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Properly treating .
discharged water is free from harmful

contaminants, preventing the diseases, safeguarding the

pollution of rivers, lakes, and coastal well-being of communities by

areas, and safeguarding fragile removing pathogens, toxins, and

aquatic ecosystems. other hazardous substances from
wastewater.

Resource Recovery

Advanced sewage treatment technologies enable the recovery of valuable resources,
such as water, nutrients, and energy, transforming wastewater from a liability into a
valuable asset for sustainable development.



Primary Treatment

This initial stage involves the
physical separation of solids
from the wastewater stream
through sedimentation and
screening, removing larger
debris and organic matter.

Secondary Treatment

Biological processes, such as
activated sludge or trickling
filters, are used to break down
the remaining organic matter,
further purifying the
wastewater.

Advanced techniques, includi
filtration and disinfection, apé
employed to remove an
remaining contaminams,

ensuring the treated“vater

meets strict envifonmental
standards prior to discharge.
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Combining biological treatment with
advanced membrane filtration, these
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water reuse applications.
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Engineered wetland ecosystems Innovative technologies enable the This process harnesses the power of

leve.rage natural pr.ocesses t? filter and extrtactlon of valuable nutrients, such anaerobic bacteria to break down
purify wastewater in a sustama?le, as nitrogen .and phosphorus, from organic matter, generating biogas that
low-energy manner, often serving as a sewage, which can then be recycled as can be used as a renewable energy
final polishing step. fertilizers for agricultural use.

source.
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Capacity Constraints

Rapid urbanization and population growth can outpace the capacity of
existing sewage treatment systems, necessitating strategic expansions
and capacity-building efforts.

Funding Challenges

Securing sufficient and sustainable funding for the construction,
operation, and maintenance of sewage treatment infrastructure can be a
significant obstacle, especially for cash-strapped municipalities.




Water Tariffs

Establishing appropriate water and
wastewater tariffs can generate the
necessary revenue to fund the ongoing
operation and maintenance of sewage
treatment systems.
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Resource Recovery

Generating revenue streapis from the sale
of recovered resources; such as water,
nutrients, and eneggy, can help offset the
costs of sewage tfreatment.



valuable resource fo

supply, reducing freshwater withdrawals.

Nutrient Recovery

Extracting and repurposing nutrients like nitrogen and phosphorus from
sewage can help close the loop on resource cycles, supporting sustainable
agriculture and reducing the need for chemical fertilizers.




Advanced Treatment Processes Intelligent Automatic

Innovative technologies like advanced Integrating cutting-edge digital Modular, decentralizec

oxidation, electrochemical treatment, technologies, such as artificial systems are emerging as a viable optio /
and microbiome-based systems are intelligence, machine learning, and for providing sanitation services to ryZf,
enabling the removal of emerging internet of things (I0oT), can optimize the  peri-urban, and underserved //
contaminants and the production of operation and maintenance of sewage communities, improving accesg4c
high-quality reclaimed water. treatment plants for enhanced efficiency  essential wastewater infrast u 4

and performance.



Distributed Systems

Nature-based Solutions

Incorporating decentralized sewage
facilities into the urban fabric can reduce the
need for extensive conveyance networks,

improve resilience, and facilitate water regs
the local level.

approaches into urban sewdge treatment can
provide multiple ecosystem services, enhance
biodiversity, and create attractive public spaces.
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