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Promoting energy-efficient technologies: Generating biogas from the digestion of 
municipal wastewater sludge

GIZ SAGEN supports training and capacity building to improve the operation and maintenance of 
municipal wastewater treatment plants, and to promote the use of generated biogas for power and 
heat applications.

The challenge

Anaerobic digestion is one of the oldest technologies used 
in South Africa to treat and stabilise sludge at municipal 
wastewater treatment works (WWTW). One by-product of 
the process is a methane-rich biogas, which is acknowledged 
as a renewable energy source that could be used to supply 
electricity to the treatment plant through Combined Heat 
and Power (CHP) generation, or to feed into the electricity 
grid. A well-operated digestion process also produces 
nutrient-rich, high-quality biosolids for agricultural and 
other beneficial uses. Importantly, an optimised anaerobic 
digester presents an ideal start to a climate response by 
means of reducing greenhouse gas emissions and the 
environmental footprint of a municipality/city. 

Although anaerobic digestion is well established and widely 
applied as a wastewater treatment technology in South 
Africa, many municipal plant personnel lack the skill and 
understanding to operate the system optimally. As a result, 
energy generation from biogas and the use of biosolids for 
their nutrient properties are not fully exploited in the South 
African energy sector. 

Municipalities have a high potential to achieve electricity 
savings through implementing renewable energy and energy-
efficient solutions at their premises. It is estimated that 
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around 35% of municipal electricity expenditure relates to 
water and sanitation, mostly from the consumption of energy 
at the municipal WWTW. The on-site production of biogas 
at the WWTW (co-generation) could generate electricity 
for own consumption in an efficient and environmentally 
beneficial manner. It is estimated that around 80 municipal 
WWTW have the potential for a co-generation project to 
be implemented immediately. Although the potential for 
biogas projects is high, the sector still requires support to 
enable investment.

Our approach 

A best-practice guide ...

In 2018, SAGEN and its appointed consultant from Water 
Group Holdings developed a practical guideline called 
“Anaerobic Digestion of Municipal Wastewater Sludge”.  
The guideline demonstrates the relationship between 
maintenance, design, operation and business processes, 
and how they should work together to ensure that an 
anaerobic digester is capable of producing biogas and 
biosolids of the highest quality. The guide further promotes 
the opportunities associated with the recovery of biosolids 
and energy from municipal wastewater sludge and organic 
substrates. The publication of the guide marked the first 
occasion on which wastewater plant operators, maintenance 
personnel, managers, researchers and planners had access to 
the latest information, which included the most recent and 
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innovative developments, as well as outlined best practices 
for the maintenance and operation of municipal wastewater 
treatment works and the application of biogas to supply the 
energy demand of the plant. The guide was reviewed by the 
biogas industry association (SABIA), the Water Research 
Commission (WRC) and City of Cape Town to ensure all 
academic, engineering and operational facts are accurate. 

The underlying principle of the guideline is that a sustainably 
operated anaerobic digester can be achieved only when 
a holistic and integrated approach to optimisation is 
implemented. The “Capable Plant” model demonstrates 
the relationship of the components of administration, 
maintenance, design and operation and how they must 
all work together to ensure that the plant can produce 
high-quality biosolids, high-yield and quality biogas and, 
ultimately, energy generation.

Training and capacity building ...

WISA (Water Institute of Southern Africa) is SAGEN’s 
training implementation partner and will oversee the roll-
out of training courses, updating of training material and 
accreditation of trainers and trainees. The two-day training 
course for technical managers, senior process controllers 
and plant inspectors involved in the operation and 
management of anaerobic digestion of wastewater sludge is 
accredited by WISA and carries two continued professional 
development points. SAGEN will also explore additional 
training partnerships to ensure that the training is rolled out 
to a wide audience.



Results in figures ... 

In total, 56 trainees attended the three pilot training 
sessions held at ERWAT and Cape Town. Of these, 14 were 
women (25%). Since the training sessions were also attended 
by representatives of other organisations, it is worthwhile 
noting that 36 trainees were bona fide process controllers 
and plant operators, of which seven (or 19%) were female. 
Future training courses will focus on plant operators and 
process controllers.

Feedback was obtained through a structured questionnaire, 
completed by 50 participants. All participants indicated 
their satisfaction with the course content. 94% found the 
content relevant for their jobs, while 90% felt that they 
would be able to perform better in their jobs after the 
training. In terms of the course design, participants were 
satisfied with the difficulty level (96%) but indicated that 
the pace of the theoretical component should be slowed 
down to accommodate the amount of information. 100% of 
participants felt that the course increased their knowledge, 
and 96% indicated that they would be able to to apply what 
they learned.

Recommended improvements to the course included 
increasing the duration, adding more case studies and 
including site visits to plants that generate biogas.

… and in stories

SAGEN focused on the development of competencies 
at an individual level through training measures, skills 
development activities and exposure of plant operators to 
best-practice concepts. One participant wrote: “Thanks 
again for a fantastic training session. The professional 

content and manner in which it was presented, has ignited a 
desire and passion to learn more.”  

The training course is accredited and issued with continued 
professional development (CPD) points. After receiving the 
official course certificate, a participant from the ERWAT 
session noted: “I am very happy that this training course 
will actually mean something for my CV and earn me CPD 
points.”

Capacity development on the organisational level focused 
on increasing the capacity at municipal level to operate 
wastewater treatment works and to analyse the potential 
of utilising their biogas for heat and power generation.  
The training course was also a bottom-up intervention to 
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increase awareness of the potential of biogas for municipal 
own-use applications and to enable a first-step feasibility 
analysis of a municipality’s own plant. “The most valuable 
part of the training course was to learn about the value of 
CHP engines with respect to energy saving and reduction 
of greenhouse gases”. The increased capacity to make 
investment potential will positively impact on municipal 
decision-making processes.

The activity strengthened cooperation in the sector, with an 
increased ability on the part of SALGA to provide support 
to municipalities as well as the entry of a new partner into 
WISA to deliver training on an on-going, sustainable basis.

What next …

The guideline will be reviewed and updated after the pilot 
training sessions, and a final version will be available by March 
2019. SAGEN and Water Group Holdings will implement a 
Train-the-Trainer session in early 2019 to broaden the pool of 
qualified trainers for the roll-out of the programme. Training 
courses will be hosted by WISA during 2019, while SAGEN 
will support a series of training workshops in collaboration 
with SALGA. SAGEN will also explore training partnerships 
with other donors and implementation agencies.

Our partners
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