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Maintaining soil quality

1.1 Description

Soil is the top terrestrial layer of the Earth, which is composed of a mixture of mineral and
organic compounds, water, air and living organisms. The most important services that soil
offers are biomass (production of wood and fibre and growth of crops), water (filtering of
contaminants and water storage), climate (soil stores carbon), biodiversity (habitat for plants,
insects, microbes and fungi), and infrastructure (the soil serves as a platform for
infrastructure) (European Environment Agency, 2023). Soil quality can degrade over time
through (historical) soil degradation through companies in the port area, unnecessary
dredging and formerly approved chemicals in for example paint for ships. Soil degradation
can have many consequences. It can, for example, be unsafe to build on and be harmful for
agriculture. This good practice therefore aims at maintaining soil quality. This can be
applicable to terrestrial soil, but also for subaqueous soil, which also relates to other good
practices that prevent waste or toxins from entering the water:

e Binding regulations for wastewater
e Collecting water after cleaning containers

The main soil threat indicators are soil organic carbon (a key element of healthy soils,
affecting the quality of water, air, biodiversity and ultimately, food and water security), soil
nutrient status (affects biomass production in natural soils and crop yields in agricultural
soils), soil acidification (occurs when the acid neutralising capacity of the soil is reduced,
which leads to a decrease in pH, which could lead to crop yields decline), soil pollution (affects
human health and/or ecosystem functioning, as soil functions can be impaired through
exceedance of critical values), soil biodiversity (soil organisms are the biological engine of the
Earth and crucial for soil functioning), soil erosion (Ioss of fertile topsoil after erosive rain
events due to absence of sufficient vegetation cover), soil compaction (harms physical
structure of soils and affects important ecological and economic soil functions by reducing
pore volume and pore continuity as well as particle surface accessibility), and soil sealing
(destruction or covering of the soil by an impermeable material, which leads to irreversible
loss of soil and its biological functions and loss of biodiversity) (European Environment Agency,
2023).

Soil quality can be maintained through monitoring the soil indicators mentioned above and
identification of critical limits (limits could inform us of any potential risks to degraded soils
and ecosystems, water and human health (European Environment Agency, 2023)) near the
port, regularly planting trees, implementing green belts and open areas, and soil remediation
to remove pollution or fix degradation caused by factories. Planting of trees and green belts
can absorb air and water pollution, lessen noise and erosion, and produce aesthetic
background.


https://green-inland-ports.eu/app/uploads/2024/11/Binding-regulations-for-wastewater.pdf
https://green-inland-ports.eu/app/uploads/2024/11/Collecting-water-after-cleaning-containers.pdf
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1.2 The aim of maintaining soil quality

Goals can differ for each port, but in general the goal is to clean up the (historical) soil
degradation and to minimise/fully prevent current soil degradation through the soil threat
indicators mentioned before. The soil within port areas must be healthy and strong to be able
to form the foundation for heavy port infrastructure, it must be able to have sufficient load-
bearing capacity as ports handle heavy load in general, and polluted soil can have negative
effects on the surrounding ecosystems.

1.3 Parties that focus on soil quality

e Port of Antwerp-Bruges

e Port of Rotterdam

e Port of Barcelona

e Port of Mulhouse Rhine

e Port of Brussels

e Port of Switzerland (Basel)
e Compagnie Nationale du Rhéne (Port of Lyon)
e DeltaPort (Wessel)

e Bayernhafen

e Port of Hamm

e Port of Stuttgart

e Port of Giurgiulesti

e Port of Seville

e Port of Venlo

e Van Berkel Logistics

1.4 Stakeholders

e Port authority: The port authority is responsible for the soil quality within the port area. As
the owners and ultimate managers of the environmental state of the port areq, the port
also aims to ensure the good state of the soil and groundwater (Port de Barcelona, n.d.).

¢ Companies within the port area: It is the responsibility of companies located in the port
area to not jeopardize the soil of the port area through their activities. Increasing efforts to
maintain soil quality could potentially influence their activities.

e National authorities: In general, national authorities have policies regarding soil quality.
These often indicate that the quality of the soil should match the purpose of the soil and
that the soil quality may not deteriorate over time (Rijkswaterstaat, n.d.).

e European authorities: Currently, soils do not receive the same level of legal protection in
the EU as air and water. There are plans to develop a legislative proposal to achieve the
vision that by 2050, all soil ecosystems should be in healthy condition (EC, 2023).
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1.5  Voluntary or mandatory

Mandatory to a certain extent, as it depends on the relevant and applicable laws. For example,
in the Netherlands, intervention values apply to classify historically contaminated soils and
they mark the limit above which the functional properties of a soil would be severely
decreased for humans, flora & fauna. An important policy document with regards to the
impact of business activities on soil is the Wet milieubeheer (Act on Environmental
Management). There are rules and intervention values present for groundwater, which can be
a measure for when groundwater is suitable for most functions and there would be no threats
for health and wellbeing. For re-using soil and dredged materials, indicators and maximum
values are present that decide whether or not re-use of materials is allowed (RIVM, nd,,
Bodemrichtlijn, n.d.). In Germany, national law governing soil protection is enshrined in many
different laws and regulations, such as the Federal Soil Protection Act and the Federal Soil
Protection and Contaminated Sites Ordinance. The main goals of the Acts are to sustainably
secure or restore soil functions, and to avoid negative effects on soil and to rehabilitate such
negative effects when they have occurred.

16 Realised/potential impact

It is very difficult to quantify an effect of the quality of soil. However, multiple ports indicated
activities executed to safeguard soil quality, which means that it is a topic that requires
attention (Ecorys et al,, 2024). Measures that occur more often within ports include soil surveys
and soil quality control. This can include the management of organic matter, which improves
soil structure, enhances water and nutrient holding capacity, and supports a healthy
community of soil organisms. It can also include the prevention of soil compaction, which
reduces the amount of air, water and space available to roots and soil organisms. It can also
measure residue management, as bare soil is susceptible to wind and water erosion, and to
drying and crusting (Soil Quality for Environmental Health, 2011).

It is common for inland ports to execute soil quality controls or surveys, but the frequency of
which they are performed may vary significantly. It is commmon for inland ports to check
whether contamination does not exceed relevant limits, but when parameters fall into the
limits, actions are not required. Some inland ports perform a soil quality analysis only when
new companies are located in the port area, with the requirement that soil quality may not
worsen than the measurements at the beginning.

1.7 Possible obstacles

e Soil quality research and soil rehabilitation may be very costly and depending on the size
and financial resources of a port, it can be too costly (Vanino, S. et al,, 2022).

e Lack of public-private partnerships on soil research (Vanino, S. et al., 2022).

+ Different methodologies may be applied for soil sampling, analysis and mapping, by
researchers, which could lead to different results out of the testing and sampling, which
makes comparison more difficult (Vanino, S. et al,, 2022).
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1.8  Key learnings

¢ Soil is an important aspect for humans, flora & fauna and goes further than only what
happens within the ground. It impacts food and water for all organisms; it affects climate
change as it stores carbon (dioxide) and it affects biomass production, to name a few
examples.

e In many countries and at a European level, soil quality does not receive as much attention
as air and water quality. More attention to soil quality could lead to better insights about
the importance and more efforts to improve or maintain in soil quality.

e Monitoring and importance of soil quality differs per country. An overarching (European)
framework could guarantee same rules and regulations for each country, which also
decreases the chances of unfair competition.
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