
In many South African cities it is common practice to vent landfill gas on site, which causes global warming and 
affects the air quality of surrounding communities – a catalyst of poor health. The Johannesburg landfill gas to 
energy project, initially conceived as a carbon reduction project, aims to mitigate greenhouse gases from five 
landfill sites in Johannesburg, through converting its landfill gas to electricity. The five sites have a combined 
potential capacity of 18.6 MW of electricity, and the project will be by far the largest municipal-driven renewable 
energy development in South Africa to date.

Project Overview

The City of Johannesburg (COJ) identified that methane emissions 
at some of their landfill sites were in excess of the prescribed air 
quality licensing thresholds. They embarked on consultations 
with industry and identified that harvesting the landfill gas to 
produce electricity would solve their air quality problem. An 
ambitious landfill gas to electricity project has been initiated. The 
electricity produced will be sold to Eskom through the Renewable 
Energy Independent Power Producers Procurement Programme 
(REIPPPP).

The COJ’s Environment, Infrastructure and Service Department 
initiated the project and was assigned to manage the site and 
provision of the gas (the feedstock) to the project. Ener-G Systems 

has been awared the 20 year design, build, own and operate 
contract for the five landfill sites. The operation will be run under 
a profit sharing agreement with the COJ. After 20 years the plant 
will be transferred to the Municipality.

As City Power were unable to buy the electricity at rates above 
Eskom megaflex, Ener-G submitted bids to REIPPPP and in 
October 2013 the project was selected as one of the preferred 
bidders. At financal closure, reached in August 2015, a Power 
Purchase Agreement (PPA) was signed with Eskom at an indexed 
price of 94 c/kWh. This is the first municipal-driven project to 
participate in the REIPPPP.
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The Renewable Energy Independent Power Producers Procurement Programme (REIPPPP) is a competitive bidding process 
involving privately owned renewable energy companies, who will contribute to meeting governments’ target of 3 725 MW of renewable 
energy in South Africa, as set out in the national electricity plan IRP 2010-2030. The generation capacity allocated to landfill gas is 25 
MW. A detailed overview of the programme can be found on the website: http://www.ipprenewables.co.za

Installation of the flare system at 
Marie Louise landfill site. Source: Ener-G
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The calculations are high level based on average data and limited available information. Comparaison between projects is risky and should not be done without full understanding of the projects and their 
particularities. 

All values are projected and not actual since the projects are still under construction.

Technology

Ener-G Systems

Implementers

Ener-G Systems 
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City of Johannesburg

Developers Financers

Powered mid income 
households 
(based on an average 
monthly consumption 
of 500 kWh)

Average output 
per MW 
installed

Capital cost per 
MW installed
(MZAR/MW installed)

Operational cost per 
MW installed
(ZAR/MW installed/
month)

Capacity factor
[= ratio of actual output 
to potential output at 
full capacity, over the 
same period of time]

Operational costs 
per MWh 
(ZAR/MWh)

Landfill gas
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25 000 8 000 
MWh/MW installed/year

92%
R 13.4 
million

R 333 R 330

Ener-G Systems 
and

City of Johannesburg



Technical Description

The total potential electricity capacity of the COJ sites based 
on the expected waste per day is estimated to be 18.6 MW. The 
average electricity output for all sites combined is anticipated to 
be 150 GWh/year.

Indicative electricity potential for CoJ’s landfill

By the end of 2014, the construction of the wells and piping 
systems at Robinson Deep and Marie Louise were complete. Gas 
is being flared until the electricity generation equipment is ready 
for use. 

The construction at Robinson Deep started in February 2011 and 
was completed after three months, with a total installation of 68 
gas wells – the daily pumping capacity at Robinson is 1 400 cubic 
meters per hour (m3/h). The project was initially conceived as a 
Carbon Development Mechanism (CDM) project and the Robinson 
plant generates 6 000 Verified Emissions Reductions (VER) per 
month. 

Construction at Marie Louise was also completed in three months 
with a total installation of 28 wells – the daily pumping capacity 
is 500m3/h to date and will be increased when the electricity 
generation equipment is commissioned.

Landfill gas (mostly methane and carbon dioxide) is 
produced during the anaerobic decomposition of the 
organic waste in landfill sites. Landfill gas is extracted 
continuously from the landfill body through a pipe 
network made up of perforated tubes that are drilled into 
the landfill. In the first stage, landfill gas is captured and 
destroyed by using a flare, while in the second stage the 
captured gas is fed to a modular electricity generation 
plant. The generator combusts the methane in the landfill 
gas to produce electricity for export to a local power 
purchaser. Excess gas, and all gas collected during periods 
when electricity is not produced, is flared. The purpose 
of flaring is to dispose of the flammable constituents, 
particularly methane, safely and to control odours, health 
risks and adverse environmental and climate impacts.

Project Business Model

The project is a design, build, own, operate and transfer model, 
whereby a private company, Ener-G Systems, was appointed 
by CoJ to develop and operate the plant, with a profit sharing 
agreement with the municipality. Ener-G will transfer the plant 
to the municipality after twenty years, which is the anticipated 
lifespan of the plant. 

Compliance with MFMA
Once the initial concept and feasibility of the project had been 
established, a series of legal opinions were sought to ensure 
that the project complied with the regulations stipulated in the 
Municipal Finance Management Act (MFMA, Act 56, 2003). The 

Landfill
site

Expected waste 
(tons/year)

Planned capacity 
(MW)

Robinson Deep 400 000 5.5

Marie Louise 530 000 6.0

Linbro Park 360 000 3.3

Ennerdale 90 000 0.5

Goud Koppies 270 000 3.3

Extraction of landfill gas to be
used for electricity generation

Original source: Ener-G  

Gas piping network for collecting 
landfill gas at Marie Louise
Source: Ener-G  



proposal was complex and three MFMA issues pertained: long term 
contracting, the disposal of municipal assets and public private 
partnerships. Section 33 of the Municipal Finance Management 
Act, stipulates a public consultation process for any contract with 
financial obligations longer than 3 years. COJ sought legal opinion 
to determine whether the municipality was able to proceed with 
a Request for Proposals (RFP) towards a long-term contract prior 
to conducting a public participation process. They were legally 
advised to proceed with the RFP. Once a preferred bidder had 
been determined, the municipality undertook the required public 
participation process before signing the contract with Ener-G. 

The municipality engaged extensively with legal opinion and 
National Treasury’s Private Public Partnership (PPP) Unit around 
the issues of disposal of municipal assets (section 14 and 90 of the 
MFMA) and PPP (section 120 of the MFMA). Two legal opinions 
obtained by COJ confirmed that landfill gas is not a municipal 
asset: it is not reflected on the municipal asset register, although 
it is a municipal liability and municipalities budget to manage the 
gas. It was thus concluded that the project did not involve the 
disposal of municipal assets and did not constitute a PPP. National 
Treasury’s PPP Unit also sought legal counsel, which confirmed 
this opinion, though the PPP Unit remained concerned with this 
decision. Since the municipality contacted NT at the beginning of 
the project, they have made sure that all regulations have been 
followed. 

Licensing and Permitting 
The licensing and permitting process for the plant was the 
responsibility of the contractors, although the City of Johannesburg 
did assist in the process. Several departments were involved in 
both the licensing and contract development processes, including 
Environment and Infrastructure Services Department (lead), City 
Power, Johannesburg Property Company, Pikitup, and the Legal 
and Contracts Department. 

Power Purchase Agreement
It was initially foreseen that the City, through City Power, would 
buy the electricity produced at the landfill sites. Negotiations 
started but an agreement could not be reached as the minimum 
price proposed by Ener-G of 71c/kWh was substantially higher 
than the average price of Eskom electricity at the time (52 c/kWh). 
In terms of the MFMA requirement to procure services at best 
value for money, the City felt unable to accept the proposed price 
offered by Ener-G. 

Ener-G submitted bids to the REIPPPP instead, and in October 
2013 the project was selected as one of the preferred bidders. A 
Power Purchase Agreement (PPA) was signed with Eskom at an 
indexed price of 94 c/kWh at financial closure in August 2015. 

Grid integration
Of the five landfill sites, three landfill sites will be connected to the 
Eskom grid and two to the City Power grid. For these two sites and 
as per the REIPPPP processes, no wheeling arrangements were 
needed. This particular metering point on the network becomes an 
Eskom point of supply, delivering electricity directly to City Power. 
Eskom and City Power amended their delivery supply agreement 
to cater for this additional point of supply on the network.

Project Timeline

Commissioning phase – includes HV and LV 
electrical commissioning, commission gas 
collection system and start of commercial 
operations where electricity is fed into the grid.

2016

Construction phase of generating plant – 
includes generation compound extensions, 
gas collection system extensions, switch gear 
installation, HV connection works and generator 
installation.

2014 - 2016

Request For Information (RFI) followed by 
mayoral approval to pursue the project; high level 
technical studies.

2007

Request for Proposal (RFP) issued.
2008

General

City of Johannesburg awarded a 20 year contract 
to Ener-G systems to build, own operate and 
transfer the plant.

2009

Environmental Impact Assessment, including 
approval of waste licenses.

2010

Project reached preferred bidder status under the 
REIPPPP.

2013

Application for connection quote and license with 
NERSA.

2013

Negotiations between Ener-G and City Power on 
electricity tariffs.

2009 - 2013

The project reaches financial close under the 
REIPPPP processes.

August 2015

Procurement phase – includes generators, HV 
connections and switch gear.

2013 - 2014

Construction phase of wells and piping system 
completed at Robinson Deep landfill.

2011

Details for Robinson Deep

Construction starts.
January 2016 



Challenges, enablers and lessons learnt

Permit and licensing processes
Obtaining the project’s waste license took longer than expected 
as there was an amendment to the ‘National Environmental 
Management: Waste Act’ which needed attention. 

Procurement and contracting
The main challenges faced by the municipality were questions 
relating to the MFMA which governs financial management 
of municipalities and the development of the Power Purchase 
Agreement between Ener-G and a willing buyer. A project of this 
nature had not been done and required clarification around the 
legal status of the waste stream and the contracting. It is always 
advisable to contact NT in case of such innovative project soon in 
the project development.

Initially much time and effort went into negotiating a PPA 
between the service provider and City Power. The particular 
sticking point was the issue of the price of electricity. The price of 
the production of electricity from landfill gas was still marginally 
higher than the average purchase price of electricity from Eskom. 
The MFMA states that service must be procure at best value for 
money. Where electricity may be procured more cheaply from 
Eskom, municipalities have interpreted this as essentially ruling 
out purchase of higher cost renewable-sourced electricity. 

Turning to the REIPPPP was an innovation arising out of necessity, 
but has proved an important step in the project. However, REIPPPP 
is a bidding process, and selection into the programme cannot be 
counted upon during project development by a municipality. It is 
also a lengthy process, and added to the time delays on the project. 

Since the project is the first landfill gas to electricity project 
approved under the REIPPPP and the first project with connection 
both to Eskom and municipal grids, finalising the contractual 
arrangements between Eskom, the DoE and the municipality have 
taken time. The concept of the point of intake into the City Power 
grid becoming a new Eskom intake point (embedded now within 
the City Power redistribution area) was an important innovation, 
bypassing cumbersome and unnecessary wheeling arrangements
.

Financing
The approach taken by the municipality was innovative and lead 
to a risk-sharing concept beneficial for the city. The municipality 
undertook only high level feasibility studies, transferring the 
technical risks to the service provider. Ener-G was also tasked 
to finance the investment costs, thus avoiding burdening the 
municipal budget. In so doing, the municipality avoided any 
financial risk in this project and successfully implemented the 
relevant conditions in Section 33 of the MFMA without much 
difficulty. 

Delays in implementation largely relating to securing a willing 
buyer has had financial implications for the project. As operations 

will start later than initially planned, there are delays in the accrual 
of revenue from electricity sales and this increases the payback 
period of the project, pushing up financing costs.  

Despite these challenges, the new direction of being selected as 
preferred bidder in the REIPPPP has enabled the project to reach 
the desired financial sustainability.

Carbon Finance
The project was registered as a CDM project with United Nations 
Convention on Climate Change (UNFCCC) in December 2012; 
it can thus sell carbon credits or CER units (Certified Emission 
Reduction), which were accrued from date of commissioning of 
the sites, in the compliance market. Prior to certification, they may 
sell VER’s (Verified Emission Reduction) in a voluntary market. 
However, the international carbon market has collapsed in the past 
couple of years. If carbon markets do not recover, the CDM would 
yield a disappointing outcome. Indeed the project hoped to gain 
additional financial co-benefit of its emission reduction efforts. 
Project financers are hoping for a reprieve with the introduction 
of the Carbon Tax in South Africa and the associated carbon offset 
programme, set to be implemented in 2016.

Operational and technical challenges and 
opportunities
As part of the capacity building and skills transfer, the project 
manager from the municipality’s side is being trained to ensure 
that sufficient skills are retained within the municipality for future 
landfill gas to energy plant operations.

The project is ambitious and pioneering. It represents the biggest municipal renewable energy project to date and the first landfill gas to 
electricity project in the REIPPP Programme. As such, there have been delays and learning by doing. In particular, the REIPPPP contracting 
process and electricity price negotiations caused a series of delays in implementing the project.

Gas piping network for collecting 
landfill gas at Marie Louise

Source: Ener-G  
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More information and other case studies from this series are also available on www.cityenergy.org.za
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Start of operations

Total 18.6 MW 
for 5 sites
Robinson Deep:  	 5.5 MW 
Marie Louise:   	 6.0 MW 
Goud Koppies:  	 3.3 MW 
Ennerdale:  		  0.5 MW
Linbro Park:  	 3.3 MW

Capacity Average electrical 
output

Build, own, 
operate and 
transfer model

Project delivery 
model

Ener-G systems signed a Power Purchase Agreement 
with Eskom who in turn directly feeds in the electricity 
to City Power for the sites connected to City Power’s grid. 
Electricity is sold to Eskom through the REIPPPP at 94c/kWh.

Electricity 
production

Capital
cost

Operational
cost

150 000 
MWh/year (anticipated)

R 250 
million
(includes gas extraction and 
electricity generation)

R 50 
million / year 
(anticipated)

Commission 
generators 
Robinson Deep:  	 2016
Marie Louise:   	 2016 
Goud Koppies:  	 2016  
Ennerdale:  		  2016 
Linbro Park:  	 2017


