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Mineral Extraction versus Ecology workshop co-organised by Geologica Belgica and BLUG/UBLG on 24 November 2016 in Brussels, Natural History Museum Programme and abstract volume Michiel Dusar (Geologica Belgica) & Robrecht Schmitz (BLUG/UBLG), conveners Introduction. After a workshop organised 27 November 2015 and a series of excursions to different types of raw materials extraction conducted this year, the ad-hoc working group observed that former or reclaimed mining sites regain valuable ecological functions and may even attain a higher level of biodiversity than the original lands before mining. Multiple former extraction sites are transformed into Natura 2000 or other protected sites, or even are becoming new wilderness areas. The ad-hoc working group has concluded that mining and ecology are allies and agreed to the organisation of a second workshop, with the intention to promote a better understanding of the mutual interests by the industry and the conservationists and at informing a wider audience. Unlike many other projects which address either the ecological requirements upon termination of the raw materials extraction or the resulting biodiversity, our symposium will take a geological perspective, describing mineral extraction and returning biodiversity not as separate steps but as a dynamic operation depending on continuous and site-dependent flow of ecological changes over variable time spans. Key actors working on quite different materials and operating in contrasting geological environments will describe and synthesise how they cope with fostering biodiversity within the areas reserved for mineral extraction during successive phases of mining operations. The symposium will deal with subjects such as the burden and opportunity of temporary nature, speeding up colonisation and accessibility, and confront these to former mining sites without planned ecological restoration or nature reserves without memory of former land use changes. Besides a proven record with respect to exceptional biodiversity former extraction sites are valued and cherished by the inhabitants of the surrounding area and attract visitors on a regional scale. The key objective for this workshop is how we can use our extended knowledge and experience to raise the public awareness of the fact that mining and ecology should be indeed allies.
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Mineral Extraction versus Ecology workshop - programme Meeting time: Thursday 24 November 20165, 14–17 h Meeting place: VIP room, Royal Belgian Institute of Natural Sciences, Vautierstraat 29 rue Vautier, B-1000 Brussels www.naturalsciences.be/en/museum/practical-information 13:30 welcome at the Natural History Museum, rue Vautier 29 – 1000 Brussels 14:00 opening address ‘Mineral Extraction vs. Ecology, adversaries or allies?’. Reflections on a brainstorming session and excursions to different sites of past and present mineral extraction (Hambach, Merlemont, Resteigne, Kelmis – La Calamine, Opgrimbie), by Robrecht Schmitz & Michiel Dusar 14:30 The former lead and zinc district in eastern Belgium after the end of the exploitations, reflection on the mining legacy, by Léon Dejonghe, Geological Survey of Belgium 14:40 Dynamic management of biodiversity in active quarries: core concept of the LIFE in Quarries project, by Alexandre Sneessens, Fediex 15:10 The sinuous path from quarry to nature reserve and/or leisure areas, by Isaac Berwouts, Sibelco 15:30 coffee break 16:00 Access to old quarries and reserves of natural stone for restauration of monuments, by Francis Tourneur, Pierres & Marbres de Wallonie 16:20 Introduction to INTRAW, International Raw Materials Observatory project coordinated by EFG, by Nuno Da Silva, BLUG / UBLG 16:30 What next? Open Forum 17:00 Closure of the meeting Further information: the conveners Michiel Dusar (Geologica Belgica) & Robrecht Schmitz (BLUG/UBLG) at [email protected] or [email protected] The Mineral Extraction versus Ecology programme is a joint initiative of the scientific association Geologica Belgica asbl and BLUG/UBLG asbl, Belgian-Luxembourg chapter of the European Federation of Geologists. This symposium is held under the auspices of the INTRAW project (International Raw Materials Observatory, www.intraw.eu) aimed at mapping best practices and boosting international cooperation on raw materials extraction.
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Mineral Extraction vs. Ecology, adversaries or allies? Reflections on a brainstorming session and excursions to different sites of past and present mineral extraction



Robrecht SCHMITZ (BLUG / UBLG)& Michiel DUSAR (Geologica Belgica)



Geologica Belgica and BLUG / UBLG have co-organised a programme addressing the uneasy relationship between mineral extraction and ecology. After the first workshop on 27 November 2015 uniting representatives from the extraction industry, engineering companies, government and academia, it already became clear that a win-win solution is feasible for different geological settings and across political boundaries. During 2016 excursions were organised to visit the huge operation of Hambach open-pit lignite mine, the historical lead – zinc mining district of La Calamine, the Merlemont dolomite quarry in Philippeville, showing different phases through which an active quarry site must go, the abandoned Resteigne quarry in Wellin, which will be integrated in the Famenne / Ardenne Geopark, and the recently closed Opgrimbie sand pit being transferred from the quarrying company to the public domain. The present workshop intends to bring a synthetic view on the transition from quarry or mine to valued ecosystem or cherished landscape as a dynamic process, either occurring spontaneously after abandonment of the site, or regulated during the major phases of a quarry lifetime (permitting, extraction, rehabilitation). Although each extraction site evolves in its particular geological and landscape setting and its own time frame, they share in common some basic characteristics with respect to biodiversity. Geological anomalies are the purpose of exploration and extraction. They also create habitats for anomalous nature, characterised by species which are rare outside the quarry sites: geodiversity creates biodiversity. (Former) quarries and mining sites are among the most important biodiversity hotspots in densely populated and intensively cultivated Western Europe. Living nature does not make a difference between natural or human-induced habitats (e.g. natural rock or quarry wall or tower). Indeed, diversity of habitats with rich biodiversity is largely associated with ‘apparent natural landscapes’, landscapes which due to former human activities (traditional agriculture, mineral extraction) have been fixed in a transient stage. Nature conservation management then consists of preventing these from moving towards a stable but monotonous climax ecosystem : a situation not unlike what is happening when restoring a quarry site. Different paradigms induce geoscientists to take a more dynamic view of nature, whereas biologists take a more static view when considering nature under threat, thereby preventing change. This discrepancy is illustrated by the Moelingen nature reserve (Voeren.Fourons), European top for the waxcap group of funghi, therefore assumed to be undisturbed for centuries but affected by mining and quarrying until the early 19th century. Nevertheless, there are indications for increasing convergence in the objectives of the authorities, the nature conservationists and the extractive industry, when dealing with nature monitoring and development plans.
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The mineral extraction industry creates evolving landscapes, ultimately leading to different but generally more diverse biodiversity, either moving towards a forested climax ecosystem or preserving rare species connected to anomalous geology. Re-creating nature after destruction of the original ecosystem may occur at different phases when considering the lifecycle of the quarry: 1) long term with spontaneous ecosystem growth after abandonment of mining/quarrying, 2) short term remediation immediately after closure of the extraction site, speeding up colonisation by programmed plants and facilitating early accessibility of the extraction sites, 3) localised nature development during extraction, involving the tricky concept of ‘temporary’ nature. Practical examples of each of these conditions will be dealt with during the workshop. Size also matters. Large companies can invest in the know-how necessary for restoring land under optimal conditions for ecosystem stability and/or leisure; extensive quarrying operations allow for a dramatic reconstruction of new wilderness. Smaller sites have less impact on the local environment and tend to be overgrown by the dominant land uses (agriculture, housing, industry). Maintenance of historic quarry sites is not only important for exposing geodiversity but also for access to historical building stones. It demonstrates the problematic dependency on natural resources in the absence of an active extractive industry and the long time required for redressing this situation. Altogether this workshop intends to contribute to a better understanding among all stakeholders and to promote best practice by moving away from a conflictual model of either quarrying or nature conservation to a cooperative model of quarrying with nature conservation.
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The former lead and zinc district in eastern Belgium after the end of the exploitations, reflection on the mining legacy



Léon DEJONGHE (Royal Belgian Institute of Natural Sciences, Geological Survey of Belgium)



In the east of Belgium, lead and zinc deposits have been intensively exploited in the past, mainly in the XIXth century. The region situated between Liège and Aachen produced about 1 260 000 tons of zinc (metal) and 133 000 tons of lead (metal). The largest deposit, that of La Calamine, yielded about 760 000 tons of zinc (metal). It was one of the most important European mining areas during the Middle Ages up to the onset of the industrial revolution, as illustrated by paintings of Bastinet and Maugendre. It was also the object of political tensions. After the defeat of Napoleon I, the Vienna Congress of 1815 created the kingdom of the Netherlands including current Holland and Belgium but a part of the border between this new country and Prussia, more particularly including the ore deposit of La Calamine, was disputed and at the origin of the creation of the neutral territory of Moresnet. However, no attention has been provided to the geological and mining heritage after closure of the metal mines. Today, traces of the former mining exploitations nearly completely disappeared from the landscape in this area. Calaminarian grasslands are the most visible remnants of past mining operations, sheltering an anomalous metallophyte flora. They constitute remarkable ecosystems which are now the subject of particular protection.
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Dynamic management of biodiversity in active quarries: core concept of the ‘LIFE in Quarries’ project



Alexandre SNEESSENS, project coordinator (FEDIEX)



Operating quarries create a large diversity of temporary habitats with different level of disturbance, rare in urbanized and controlled landscapes. The extractive activities are an exceptional opportunity to maintain rare and threatened transient habitats allowing spontaneous succession and hosting endangered pioneer species. Such ephemeral biodiversity cannot be managed by a site legal protection status. While the extractive industry is willing to understand and manage sites’ biodiversity, lack of knowledge on the true biodiversity potential and its legal implication can jeopardize adequate management of protected species and prevents an optimal restoration of ecosystem services in the post‑exploitation phase. A partnership build between FEDIEX, coordinating the project for Walloon quarries, the University of Liège, Natagora (NGO) and Plaines de l'Escaut Nature Park allows the private and public sector to work hand in hand in the LIFE In Quarries project (LIFE14 NAT/BE/000364). The objective of the project aims to implement the concept of a dynamic management of nature in more than 25 active quarries in Wallonia in order to ensure good co-habitation with the extractive activities. Best practices will be defined to guarantee constant availability of adequate habitats moving throughout the quarry in line with the extractive planning. Moreover, solutions must be developed to offer legal guarantees in exchange for additional nature efforts made by the quarry operators.
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The sinuous path from quarry to nature reserve and/or leisure areas Inez GORIS, Isaac BERWOUTS & Koen VOS (Sibelco)



Sibelco developed a proactive approach on nature management, which is based on mega trends (climate change, ecosystem services and biodiversity). In general, we look for opportunities that our mineral extraction sites offer throughout the life cycle of the quarries (before-during-after). The challenges are to consciously balance the threats and opportunities mining provides. Recently, we developed a Natural Capital approach for our quarries (our Natural Capital) that counterbalances negative impacts on nature and shows that sustainable mining can create opportunities for nature and biodiversity. We selected ‘Reference Sites’ throughout Europe, these are extraction sites with different conditions and in different phases of the lifecycle. We will use our quarries to create value and use the opportunities it provides. In addition, we know that good cooperation with stakeholders is a key to success for our projects. This is explained in two examples: Maasmechelen, Belgium and Winterswijk, the Netherlands.



Maasmechelen In 2014, Sibelco opened together with local and national partners a walking trail for disabled people (“het Zandloperpad”). A path of 1,5 km that shows the restoration of a typical heath and dune landscape of the Campine. Sibelco tore down its buildings in 2011, replaced 3.000 m³ of ground, removed 5.000 m² of asphalt and built a new energy-efficient plant at the border of the Natura 2000 area to help creating the first national park of Belgium: “National Park Hoge Kempen”. The constructed walking trail fits in the mission of the National Park: to make nature accessible for everyone (mission short-term after excavation). Sibelco’s operations did not entirely leave the Natura 2000 area, we are still active with dredger and dumpers at the quarry ‘Berg’. A constant dialogue between Sibelco and the Flemish government makes sure nature is taken into account in every step: from the compensation of fens, to the restoration of heath and the strict monitoring of groundwater levels (during excavation). In the new quarry ‘Mechelse Heide Zuid’, alongside of the new plant, we work with progressive rehabilitation according to the stand-still principle: nature may not deteriorate. On the phases that are not to be mined in the near future, habitats were created for grassland and marsh bird species: the landscape was reopened and pools were created (before & during excavation). When extraction of the quarry ‘Berg’ is finalized, the area will be included in the Natura 2000 area. This is similar to the former quarry ‘Opgrimbie’ which was restored in 2005 and is now part of the Nature area ‘Kikbeekbron’ (long-term after excavation).



Winterswijk Winterswijk is one of the reference sites, a start-up project of our Natural Capital approach. It is a limestone quarry at the border of Natura 2000 network and is located in the ‘National 7
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landscape Winterswijk’. A restored quarry is part of the nature area Willinks-Weust, it is inaccessible for people and it harvests nature of high value (calcareous marsh vegetation) and is home to the Eagle owl (www.volgdeoehoe.nl). Additionally, the quarry provides a wide range of cultural and scientific services: a touristic hotspot, a background décor for an annual summer open-air theatre (3.000 spectators), a unique place for paleontologists (discovery of the Nothosaurus winterswijkensis) and geologists (several geological phenomena and minerals) and offers high potential for rare species: Great crested newt, Natterjack toad (protected under the Habitat Directive). The proximity of the quarry to the Natura 2000 and the national protection zone affects our operations (dessication, eutrophication, etc.). The cultural value of the quarry affects our license to operate and obliges us to maintain good neighboring relations. That is why a new restoration and mine plan needed to be developed: a Natural Capital plan that secures our future resources and is beneficial for biodiversity and ecosystem services. The plan allows us to optimize the mine design while looking at possibilities to prematurely return a part of the quarry to the community before the actual closure. A natural amphitheater will be created to meet the requirements of our stakeholders in the short term (culture and tourism). An amphitheater with natural elements (made with overburden) forms a buffer between the quarry and the Natura 2000 network (mission shortterm after excavation). On the long term it is important to work together with the government and other stakeholders to share a broad vision for the site and its surroundings, including agreements on land exchange, a road diversion, organizational agreements, building of a visitor center, museum, etc.
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Access to old quarries and reserves of natural stones for restauration of monuments



Francis TOURNEUR (Pierres & Marbres de Wallonie / Ulg, Faculté d’Architecture)



Les monuments belges sont pour une large part construits en pierres du pays et leurs intérieurs sont souvent décorés de marbres régionaux. D’innombrables carrières ont autrefois exploité ces diverses variétés de pierres à bâtir et de roches marbrières. Aujourd’hui, l’industrie extractive à finalité de roches ornementales se réduit à une quarantaine d’entreprises et les pierres bleues dominent largement la production actuelle. Lors de la restauration du patrimoine, il est donc fréquemment impossible de retrouver le matériau d’origine (même pour des types très répandus comme les marbres Sainte-Anne ou Bleu Belge) et il faut chercher des substituts plus ou moins heureux. Dans la plupart des cas, ce n’est pas l’épuisement du gisement qui a causé l’arrêt d’activité mais les conditions économiques du marché ou de simples effets de mode. Il est donc techniquement envisageable de remettre en exploitation ces anciennes carrières. Pour alléger les contraintes administratives (lourdes en cas de modification de plan de secteur), des dispositions ont été prises dès le début des années 2000, par un article spécifique du Code wallon d’aménagement du territoire (CWATUP). Mais celui-ci est en cours de remplacement par un nouveau code (CoDT) et le devenir de cet article 110 (naguère 110bis) est incertain. Il autorise l’exploitation temporaire et limitée d’une ancienne carrière pour des besoins patrimoniaux, élargis même à des soucis urbanistiques. En plus de quinze ans, cet article n’a jamais été mis concrètement en application. Parmi de nombreux exemples, on peut citer l’arkose cambrienne verte de Clabecq, nécessaire pour restaurer la sacristie de la basilique de Hal où le château de Clabecq, et le marbre Sainte-Anne pour restituer les lambris intérieurs de l’église Saint-Jean-Baptiste à Molenbeek. Il est évident que ces nouvelles activités extractives devraient s’inscrire dans les préoccupations environnementales dont le secteur tout entier a fait preuve ces derniers temps (chartes sur la biodiversité et la protection de l’eau). Certaines autres dispositions existent pour protéger les gisements anciens, tout en permettant une nouvelle exploitation si nécessaire. L’analyse de certains cas souligne qualités et défauts de chacune de ces procédures (classements, plans de secteur, conditionnement des parmis…).
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Introduction to INTRAW International Raw Materials Observatory project Nuno da SILVA (BLUG / UBLG)



INTRAW is funded under the European Commission’s Horizon 2020 Programme for Research & Innovation (R&I) for a period of 36 months (February 2015 ‑ January 2018). Under the coordination of the European Federation of Geologists (EFG) INTRAW brings together an international consortium of 15 partners with extensive experience in research, innovation, education, industry, trade and international networking across the entire raw materials value chain. The EU‑funded INTRAW project started in early 2015 with the aim of mapping best practices and boosting cooperation opportunities related to raw materials between the EU and five technologically advanced non‑EU countries (Australia, Canada, Japan, South Africa and the United States). Each of these five countries is subject to similar global challenges and they are considered as the project’s “Reference Countries”. The outcome of the mapping and knowledge transfer activities are used as a baseline to set up and launch the European Union’s International Observatory for Raw Materials as a definitive raw materials knowledge management infrastructure. The Observatory will be a permanent international body that will remain operational after the end of the project aiming at the establishment and maintenance of strong long‑term relationships with the world’s key players in raw materials technology and scientific developments. INTRAW will thus play a key role in the alignment of the Research and Innovation (R&I) activities among the EU countries, boosting synergies with international research and innovation programmes, and reinforcing the European role and scientific capabilities for the sustainable access and supply of non‑agricultural and non‑energy raw materials fully in line with major raw materials policy initiatives such as Europe 2020, the Raw Materials Initiative and the Strategic Implementation Plan of the European Innovation Partnership on Raw Materials.
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