DEMONSTRATION OF A MULTI-STAGE SINGLE-PASS VERTICAL FILTER
ECO-TECHNOLOGY FOR TREATING DOMESTIC WASTEWATER
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What is Ecotechnology?

Ecotechnology refers to treatment systems designed
on holistic ecological principles with the aims of
harnessing natural processes and minimizing inputs
of additional electricity or chemicals. Examples
include constructed wetlands, ponds and sand filters.

Why Ecotechnology?

Ecotechnologies require only minimal and simple
maintenance, provide robust performance and have
low operating costs. They can be designed to satisfy
a wide range of effluent quality requirements. Hence,
they are ideal for decentralized and remote
applications.

Challenges for the Region

Ecotechnologies tend to have a larger foot-print than
conventional technologies and are open to the
atmosphere which can cause high water losses via
evapotranspiration in arid climates for some design
variants (e.g. ponds and wetlands). Furthermore, the
Jordanian Irrigation Reuse Guidelines require the
removal of effectively 60-80% of the nitrogen and
>99.9% of pathogen indicators, which is a challenge
for any treatment technology. Thus, the aim of the
Ecotechnology research stream is to develop
efficient system designs that minimize water loss,
whilst providing high quality effluent suitable for
irrigation reuse with minimal demand for electricity
and maintenance.

The Multi-stage Single-pass Vertical
Filter system

This system was designed to produce high quality
effluent in a passive way (no electricity or pumps
required on a sloping site). It is designed to treat
3.4m3/day (approx. 40 people). The system consists
of a septic tank (primary treatment), 15 stage Vertical
Filter (secondary treatment and nitrification), Organic
Denitrification Reactor (removal of nitrate), and a 2"
stage Vertical Filter (pathogen reduction and further
polishing). The vertical filters will be tested with and
without wetland plants to see the effect on the
performance and water balance.
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Profile schematic of the Multi-staged single-pass Ecotechnology system
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Cross sectional view of one of the single pass vertical filters
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