Environmental and economic analysis of the use of high-strength geomembranes in

MSW landfills: Innovative perspective
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This analysis explores the adoption of
high-efficiency geomembranes in the
waterproofing of municipal solid waste (MSW)
landfills, evaluating their potential to reduce the
environmental impact associated with leachate
containment, and quantifying the environmental
and social benefits of using this type of
waterproofing in monetary terms.

Specifically, this research contrasts a
high-performance geomembrane with a typical
industry geomembrane that complies with the GRI
GM13 standard. The results indicate that investing
in or opting for high-strength geomembranes can
lead to the creation of positive long-term
environmental impacts. High-performance
geomembranes demonstrate superior containment
capabilities, significantly reducing the risk of
leachate leaks, thereby protecting groundwater
and surrounding ecosystems.

A determining factor in this comparison is the
durability of both geomembranes. The longevity
and resistance of geomembranes are crucial for
preventing environmental contamination over
extended periods. By converting the different
impacts into dollars, a universally understood
language, there is a clear inclination in favor of the
high-performance geomembrane. The economic
analysis reveals that although the initial cost of
high-performance geomembranes may be slightly
higher, their extended lifespan avoids long-term
environmental and social impacts, or in other
words, generates positive impacts.

To demonstrate the efficiency of both
geomembranes, a real-case study is conducted
with two landfills located in southern Spain. The
characteristics of the Mediterranean climate,
predominant in this region, are taken into account
as they can influence the properties of the leachate
and thus the results. The study evaluates the
performance of the geomembranes under these
specific climatic conditions, highlighting the
importance of selecting appropriate materials for
different environmental settings.

Additionally, the study adopts a methodology
that translates environmental impacts into
monetary  values, providing a clearer
understanding of the economic implications of
using high-performance geomembranes. This
approach underscores the importance of

implementing sophisticated technological solutions,
demonstrating that investments in environmental
technology can generate significant economic
returns and effectively contribute to long-term
sustainability. By showcasing the financial and
environmental benefits, the study advocates for a
broader adoption of high-performance
geomembranes in landfill management.
These monetized values translate to the avoided
costs in society and the environment.

Overall, this research emphasizes the critical
role of durable and efficient geomembranes in
reducing environmental impact and promoting
sustainability. It calls on industry stakeholders to
introduce, consider, and understand from a
different perspective the long-term benefits of
high-performance materials, which not only protect
the environment but also create substantial

economic advantages.
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