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Historical Drivers to Wastewater 
Technology Development

Protection of public health TSS, 

Pathogens 

Oxygen depletion in receiving water 

bodies, septic streams, fish kills

TSS, BOD5, 

COD

Eutrophication or nutrient 

enrichment  of natural aquatic 

ecosystems

N, P

Aquatic toxicity and receiving waters 

health

NH3, Metals

Persistent, recalcitrant organics, 

such as health and personal care 

derivatives

TOC, TOX

Reclamation and re-use of treated 

wastewater for potable use (indirect)

TOC, TOX, etc.
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Mainstream Treatment Technology 
Choices

üSolar pond systems

üAttached growth systems:

üRotating biological reactors

üTrickling (bio) filters

üSuspended growth systems:

üActivated sludge

üMembrane based biological 

processes



Solar  Pond Systems

Many small communities in the world start 
their bulk sanitation services with a 
pond system

In the Southern African context, solar 
pond systems typically applied in the 
following situations:
üHigh performance ponds

üPretreatment technology, upstream of 
other treatment processes

üIntegrated technology with other 
treatment processes

üMaturation ponds downstream of 
secondary treatment to assist 
disinfection



Anaerobic pretreatment pond system





Conventional & High Performance 
Pond System

Pretreated
(screened)
Wastewater

Pretreated
(screened)
Wastewater

Waste
Sludge

Waste
Sludge

Ferric/
Alum

Pond
Effluent

Pond
Effluent

Facultative
Pond(s)

Facultative
Pond(s)

CONVENTIONAL POND SYSTEM

HIGH PERFORMANCE POND SYSTEM

Oxidation Ponds

Oxidation Ponds

Recycle Pumps
(optional)

Recycle 
Pump

Polishing
Wetlands

Nitrification
Trickling Filter

8011-006



Anaerobic Pond Upstream of 
Secondary Treatment
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Ponds Integrated with other 
Treatment Technologies, PETROÊ

Feed
Wastewater

Digested
Sludge

Humus
Sludge

Treated
Wastewater

Humus
Clarifier

8011-015

Trickling Filter

Oxidation Pond

Anaerobic 
Pond 



Trickling (bio) Filtration System

Survey of South African wastewater 

treatment plants indicated that more 

than half still have trickling filters 

(biofilters). There are many variations 

to the proper use of trickling filters:

üConventional trickling filtration 

üPolishing nitrification filters

üTrickling filter / solids contacts process

üTrickling filter / activated sludge process

üBNR activated sludge with external 

nitrification filters 




