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Sludge as a resource 
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The role of recycling sludge in agricultural 
lands in fulfilling the UN SDG 
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Beneficial agricultural use of wastewater 
sludge in South Africa

• According to the South African sludge 
guideline,

– Sludge may be used in agricultural lands if the:

• Microbial content,

• Stability, and

• Pollutant concentration fell within acceptable ranges.

• Sludge which qualify for agricultural use: 

– Should be applied according to crop nutrient 
requirement

• Maximum application rate set at 10 t ha-1 yr-1.



Can we use constant application rates 
regardless of the source of sludge?

• Sludge nutrient release rate varies:

– Among wastewater treatment processes, and

– agro-ecological zones.

• Hence sludge application rates should be 
adjusted accordingly.



Sludge N release rate varies between 

wastewater treatment methods
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Sludge N release rate varies between  agro-
ecologicl zones

• N mineralization varies significantly across agro-
ecological zones (sludge application rate 10 t ha-1)



SARA model development

• SARA model was developed to assist the 
implementation of site and crop specific sludge 
recommendation:

– Across SA agro-ecological zones,

– Cropping systems,

– Soil types, and

– Sludge types.



SARA model – flow diagram

SLUDGE CLASSIFICATION
Does the sludge qualify for safe use in agricultural lands?

No Yes

Farm 
parameterization

Location of farm:
Province, nearest 
weather station,

Soil parameterization

Crop parameterization

Sludge parametrization

Sludge recommendation 

Crop nutrient requirements – site specific
(per unit area)

Nutrient availability – site specific 
(per unit mass of sludge)

Economic analyses
(using commercial inorganic fertilizer as bench mark) 

Long-term trace metal accumulation



SARA MODEL

Sludge Classification Interface



SARA Model – sludge classification interface



SARA MODEL

Site, Crop And Soil Parameterization



SARA model – Site, Crop And Soil 
Parameterization



SARA MODEL

Sludge Parameterization



SARA model – sludge parameterization



SARA MODEL

Sludge Recommendation



SARA model – Sludge recommendation rate

Potassium recommendation (for 
optimal crop growth)

Total sludge recommendation for the 
farm

Sludge recommendation
per field



SARA MODEL

Cost Benefit Analyzer



SARA model – Cost benefit analyser 

Cost benefit analyses using 
commercial fertilizer as bench mark



SARA MODEL

Trace Metal Accumulation



SARA model – Trace metal accumulation 
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