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A SUSTAINABLE MANAGEMENT OF WASTEWATER FROM A WASTE TO A VALUABLE WATER 

RESOURCE 

The sewerage from our houses can be divided into two types, Greywater and Blackwater. Greywater consists 

of wastewater from Kitchen, washing basins, laundry, sinks, and showers. While the blackwater consists of 

waste products from toilets mainly consisting of urine and feces. They should be collected separately in case 

of an onsite wastewater treatment plant. Separated blackwater has a higher concentration of pollutants and 

solid waste and its treatment is more difficult than greywater. The concept of an onsite wastewater 

differentiable treatment system can be one of the suitable systems for off-the-grid areas where there is no 

central sewerage system. In large parts of the world, centralized sewerage is still not available. If reuse 

purpose is focused on irrigation only advanced treatment technology for nitrogen, phosphorus removal would 

not be necessary. The most important point is to be low cost and simple because most of those who need 

greywater reuse are low-income people. 

 

N A T U R A L  B L A C K W A T E R  T R E A T M E N T  S Y S T E M :  

Blackwater can be treated with two processes if you are opting for on-site wastewater treatment. 

• Evaporation Tanks Treatment 

• Septic tank with leaching beds 
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Leaching Beds Treatment:  

This is one of the best blackwater on-site treatment systems. This method consists of collecting the 

blackwater in the septic tank having 2 chambers and then further treating the blackwater with leaching 

beds. The septic tank can be of concrete, fiberglass, or polyethylene material. The size of the septic tank 

depends on the amount of wastewater. For a house with 7-8 people, the size of the septic tank can be 

1m long, 1m wide, and 1m deep. For this system to work, you need to choose the right kind of septic 

system for your household size and soil type, and you need to maintain it regularly. This type of waste-

treatment system has two components. 

• Septic Tank 

• Distribution Box 

• Leaching Beds/Soil Absorption System 
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Septic Tank: 

 

A septic tank is an enclosed watertight 

container that collects and provides primary 

treatment of wastewater by separating 

solids from the wastewater. It removes the 

solids by holding wastewater in the tank 

and allowing the settleable solids to settle 

to the bottom of the tank while the floatable 

solids (oil and greases) rise to the top. To 

provide time for the solids to settle, the 

tank should hold the wastewater for at least 

24 hours. 

A typical septic tank has two 

compartments. The septic tank can be of 

any materials discussed above. The first 

compartment should be a little bit wider 

than the second compartment as the 

majority of the solid waste deposition takes 

place in the first compartment. These two 

compartments are connected through a 

baffle (a Tee pipe) and separated with a 

wall. A precast septic tank is mostly used 

instead of making the one at the site. 

 

 

Wastewater from the toilet bowl with feces goes down to the septic tank. Then it goes to the 1st 

compartment where it is segregated into three layers. Solid waste (sludge) settles down at the bottom. 

Liquid and scum also get segregated based on their densities (high-density material floats on the low-

density material). A baffle or tee pipe transfers wastewater to the second compartment where the same 

phenomenon takes place. The wastewater leaving the second compartment is effluent and is sent to the 

secondary treatment system of leaching beds or chambers. 

A septic tank requires maintenance from time to time. Septic tanks should be designed by professionals. 

If the septic tank is designed wrongly, groundwater can get contaminated with untreated water. Note that 

the elevation of the septic tank should be at the highest point than the leaching field or vegetation. A 

septic tank must have access hatchers for maintenance. Note that the elevation of the septic tank 

should be at the highest point than the leaching field or vegetation. From septic tank wastewater goes 

to distribution box and from distribution box, it is divided into leaching drains. An effluent filter can be 

placed in the outlet tee for additional filtering of the wastewater. The effluent filter removes additional 

solids from the wastewater and keeps them from clogging the absorption field and causing it to 

malfunction prematurely. 

https://www.youtube.com/watch?v=3DWg-Ul4sTE 

 

 

https://www.youtube.com/watch?v=3DWg-Ul4sTE
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Distribution Box: 

 

      Leaching Beds/Chamber: 

 

The distribution box is a component of the leach field system. The job of the distribution box is to evenly 

distribute the wastewater into the leach field (also known as the drain field). The water flows downhill 

where the distribution box is placed. This allows the water to flow into the box from the septic tank and 

then onto the leach field. Once the wastewater flows out of the septic tank it will move into the septic 

distribution box and out to the leach field lines. The size and shape of the box depend on the type of septic 

tank you have. A distribution box is most commonly made out of concrete or plastic and has several 

openings for the leach field lines where the wastewater can flow out. Concrete boxes often work better 

since the material is sturdier than plastic. 

 

 

 

 

 

If there is no intention or no need to reuse wastewater or greywater, leach fields can offer an opportunity 

for a partial treatment of greywater or wastewater effluents from primary treatment. It offers a safe way 

of discharging it to the environment and therewith recharging groundwater bodies. The pre-treated effluent 

flows by gravity or is pumped to a leach field for disposal. Pre-settled effluent is fed into a piping system 

(distribution box and several parallel channels) that distributes the flow into the subsurface soil for 

absorption and subsequent treatment. 
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The trench of each leach field should be 2-4ft deep and 1.4ft wide and is filled with a layer of aggregates 

and sand. The bottom of pipes has perforations which allow the water to seep through the layer of gravel 

and sand. The leaching beds are filled with aggregates and beneath aggregate, there is a layer of sand 

also. The wastewater effluent is absorbed by soil particles and moves both horizontally and vertically 

through the soil pores. The dissolved organic material in the effluent is removed by bacteria living in the 

top ten feet of the soil. The wastewater generally percolates downward through the soil and eventually 

enters a groundwater aquifer. A portion of the wastewater moves upwards by capillary action and either 

evaporates at the surface or is absorbed by plants. If the distribution is driven by gravity, the slope until 

the end of each leaching line must be sufficient to assure good drainage. 

• Leach fields/drains should be at least 30m away from any potential potable water source. 

• The length of each leaching field drain should not be less than 100ft. 

 

 

 

 

 


