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What is IMPEL
The European Union Network for the Implementation and Enforcement of Environmental Law (IMPEL) is an
international non-profit association of the environmental authorities of the European Union Member States,
acceding and candidate countries, as well as potential candidates to join the European Community.
The association is registered in Belgium and its legal seat is in Brussels. Currently, IMPEL has 56 members from
36 countries including all EU Member States, North Macedonia, Serbia, Turkey, Iceland, Kosovo, Albania,
Switzerland and Norway.
IMPEL was set up in 1992 as an informal Network of European environmental regulators and authorities. In
2008, IMPEL was transformed into an international non-profit association under Belgian law.

Thematic Areas – Expert Teams
• Water and land
• Cross-cutting tools and approaches
• Nature protection
• Waste and TFS (Transfrontier Shipment of Waste)
• Industry and air

https://www.impel.eu



WLR: WATER AND LAND REMEDIATION

Why it is needed?
This project aim to speed up the process, focusing to the remediation phase that is often the bottleneck,
promoting In Situ and Ex Situ technologies

Outcomes
• Support/exchange technical experience required to make progress with the Remediation phase in Europe
• Two technologies and two reports per year, until 2024
• 2021 IN SITU CHEMICAL OXIDATION AND SOIL VAPOR EXTRACTION
• 2022 MULTI PHASE EXTRACTION AND SOIL WASHING
• 2023 To be agreed – We will discuss

Project Leader:
Marco Falconi, ISPRA, Italy



Results for 2021

• Final documents on ISCO has 
been approved by IMPEL 
General Assembly on 7-8 
December 2021 and are now 
published in IMPEL website, 
available in many languages

• https://www.impel.eu/projects/
water-and-land-remediation/

WLR: WATER AND LAND REMEDIATION

https://www.impel.eu/projects/water-and-land-remediation/


Results for 2021

• Final documents on SVE has 
been approved by IMPEL 
General Assembly on 7-8 
December 2021 and are now 
published in IMPEL website, 
available in many languages

• https://www.impel.eu/projects/
water-and-land-remediation/

WLR: WATER AND LAND REMEDIATION

https://www.impel.eu/projects/water-and-land-remediation/


WLR: WATER AND LAND REMEDIATION

New technologies 2022-2023?

Biopile
Landfarming
Phytoremediation
Bioremediation
Thermal desorption

Air Sparging
In situ chemical reduction
Bioremediation
Permeable Reactive Barriers
Groundwater Circulation Wells



What is the target group?

• Competent authorities for remediation technology approval/application/monitoring, industrial operators, 
environmental protection agencies, nature protection bodies, environmental inspectorates, environmental 
monitoring, and research institutions, technical universities, environmental associations, NGOs, insurance 
companies and associations, environmental consultants.

Who is the project manager and the authors?

https://www.impel.eu

Marco Falconi is working as a Technologist at ISPRA (Italian Institute for Environmental 
Protection and Research) and is the IMPEL Water and Land expert team leader. He holds 
two masters – one in Environmental Science and a second one in Geology.
Marco has international experience with projects with the United Nations in the Balkan 
countries and in GEO6 assessment. He is one of the EIONET National Reference Center for 
Soil. In ISPRA he is the coordinator of the “Soil and Land” chapter of the annual Urban Areas 
Report. He is also the scientific coordinator of Remtech Europe, an annual conference on 
contaminated sites. He teaches Environmental Assessment at the Polytechnical University of 
Marche and at the University of Camerino.



https://www.impel.eu

Report + 18 CASE STUDIESReport + 16 CASE STUDIES



Dissemination

• IMPEL documents are not mandatory/legally binding but nevertheless 
important references

• Final products will be disseminated by a number of national and 
regional authorities

• Presentation in conferences is welcomed by all collaborating networks (IT WILL 
NOT BE EXCUSIVELY A PRODUCT OF IMPEL). All authors from IMPEL, Nicole, 
CommonForum, EIONET will be entitled to publish it in their website and present 
the main content of the document at national/international conferences

WLR: WATER AND LAND REMEDIATION



Dissemination

• IMPEL meeting

• CF/Nicole meeting

• ICCS 2022 (Slovak)

• REMEDy (Poland)

• Other conferences ……

• YES WE MAY GO THERE, but we need also to go deep in Europe, to 
Local authorities (LANGUAGE!!!). NEED for list of local  
control/decisional authorities

WLR: WATER AND LAND REMEDIATION



ISCO – WHAT IS IT



ISCO – DESCRIPTION



ISCO – FEASIBILITY STUDY



ISCO – MONITORING

• Laboratory tests. The purpose of these tests is to evaluate the 
efficiency of specific type of reagent on a sample of soil material from 
the site and calculate its consumption.

• Tracer tests. The aim of these tests is to exclude an existence of 
undesirable preferential routes through which the reagent could 
drain. 

• Semi-operational on-site tests. The purpose of these tests is to 
evaluate ISCO during operation. The tests are carried out on a 
selected borehole, in about 1 month time. As a result, the dosage of 
oxidizing agents, detergents and parameters such as the amount of 
oxidation agent, the method and frequency of dosing can be adapted.



SVE – DESCRIPTION



SVE – FEASIBILITY STUDY

• type/condition of surface cover (e.g., asphalt, vegetation);

• presence and extent of buried structures or utilities

• topography

• soil type distribution and depth

• depth to water table and its seasonal fluctuation

• soil moisture content and variability

• thickness of the capillary fringe

• air permeability and how it varies within the domain of interest

• organic carbon content and variability.



SVE – IN FIELD TEST

• define the target treatment zone

• propose a conceptual model for the air distribution in the treatment zone

• sustainable airflow rates

• total gas extraction rate

• anticipated contaminant vapor removal rates

• preferred orientation of subsurface airflow

• effective radius of influence and determine if the well spacings are cost-
prohibitive

• propose the depth, location, and construction specifics of the wells

• number of vapor extraction wells required

• vapor treatment technology for system off-gas



SVE – PERFORMANCE MONITORING

• soil gas chemical monitoring

• VOC and flow rate measurements in SVE system influent, and possibly in 
individual extraction wells, should be used to calculate the contaminant mass 
removal rates from the unsaturated soil.

• Contaminant concentrations are usually measured at off-gas treatment influent 
and effluent (before and after carbon canisters) to assess the effectiveness of 
the air emission control system.

• Groundwater chemical monitoring: remediation in the vadose zone should not 
be conducted independently of groundwater conditions. Unsaturated soil may 
be, in fact, recontaminated by capillary action and water table fluctuations. 

• Physical monitoring: soil and vapor temperature, relative humidity, 
water levels, flow rate, vacuum/pressure measurement



Thank you for your attention

marco.falconi@isprambiente.it

INSTAGRAM: marcofalconi19

TWITTER: marcofalconi19

TIKTOK: marcofalconi19


