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‘Sustainable options for community-level management of greywater in 

Settlements without on-site waterborne sanitation’

“In non-sewered informal shack settlements in South Africa, including those with limited waterborne services 

and drainage, is that greywater often merges with toilet water and other effluent flows thus creating a toxic mix 

of contaminated water that poses a danger to human health and the environment. Although the per capita 

volume of greywater disposed on the ground in the vicinity of shack dwellings is low, greywater runoff often 

carries solid and liquid waste contaminants that accumulate in ponds in and around settlements and are then 

discharged via storm water systems into surrounding surface water systems.” 
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Do’s and Don’ts





without 

storage treatment
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watercourse, surface water, estuary, or 

aquifer

inter alia, 

the efficient, sustainable and beneficial use of water in the public interest



as “the efficient use and saving of water, achieved through measures 

such as water saving devices, water efficient processes, water demand management and water 

rationing”. 

the “direct or indirect alteration of the physical, chemical or 

biological properties of a water resource so as to make it (a) less fit for any beneficial purpose for which 

it may reasonably be expected to be used; (b) harmful or potentially harmful (aa) to the welfare, health 

or safety of human beings; (bb) to any aquatic or nonaquatic organisms; (cc) to the resource quality; 

or (dd) to property”.  

the “(a) maintenance of the quality of 

the water resource to the extent that the water resource may be used in an ecologically sustainable 

way; (b) prevention of the degradation of the water resource; and (c) the rehabilitation of the water 

resource”. 

“any solid material or material that is suspended, dissolved or 

transported in water (including sediment) and which is spilled or deposited on land or into a water 

resource in such volume, composition or manner as to cause, or to be reasonably likely to cause, the 

water resource to be polluted”. 

“any borehole, structure, earthwork or equipment installed or used”. 

strategies, objectives, plans, guidelines and procedures of the Minister and institutional arrangements relating 

to the protection, use, development, conservation, management and control of water resources within the 

framework of existing relevant government policy “(iii) 

actions to be taken to meet projected future water needs; (iv) water use of strategic importance; (h) set out 

principles relating to water conservation and water demand management;(i) state the objectives in respect of 

water quality to be achieved through the classification system for water resources provided for in this Act



the volume of 

freshwater required to assimilate a pollution load to at least comply with acceptable water quality standards

volume of 

polluted water, calculated as water that is required to dilute pollutants to such an extent that the quality of the 

water remains above agreed water quality standards





wastewater resulting from the use of water for domestic purposes, but does not include 

human excreta

ibid

wastewater resulting from the use of water for domestic purposes, but 

does not include human excreta

“[Water Services Authorities] are responsible for ensuring that 

national greywater guidelines are adhered to, and DWA monitors this adherence. There is, however, no 

enforcement mechanism to ensure compliance, and legislative reform around the Compulsory National 

Standards is needed to address the issue of greywater

ibid

use, re-use recycling and recovery of the liquid, solid and gaseous constituents of human 

wastewater and excreta
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generated by washing and other non-sewerage activities

Government Gazette 

domestic wastewater excluding toilet water

domestic wastewater including toilet 

waste
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Refers to wastewater that does not contain significant amounts of faecal pollution (i.e. 

not sewage discharges). Typically, it consists of water discharged from baths, showers and/or sinks

water that has been tested and does not present any 

significant risk to health over a lifetime of consumption (microbiological, physical and chemical quality)

ibid
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“Prevention at source (e.g., removal of toxic substances that may harm the environment or negatively 

affect the treatment process) 

Treatment to remove pollutants (e.g., biodegradation and disinfection) 

Reduction of exposure (e.g., subsurface drip irrigation and banning the use of greywater for irrigating 

vegetables)” 
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ibid ibid

ibid
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sources quality 

This leaves a certain measure of uncertainty regarding the quality 

of the used water, since that will depend critically on the sanitation hardware, domestic arrangements and 

hygiene practices in a household.
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Bacteria 

Escherichia coli (

 E. coli

Salmonella typhi 

Salmonella

Campelobacter jejuni 

Pseudomonas aeruginosa 

Aeromonas 

Viruses

Protozoa 

Entamoeba histolytica 

Giardia intestinalis (formerly known as Giardia 
lamblia )

Cryptosporidium parvum

Microsporidia 

Helminths

Ascaris lumbricoides 

Ancylostoma 

Necator americanus 

Ancylostoma 

Trichuris trichiura 



4.3.2.1  Bacteria 

Legionella Mycobacterium Leptospira

Salmonella,

Shigella dysenteriae Campylobacter jejuni 

4.3.2.2 Viruses 



4.3.2.3 Protozoa 

Entamoeba histolytica, Giardia lamblia (intestinalis) Cryptosporidium parvum. 

C. parvum G. intestinalis

C parvum 

Cryptosporidium Giardia Entamoeba 

4.3.2.4  Helminths 

Ascaris lumbricoides Ancylostoma 

duodenale Necator americanus Trichuris trichiura



4.3.2.5 Aspects of microbial contaminants of greywater that may be problematic 

4.3.3.1  Endocrine disruptors (EDCs) 



4.3.3.2 Pharmaceuticals 

4.3.3.3 Disinfection additives - a special case 
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4.3.3.4 Aspects of chemical contaminants of greywater that may be problematic 
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Escherichia coli

E. coli



E. coli

strongly suggest the necessity to treat wastewater effluents to an extent to which 

no or very few residual bacterial contaminants will be detected
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the WHO 

as a valuable tool for setting health-based targets and for validation of water safety plans” NRMMC  (2006, 

2008, 2009)  the QMRA approach used by the WHO for use in Australia when assessing the risk of 

using recycled water and storm water for a range of purposes.  

 

Cryptosporidium, Campylobacter, Rotavirus

E. coli

E. coli
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"it imposes added public health 

risks that need to be accepted only as a last resort."
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Greywater Reuse 
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guidance provided here will be 
used in the context of existing guidelines and best practice for irrigation, both nationally and 
locally

etc

i.e.

additional



6.5.2.1 Rationale underlying choice of constituents 

viz

minimum analysis full analysis

minimum analysis

full analysis

6.5.2.2 Greywater constituents and greywater quality guidance ranges 

constituents.

Minimum analysis 

E. coli

Full analysis 
Minimum analysis 



E. coli

In addition 

target range maximum range

short-term use on site-specific basis only
not recommended for irrigation use

Special consideration with respect to guidance for microbiological quality for short-term use

Water quality should preferably comply with the target quality guidance range, but certainly be 
within the maximum guidance range. 
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must

e.g.



i.e



6.5.3.1 Category 1: No greywater analysis  





e.g.

6.5.3.2 Category 2: Minimum greywater analysis 

 

Special considerations for communal use of greywater for irrigation 

i.e.

greywater generation rate et al
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e.g.

Considerations applicable to both household level and communal use of greywater for irrigation 





6.5.3.3 Category 3: Full greywater analysis  

If greywater falls within the target range (preferably) or the maximum range for all 
constituents in the full analysis, either before or after treatment, then it can be used in accordance 
with restrictions R3 in Table 6-4.

vs. e.g.
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6.6.2.1 Settlement planning 

et al

et al

et al

6.6.2.2 Service provision 

et al.
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6.6.2.3 Greywater disposal 
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6.6.2.4 Operation and maintenance 







Escherichia coli
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The South African 

Guidelines for Sustainable Drainage Systems

Water Sensitive Urban Design (WSUD) for South Africa: Framework and 

guidelines

Proceedings of the 

Low Impact Development International Conference (LID) 2010

Charting Our 

Water Future: Economic frameworks to inform decision-making

Water Review

WRC / DWA framework document for the revision of Water Quality 

Guidelines : Facilitation of Workshops for the Risk-Based Water Quality Guidelines Update

Understanding the use and disposal of 

greywater in the non-sewered areas in South Africa



National Water Resource Strategy 2: Water for an equitable and sustainable future

Water Quality Guidelines – Agricultural : Irrigation

Water Quality Guidelines – Domestic

Water Quality Guidelines – Recreational

Urban Water

Water Sci Technol

7th Conference on Water Sensitive 

Urban Design

Food Microbiology

Environ. Technol.



Applied and 

Environmental Soil Science

Journal 

of Water and Health

Greywater reuse for toilet flushing in high-density urban 

buildings in South Africa: A pilot study

Water SA

Arizona Department of Water Resources

Environ. Sci. Technol.

J Basic Microbiol

Conference Proceedings: 

IPC-VI Designing for a Sustainable Future

Symp Ser 

Soc Appl Microbiol

Med J Austral

South African guidelines 

for the selection and use of appropriate home water-treatment systems by rural households



Greywater management in low and middle-income countries: Review of different 

treatment systems for households or neighbourhoods

A scoping study to evaluate the fitness-for-use of greywater in urban and peri-urban 

agriculture

South African Journal of Plant and Soil

Using Graywater and Stormwater to Enhance Local Water Supplies: An Assessment of Risks, 

Costs, and Benefits

National Water Quality Management Strategy: Australian Guidelines For 

Water Recycling: Managing Health And Environmental Risks (Phase1)

Curr Opin Microbiol.

Annu Rev Public Health

Water Sci Technol

Sustainable use of greywater in small-scale agriculture and 

gardens in South Africa – Technical Report

Sustainable use of greywater in small-scale agriculture and 

gardens in South Africa – Guidance Report

WaterSA

Government Printer
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Victorian 

Ministry of Health

Desalination

Proceedings of On-site ’01 Conference: Advancing On-site Wastewater Systems

WHO guidelines for drinking-water quality.

Sustainable options for community-level management 

of greywater in settlements without on-site waterborne sanitation

Greywater management in dense, informal settlements in 

South Africa



1. What legislation is relevant? 

2. How important is a legislative framework? 

3. Should legislation be developed? 

4. What about enforcement? 

5. Are there any relevant building codes? 



6. What about plumbing ‘sign-off’ on home-based systems? 

1. Are socio-cultural-religious considerations important? 

2. What are the most important socio-cultural concerns? 

3. What are the most important ‘influencers’ of social acceptance? 

4. Who are appropriate users? 

5. What are the likely behavioural impacts? 



1. What are appropriate uses? 

2. What are inappropriate uses? 

3. Is scale important when designing a greywater system? 

4. How do you decide which risk preventative barriers to adopt? 

5. Is greywater harvesting appropriate in both serviced and un-serviced settlements? 

1. Is greywater a health risk? 

2. What are the pathways to infection? 



3. What preventative barriers are there? 

4. Is hygiene education important? 

5. What health risks are associated with greywater? To plants, animals, people? 

1. What are the key technical design considerations? 

2. Centralised or decentralised systems; i.e. scale? 

3. Are there specific considerations related to quantity and quality? 

Are there basic handling rules for greywater



5. What are the operation and maintenance issues? 

6. Is economic viability important? 

1. Why have previous guidelines not been widely adopted? 

2. Are guidelines useful for managing risk? 

3. Is the WHO approach to risk management useful? 



4. What are the simplest ways to manage risk? 

5. Is the “Greywater Harvesting Assessment tool” a good idea in principle? 
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