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DEWATS
DEcentralized WAstewater Treatment Solution

Decentralisation



DEWATS is modular

Images adapted from CDD Society, www.cddindia.org/dewats.html
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Wastewater characteristics
- Domestic wastewater
- Faecal sludge
- Organic industrial and institutional 

wastewater
- 1-1500 m3/day

Applications
- Individual households
- New and existing settlements
- Institutions
- Schools
- Hospitals
- Small and medium-sized enterprises

DEWATS is customizable



DEWATS is decentralised



DEWATS 
benefits

• Local materials, minimal scrap value

• Simple to operate and maintain

• Reduced pipe lengths, pump stations

• No electricity or chemical inputs required → low operating costs

• Can be placed in or near community

• Beneficial reuse: treated effluent, biogas, urine



DEWATS fills a sanitation gap



Newlands Mashu demonstration 
and research DEWATS



• Serves 84 households

• Sewer backup

• Research informs design, construction, 
maintenance of future plants

Newlands Mashu demonstration 
and research DEWATS



Agricultural research



Image: Google

Banana City
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Banana City DEWATS



eThekwini DEWATS design concept

Irrigation

Discharge

Urine-Diverting 
Flush Toilets Gravity Sewer

Vertical Constructed Wetland

Settler, Anaerobic Baffled 
Reactor, Anaerobic Filter

Vertical Constructed Wetland

Urine storage 
+

valorisation



Eoos urine diverting toilet

• Diverts ~75% of urine 
from wastewater stream

• Tested by PRG in Durban

• Game-changer for 
source-separation of 
urine

Image: Eoos, http://www.urinetrap.com/



Urine 
valorization 
processes

Table:  VUNA Handbook on Urine 
Treatment, Eawag 2016



Biogas digester

• Degrades organic material 
to produce biogas

• 200L biogas per 1 kg of 
COD removed

• Reduces greenhouse gas 
emissions

• Additional maintenance, 
failure potential

• Can provide biogas to 10% 
of households

• Will people use it?
Images:  BORDA, Tilley et al 2014



Anaerobic baffled reactor/
anaerobic filter

• Up to 90% reduction in biodegradable COD

• 1-2 log reduction in pathogens

• Gravity flow

• Effluent is high in nutrients, pathogens



Vertical-flow constructed wetland

• Aerobic treatment process to remove nutrients, pathogens

• More efficient than horizontal constructed wetlands (smaller footprint)



Polishing pond

• Pathogen deactivation through oxygenation and sunlight (UV)

• Open water surface can pose a health and safety risk 

• High evaporation losses



Dispose 
or 

reuse?



RSA discharge & agricultural limits

Parameter General Discharge
Limit

Agricultural Limit 
(<500 m3/day)

TSS (mg/L) 25

COD (mg/L) 75 400

NH4‐N (mg/L) 6

NO3‐N (mg/L) 15

PO4‐P (mg/L) 10

Faecal coliforms (CFU/100 mL) 1 000 100 000

Selected parameters from Revision of General Authorisation in terms of Section 39 of the National Water Act , 
1998 (Act no. 36 of 1998)



Recommended norms for effluent 
uses (India)

• Norms vary based on 
use

• Adapt to South Africa?

• Developing DEWATS-
specific reuse guidelines 
for South Africa



DEWATS effluent reuse for 
agriculture in eThekwini?

Proposed DEWATS

Water and 
Sanitation

+
Agro-Ecology 
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