Natural Sewage Treatment Systems
I. Description of the System

1. Biological Principles of Sewage Treatment

Natural sewage treatment processes are achieved using methods that are designed to utilize natural physical principles combined with biological activities of microorganisms. Microbes used in the treatment facility are generated from microbial populations that occur naturally in the wastewater itself.

2.  Dewats principles

Decentralised wastewater treatment systems (Dewats) are based on different natural treatment techniques, put together in different combinations according to the needs, the possibilities, the challenges and the financial implications.

The different components cover primary, secondary and tertiary treatment.

Primary treatment

Pre-treatment is used for screening and sedimentation process, separating the floating part from the sewage. A device called a Settler is used for this phase.
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Typical Section of a Settler

Secondary treatment

In secondary treatment, biological and natural chemical processes are used to digest and remove most of the organic matter.

A device called an Anaerobic Baffled Tank Reactor is used for this phase. Several tanks (up flow chambers) are constructed in series to help digest difficult degradable substances. Baffle walls direct the water stream between the chambers. The sewage flows from top to bottom and up again with the effect that the fresh influent is mixed and inoculated for digestion with the active blanket deposit of suspended particles and microorganisms occurring naturally in such conditions.

Because of the physical separation (multiple chambers), various microorganisms are present at different stages, allowing high treatment efficiency.
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To reduce the number of chambers and improve further the treatment efficiency, a device called Anaerobic Filter is added. This up flow system contains a filter media allowing widespread contact with the sewage stream. The filter media is very efficient in retaining and digesting the left over pollutants.
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The primary and secondary treatment systems are constructed below ground level. They are built together as a single and compact setup. Nearly 90% of the original pollution load will be removed at this stage.

Since the system works in a closed environment without oxygen supply (anaerobic conditions) the effluent will continue to smell despite the fact that a substantial treatment has occurred already. For this reason an additional treatment is included in the design lay out. 

Tertiary treatment

 A horizontal Planted Filter (also called Root Zone System) acts through the combined working of the filter material, the plants and roots in the device. The wastewater is re-supplied with oxygen while passing through the planted gravel filter; the out coming effluents is odor and smell free. Previously this device acted as the secondary treatment, but since the Baffled Tank Reactor and the Anaerobic Filter are assuming most of the treatment, the Planted Filter becomes less prominent in the overall design. The downgrading of the device results in a drastic overall cost reduction with an additional benefit of large amounts of reusable treated sewage because of the decrease in the high rate of evapotranspiration, which normally occurs in large planted filters.
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Typical section of Planted Filter

Optional phase

The treated sewage becomes “living water again” by undergoing further biological treatment, through UV exposure and flowing through an open water body, a Polishing Pond, stocked with all the necessary natural elements such as fish, frogs, dragonflies and different aquatic plants. While the E. coli count (the contamination due to human excreta) at the end of the outflow of a planted filter is often around 2000, the E. coli count at the end of a polishing pond can be below 20.

At this stage the recycled wastewater can be reused without posing any threat to human handling. It is valuable for irrigation; the water is high in nutrient contents and beneficial to plant growth.

Typical section of Polishing Pond
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3. Effective Microorganism

Microorganisms occurring naturally in the sewage may not necessarily be the most effective and efficient microbial communities to act on the wastewater in the treatment process in order to achieve the desired treatment outcome.

The introduction of specific microbial cultures as a method for optimizing the treatment in order to increase the efficiency and effectiveness of the process is the basic for introducing EM technology in wastewater treatment facilities.
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