
Current statistics concerning quarry waste demonstrate that 
around 50% of extract-ed material is classified as waste due 
irregular shapes. Moreover, present circular approaches 
to reduce the amount of quarry waste include turning it 
into aggre-gates, pebble stone, rubble, sawdust, and stone 
sludge for agriculture, breakwater and paving. Thus, due to 
legislation issues and waste definitions, large, defective 
blocks are crushed and downcycled despite the fact that their 
physical-chemical and mechanical properties are often defined 
as equal to raw material (Carredu 2019). 
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the first three classes (unshaped blocks, rubble and crushed slabs) were
fully defined as equal to raw material. Furthermore, chemical com-
pounds of the fourth class (microfine dust) have been determined with
further laboratory tests and trials, including leaching test. All those tests
have ruled out the presence of polluting materials in the case of car-
bonate sludge (Careddu et al., 2014); on the contrary, silicate sludge is
often characterised by high heavy metal and total petroleum hydro-
carbon (TPH) content (Careddu and Dino, 2016), especially when tra-
ditional steel-shot gangsaw are used in block sawing.

Now, let's switch our attention on sawdust deriving from stone
sawing, cutting and surface treatment. The feasibility in the reuse of
dewatered sludge has been widely demonstrated especially for the
sawdust characterised by a high grade of Calcium Carbonate. This kind
of sawdust can be used in a wide range of building products (Marras
et al., 2010; Buyuksagis et al., 2017); moreover, recent studies have
demonstrated that Calcium Carbonate sawdust can be used in high
value-added product such as rubber and paint both in technical, eco-
nomic and environmental way (Marras and Careddu, 2018). Certainly,
the reuse of sludge coming from working activities on silicate rocks is
more complicated due to the different mineralogical composition of
granites with respect to marbles and limestones.

However, extensive research about the reuse of sludge for land re-
clamation was carried out (Burragato et al., 1999; Barrientos et al.,
2010; Sivrikaya et al., 2014). Dino et al. (2015) demonstrated that si-
licate sludge can be mixed to compost, shredded pruning material and
top-soil, to obtain ‘‘artificial soil’’ from bioremediation process.

Rincón and Romero (2010) have obtained a new family of glazes
which are compatible with commercial ceramic substrates and with
usual or improved technological properties by mixing of synthetic frits
produced from granite sawdust.

So, where is the problem? Currently, in Italy, and generally in
Europe, there are some administrative problem pertaining to the reuse
the stone-sludge. What happens is that even if the leaching test confirms
that the scraps perfectly meet with the law requirements, the current
legal frame does not make it 100% clear how to define/regard the
sawdust: as waste or as by-product?

Therefore, companies have continued to declare this type of mate-
rial as waste in their waste management planning; and even when they
were to consider it as a byproduct, the amount of paperwork required is
such that many companies throw in the sponge.

Certainly, both geoscientists and politics have to focus on the policy
making process.

As well known, a linear industrial economy extracts natural re-
sources, adds value by converting them into goods, distributes them,
then rejects them as waste at end of life (Ashby, 2016). For most of the
nineteenth and twentieth centuries the prices of resources continued to
decrease in real terms, providing little incentive to preserve them. Since
the beginning of the twenty-first century the trend has reversed; ma-
terials and energy have become steadily more expensive and increased
demand from populous nations with rapidly growing economies has put
stress on the supply chain. A circular economy focusses on preservation
by managing existing stocks of resources, rather than acquiring new
ones (Ellen MacArthur Foundation, 2017). This requires active main-
tenance and waste reduction. There are many ways we can achieve that
by having all the stakeholders involved, for example dimension stone
specialists, geologists and mining engineers, designers are invited to
come up with ideas which may maximise useful life of resources and
their easy reuse, create controlling initiatives which may be govern-
ment funded, or initiatives which may help change social perception
and behaviour.

3. Conclusions

It is advisable that geoscientists should involve decision-makers (i.e.
politicians and mass media) in the knowledge process. Subjects as
“Sustainable development” and “Circular economy” still remain un-
known to many citizens (Vasconcelos et al., 2016); moreover, topics
such as “mining and quarrying” are often seen by citizens only in a
negative way.

In fact, the common thought is that mining and processing aim to
exploit natural resources, to guarantee earnings for the mining com-
panies, but often causing a potentially-negative environmental impact,

Fig. 1. Dimension stone industry world production in kt (data from Montani, 2017, elaborated by author).
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Existing policies concerning quarry landscape regeneration 
(Jorba, Vallejo 2010) are often limited to filling in the 
excavated territories that look the same as they did before 
extraction. Although quarry pits are often seen as deep scars 
in the landscape today (Palmer 2015), this visual approach 
seems to forget that ter-raforming is a multi-species practice 
and that extraction transforms chemical and physical soil 
composition and embedded ecosystems that unfold around the 
zone of direct interference (Ait-Touati et al. 2022). 
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 in Larvik, Norway, which exemplifies most extractive practices 
in stone today. Here, the local stone, known as larvikite, 
is extracted in large blocks of 15-20 tons to be shipped to 
processing facilities elsewhere in Europe, where they are 
usually turned into finished elements. Due to the high reliance 
on marketable, aesthetic standards, the waste generated during 
the extraction process in Larvik constitutes approximately 50% 
of extracted resources. This is actually quite low in relation 
to the global standard, which can yield up to 70% waste 
(Carredu 2019). Optimal carbon trajectories are less obvious 
as Portuguese, Spanish or Italian facilities score better than 
the ones located in Norway due to the heavy reliance on sea 
transport over truck freight. However, the apparent disconnect 
between the extrac-tion site and architectural element results 
in relatively inefficient use of the finite resource, not to 
mention other displaced impacts.
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