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Pollution with wastewater

Lack of wastewater treatment in
developing countries

Pollution with nutrients and
microorganisms

pollution with toxic metals and organic
compounds




Potential of wastewater

Lack of safe water in many developing
countries

Lack of money to purchase fertilizers

Wastewater can be a source of safe water
and nutrients




.
Municipal Wastewater

Primarily commercial and residential
~lows are continuous

_ow to high content of organic matter and
nutrients

Low content of toxic metals, pesticides
and other organic pollutants




.
Organic pollutants in wastewater

Pesticides

PAHs and PCBs

Hormones

Pharmaceuticals

Personal care products
Surfactants (including NPEOS)




Natural Treatment System

Uses natural sources of energy: sun, wind

The wastewater Is treated by natural
physicochemical and biological
processes

Emulating natural ecosystems: retention
ponds, wetlands, infiltration

Therefore, low operational costs.



Natural vs. Conventional wastewater
treatment systems

Natural Conventional
Systems

— Land intensive — Energy intensive

— Microbes — Microbes

— Plants — Chemicals

— Soils — Structures with

_ Low energy inputs concrete and steel



o
Function of Wetlands

Although the value of
wetlands for fish and
wildlife protection has
been known for
several decades,
some of the other
benefits have been
identified only e M 5 |
recently. e gl L




Function of Wetlands

Wetlands are very rich ecosystems that
support a large variety of plants and animals.

Wetlands stabilize water supplies, thus
ameliorating both floods and drought.

They clean polluted waters, protect
shorelines, and recharge groundwater
aquifers.

Wetlands are very important in the
biogeochemical cycles of nutrients.



o
Function of Wetlands

Wetlands are sometimes described as
“the kidneys of the landscape” because
they function as the downstream
receivers of water and waste from both
natural and human sources.




Vegetation in Wetlands

Types of vegetation.
— Emergent, submerged, and floating.
— Forested vegetation

Cattai Bulrush

Water Submerged
Hyacinth Plants




Types of Treatment Wetlands

Natural Wetlands

Constructed Wetlands
— Free water surface (FWS)

— Subsurface flow wetlands
(SSF)
* Horizontal flow
* Vertical flow
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Free Water Surface

Horizontal Subsurface Flow

Vertical Subsurface Flow
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Concluding Remarrs
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Neatlvitas Treatrnent Wetland







Treatrnent Wetland Location

Treatment
Wetland
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Staollization Pond




=low Wetlands




Vertical Flow Wetland and Duckweed Por




Concluding Remarrs




Concluding Remarrs
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Canna Lilly




Anturidrn ancdrearumy rlermnerocalliscdurnortier)
















FloriculivureAc




Lz Coralllla, Valle delMlezquital




Lz Coralllla, Valle delMlezquital




Lz Coralllla, Valle delMlezquital




Lz Coralllla, Valle delMlezquital




Lz Coralllla, Valle delMlezquital




Lz Coralllla, Valle delMlezquital




Acrnowledgernenis




Thankyoul




