ) h ;
of the 2022-2024 . . . Contaminated Sites; integration of |provides up-to-date data and Lv
. contaminated sites across Latvia . o
Contaminated data from the State Geological facilitates better management of
Sites Foundation's archive; contaminated sites, benefiting
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https://soilguard-h2020.eu/about-the-project?utm_source=chatgpt.com
https://estlat.eu/en/project-FARM-Biodiversity?utm_source=chatgpt.com
https://mission-soil-platform.ec.europa.eu/index.php/project-hub/project-hub?utm_source=chatgpt.com

Case Study

Name / Project

Duration

Chemicals / Groups; Organisms /
Groups Studied

Main Results/ Activities

Takeaways

Participating
countries

Management development of a modern residents, local governments, and
Model information circulation system; various stakeholders.
(link) enhanced transparency and
accessibility for stakeholders
Co-designed monitoring
Soil Health . . . . ) framework tes.ted n 24_ Provides transparent, harmonised |NL, AT, IT, ES, CZ,
BENCHMARKS Jan 2023- §0|! chemical, biological, physical |landscapes; .50|I hea!th index and soil health monitoring aiding policy | PT. FI, NO, CH, GB,
. Dec 2027 |indicators dashboard; integration of .
(link) . . and management decisions BE, FR, DE, GR
— sampling, remote sensing,
modelling
Validated BCF-based modelling for
food-chain transfer; highlighted
children at greatest exposure risk;
emphasised the importance of soil
Integrated lab-derived ingestion and dietary intake;
bioconcentration factors into recommended using maximum
MODUL’ERS modelling; sensitivity |BCFs.
analysis of key exposure For ERA, significant impacts were
PCBs, PCDDs/Fs; humans (adults, |parameters; quantified exposure |observed for herbaceous
TROPHé children), plants (lettuce, carrot, |by age class and exposure route. | vegetation (plant growth
(link) 2013-2017 |potato, courgette, bean), soil Compared Human health Risk inhibition), but not for soil FR

invertebrates (earthworms), food
web organisms (e.g., fox, birds).

Assessment (HRA) and Ecosystem
Risk Assessment (ERA)
methodologies and results.

Used TerraSys for ecosystem
Modelling, including food web
transfer and trophic complexity.

invertebrates or mammals under
the tested scenarios. Human and
Ecosystem Risk Assessments are
complementary and should be
integrated for robust site
management.

Sensitivity analyses highlight the
importance of soil fraction
(<250um) and bioavailability in risk
estimates.
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https://eeagrants.lv/en/2022/10/25/moving-towards-modern-management-of-contaminated-sites/
https://soilhealthbenchmarks.eu/?utm_source=chatgpt.com
https://www.ineris.fr/fr/trophe-transferts-risques-organiques-persistants-homme-ecosystemes-livrable-ndeg3-evaluation

Case Study

Name / Project

Duration

Chemicals / Groups; Organisms /
Groups Studied

Main Results/ Activities

Takeaways

Participating
countries

Recommendations include
analysing POPs in fine soil
fractions, using low quantification
limits, and considering food web
complexity in ecosystem models.

LIFE PFASTER

PFAS (various compounds),

Mapped composition and spatial
extent of PFAS contamination
across soil, sediment, water, biota;

created PFAS fingerprint;
coverage of exposure pathways;

Delivered monitoring plan and
PFAS maps; established exposure
routes and ecological transfer;

demonstrated scalable

(original link Oct 2024- |assessment in PFAS with PCBs, remediation technologies; BE
original link; iation i i . .
englg- Iink_) Sep 2029 | PAHs, heavy metals, tehsted remzc.ﬂa.'uon including approach intended for replication
T organochlorine pesticides phytoremediation, o across Flanders and Europe;
mycoremediation, mycofiltration, |. .
: integration of nature-based

floating wetlands, membrane .

) ) ) techniques for human and

filtration and plasma; physical- .

. ecosystem protection.
chemical groundwater treatment
. . Provided int ted risk

Measured pesticide residues (198) rovided integrated s .
SPRINT — in indoor dust across Eurone and assessment tools and transition
Sustainable Plant Protection Products (PPPs): . P pathways to reduce PPP use; AT, BE, CZ, DK, FI,

Sep 2020- - . Argentina; modelled exposure . L .
Plant Aug 2025 pesticide mixtures; PPP pathways athwavs and sustainability: evidence highlighted widespread |FR, DE, IT, NL, PL,
Protection g (dust, air, food, etc.) P ¥ . v . pesticide residues—even banned |PT, ES, CH, GB, AR
o . explored alternatives to synthetic . .

Transition (link) - ones—and benefits of organic

pesticides .

practices

Characterised contaminated EU Aims to empower land managers
ARAGORN — Persistent pollutants: PFAS, OCBs |sites; created mapping and with informed, sustainable soil
Soil Pollution & |Oct 2023- |(organochlorine/bromine), PETCO |monitoring tools; assessed remediation strategies, DK, NO, RO, SK, CZ,
Restoration Sep 2027 |(petroleum/coal residues), and remediation options; worked with |emphasising nature-based BE, NL, IT, SE, CH

(link)

metals

landowners and communities (e.g.
Korsgr PFAS case)

solutions and community
involvement
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https://ovam.vlaanderen.be/web/pfaster-eu/about-the-life-project-pfaster
https://webgate.ec.europa.eu/life/publicWebsite/project/LIFE23-ENV-BE-LIFE-PFASTER-101146900/pfas-systemic-regional-approach-to-assess-spatial-distribution-transfer-exposure-and-remediation-of-widespread-pollution-in-willebroek-flanders
https://www.sprint-h2020.eu/
https://aragorn-horizon.eu/aragorn-a-new-project-set-to-help-remediate-and-restore-contaminated-soil/?utm_source=chatgpt.com

Case Study

Duration

Chemicals / Groups; Organisms /

Main Results/ Activities

Takeaways

Participating
countries

Name / Project

ISLANDR -
Information-
based
Strategies for
Land
Remediation
(link)

May 2023 -
Apr 2026

Groups Studied

Contaminated soils in test sites;
focuses on remediation of low-
input site types (e.g. former
mining areas)

Developed spatial planning,
prioritisation, and sustainable risk-
based land management models;
launched expert consultations

Focuses on enabling remediation
even when economically marginal
by integrating circular economy
and soil health perspectives

Fl, SE, FR, PL, CY,
IT, BE, GR, CH, GB

TerraChem*

“From soils to
apex species:
chemical
pathways,
effects and
impacts on
terrestrial
biodiversity and
ecosystem
services and
applications for
better
chemicals
management”

Nov 2023 —
Oct 2026

A broad suite of environmentally
relevant anthropogenic chemicals
(legacy and emerging): the
“universe of anthropogenic
chemicals” relevant for terrestrial
ecosystems. The project targets
chemicals accumulating through
terrestrial food chains — from
soil/soil-water to plants, primary
and secondary consumers and
apex species.

Chemical exposure monitoring and
trophic transfer in terrestrial
wildlife across selected food
chains.

Environmental modelling of
source-to-receptor pathways and
linking chemical contamination to
effects on biodiversity (genetic,
species, functional diversity) and
ecosystem services.

-Development of tools: data-
management, early-warning
system, dashboard; plus, guidance
for regulatory uptake (risk
assessment / risk management
improvement)

Demonstrate a systems approach
combining monitoring, modelling,
data management and guidance to
assess chemical pollution impacts
on terrestrial biodiversity. Provide
more realistic Environmental Risk
Assessment (ERA) for chemicals in
terrestrial ecosystems beyond
standard lab-only, aquatic-based
ERA. Inform regulatory and policy
frameworks to better protect
terrestrial biodiversity and
ecosystem services under chemical
pollution pressure.

SK, NL, DE, CH, GR,
DK

Notes: This summary may not include all details. For more information, please follow the provided links.

*TerraChem was not mentioned within the comments section of the survey but included here due to its obvious relevance to this report.
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https://islandr-project.eu/?utm_source=chatgpt.com

3.5.1 Ecosystem impacts identified in the projects submitted under the survey

Across project publications resulting from the case studies listed in the survey, a recurring concern is the
growing awareness in many countries of the critical link between soil health and the resilience of food
supply chains, reflecting fears that degraded soils could undermine agricultural productivity and food
security.

This subsection seeks to summarise, when available, the main results of the case studies reported by the
guestionnaire respondents. Further, the case studies gathered through the survey provide targeted
insights into the ecological effects of POPs in European soils. Figure 3.7 shows a map highlighting the
geographic spread of participating countries, emphasising the cross-border relevance of soil pollution and
biodiversity loss.

SOILGUARD (project completed, 2021-2025) linked soil biodiversity to six key ecosystem functions that
support human well-being: food production, soil formation, climate regulation, hazard mitigation, pest
control, and water regulation. The findings revealed that climate and region-specific soil characteristics
are the primary drivers of soil biodiversity. The impact of land management practices, such as organic
versus conventional farming, varies significantly by location and organism type. Their results show that
there is a shift towards the organic farming benefits of fungi more so than bacteria or soil invertebrates,
especially in arid and degraded soils (EC, 2021). One project highlights how soil health underpins key
ecosystem functions, from nutrient cycling to biodiversity support, directly affecting human health,
economic prosperity, and social equity. The findings stress the importance of integrating soil values into
decision-making processes, ensuring that soil conservation and sustainable management practices are
recognised in policy frameworks. By fostering a better understanding of the value of soil in both ecological
and human contexts, this work provides a foundation for promoting sustainable land use and protecting
essential ecosystem services (Johnson et al., 2024).

The FARM Biodiversity project (ongoing, 2024-2027) aims to develop two biodiversity-enhancing solutions
in close collaboration with farmers’ associations and research institutions. These solutions will be tested
and refined through field monitoring to evaluate their effectiveness in supporting biodiversity (FARM
Biodiversity, 2024).

The “Digital Transformation of the Contaminated Sites Management Model” project (completed, 2022-
2024) studied indirect benefits through the modernisation and digital transformation of contaminated site
management in Latvia. It aims to enable the use of historical data to support long-term environmental
assessments and ecosystem health evaluations, improve the understanding of how contamination has
impacted soils, waters, and biodiversity over time, and support remediation efforts (EEA grants, 2022).

The Soil Health BENCHMARKS project (ongoing, 2023-2027) found that management practices are pivotal
in maintaining biodiversity, carbon storage, and ecosystem resilience. Soil biological processes, such as
nutrient cycling and microbial activity, underlie ecosystem services, including habitat provisioning and
water regulation (Vazquez et al., 2025). Two publications in the context of the soil health BENCHMARKS
project highlight the role of soil in climate regulation, with agricultural and forest soils acting as major
carbon sinks (Johannesson eta al., 2025; Van de Broek et al., 2019). However, land use changes, such as
clear-cutting in forests, can lead to long-term declines in soil organic carbon, affecting carbon
sequestration and forest ecosystem stability (Makipaa & Lehtonen, 2023). Effective soil management
practices, informed by soil biodiversity and quality indicators, are essential for sustaining ecosystem
functions and mitigating climate change (Blinemann et al., 2018; Creamer et al., 2022).

Furthermore, integrating soil health monitoring into environmental policy frameworks is critical for
enhancing sustainable land use and optimising ecosystem services, especially in urban and agricultural
settings (Séré et al., 2024; Wellbrock et al., 2024).

The ongoing development of decision-support tools and multi-criteria analyses for soil health assessment
can guide land management decisions that balance ecological, economic, and societal needs (Bampa et
al., 2019; Schulte et al., 2019).
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The LIFE PFASTER project (ongoing, 2024-2029) aims to improve soil and water quality by developing and
piloting a regional, systemic approach to assess, manage, and remediate widespread PFAS contamination
in the Willebroek region (Flanders, Belgium). The project focuses on reducing pollution across soil,
sediment, water, and biota, while safeguarding biodiversity and human health (LIFE PFASTER, 2024).

The results of the SPRINT project (completed, 2020-2025) highlight ecosystem impacts related to pesticide
use and contamination across Europe and Argentina. Pesticide residues, including mixtures of active
substances and their transformation products, were found to be widespread in soils, sediments, surface
waters, air, and even indoor dust, posing risks to non-target organisms and ecosystem functions (Navarro
et al.,, 2023; Silva et al., 2023). Soil microbial communities and fauna are particularly affected, with
disruptions in nutrient cycling and organic matter decomposition documented, as well as changes in soil
microbial functional genes, which serve as sensitive indicators of ecological disturbance (Mader et al.,
2025; Stache et al., 2025). SPRINT research reveals further that pesticide residues persist in agricultural
soils regardless of farming system type, although organic soils tend to have lower concentrations (Knuth
et al.,, 2024). Pesticide mixture exhibits complex toxic effects on terrestrial biota such as springtails,
emphasising the need to assess combined risks rather than individual compounds alone (Jegede et al.,
2025; Tourinho et al., 2025). Additionally, pesticide contamination extends beyond farmland, affecting
aquatic ecosystems through runoff and deposition, which threatens biodiversity in water bodies and
sediments (Abrantes et al., 2024; Khurshid et al., 2024; Navarro et al., 2024). Efforts to assess and compare
pest control strategies at the farm level indicate opportunities for more sustainable pesticide use that can
reduce environmental impacts while maintaining crop protection (Mark et al., 2024; Soheilifard et al.,
2025). Novel remediation approaches and environmental risk assessment methods are also explored, such
as using soil microbial gene quantification and prioritising hazardous pesticides to inform management
practices better (Alaoui et al., 2024; Stache et al., 2025).

The ARAGORN project (ongoing, 2023-2027) generated innovative approaches focused on nature-based
solutions and contaminant remediation. Research on vegetative crib walls has provided new probabilistic
design methods to improve the stability of slopes and banks using sustainable, bioengineering techniques,
enhancing soil and water conservation in vulnerable ecosystems (Geppetti et al., 2024). The project has
also explored eco-friendly remediation methods, such as the use of plant-based substrates to produce iron
bionanoparticles (Fe-BNPs) that effectively degrade Persistent Organic Pollutants like PCBs, thereby
reducing soil and water toxicity and supporting microbial and ecosystem health (TI¢ikova et al., 2024).
Additionally, one publication highlights the ecological threat posed by the persistent accumulation of
trifluoroacetic acid (TFA), a degradation product of PFAS compounds, which affects soil and aquatic
environments by disrupting biological functions and biodiversity (Arp et al., 2024). Complementing this
research, the stabilisation of PFAS-contaminated soils using sewage sludge- and wood-based biochar
sorbents has been demonstrated as a strategy to reduce the bioavailability and mobility of these
pollutants, contributing to improved soil quality and ecosystem protection (Sgrmo et al., 2024).

The ISLANDR project (ongoing, 2023-2027) has delivered key findings on the environmental impact of soil
contamination and the potential for remediation across European landscapes. Research focusing on
historical mining towns, such as Outokumpu in Finland, revealed high concentrations of heavy metals
(including copper, nickel, and zinc) in soils due to legacy mining activities. These contaminants were found
in former mining areas and urban soils, where tailings had been used for construction.

The study highlights risk for human health and soil organisms, plants, and broader ecosystems through the
leaching of metals into surface and groundwater systems. To address these threats, the researchers
proposed the establishment of “Soil Planning Areas” to guide land use and risk management based on
contamination levels and potential exposure pathways (Solismaa et al., 2025).

The TROPHé project (completed, 2013-2017) aimed to enhance the understanding of the transfer,
bioaccumulation, and bioavailability of POPs —specifically polychlorinated biphenyls (PCBs) and
polychlorodibenzo-dioxins/furans (PCDD/Fs)—within the food chain and trophic networks. The project
aimed to better integrate these mechanisms into Human health Risk Assessments (HRA) and Ecosystem
Risk Assessments (ERA) for managing contaminated sites and soils. The project evaluated exposure using
the MODUL’ERS model for human health risk assessment and the TerraSys model for ERA. Experimental
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Bioconcentration Factors (BCFs) were incorporated into these models to provide more accurate estimates
of transfer and exposure. Key takeaways from TROPHé indicate that ecosystem impacts are most
prominently observed in herbaceous vegetation, which shows measurable growth inhibition in
contaminated soils. While soil invertebrates and mammals appear less sensitive under the tested
conditions, indirect effects remain a possibility. Risk assessments should utilise the most protective BCF
values and consider the complexity of food webs.

In France (TROPHé was solely conducted in France), regulatory thresholds (PNEC) for many POPs in soils
aimed at ecosystem protection have not been established (ADEME & Ineris, 2017a, 2017b, 2017c, 2017d).
Instead, international food and feed standards, along with experimental indicators, serve as proxies.
Human health risks, particularly for children, can exceed safety thresholds in highly contaminated soils,
primarily due to PCDD/F and PCB126. A combination of bioassays and modelling is recommended for a
comprehensive Ecosystem Risk Assessment.

Figure 3.7 Participation of European countries in soil contamination and biodiversity research projects
(2013-2029). Bubble size indicates the number of projects per country (n=25 countries, totalling 10
projects). Argentina participated in the project SPRINT. This figure was created with the assistance of
Claude (Anthropic, 2025), an Al language model, which was used to generate visual concepts and drafts
that were subsequently reviewed and edited by the author.

Number of Projects

@® 89 projects

@ 6-7 projects
@ S5projects
@ 4 projects
@ 3projects
@ 1 project

Top Participants

W Belgium (9 projects)
% Netherlands, Italy, Switzerland
(8)
¥ France (7 projects)
Finland, Germany, UK (6)

Note: Argentina (1 project) not
shown on map. Circle sizes are
proportional to project participation.
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3.6 Future Perspectives

Looking ahead, addressing the challenges posed by POPs in European soils requires the development of
innovative strategies and robust regulatory frameworks. This section explores emerging approaches to
mitigate soil pollution and enhance soil health, particularly concerning biodiversity protection. It also
examines stakeholder perceptions regarding the EU Soil Monitoring Directive and its anticipated role in
shaping future soil governance.

Question 17 aimed to gather information on innovative approaches being considered or implemented to
address the impacts of POPs pollution on soil biodiversity. Most respondents (40%) were unsure whether
innovative approaches for quantifying the effects of POPs on soil biodiversity exist. Two respondents (8%)
representing Belgium and Hungary, respectively, stated that there are many, while 20% of the respondents
indicated that only a few exist, and 12% of the respondents said that there are none. While Latvia listed
four projects in which they are involved regarding POPs pollution and soil biodiversity in the comment
section, one respondent from France questions whether the many existing standards and regulations on
that topic are respected. One respondent from Croatia referred to several projects using methods such as
DNA-based biomonitoring, GIS mapping, remote sensing and more to address POPs pollution and soil
biodiversity. Germany stated that it is considering adding eDNA to its soil monitoring programmes.

More details will be investigated in 2026.

In the final question, we inquired about how the EU Soil Monitoring Directive can help to enhance the
protection of soil biodiversity. This question aimed to capture stakeholder perceptions surrounding the
new legislation and its potential to safeguard soil biodiversity. Notably, 20% of respondents expressed
optimism, identifying all the proposed answers as key areas where the directive could contribute
positively, i.e.,, more targeted regulations, improved enforcement, increased funding, harmonised
monitoring practices, and standardised threshold values. In contrast, 16% of participants did not select
any proposed benefits, possibly suggesting mixed views about the directive’s effectiveness (Figure 3.8).
Interestingly, only 12% of respondents selected a single benefit, better enforcement, highlighting a
perceived priority among the proposed measures.

These insights underscore the need for continued dialogue and adaptive policy implementation to ensure
that soil legislation aligns with environmental objectives and stakeholder expectations.

Figure 3.8 Doughnut chart illustrating the percentage of respondents (n=25) who selected between one
and five options (more targeted regulations, better enforcement, increased funding, harmonised
monitoring, harmonised thresholds) for Question 18, which explores innovative methods to address
POPs in soil pollution and biodiversity.

Number of ways the Soil Directive can help enhacing soil biodiversity

0 enhancements chosen

5 enhancements chosen 169
20% ? Number of enhancements selected
B 0 enhancements chosen

1 enhancement chosen
1 enhancement chosen

Total: 1294 2 enhancements chosen
4 enhancements chosen 25 B 3 enhancements chosen
16% 4 enhancements chosen

5 enhancements chosen
2 enhancements chosen

16%

3 enhancements chosen
209%
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4 Conclusion and Outlook

POPs and soil biodiversity are areas of high interest across the EU. However, despite this interest, the
current monitoring and regulatory frameworks vary significantly among countries, and sometimes even
between organisations, making harmonised data reporting challenging, particularly considering the Soil
Monitoring Directive with its proposed core indicators. This highlights the need to continuously increase
awareness of approaches in other places, such as feeding common catalogues or databases.

Given that POPs pollution and mixtures have long-term consequences for soil biodiversity and overall soil
health, based on the questionnaire results and the adopted directive, we recommended a more
harmonised approach to assess how soil contamination is directly linked to soil biodiversity. Detailed
monitoring protocols are clearly needed to link POPs pollution with local soil biodiversity status. These
protocols should incorporate advanced and quantifiable biodiversity measures that can be implemented
in a regulatory context.

Several EU-funded projects are already advancing this agenda with projects such as SOILGUARD, SPRINT,
BENCHMARK, ARAGON and ISLANDR. Although these projects represent substantial progress, there
remains a need for standardised, scalable, quantifiable soil biodiversity metrics that can be coupled with
POPs monitoring and integrated into Soil Monitoring Directive-compliant reporting. This should be
supported by further comprehensive trans-European projects and studies on the best ways to identify and
measure soil biodiversity and its resilience, the most suitable indicators to use, while also linking these
findings to ecosystem services.

Addressing POPs pollution and its soil biodiversity impact requires more than scientific innovation; it
should also be aligned across Member States with clear science-based guidelines and reporting
mechanisms. Currently, a result from the analysis of this survey is that soil monitoring and contaminated
site management frameworks vary between countries. These differences create challenges for
harmonised data reporting, indicator comparability, and policy implementation at the EU level.
Encouragingly, progress is underway: the recently adapted legal framework for the sustainable protection
of European soils promises to strengthen consistency, enforcement, and long-term soil health.

The survey responses highlight a strong focus on the impact of POPs in soil on biodiversity. Moving
forward, key priorities include securing funding for studies aimed at identifying and harmonising
monitoring and thresholds for POP effects on soil biodiversity across Europe. These indicators should
inform improved and more targeted regulations and better enforcement. Additionally, greater
implementation of innovative approaches is needed, as current adoption remains very limited. Overall,
the survey suggests that there is an urgent need for increased funding, harmonisation, and practical
application—objectives that align closely with the overarching priority of restoring and sustaining healthy
European soils, of which 60-70% are currently regarded as unhealthy?.

1 EU Soil Strategy Actions Tracker
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List of abbreviations

Abbreviation Name Reference

AT Austria

BA Bosnia and Herzegovina

BCF Bioconcentration factor

BE Belgium

CH Switzerland

Ccz Czechia

DE Germany

EC European Commission

eDNA Environmental deoxyribonucleic acid

EEA European Environment Agency Www.eea.europa.eu

EFTA European Free Trade Association

EPA 16 List of 16 PAHs recommended for monitoring by the US
Environmental Protection Agency

ERA Environmental Risk Assessment

ETC-BE European Topic Centre for Biodiversity and Ecosystems

FI Finland

FR France

HCB Hexachlorobenzene

HRA Human Risk Assessment

HR Croatia

HU Hungary

IS Iceland

LV Latvia

TR Turkiye

OCPs Organochlorine pesticides

PAHs Polycyclic aromatic hydrocarbons

PAK16 List of 16 PAHs recommended for monitoring by the US
Environmental Protection Agency

PCBs Polychlorinated biphenyls

PCB7 List of polychlorobiphenyls congeners

PCDDs/PCDFs  Polychlorinated dibenzofurans

PETCO Petroleum and Coal stream

PFAS Per- and polyfluoroalkyl substances

POPs Persistent Organic Pollutants

PPPs Plant Protection Products

TFA Trifluoroacetic acid

t-RFLP Terminal Restriction Fragment Length Polymorphism

TR Turkiye
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Annex 1 Online questionnaire

The link to the online questionnaire can be found here:

https://ec.europa.eu/eusurvey/runner/POPsinSoilSurvey2025
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Annex 2 Overview of Questionnaire Sections

Overview of Questionnaire Sections: Descriptions, Questions, Most Common Answers, and their

Proportions.

Table A2.1 Overview of Questionnaire Sections

Section No. Question

1 General information

1 | Which country are you from?
It gathers general info about the
& & 2 What is your occupation?
respondent
3 What region or area are you focusing on?
2 Regulatory Frameworks
4 Are there any regulatory frameworks regarding soil pollution in your
area?
It focuses on existing regulations on 5 What are the main sources of POPs in soils in your area (national or
soil pollution in your area (national regional)?
or regional), the main sources of
POPs, and any regulatory gaps. It Which gaps or weaknesses do you identify in the existing regulatory
also aims to assess compliance 6 | frameworks at national and EU level? (Please specify your response
monitoring mechanisms under comments regarding national or EU level)
7 What mechanisms are in place to monitor compliance with soil
pollution regulations?
3 Soil Biodiversity Monitoring
Are there specific regulations to protect selected soil species or
8 ecosystems from soil pollution? (Please specify and provide links to
the regulation in the comments box).
I hers information on th . . . -
tgat' € S.I ormation on the . Which soil biotic properties are used to monitor soil biodiversity in
regulations in place to protect soil . .
. 9 |yourarea? (Several answers are possible. If you use other unlisted
species and ecosystems from - .
. o . approaches, please indicate them in the comments box).
pollution, the biotic properties used
to monitor soil biodiversity, and the . . . I .
. . i 10 | Which techniques do you apply for assessing soil biodiversity?
techniques applied for assessment
11 | What mechanisms are in place to monitor soil biodiversity?
12 | Which soil organisms are investigated to assess soil biodiversity?
4 Soil Contamination
Which POP groups are most found in topsoil in your area (national or
It gathers information on the 13 regional)? (The definition of topsoil depends on the soil environment,
most measured POP groupsin e.g. grassland 0-10 cm; agriculture: 0-30 cm. Please specify the soil
topsoil, the regulatory or scientific environment concerned in your answer in the comment box).
limit values established for these
pollutants, and the specific soil For which POP groups (also single representatives) have you
environments concerned. 14

established regulatory/scientific limit values (including Background
values; Soil Screening Values; Limit values, Threshold values; Action
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values) in your country? (Please provide specific limit values and the
purpose for single representatives or groups in the comments box).

5 Soil Initiatives

It gathers information on existing
and upcoming projects or case
studies focusing on soil
contamination impacts on
biodiversity.

15

Are there any case studies dealing with the impact of soil POP
contamination on biodiversity in your country? If yes, provide a
reference or a contact person.

16

Do you know about any ongoing or soon-to-start soil contamination
projects aiming at quantifying the impact of contamination on soil
health or biodiversity? Examples of ongoing projects include: the
ARAGORN, SPRINT, and ISLANDR projects.

6 Future Perspectives

Seeks to sample the perceptions
and opinions on the impact of the
upcoming EU Soil Monitoring Law
and how this law can contribute to
biodiversity protection.

17

Are any innovative approaches being considered or implemented to
address POPs in soil pollution concerning biodiversity?

18

How can the upcoming EU Soil Monitoring Law help to enhance the
protection of soil biodiversity?
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Annex 3 Scatterplots showing the distribution of answers

Scatterplots showing the distribution of answers (y-axis) across countries (x-axis) for all survey questions.
Stars indicate that the respondent selected only one option from the multiple-choice question, while
circles represent multiple choices. Colours are specific for each country, AT — Light yellow, BA — Soft Teal,
BE — Navy blue, CH — Turquoise, CZ — Aqua, DE — Lavender, DK — Magenta, Fl — Green, FR — Pink, HR —
Violet, HU — Dark grey, IS — Orange, LV — Medium blue, PT — Red, SE — Lemon, TR — Salmon

Figure A3.1 Scatterplot on general information

Section: General Information

What is your occupation?
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Figure A3.2 Scatterplot on regulatory frameworks

Section: Regulatory Frameworks

¢} Unsure

b) No
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e) Other

d) Accidental spills or leaks
c) Urban runoff

b) Agricultural chemicals

a) Industrial waste

Are there any regulatory frameworks regarding soil pollution in your area?

v ok Kk ok ok v ok ok ok ok ok ok aF

BE CH CZ DE

AT

BA

DK

FI

FR  HR HU

Is

v

PT

SE

*

TR

What are the main sources of POPs in soils in your area (national or regional)?

o

AT

BA

BE

CH

L]

[ ]

cz

(o]

@

DE

DK

o

FI

L]

L ]
FR

L]
HR

HU

¥

15

L]

L]
L]
* o
v PT

o

(o]

SE

TR

Which gaps or weaknesses do you identify in the existing regulatory frameworks at national and EU level

e} Unsure

d) No harmonised limit values/ soil standards are available
c) No harmonised monitoring

b) No monitoring is performed

a) No gaps and weaknesses, the frameworks are comprehensive

e) Other

d) No mechanism

€) Community Monitoring

b) Self-reporting by industries
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Figure A3.3 Scatterplot on soil biodiversity monitoring

Section: Soil Biodiversity Monitoring
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Figure A3.4 Scatterplot on soil contamination
Section: Soil Contamination

Which POP groups are most found in topsoil in your area (national or regional)?

h) Other S
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Figure A3.5 Scatterplot on soil initiatives

Section: Soil Initiatives
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Figure A3.6 Scatterplot on future perspectives
Section: Future Perspectives

Are any innovative approaches being considered or implemented to address POPs in soil pollution concerning biodiversity?
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Annex 4 Distribution of responses

Figure A4.1 Distribution of yes/no/unsure responses for questions 4, 8 and 15
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Annex 5 Supplementary information by respondents

Supplementary information provided by the questionnaire respondents

Lv

Q2

Comment on questionnaire questions from an Environmental Agency respondent

Q3

Contaminated and potentially contaminated sites

Q4

https://www.varam.gov.lv/en/soil-quality

Q5

In Latvia the main sources of POPs in soils are primarily related to past use of pesticides, former
military sites and historical waste dumps.

Q6

National level (Latvia): 1) limited resources and capacity for monitoring and enforcement; 2)
inconsistent legislation and data gaps; 3) legacy contamination management; 4) addressing new
and emerging POPs

Q7

In essence, Latvia's compliance monitoring for soil pollution relies on a combination of
proactive monitoring by specialised agencies (VAAD; LVGMC), regulatory oversight and
enforcement by the VVD, and a legislative framework that defines standards, responsibilities,
and corrective actions.

Qs

Yes, Latvia, in line with EU directives and international conventions, has specific regulations and
mechanisms aimed at protecting selected soil species and ecosystems from pollution. While
"soil species" might not be singled out with individual regulations, the overarching framework
for biodiversity protection, habitat conservation, and pollution control directly benefits soil
biodiversity.

Q9

While Latvia has specific regulations to protect habitats and species that rely on healthy soils,
the direct monitoring of soil biotic properties is an evolving field.

Q10

In summary, Latvia uses a multi-faceted approach to assess soil biodiversity, combining classical
ecological methods for larger organisms with biochemical and advanced molecular techniques
for microbial communities. The trend is towards integrating these techniques to provide a more
holistic understanding of soil health and resilience.
https://www.edi.lv/en/projects/soil-biological-quality-index-gbs-determination-using-machine-

learning-gbs/

Q11

https://eng.lsm.lv/article/features/features/14.08.2024-save-our-soil-latvias-efforts-to-
improve-its-earthy-environment.a559651/

Q12

Latvia, through its research institutions, universities, and specific monitoring projects,
investigates a range of soil organisms across different size categories to assess soil biodiversity.
The focus is often on groups that serve as good indicators of soil health, ecosystem function,
and response to environmental changes or anthropogenic pressures.

Q13

Most commonly found / significant presence: b); f); d).

Significant but potentially more localised or less widespread in all topsoil: a), c).

Emerging concern / less historical widespread data in topsoil: e); g).

While all listed compounds are environmental concerns, OCPs and PCBs represent the most
significant legacy POPs that are historically widespread in topsoil due to past agricultural and
industrial practices.

Qi4

Latvia has established regulatory limit values for the most historically significant and globally
recognised POPs in soil (such as PCBs, OCPs like HCB and DDT, and PAHs). For newly added
POPs like PFAS (PFOS, PFOA, PFHxS) and PBDEs, the limits are primarily driven by the EU POPs
Regulation, especially concerning their presence in waste that could contaminate soil.
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Qi1s

Comment on questionnaire questions from an Environmental Agency respondent

University of Latvia (LU): The Faculty of Biology, particularly departments focusing on ecology,
environmental science, and ecotoxicology, are the most probable source of direct research.
Researchers here investigate soil microbial communities, soil fauna (microarthropods,
earthworms, nematodes), and their responses to various stressors, including chemical
pollution. Potential Contact: Prof. Maris Klavin$

Qil6

SOILGUARD ProjectThis is a large-scale Horizon Europe project that includes Latvia as one of the
participating countries for soil sampling. While not exclusively focused on POPs, SOILGUARD
involves analysing chemical, physical, and biological parameters of soil samples, including the
identification of microorganisms (via DNA analysis), nematodes, and micro-arthropods. If POPs
are present in the Latvian sampling sites, their impact on the observed biodiversity would
implicitly be part of the study's data analysis and modelling.

"FARM Biodiversity" Project (EE-LV00132)It focuses on agricultural practices to improve species
diversity, habitats, and landscape features in Latvia and Estonia. While its primary focus is on
agricultural biodiversity rather than direct POP contamination, improving agricultural
biodiversity often involves sustainable practices that can indirectly mitigate the impact of
historical contamination or prevent new pollution. Soil health is a key component of this.

"Enhancement of sustainable soil resource management in agriculture" (E2SOILAGRI) Project
(concluded in January 2024)This project, led by the Ministry of Agriculture in cooperation with
partners including the University of Latvia, aimed to update information on Latvian agricultural
soil, obtain information on carbon changes, and develop sustainable resource management
decisions.

Digital Transformation of the Contaminated Sites Management ModelThe State Environmental
Service is implementing a project to digitally transform the management process of
contaminated sites. This involves digitising the contaminated site register, developing open
data solutions, and updating the existing register. While not a "research project" on impacts,
this initiative is fundamental for managing sites contaminated with POPs.

EU Soil Mission and Horizon Europe Calls (Future Projects).

Q17

Yes, Latvia is actively involved in considering and implementing innovative approaches to
address soil pollution, including POPs, with a specific focus on safeguarding and enhancing soil
biodiversity. This is largely driven by adherence to EU strategies (like the EU Soil Strategy for
2030 and the EU Biodiversity Strategy for 2030) and participation in international research
projects.

Latvia is a participating country in the NATUREM project. This project specifically aims to
advance soil policies by prioritizing sustainable remediation solutions, particularly
bioremediation and phytoremediation, for Persistent Organic Pollutants (POPs) contamination.

INSURE Project (2015-2019) focused on innovative and sustainable remediation of
contaminated sites in the Central Baltic region. It included pilot areas in Latvia.

MYCO-PREP Project (Soon-to-start, June 2025)
SOILGUARD Project
"Urban Meadows" Initiative

Q18

Despite the criticisms regarding its ambition, the upcoming EU Soil Monitoring Law will
undoubtedly provide a much-needed legal framework for systematic soil monitoring in Latvia.
This consistent data collection, particularly concerning contaminated sites and some biological
indicators, will enhance Latvia's ability to better understand the actual state of its soil
biodiversity. Better identify areas where POPs and other contaminants are having the most
significant impact; and track the effectiveness of current and future remediation or sustainable
land management practices on soil biodiversity over time.
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Comments on questionnaire questions from an “Other Agency” respondent

Q3

Q4 https://www.althingi.is/lagas/156a/1998007.html
https://island.is/reglugerdir/nr/0954-2013

Q5 Unknown? Agricultural chemicals and urban runoff is not monitored for example. Spills and
incidents perhaps have more information, but no national systematic monitoring is available for
these 4 items listed.

Q6

Q7

Q8 Only active legal acts are the ones indicated in question 4.

Q9 Not aware of any national systematic monitoring of soil biodiversity. Same answer to the
following questions 10, 11,12

Q10

Ql1

Q12 |Not aware of any national systematic soil biodiversity monitoring

Q13 |Not aware of any national systematic soil monitoring

Q14 |Not aware of any national systematic soil monitoring

Q15 |Limited case studies on the impact on animal species such as reindeer, sheep and birds and the
occasional non-native polar bears, but not on terrestrial biodiversity in general and certainly
not any studies on soil biodiversity.
https://ust.is/library/Skrar/utgefid-efni/Annad/AMSUM 1999.pdf
Contact: "Umhverfis- og orkustofnun" (formerly known as the "Environmental agency of
Iceland"), at ust.is

Qle6

Q17

Q18 |Uptake of the EU soil monitoring law in Iceland would greatly increase the level of soil and

biosphere protection and conservation in Iceland. Uptake of laws and regulations should occur
through the platform of the European Economic Area (EEA) Agreement, via the same level of
protection as is already provided for with the air and water frameworks.
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Comments on questionnaire questions from an Environmental Agency respondent

Q3
Q4 https://www.fbihvlada.gov.ba/bosanski/zakoni/2009/zakoni/32bos.htm
Q5
Q6
Q7
Qs
Q9
Q10
Qi1
Q12
Qi3
Q14
Q15
Q16
Q17
Q18

FI (1) Comments on questionnaire questions from a Researcher respondent

Q3
Q4
Q5
Q6
Q7
Q8

Q9 Traits: once for agricultural soils, will likely be a part of national soil monitoring: bacterial and
fungal community structures

Biomass: 16S rDNA and ITS gene region-based qPCR

Q10

Q11 |Biodiversity samples are planned to be included in the national soil monitoring program, but so
far they have only been analysed once, in 2018. The next sampling is scheduled for 2028-2029.
Samples for the national soil monitoring are collected every ten years.

Q12
Q13
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Comments on questionnaire questions from a Researcher respondent

Q14

Q15

Q16 |l cannot say that | know many, more like none, but | could think that for example Benchmarks
(https://soilhealthbenchmarks.eu/) could contribute to this knowledge as also urban soils are
sampled and analysed for many indicators.

Q17

Q18

Comments on questionnaire questions from an Environmental Agency respondent

Q3

Q4 Not specifically but can be applied to soil pollution prevention and remediation: Industrial
Emission Directive, Environment Liability Directive and Waste Framework Directive.

Q5

Q6 In case of suspected soil pollution, POP (mainly PAH, PCB, pesticides) are monitored and
compared with national reference values
(https://sniambgeoviewer.apambiente.pt/GeoDocs/geoportaldocs/AtQualSolos/Guia Tecnico
Valores%20de%20Referencia 2019 01.pdf).

Q7 Regarding the environmental licensing such as baseline reports, industrial installation closure's,
remediation operations and impact evaluation.

Q8 It's not Portuguese Environment Agency responsibility to address this issue.

Q9 See answer to number 8, please.

Q1o

Q11

Q12 |See answer to number 8, please.

Q13 |Regardless of PAH being the POP most found and the most monitored, there are also other
contaminants identified less frequently (e.g. PCB and pesticides).

Q14 |Threshold values for these substances can be found via the following link:
https://sniambgeoviewer.apambiente.pt/GeoDocs/geoportaldocs/AtQualSolos/Guia Tecnico
Valores%20de%20Referencia 2019 01.pdf

Q15

Qle

Q17

Q18
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Comments on questionnaire questions from an Environmental Agency respondent

Q3

Q4

Yes, Croatia follows EU directives and national laws, including the Environmental Protection Act
and Waste Management Act, which regulate soil pollution.

Q5

Q6

Croatia aligns with EU soil directives but lacks harmonised national limits for emissions. poll.
The 2025 Soil Monitoring Directive improves resilience, yet gaps remain in detection methods
and permitted loads. The Cro. Soil Monit. Progr. aims to set national standards, but full
implement. is pending.

Q7

Croatia combines traditional regulatory oversight (regular inspections and mandatory self-
reporting) with emerging community and remote-sensing approaches to enhance overall
monitoring and compliance in soil pollution management.

Qs

Croatia has implemented specific measures to protect selected soil species and ecosystems
within its broader environmental framework. The Nature Protection Strategy (2017-2025) and
associated Nature Protection Act include provisions that set pollutant thresholds and
monitoring protocols for sensitive habitats, particularly those under the Natura 2000 network.
The Ministry of Environment and Green Transition enforces these measures, while academic
partners such as the Faculty of Agriculture in Zagreb and the Forest Institute support targeted
research and monitoring of soil biodiversity.

Q9

Croatia’s soil biodiversity monitoring programme incorporates all three key biotic properties.
Abundance is measured by counting indicator organisms (e.g., earthworms, arthropods, and
microbial groups). Traits are evaluated by assessing the functional characteristics (such as
feeding strategies and reproduction) of these key groups, which indicate ecosystem
functionality. Biomass is quantified to understand the accumulated organic matter and overall
productivity of soil communities.

Q10

Q11

In Croatia, soil biodiversity is monitored through regular field surveys essentially, structured
inspections conducted by national agencies and academic partners. In addition, community
monitoring through citizen science projects is increasingly contributing to localised data
gathering. Other mechanisms include pilot projects integrating remote sensing, GIS
technologies, and innovative DNA/eDNA analyses to enhance spatial and temporal resolution in
biodiversity assessments. These combined approaches provide a holistic framework for tracking
changes in soil biota and informing adaptive management strategies.

Qi2

Croatia’s soil biodiversity monitoring is a collaborative effort involving key institutions. The
Ministry of Environment and Green Transition sets the policy framework and oversees national
soil monitoring efforts. The Department of Soil Science at the University of Zagreb Faculty of
Agriculture is a central research hub, focusing on developing innovative biotic indicators such as
DNA-based analyses and traditional taxa determination. The Croatian Forest Research Institute
also plays a significant role by monitoring soil biodiversity in forest ecosystems using both field
surveys and remote sensing technologies.

Qi3

In Croatian topsoils, monitored in agricultural areas (0—30 cm depth) and urban/grassland sites
(0—10 cm), the most prevalent POP groups are PCBs (b), Total PAHs (d), and Organochlorine
Pesticides (f), largely due to historical industrial emissions and legacy pesticide use.
Additionally, PFAS (e) are emerging in coastal and industrial zones.
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Qi4

Comments on questionnaire questions from an Environmental Agency respondent

For PCBs (b), a limit value of approximately 25 mg/kg in agricultural topsoils (0-30 cm) is set to
protect food safety and soil biota.

PCDDs/PCDFs (c) have a screening value of about 0.1 ng TEQ/g soil to safeguard human and
environmental health.

Total PAHs (d) feature a threshold around 50 mg/kg in urban/industrial soils to trigger
remediation actions.

Organochlorine pesticides (f) are regulated with limits generally ranging between 0.5-10 mg/kg,
depending on the compound.

For PFAS (e), emerging suggestions propose provisional values near 0.5 mg/kg. HCB and PBDEs
are monitored against background levels, with definitive limits pending further refinement.

Q15

Croatia hosts several case studies addressing soil POP contamination impacts on biodiversity.
For example, initiatives under the Croatian Soil Health Initiative examine both agricultural (e.g.,
in Istria) and urban sites (e.g., Zagreb), evaluating effects of legacy pollutants like PCBs and
organochlorine pesticides.

Q16

Based on current information, particularly from the EU-funded ARAGORN project, which is
actively developing framewaorks for monitoring and restoring contaminated soils across Europe
(including interventions relevant to Croatia) the main initiatives targeting the quantification of
soil contamination impacts on health and biodiversity in Croatia in 2025 are the ones you listed:
ARAGORN, SPRINT, and ISLANDR. No additional projects beyond these have been identified in
the current project landscape.

Q17

Croatia is embracing numerous innovative approaches to address POPs in soil pollution and
protect biodiversity. Advanced remote sensing and GIS mapping generate near-real-time maps
of pollutant hotspots, while DNA-based and eDNA biomonitoring provide detailed insights into
soil biotic communities. Moreover, technologies from the water and wastewater sector such as
smart sensor arrays, loT networks, and real-time analytics used for monitoring water quality,
are being adapted for soil applications. These cross-sector innovations support a more
harmonised and data-rich regulatory framework under the upcoming EU Soil Monitoring Law,
enhancing overall environmental resilience.

Q18

From the Croatian point of view, the upcoming EU Soil Monitoring Law is expected to enhance
soil biodiversity protection through several key improvements. It should lead to more targeted
regulations by linking national measures to common EU standards and supporting better
enforcement via harmonised monitoring protocols that enable consistent field data acquisition.
Increased funding will be made available to support advanced technologies, mirroring
innovations in the water and wastewater sector, such as smart sensor arrays and loT networks,
facilitating proactive remediation and conservation measures. Moreover, harmonised
thresholds should ensure clear criteria for intervention, streamlining decision-making and
enforcement across Member States.
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Hu (1) Comments to questionnaire questions from an “Other Agency” respondent: National Soil

Conservation Authority

Q2 National soil conservation authority. Soil pollution and contamination are out of our scope. Soil
biodiversity monitoring is excluded from our national Soil Information and Monitoring System
(SIMS).

Q3 Our soil monitoring scope covers the physical, chemical and biological parameters of arable
land, forest and special points. Special points provide information on degraded (erosion,
acidification, salinisation) polluted and environmentally sensitive areas

Q4

Q5

Q6

Q7

Q8

Q9 We do not monitor soil biodiversity. We measure activities (dehydrogenase and respiration).

Q10 |We do not monitor soil biodiversity. We measure activities (dehydrogenase and respiration).

Q11 |We do not monitor soil biodiversity. We measure activities (dehydrogenase and respiration).

Q12

Q13

Q14

Q15

Q16

Q17

Q18

FR (1) Comments on questionnaire questions from an Environmental Agency respondent

Q3 All 5

Q4 In France, we have the Contaminated Land Management Framework/Regulation and the
Impact Assessment Regulation for industrial sites in activity.

Q5 Working on the national level, sources of POPs can be different. For PCDD/F, some areas
around old industrial production sites can have been impacted, the use of cinder by an
individual gardener can also add those compounds in soil.

Q6 In France, national monitoring is done on some POPs and national statistics are available.
Sampling is also done when performing site assessment in the CLM and for site permit but
these data are not compiled in a national database (BDSolU by BRGM gives some data in urban
soil).

Q7

Q8

Q9
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FR (1) Comments on questionnaire questions from an Environmental Agency respondent

Q10

Q11

Q12

Q13 |Working on a national level, the response to this question depends on the location, land use,
known sources...

Q14 |In France, national background and some local values exist for PCDD/F and PCB-dIl, OCP, PBDE.
For PFAS, sampling and analysis is undergoing at a national level (RMQS).

Q15 |Ineris including TROPHé project

Q16

Q17

Q18

Comments on questionnaire questions from an Agricultural Agency respondent

Q2 Institute works under the Ministry of Agriculture.

Q3

Q4 law: https://www.e-sbirka.cz/sb/1992/334?zalozka=text
decree: https://www.e-shirka.cz/sb/2016/153?zalozka=text

Q5 Originally agricultural chemicals, now mainly long-range transport, re-deposition during hot
period; PAH (if you want) - industry, combustion

Q6 At national level there is regular soil monitoring in the Czech Republic. Monitoring network has
been working since 1992. In the frame of this net PCB, DDT, HCH, HCB and PAH and currently
used pesticides are observed.

Q7 In certain processes/situations (e.g. sludge application) farmers must demonstrate the quality
of their agricultural soil. There is no obligation to regularly monitor the content of POPs in soil.

Qs There is a lot of protected areas in the Czech Republic and selected animal species are
protected. But this is not my cup of tea.

Q9 Biodiversity sensu stricto: community structure using t-RFLP
Biological soil properties: In the frame of our soil monitoring network, we monitor: Cand N in
microbial biomass, basal respiration, substrate-induced respiration, ammonification,
nitrification activity, urease activity, and activity of selected soil enzymes.

Q10

Qi1

Q12 | Bacteria, Archaea

Q13 | And 100 current used pesticides we analyse each year - 7 active substances in one sample
(median).
We have no data for PBDE, PFAS in soils (only in sewage sludges and sediments),
pharmaceuticals.

Q14 | +C10-C40

ETC-BE Report 2026/4 51



https://www.e-sbirka.cz/sb/1992/334?zalozka=text
https://www.e-sbirka.cz/sb/2016/153?zalozka=text

Ccz

Comments on questionnaire questions from an Agricultural Agency respondent

Q15 | | know only about SPRINT - dr. Hofman (https://www.muni.cz/lide/22745-jakub-hofman)
Q16 | | know only about SPRINT - dr. Hofman (https://www.muni.cz/lide/22745-jakub-hofman)
Q17
Q18

Comments on questionnaire questions from an Environmental Agency respondent

Q3

Q4 Environmental Protection Act
https://www.finlex.fi/fi/lainsaadanto/saadoskaannokset/2014/eng/527, Government Decree
on the Assessment of Soil Contamination and Remediation Needs
https://www.finlex.fi/api/media/statute-foreign-language-
translation/169591/mainPdf/main.pdf?timestamp=2007-03-01T00%3A00%3A00.000Z,
http://dx.doi.org/10.1016/].scitotenv.2015.12.074,
http://dx.doi.org/10.1016/j.jenvman.2016.08.046

Q5 Contaminated sites, the use of fire foams, emissions from industrial activities

Q6 National level and EU level the weakness is that there are lots of cross sectoral regulations that
are incoherent, difficulties in interpretation and that may complicate attaining sustainable
management practices (https://doi.org/10.1016/j.envint.2024.108614)

Q7 Administrative procedures and defined responsibilities for soil investigation, assessment and
remediation. (according to the Environmental Protection Act) and requirements for
documentation (e.g., final report of remediation and saving data into national database)

Q8 New contamination: Environmental permit requires to take into consideration obligations of
the Nature Conservation Act (Environmental Protection Act 488§), old contamination: in the risk
assessment special nature values are taken into account when necessary.

Q9 Our answer only applies to local contamination, and the Finnish Environment Institute does not
carry out soil biodiversity monitoring.

Q10

Q11

Q12

Q13 |Corresponding soil environment is urban soil. Dioxins are a local problem due to the forest
industry. Why are total PAH on this list?

Q14 |Government Decree on the Assessment of Soil Contamination and Remediation Needs
https://www.finlex.fi/api/media/statute-foreign-language-
translation/169591/mainPdf/main.pdf?timestamp=2007-03-01T00%3A00%3A00.000Z

Q15

Ql6

Q17

Q18
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Comments on questionnaire questions from an Environmental Agency respondent

Q3

Q4

Ordinance for heavy metals in soils in Upper Austria, Ordinance on Soil Quality in Vorarlberg
(https://www.ris.bka.gv.at)

Q5

Tire wear particles

Q6

Project AustroPOPs, https://dafne.at/projekte/austropops

Q7

Q8

Q9

Qio0

Q11

Project-related monitoring

Q12

Q13

Q14

Precautionary values: HCB 3 pg/kg dry matter (dm); PCB7: 0,1 mg/kg dm; PCDD/PCDF 10 ng I-
TEQ/kg dm; PAK16 2 mg/kg dm; Federal Waste Management Plan: limit value 0,002 mg/kg dm

Q15

Q16

Q17

Q18

Comments on questionnaire questions from an Environmental Agency respondent

Q3 Other = alpine pastures, organic soils, protected and unmanaged areas like national parks
Q4 Ordinance on the Remediation of Polluted Sites
(https://www.fedlex.admin.ch/eli/cc/1998/2261 2261 2261/en);
Ordinance relating to Impacts on the Soil
(https://www.fedlex.admin.ch/eli/cc/1998/1854 1854 1854/de);
Environmental Protection Act EPA
(https://www.fedlex.admin.ch/eli/cc/1984/1122 1122 1122/en)
Q5
Q6 Switzerland will integrate PFAS into the national soil monitoring starting from 2030, with a
ramp-up phase from 2025-2029. Monitoring of PPP is in development and is planned to start
routinely from 2028. National limit values exist for old POPs (i.e., Stockholm convention).
Q7 Other = national soil monitoring for determination of background levels; Cantons are

responsible for identifying and monitoring potentially polluted areas and ensure compliance
with limit values
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CH

Comments on questionnaire questions from an Environmental Agency respondent

Q8 On a strategic level, there is protection by law for soil fertility, which includes soil biology and
soil biodiversity.

Q9 Microbial activity; coming up is earthworm monitoring (from 2030) and soil functional
potential (2030 as well)

Q1o

Q11 | Soil biology and soil biodiversity are being monitored within the framework of the Swiss
National Soil Monitoring NABO

Q12 | Mainly microorganisms (bacteria, fungi), earthworms are in development and will be
integrated into routine monitoring by 2030

Q13 | We do not measure HCB, OCPs and PBDEs. For PAH: essentially in urban areas (former garden
"amendments") and along roads; for PFAS: ubiquitous with extreme values around fire training
areas, specific industries and sometimes where sledge has been applied (allowed only until
2006 in Switzerland)

Q14 | We are working on limit / threshold / action values for PFAS

Q15

Qle6

Q17

Q18 | The first step is relevant interpretation of current and future soil biological indicators. Right

now, we have indicators with numbers but without meaning - the easiest way to protect soil
biodiversity is to tell people WHY we need to protect soil biodiversity.

HU (2) Comments on questionnaire questions from “Other Agency” respondent

Q3

Soil remediation

Q4

Q5

Q6

Q7

Q8

Q9

Qio0

Q11

Q12

Q13

Q14

Q15

Q16
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HU (2) Comments on questionnaire questions from “Other Agency” respondent

Q17

Q18

BE (1) Comments on questionnaire questions from an Environmental Agency respondent

Q3 Region Flanders in Belgium. All areas (nature, agriculture, living areas, recreation, industry, ...).

Q4 Soil Decree https://ovam-english.vlaanderen.be/soil

Q5

Q6 Soil Decree and execution order VLAREBO
https://navigator.emis.vito.be/detail?wold=22989&wolang=nl

Q7 Obligations for soil and groundwater investigations in the Soil Decree

Q8 In the second stage of the soil investigations (the so-called descriptive soil investigation) the soil
remediation expert has to evaluate the ecotoxicological risk posed by the contaminants. Next
to that the soil remediation values in Flanders also take into account the ecotoxicological risks.

Q9

Q10

Qi1

Q12

Qi3

Q14

Q15

Q16 |PFASTER

Q17 |See project PFASTER

Q18

Comments on questionnaire questions from an Environmental Agency respondent

Q3

Q4 POPs present in biocidal products are identified by the Biocides Service of the Belgian Public
Federal Department. During the environmental risk assessment of biocidal products, we include
the identified POPs in our risk assessment to determine if they lead to acceptable
environmental risk in Belgium.

Q5

Q6 At a national level, we clearly identify them via the ECHA website. If a non-active substance of a

biocidal product is considered as a POP, this substance is considered as a substance of concern
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Comments on questionnaire questions from an Environmental Agency respondent

(SOC). Consequently, we will just perform a risk assessment as complete as for an active
substance.

Q7

There are environmental inspectors from the public federal service who will probably check
that the biocidal products on the Belgian market are in conformity with authorisation acts but,
not focusing on POPs | think so (I do not know more). | guess there are self-reporting from
industries....

Q8

the Brussels Region will implement a 'Good Soil' Strategy, the first of its kind in Europe and
based on the European Union's Soil Strategy 2030. The three regions — environmental policy in
Belgium is indeed largely a matter of the three regions —in Belgium each have their own
legislation in the area of soil remediation. The Flemish Region has specific legislation on soil
remediation, requiring periodic inspections of contaminated sites based on their classification
(Class A, B, or C). In Wallonia, The SPW ARNE - Soil and Waste Department - Soil Remediation
develops, implements, and monitors policies and regulations related to waste and soil
protection and remediation.

Q9

Yes, soil monitoring is conducted in Belgium to assess its abundance, traits, and biomass. This
includes monitoring of soil microbial biomass, earthworm abundance, and various soil
properties like respiration potential and nutrient levels.

Q10

Qi1

Qi2

Qi3

Qi4

Yes, PFAS, PCBs, and OCPs are regulated in Belgium, though the specific regulations and
enforcement may vary by region (Flanders, Wallonia, Brussels) and by the specific substance.
Flanders has tightened permit requirements for PFAS since 2022, requiring permits for
industrial wastewater discharges exceeding 20 ng/| (or 50 ng/l in some cases). Existing
discharges exceeding these limits must implement measures by March 2024 to ensure
compliance, or PFAS must be incorporated into the permit. Wallonia and Brussels do not have
binding legislation or guidelines for PFAS at this time. Moreover, PCBs and OCPs are regulated
under the Stockholm Convention on Persistent Organic Pollutants, which Belgium implemented
into its national law. They both are encouraged to be reduced in Belgium.

Q15

The city of Ronquieres (in the Wallonia region) has recently faced huge PFAS concentration.
Please contact info@7090.be (email address of the municipality to which Ronquieres refers to).

Q16

First, OVAM, the Public Waste Agency of Flanders, is actively involved in the PFASTER EU LIFE
project, which focuses on research and remediation of PFAS contamination. Moreover, there is
the Brussels Environment's "Good Soil" Strategy: This strategy, established by Brussels
Environment, aims to improve the general condition of soils in the Brussels Region through a
more sustainable and integrated approach to soil management. The strategy uses a "Brussels
Soil Quality Index" (IQSB) to objectively assess soil quality and raise awareness among residents
and urban developers, according to ecobuild.brussels.

Q17
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Q18

Comments on questionnaire questions from an Environmental Agency respondent

We can reenforce laws concerning soil protection and soil species, but we should also
particularly encourage the industries to synthetize products that do not contain POPs. In line
with this, the authorities could prepare a list of alternative substances that are less harmful for
the environment. It might be great that the industries which make efforts on that, gain some
advantages from this. These advantages must be studied - they can concern a financial aspect,
or others (simplified procedures and/or accelerated). | am insisting on the fact that just
reenforcing laws without providing help to the industries, about these alternatives, making
promotions of POPs reduction, is essential.

BE (3) | Comments on questionnaire questions from an Environmental Agency respondent

Q3 Brownfields

Q4 https://environnement.brussels/pro/reglementation/textes-de-loi/quelles-sont-les-legislations-
sol-en-vigueur

Q5 Firefighting foams (training and real fire extinguishing)

Q6 No framework in place at EU level. At regional level, no systematic monitoring of soil is in place,
but soil assessments are made with a risk-based approach. No regional/national framework for
diffuse pollution (agricultural, runoff, sewer leakage)

Q7 Indirect inspections: soil assessments mandatory for sales of land with a suspected pollution,
definitive closure of polluting activities, and start, renewal or transfer of permit for polluting
activities. Quality and compliance of assessments are evaluated and validated by the regional
authority.

Q8 Indirectly for some pollutant through other legislation without focus on soil (Natura 2000,
regional pesticides ban, nature decree, etc.)

Q9 Voluntary assessment, and campaigns carried out by the regional authority: microbial biomass
(abundance + biomass), eDNA trials.

Q10

Q11 |Voluntary assessments, and campaign carried out by the regional authority

Q12 |Fungi, bacteria, micro and meso fauna through eDNA

Q13 |PAH: Backfills, mostly everywhere in urban areas (residential and industrial)

PFAS: Fire stations, some industrial activities (metal coatings)

Q14 |All regulatory limit values, see the following table:
https://www.ejustice.just.feov.be/mopdf/2024/07/09 1.pdf#page=113

Q15

Ql6

Q17 |Nothing so far at governmental level for the Brussels Capital Region

Q18 |The upcoming EU SML will finally bring a global attention to soils and a level playing field. We

are very much looking forward to it.
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BE (4)  Comments on questionnaire questions from an Environmental Agency respondent

Q3
Q4 VLAREBO

Q5 Deposition from air-emissions

Q6 The limit values are not always focussing on an acceptable limit for humans and other biota. As
a result, polluters add chemicals up to the limit value. It is almost impossible to take the
pollution out of the environment again.

Q7 Periodic soil monitoring is included in the legislation.
Q8

Q9 this is not monitored outside of protected natural areas

Q10 |thisis not monitored outside of protected natural areas

Q11 |thisis not monitored outside of protected natural areas

Q12 |thisis not monitored outside of protected natural areas
Qi3
Q14
Q15
Q16
Q17

Q18 |It would be good if Member States are finally obliged to address the issue of declining soil
biodiversity. In Flanders currently nothing is done about this problem.

Comments on questionnaire questions from a Researcher respondent

Q3

Q4 Act on the protection of the agricultural land fund and related decrees of the Ministry of
Environment

Q5

Q6 Regular monitoring is performed on a limited number of sites. The limit values are set by a
decree of the Ministry of Environment.

Q7

Q8

Q9 So far, soil biodiversity is not regularly monitored in the whole country.

Q10

Q11 |No

Q12
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(074

Qi3

Comments on questionnaire questions from a Researcher respondent

Qi4

Qi1s

Qil6

Q17

Q18

Comments on questionnaire questions from a Researcher respondent

Q3

Q4 https://vladars.rs/sr-SP-
Cyrl/Vlada/Ministarstva/mgr/Documents/%D0%9F%D1%80%D0%B0%D0%B2%D0%B8%D0%BB
%D0%BD%D0%B8%D0%BA%20%D0%BE%20%D0%B3%D1%80%D0%B0%D0%BD%D0%B8%D1%
87%D0%BD%D0%B8%D0%BC%20%D0%B8%20%D1%80%D0%B5%D0%BC%D0%B5%D0%B4%D0
%B8%D1%98%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%B8%D0%BC%20%D0%B2%D1%8
0%D0%B8%D1%98%D0%B5%D0%B4%D0%BD%D0%BE%D1%81%D1%82%D0%B8%D0%BC%D0
%B0%20%D0%B7%D0%B0%D0%B3%D0%B0%D1%92%D1%83%D1%98%D1%83%D1%9B%D0%B
8%D1%85%20%D1%88%D1%82%D0%B5%D1%82%D0%BD%D0%B8%D1%85%20%D0%B8%20%
D0%BE%D0%BF%D0%B0%D1%81%D0%BD%D0%B8%D1%85%20%D0%BC%D0%B0%D1%82%D0
%B5%D1%80%D0%B8%D1%98%D0%B0%20%D1%83%20%D0%B7%D0%B5%D0%BC%D1%99%D
0%B8%D1%88%D1%82%D1%83 008598526.pdf

Q5

Q6 A soil monitoring system should be established in both entities, with the same methodology
and limit values for contaminants. There is no soil monitoring system for contamination that is
functional and aligned.

Q7

Q8 There is no available soil map for the entities in BiH. Moreover, we are missing a soil monitoring
system in general, particularly the one that refers to soil species or soil health. We do not know
about the health of our soils.

Q9 No SBP is used because soil biodiversity is not monitored.

Q10

Q11

Q12 |Questions 10 to 12 are not relevant for Bosnia and Herzegovina due to the fact that a soil
monitoring system does not exist.

Q13 |This s just guessing because there are no data on soil contamination. There are some separated
studies for specific sites, but these data are not publicly available, so the previous answer is
based on scientific knowledge only.

Ql4

Qis
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BA

Qil6

Comments on questionnaire questions from a Researcher respondent

Q17

Q18

Comments on questionnaire questions from an Environmental Agency respondent

Q3 The main focus is on urban areas, however, soil pollution also affects agricultural land including
grassland and is addressed, where food and feed are polluted.

Q4 German soil protection law: https://www.gesetze-im-internet.de/bbodschg/

German soil protection ordinance: https://www.gesetze-im-internet.de/bbodschv 2023/

Soil protection in Germany is additionally covered by other regulations. Namely the Directive
2010/75/EU of the European Parliament and of the Council of 24 November 2010 on industrial
emissions (integrated pollution prevention and control) IED) and the national implementation in
the “Bundesimmissionschutzgesetz (BImSchG) are important. https://www.gesetze-im-
internet.de/bimschg/. The EU Legislation on Plant Protection Products (PPPs) does also touch
some aspects of soil pollution (e.g. https://food.ec.europa.eu/plants/pesticides/legislation-
plant-protection-products-ppps _en). Topics addressed in the EU PPPs legislation are exempted
from the national soil protection legislation.

Q5 Former industrial and commercial activities. The national legislation addresses mainly legacy
pollution from former industrial and commercial activities. However, the investigation and
remediation is under the authority of the federal states. There are no national statistics
concerning the main sources of POPs.

Q6

Q7 There are different approaches depending on the type of pollution scenario/source. Diffuse
background pollution is monitored by a network of around 800 sampling spots. Legacy point
solution is managed by local authorities; there is no systematic national overview. Current
commercial activities are managed according to the EU industry emission directive where
applicable. This “umfass” essentially a soil inventory before the beginning of operation and
duties on restoration upon secession of the industrial plant.

Q8

Q9

Q10

Qi1

Q12

Q13 |Soil investigation (on polluted sites/legacy contamination) is conducted by the federal states,

there are no national statistics on the number of contaminated sites. A rough estimate is, that
PAH's are the most abundant type of contamination.
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Qi4

Comments on questionnaire questions from an Environmental Agency respondent

Limit values (precautionary values): https://www.gesetze-im-
internet.de/bbodschv_2023/anlage_1.html Limit value PCB’s: 0.05/0.1 mg/kg soil depending on
organic carbon content. PAH (EPA16): 3/5 mg/kg soil depending on soil organic carbon

For action values see: https://www.gesetze-im-internet.de/bbodschv_2023/anlage 2.html.
There are various action values for each POP depending on the exposure pathway towards
humans. The pathways include the pollutant transfer from soil to groundwater; soil used in
agriculture for food or feed production and soil in settled areas. Action values for soils in settled
areas are divided into several sub-groups depending on usage such as industrial, residential,
recreational and children play areas. Note: Not all POP’s are covered in every exposure
pathway, some have limit values only for some exposure pathways.

Qi1s

Qil6

Q17

It is considered to add eDNA into monitoring. However, to my knowledge these concepts are in
early conceptual stage or research projects. To my knowledge, such approaches are not
implemented yet.

Q18

Soil biodiversity in not considered in the current soil protection formwork. The national soil
protection legislation is mainly focused on toxicity (human) and in some part ecotoxicity.

Comments on questionnaire questions from an “Other Agency” respondent: Association of

Danish Regions

Q2 Association of Danish Regions
Q3 Soil Contamination

Q4

Q5

Q6 The absence of an area-based approach to set guidelines values
Q7

Q8

Q9 Don’t know, other authority
Q10 |Don’t know, other authority
Q11 |Don’t know, other authority
Q12 |Don’t know, other authority
Q13

Q14

Q15

Q16 |Don’t know, other authority
Q17 |Don’t know, other authority
Q18 |Don’t know, other authority
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DK (2) Comments to questionnaire questions from an Environmental Agency respondent

Q3
Q4 https://www.retsinformation.dk/eli/Ita/2017/282
Q5

Q6 It is only contamination from point sources that are regulated via the Danish Soil Pollution Act,
and not diffuse pollution from e.g. agricultural use of pesticides.

Q7
Qs
Q9 Soil biotic is not monitored from soil pollution.
Q10
Qi1
Q12

Q13 |In Denmark, there is no official list of the substances most commonly detected.

Q14 |https://mst.dk/media/twgdIftx/liste-over-jordkvalitetskriterier-juli-2021 final-rev.pdf
Qi1s
Qil6
Q17
Q18

Comments on questionnaire questions from an Environmental Agency respondent

Q3 To some extent all of the regions a-e.

Q4 Chapter 10 of the Environmental Code regulates soil pollution
https://www.naturvardsverket.se/en/laws-and-regulations/the-swedish-environmental-code/

Q5 Unintentionally produced POPs, wastewater treatment sludge

Q6 Monitoring is mainly focusing on air deposition. Coastal sediments are also monitored.

Q7 National monitoring on pesticides (other than POPs pesticides)
Q8

Q9 Question can be completed at a later stage

Qlo0 Please see answer 9

Q11 Please see answer 9

Q12 Please see answer 9
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Comments on questionnaire questions from an Environmental Agency respondent

Qi3 Inventory on POPs contaminated soil is not conducted as a general screening. Investigation on
specific POPs is conducted when such contaminants are suspected. HCB, PCB, PCDD/F and DDT
are all covered by national guideline values for contaminated soil, thus frequently analysed.
PFAS-POPs contaminated areas are now being inventoried. We don’t consider PAH as a POP.

Qi4 For PFAS there is a provisional guideline value for PFOS.

Q15

Ql6

Q17

Q18

Comments on questionnaire questions from a Researcher respondent

Q3 Mangrove ecosystem (New Caledonia)

Q4 https://www.legifrance.gouv.fr/codes/section Ic/LEGITEXT000006074220/LEGISCTA000023687
435/
https://www.georisques.gouv.fr/risques/sites-et-sols-pollues/accueil

Q5 For New Caledonia = Nickel mine

Q6

Q7 Some soil sampling for specific studies such as burial toxic waste, new urban development etc.

Q8 For some pesticides to protect soil engineers (worms etc.) but the soil fauna is decreasing a lot
(many scientific studies show this big trouble cf. Catena, European journal of Soil Science,
European journal of Soil Biology, Internation Soil and Water Conservation Research, etc.

Some general information is available on the website of the French government cf.
https://agriculture.gouv.fr/le-ver-de-terre-larchitecte-des-sols-fertiles).

Q9 Specific characteristics of the soil are also relevant to monitor biodiversity: soil structure
stability, carbon sequestration, worm cast biomass etc.

Q10 |Brauman, A. & Thoumazeau, A. 2020. Biofunctool®: un outil de terrain pour évaluer la santé des
sols, basé sur la mesure de fonctions issues de I'activité des organismes du sol. Etude et Gestion
des Sols, 27, 289-303.

Q11 |Scientific monitoring by INRAe in France
International: French research institutes (IRD, CIRAD), and
https://www.cgiar.org/research/research-centers/

Q12 | Mainly macro fauna

Q13 |Some studies are looking at the water level (aquifers)...

Q14 https://sante.gouv.fr/sante-et-environnement/risques-microbiologiques-physiques-et-
chimiques/pesticides/article/une-reglementation-stricte-pour-maitriser-les-risques-des-
pesticides

Q15 |Alain Brauman, Ecologue des sols —Directeur de Recherche IRD

alain.brauman@ird.fr

ETC-BE Report 2026/4 63
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https://www.legifrance.gouv.fr/codes/section_lc/LEGITEXT000006074220/LEGISCTA000023687435/https:/www.georisques.gouv.fr/risques/sites-et-sols-pollues/accueil
https://www.georisques.gouv.fr/risques/sites-et-sols-pollues/accueil
https://agriculture.gouv.fr/le-ver-de-terre-larchitecte-des-sols-fertiles
https://sante.gouv.fr/sante-et-environnement/risques-microbiologiques-physiques-et-chimiques/pesticides/article/une-reglementation-stricte-pour-maitriser-les-risques-des-pesticides
https://sante.gouv.fr/sante-et-environnement/risques-microbiologiques-physiques-et-chimiques/pesticides/article/une-reglementation-stricte-pour-maitriser-les-risques-des-pesticides
https://sante.gouv.fr/sante-et-environnement/risques-microbiologiques-physiques-et-chimiques/pesticides/article/une-reglementation-stricte-pour-maitriser-les-risques-des-pesticides

Comments on questionnaire questions from a Researcher respondent

Pascal Jouquet

Research director - AFES Soil Ecology and Biological Resource Management
pascal.jouquet@ird.fr

ASSOCIATION FRANGAISE POUR L'ETUDE DU SOL

https://www.afes.fr/
Q16
Q17 |There are many standards and regulations but are they really respected?
Q18 | Political motivation versus financial lobbies and constraints...
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