Position Statement from the Slow Sand Filter Futures Workshop
hosted by EBNet's Water Biofilms WG

Toward a Resilient, Low-Energy, and Ecologically
Driven Drinking Water Treatment

Slow sand filtration has a longstanding record of success in drinking water treatment
and now finds renewed relevance as the sector faces pressing global challenges.
Climate change, supply chain uncertainties, and evolving water quality regulations
highlight the need for robust, adaptable, and low-energy systems. SSF technology,
which relies on a naturally formed biological layer (the schmutzdecke) within a bed of
sand, offers precisely these qualities. Its capacity to remove pathogens and
contaminants with minimal external inputs makes it well-suited to an era in which
resilience and sustainability are paramount. However, despite these inherent
strengths, important research and implementation gaps must be addressed to unlock
SSF’s full potential.

A clear theme emerging from the “Slow Sand Filter Futures” Workshop is the critical
role of microbial ecology. SSF’s principal advantage lies in its “microbial workforce” of
bacteria, protozoa, and other microorganisms. This living community adapts to new
pathogens and pollutants naturally, but deeper insight into fundamental biological
processes will help utilities manage filters more precisely and reassure regulators
about consistent performance. Researchers increasingly use genomics and advanced
microbial monitoring tools to identify the organisms responsible for key treatment
functions; building on these insights can guide the intentional seeding of SSF to
accelerate ripening or target specific contaminants.

Alongside biological considerations, careful engineering enhancements can
modernize SSF operations and improve cost-effectiveness. Although slow sand
filtration is sometimes dismissed as land-intensive or lacking “knobs and levers,”
innovations such as underwater skimming—where the top clogging layer is removed
without draining the bed—significantly reduce downtime and maintain production
capacity. Covering filters to limit sunlight also curtails algal blooms, decreasing
headloss and extending filter run times. While these solutions come with cost
implications, strategic moves such as installing solar panels on covers or designing
partial enclosures could yield operational savings and additional benefits.

Real-world application often involves combining SSF with complementary processes.
Utilities have found that placing slow sand filtration upstream of a membrane system
cuts down on chemical coagulation, produces less sludge, and achieves a more robust
overall water quality barrier. Similarly, integrating UV disinfection further strengthens
pathogen control, alleviating regulatory concerns. These multi-barrier designs allow
operators to manage intermittent issues such as start-up after skimming—by relying
on downstream safeguards while the SSF’s microbial layer re-establishes itself.
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Nonetheless, closing the remaining research gaps will require a multi-scale approach.
Modelling tools that combine hydrodynamics with biological community modelling
would allow operators to anticipate how changes in flow rate, temperature, or influent
quality affect performance. In tandem, real-time monitoring technology can provide on-
the-spot assessments, enabling swift responses to anomalies. Such advances will
help demonstrate to regulators that SSFs are not “black boxes” but sophisticated
ecological systems that can be managed proactively.

A further consideration relates to cultivating acceptance among the public, water utility
managers, and regulators. Consumers are growing more conscious of sustainability,
which can favour technologies that use fewer chemicals and consume less energy—
strengths that SSF inherently provides. However, perceptions of controllability and the
simpler appearance of the filter beds can create scepticism when compared to modern
high-tech facilities. By communicating clear data on SSF resilience, safety records,
and new operational strategies, advocates can illustrate that the technology meets
rigorous standards and responds effectively to new contaminants.

Sustaining momentum will also depend on attracting investment, forging partnerships,
and nurturing a new generation of talent. Researchers, industry practitioners, and
policy-makers must collaborate on large-scale pilots and comprehensive studies. Such
ventures should compare covered versus uncovered filters, evaluate different
skimming approaches, explore hybrid SSF—membrane combinations, and delineate
best practices for smaller-scale installations. Shared demonstration projects, co-
funded by utilities and research bodies, would help pave the way for further innovation,
including packaged solutions that benefit rural and decentralized water systems.

Ultimately, participants in the “Slow Sand Filter Futures” Workshop agree that slow
sand filtration remains highly relevant to modern water treatment needs. Its ability to
operate with minimal electricity and chemical inputs, combined with an evolving
scientific understanding of its biological core, equips SSFs to meet challenges ranging
from emergent contaminants to crisis resilience. By refining operations, deepening
ecological knowledge, and proactively engaging regulators and the public,
stakeholders can ensure that this “classic” technology continues to evolve as an
integral component of safe, sustainable, and forward-looking water treatment. We
therefore call on researchers, utilities, funding agencies, and policy-makers to
champion a new era of SSF development—one that combines tradition and innovation
to safeguard global water supplies for decades to come.
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