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Tshwane’s First Combined Heat and Power Plant  
in Zeekoegat
The CFF supported the City of Tshwane to plan a combined heat and power (CHP) plant. As Tshwane’s 
Zeekoegat Wastewater Treatment Works (WWTW) produces biogas as a by-product of its sludge treatment, the 
upgraded facility will use it to produce energy. Previous renovations of the WWTW, built in 1991 and renovated in 
2014 and 2016, did not consider other uses for biogas. The CHP plant will produce up to 460 kW (nominal power) 
of electricity from waste processed at the plant and provide increased security against power outages that can 
prevent continuous operations. With a capital investment of USD 1.13 million and an operational investment of 
USD 8 million, the CHP plant is expected to cover up to 20% of the WWTW’s own energy needs.

The project serves as a model for cost-efficient technology at WWTWs across South 
Africa, with 20 potential sites identified for replication. This plant alone will reduce 
annual emissions by up to 3520t of CO2.

“The biggest impact of the project might 
be the successful implementation of a 
CHP plant in South Africa – constructed 
and running with proper operational 
maintenance. Together with the CFF, we 
got the project ready to be contracted. 
If all goes according to our plan, we 
will establish a sustainable renewable 
energy source, save money, and will 
reduce our GHG emissions significantly.”

KERNEELS C.M ESTERHUYSE
Deputy Director, Wastewater Treatment 
Operations, City of Tshwane

Funding Partners Implementing Agencies:

FINANCING SOLUTION:
The project is grant-funded by the National Department of Mineral 
Resources and Energy, with the city covering the operating costs. 
Operations run through a Build, Operate, and Transfer Public Private 
Partnership (PPP) to ensure transfer of expertise and skills to the city.

FINANCE LEVERAGED:
USD 1.13 million capital investment
USD 8 million operational investment

PROJECT PARTNER:
National Department of Minerals and Energy (DMRE),  
South Africa
South African National Energy Development Institute (SANEDI)
South African German Energy Program (SAGEN)

PROJECT SCALE:

85 megalitres of daily sludge processed 
for up to 460 kW nominal power



Creating a Model for CHP Plants  
Across South Africa
Equipping all WWTWs in South Africa with CHP Plans would 
generate up to 780 MW of nominal power

Establishing a new 
technology in Tshwane 
as a model for other 
municipalities across 
South Africa and beyond
	� Bringing an expert team of engineers, 

finance experts, and lawyers on board 
facilitated the understanding of the 
project with the city team and elevated 
the process to the next level. 

	� The process included productive 
knowledge exchanges with the cities 
of Cape Town, Johannesburg and 
Windhoek, which developed similarly 
complex CHP projects. 

	� The support from the technical 
experts and the resulting increased 
understanding of technical and financial 
project details made it possible to 
engage various actors within the city. 

	� As a result, the national Department 
of Minerals and Energy came on board 
and supported the project through the 
appointment of a project manager.

	� The buy-in of national level actors 
through the deployment of a project 
manager and their commitment to this 
project was essential to introducing 
a new technology that has inspired 
other wastewater treatment plants 
throughout the country.

“The CFF supported the project by 
providing technical advisors as well 
as an appointed transaction advisory 
(technical, legal, financial experts) to 
assist the municipality. Through this, 
the CFF provided skills that were not 
available in the municipality. This helped 
in drafting technical specifications, 
confirming what is happening in the 
field outside of Tshwane, and what 
would be the best in this municipality. 
Following, the CFF supported the city 
in drafting a contract by engaging with 
different stakeholders in the municipality, 
and the city’s different departments 
such as financial, legal, technical and 
sustainability departments within  
the city.”

“The process has assisted the city to 
internally recognize the resources and 
skills it already has. By not working in silos, 
we were able to collectively package 
a program, which is well accepted in 
the municipality. The CFF helped us to 
package projects in such a way that 
when you speak about them, you bring 
it to a level, which ordinary citizens 
easily understand. The financial model is 
instrumental for the CHP project: It is the 
basis for the decisions we take.”

“I appreciate the manner in which people 
were brought on board, especially the 
diversity of participants in the different 
CFF formats. What we gained from this 
cooperation is a sort of blueprint, on 
how to engage key stakeholders in the 
future and which we will use in similar 
interventions in the future and which  
we want to share with others.”

KERNEELS C.M ESTERHUYSE 
Deputy Director, Wastewater 
Treatment Operations,  
City of Tshwane

DOLLY MAFA  
Sustainability Mechanism Specialist, 
Sustainability Unit, City of Tshwane

SELLO MPHAGA
Head of the Sustainability Unit,  
City of Tshwane

SCALE-UP POTENTIAL
20 WWTW sites across 

South Africa

ELECTRICITY SAVINGS
20% of the WWTs 

overall energy demand

CUMULATIVE GHG 
EMISSION REDUCTION 

107,520 tCO2 
(2020 - 2050)

DAILY ENERGY 
GENERATION

460 kW nominal power



From Wastewater By-products to Heat and Energy –  
A Sustainable Path for South Africa
The cooperation between Tshwane and the CFF developed capacities across South 
Africa to access finance and secure the future of innovative projects

The CFF helped the Tshwane city administration 
to set-up a strong support network. Experienced 
partners, such as the national Department of Minerals 
and Energy (DMRE) or the South African National 
Energy Development Institute (SANEDI), joined the 
project ensuring financial closure and implementation. 

City officials were trained in key areas of 
conceptualizing, establishing and running a 
CHP plant through national and international 
peer learning sessions. Together with colleagues 
from Cape Town, the newly established Project 
Implementation Unit carried out a thorough 
contextual analysis, which included detailed 
explorations of legal issues, procurement strategies 
and contract management.

The CFF provided expert advice for a public 
private partnership allowing Tshwane to carry 
out the envisioned project. The focus was on 
supporting procurement, market surveys and 
financial modelling. City officials have also been 
equipped to track the CHP plant’s performance 
and to anticipate and mitigate operational risks. 

A state-of-the-art solution to use wastewater 
treatment by-products to generate heat and 
power. Through an international peer exchange, the 
city administration and the CFF jointly developed a 
technologically and financially feasible plan to bring 
the technology to Tshwane. This plan is ready to 
be implemented and may be used to roll out this 
approach throughout South Africa.

Once the proof of concept has been achieved, the role-out of the 
CHP technology used at Zeekoegat WWT is planned in several of 
the city’s other WWTWs. Also, a countrywide role-out has been 
considered by the national Department of Minerals and Energy.

	X SCALE-UP

“CHP hasn’t had a good track record within 
South Africa and in the wastewater treatment 
field. So, transforming this project into a 
successful model may lead to more such 
projects in the future. Obviously, in other kinds 
of projects we have a standard of how we do 
things – in this case we had to develop another 
approach first. In that sense, it’s a really different 
project. It could pave the way going forward 
also for others.”

STEPHEN VAN DER MERWE 
Deputy Director, Wastewater Treatment 
Operations, City of Tshwane



KEY CHALLENGES
	� The most significant challenge the project faced was to increase 

capacities to a level that ensures smooth operation of the CHP plant. 

	� CHP plants are technologically complex and have a long lifespan, which 
makes it necessary to establish processes of transferring capacities 
between colleagues over long periods of time.

BEST PRACTICES
	� Bringing the technical and financial consultants on board proved to be 

an accelerator for the entire project.

	� The legal, financial and engineering experts facilitated the PIU’s 
processes, which allowed focused and smooth collaboration between 
all involved parties, including the national Ministry of Energy and  
Mines (DMRE). 

OUTLOOK
	� The Zeekoegat CHP biogas project is well on track towards 

implementation. The city is preparing for procurement and negotiations 
with the private sector for a Build Operate Transfer contract. 

	� To ensure continuity and sustain the support into the future, the 
National Department of Minerals and Energy (DMRE) provided a project 
manager through SANEDI to assist the city to procure and manage  
the project. 

	� Tshwane is committed to disseminating their own lessons learned to 
other cities in South Africa. Tshwane and SANEDI will also sign an MoU 
to create a lasting partnership.

LESSONS LEARNED
	� Conceptualizing a complex and innovative technology requires regular 

and fully staffed planning sessions, which engage officials on all  
working levels.

	� International and national peer exchange is crucial to learn from each 
other in similar situations and to prevent the repetition of mistakes.

	� The Sustainability Unit located in the mayor’s office served as a 
champion for this technology and was essential in creating a narrative 
centred on climate change, and not simply accounting for the project 
through performance targets.

	� Establishing CHP plants requires technical personnel to embrace learning 
and advance their own skills and knowledge.


