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List of Abbreviations
AD

Anaerobic Digesters/Digestion

AS

Activated Sludge

BNR

Biological Nutrient Removal

CHP

Combined Heat and Power

COD

Chemical Oxygen Demand

CSIR

Council for Scientific and Industrial Research

DAF

Dissolved Air Flotation

DB

Sludge Drying Beds

GIZ

Deutsche Gesellschaft für Internationale Zusammenarbeit (GIZ) GmbH

HS

Humus Sludge

kg

Kilogram

kl

Kilolitre

kWe

Kilowatt (electrical energy)

kWt

Kilowatt (thermal energy)

l

litre

MBR

Membrane Bioreactor

mg

milligram(s)

MJ

Mega Joule

MLE

Modified Ludzack-Ettinger (Process for the denitrification of wastewater)

Ml

Mega litre(s)

PS

Primary Sludge

PST

Primary Settling Tank

RAS

Return Activated Sludge (WAS from clarifier recycle)

SL

Sludge Lagoons

SS

Suspended Solids

VSS

Volatile Suspended Solids

WAS

Waste Activated Sludge

WWTW

Wastewater Treatment Works
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Part 1

Biogas at wastewater
treatment works

South African wastewater treatment works (WWTW)
have a high potential in saving on their electricity bill
through implementation of sustainable energy solutions.
Biogas which can be produced through decomposition of
organic matter in the absence of oxygen (process known
as anaerobic digestion) can be one of these solutions.
Anaerobic digestion is implemented in South African
WWTW for sludge treatment purposes since 1960ies. Many
of the works still have functioning digesters to treat the
sludge in order to minimise the water content, decrease the
pathogen load and remove the odours.

heating as well as electricity for onsite consumption. A
biogas project with a CHP unit will be technically and
financial feasible if the quantity and quality of sludge
produced daily at the WWTW is adequate. Each municipal
WWTW has a unique water treatment process, which
leads to highly variable biogas yield, which could be
substantially different from a theoretical calculation based
solely on the inflow of wastewater in the WWTW. It is thus
very important to understand in detail the waste water
treatment processes to assess the biogas potential in a
WWTW.1

Biogas produced from anaerobic digestion, which is
currently flared in most WWTW can be used in Combined
Heat and Power (CHP) engines to generate heat for digester

1

For more information refer to Annex A
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Part 1 - Annex A
Energy potential of sewage as impacted by treatment process
The energy potential of sewage or a WWTW is directly
dependant on the imposed organic load expressed as
Chemical Oxygen Demand (COD) or Biological Oxygen
Demand (BOD). The main purpose of sewage treatment is to
remove BOD (or COD) because it exerts an oxygen demand
in the receiving water due to the biological activity.
The higher the BOD/COD in sewage the higher the
potential energy of the sewage is. Typical domestic sewage
COD is in the range 500 mg/l to 1000 mg/l. Some industrial
effluent COD can be higher than domestic sewage, but may
have other problems associated with treatment.

Sewage can be treated aerobically or anaerobically. All
aerobic processes use energy as an input to treat/stabilise
sewage, while all anaerobic processes are energy positive
treatment methods because methane is produced during
the treatment process. However anaerobic treatment
processes alone cannot produce an effluent that complies
with the required standard and some degree of aerobic
polishing is required in order to produce a compliant
effluent quality.
The main sewage treatment steps can be categorised into
the following sequences:

Preliminary treatment

Primary treatment

Secondary treatment

Tertiary treatment

Screening

Anaerobic ponds

Oxidation ponds

Chemical precipitation

De-gritting

Primary settling tank

Trickling filter

Filtration

etc.

Septic tank

Rotating biological
contactor

Disinfection

etc.

Activated sludge

etc.

Membrane bioreactor
etc.
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treatment
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Primary
treatment

Secondary
treatment
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disposal
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Effluent
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phosphorus
removal,
disinfection

Anaerobic digestion

Figure 1: Schematic overview of the different treatment processes, their energy demand and biogas potential

Preliminary treatment:
Screening and de-gritting should have no significant
impact on downstream biogas potential, although small
aperture screen fields and oversized degritters could

potentially remove some organic material, thus reducing
biogas potential. If this is the case, the handling and
disposal of screenings and grit would cause high level of
nuisance conditions such as odour and attracting vermin.

Figure 2: Screening			
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Figure 3: Primary treatment			

www.dwa.de (c) Höcherl

Primary treatment:
Primary treatment has a major impact on the biogas
potential of a treatment plant. The main objective of
primary treatment is to remove settleable solids/COD from
the raw sewage to reduce the load or secondary process
steps. For domestic sewage the major fraction of the settled
solids is biodegradable and will produce biogas when
anaerobically digested.
Primary treatment options include:
•

Septic tanks are generally only used for sewage flows
less than 50 to 100 kl/d and therefore too small for
power generation. Typical septic tank design does not
support effective biogas generation or collection.

•

Primary settling tanks typically remove 50% to 60%
of the settleable solids and 30% to 40% of the COD
from the incoming sewage. Primary sludge from the
PST is the best source of sludge for digestion and
biogas generation.

•

Activated primary settling tank are settlers that are
slightly deeper than normal settling tanks. Primary
sludge is retained in the settler for three to five days

while it is recycled and screened for the purpose of
fermenting and production of volatile fatty acids to
assist with the nutrient removal in specially configured
activated sludge plants. Excess sludge from activated
primary settling tanks is normally discharged to
anaerobic digesters. Fermented primary sludge will
produce slightly less biogas than raw unfermented
primary sludge.
•

Primary settling tank with external fermenters are
similar to the activated primary settler described above
except for the fact that fermentation is facilitated in a
separate structure outside the PST.

Secondary treatment:
Secondary treatment is another treatment group that has
a significant impact on the biogas potential of a WWTW.
Secondary treatment removes biodegradable soluble COD,
as well as finely dispersed and other unsettled solids from
sewage. Secondary treatment is normally based on aerobic
processes that consume power and generate sludge.
Secondary sludge is more stabilised than primary sludge
and would therefore produce less biogas per unit mass of
sludge.
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Figure 4: Secondary settlement tank 		

Typical secondary treatment processes would be:
•

Trickling filters with humus tanks

•

Trickling filters followed by solids contact (activated
sludge) reactor with humus tanks

•

Extended aeration activated sludge (for treatment of
unsettled raw sewage) with clarifiers

•

Fully aerobic activated sludge with clarifier

•

Biological nutrient removal activated sludge processes
with clarifiers

•

Activated sludge based on membrane bioreactor
(MBR) where the clarifier function is replaced by
membrane separators

•

Activated sludge based on suspended and/or fixed
media carriers for performance enhancement

Secondary treatment that employs an activated sludge
process can be based on shorter or longer sludge retention
times (sludge ages). Waste sludge from reactors operated
at shorter sludge ages (from 10 days) has a higher biogas
potential than waste sludge from reactors operated at
longer sludge ages (up to 25 days) when anaerobically
digested.

www.dwa.de (c) Höcherl

A complicating factor in evaluating the energy potential
of older plants is that most of the older plants consist
of a number of modules, each module/extension
representing a different treatment technology that
was applicable/popular at the time of implementation.
Each of the modules, representing different treatment
technologies has varying degrees of energy potential.
The energy potential of the plant would therefore be a
weighted average allowing for the potential of each of the
technologies/modules and the fraction of the total load
diverted to each module.

Figure 5: Trickling filter
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Some municipal treatment works rely on fully aerobic
treatment processes because treatment plants are less
capital intensive and easier/simpler to operate, but have
higher life cycle cost due to higher energy consumption
per kilolitre of sewage treated. Fully aerobic treatment was
typical in South Africa during the period when the unit
power cost was reasonable.

Tertiary treatment:
Tertiary treatment essentially has no impact on the energy
potential of a sewage treatment plant.
In summary a selection of typical treatment process
combinations where identified and classified in terms of
biogas potential (value of 10 reflecting maximum potential
and zero reflecting no potential):

Process train
applicability in
South Africa

Primary treatment

Biogas
potential

Comment

Uncommon

Upflow anaerobic sludge blanket digester with aerobic
polishing

10

More suitable for
industrial effluent

Uncommon

Anaerobic solids contact digester with aerobic polishing.

10

More suitable for
industrial effluent

Common

Primary settling tanks with trickling filter, all sludge to
anaerobic digester

7

Generally older plants

Common

Primary settling tanks with any form of activated sludge,
all primary and secondary sludge to anaerobic digester

6

Common

Primary settling tanks with sludge fermenters and any
form of activated sludge, all primary and secondary
sludge to anaerobic digester

5

Uncommon

Any form of activated sludge without primary settling, all
secondary sludge to anaerobic digester

4

Common

Primary settling tanks with any form of activated sludge,
all primary sludge to anaerobic digester, secondary sludge
to drying beds or sludge lagoons

3

Common for
small plants

Anaerobic ponds followed by oxidation ponds.

2

Generally too small for
CHP

Common for
small plants

Septic tanks with rotating biological contactor (RBC) or
trickling filter

0

Generally too small for
CHP

Common

Any form of activated sludge without primary settling, all
secondary sludge to drying beds or sludge lagoon

0

Typical for biological
nutrient removal plant
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Part 2

Approach to survey

1.

Approach to the gathering of information

1.1

Data collection

This report is the result of a high level assessment of the
biogas potential of sewage treatment plants in South Africa. It
was based on a single page questionnaire sent to all identified
sewage treatment plants. There was a deliberate decision to
keep the questionnaire as simple as possible in order to not
discourage participation or completion of the questionnaire
due to information that is not generally available.
The questionnaire is included as Annex B. The request also
offered to return a brief report on each plant for which a
questionnaire was completed. Some resistance, delays and
poor response were experienced during collection of the data.
The published 2012 Green Drop Progress Report was used
as the initial source for identifying WWTW with capacities
of 10 Ml/d and larger. The list of plants are as tabled in the
Plant Index of this document. In summary plant capacities
are distributed as follows:
Number of WWTWs in the range 10 to less than 15 Ml/d		

41
Number of WWTWs in the range 15 to less than 25 Ml/d		

26
Number of WWTWs in the range 25 to less than 50 Ml/d		

37

The total number of WWTW in the range 15 Ml/d and
more are ninety (90) and the plants in the range 10 Ml/d
and more are one hundred and thirty one (131), of which
two plants in the latter group are privately owned, i.e. not
owned by municipalities. These two plants have not been
approached to complete the questionnaire:
1.

Sasol Synfuels, Sasolburg, Mpumalanga. 			
17.0 Ml/d

2.

Durban Water Reclamation (Pty), KwaZulu-Natal		
47.5 Ml/d

During the interpretation of collected data, it was
concluded that the Durban Water Reclamation Plant is
located adjacent to the eThekwini Southern Plant site and
treats a portion of the preliminary treated water from the
Southern treatment works for industrial re-use.

1.2

Data analysis

The data submitted was evaluated with a help of the
“Municipal Wastewater Treatment Works Biogas to
Combined Heat and Power Evaluation Tool” (further
referred as "the tool").2 The tool was used to calculate
the potential on the base of the information regarding
the process implemented at works (collected through
questionnaire) as well as financial assumptions (done by
author).

Number of WWTWs in the range 50 and more			

27

2

The tool can be downloaded under the following link http://www.cityenergy.org.za, Renewable Energy, Tools and Guildelines (last assessed June
2016)
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2.
1.

Assumptions regarding COD loads and electrical onsite
consumption
In some WWTWs Chemical Oxygen Demand (COD)
and/or Suspended Solids (SS) are not monitored or
known. In these cases a typical municipal organic
loading was assumed with a COD of 650 mg/l and a SS
of 360 mg/l for the purpose of this assessment report.
Assumed values are reflected in italic font in this
document text and related summary tables.

2.

The energy assessment assumes that the reported
anaerobic digesters are in an operable condition,
subject to rehabilitation or upgrading as reflected
in the report. For this high level assessment it was
in all cases assumed that it would be economically
feasible to upgrade or rehabilitate the digesters and
associated equipment. These assumptions would
need to be investigated for plants that reflect some
potential in order to proceed to next logical project
step being a technical feasibility study.

3.

Typically, plant power consumption is not readily
available in the plant operating environment. Power
consumption was instead estimated based on
treatment technology or combination of technologies
utilised at each plant. For this purpose power
consumption was estimated on the following basis:

Where:
E = treatment energy consumed in kWh/m3
Q = design capacity in Ml/d
The formula reflected above for the trickling filter
was obtained from “Total Energy consumption for
Municipal wastewater treatment”, Robert Smith,
EPA-600/2-78-149, August 1978) and adjusted for
SI units. The activated sludge power consumption
formula) was additionally adjusted for typical longer
sludge ages preferred in South Africa (to allow for
nitrification), as well as to allow for primary settling
or no primary settling. These adjustments allowed
for the application of the formulas for typical South
African process configurations. The accuracy of the
energy estimates were considered appropriate for
the high level power consumption estimates for the
purpose of this report.

Trickling filter plants/modules: 				
E = 0.185 x (Q x 3.785) -0.12
Activated sludge plants/modules:			
E = 0.727 x (Q x 3.785) -0.06
Extended aeration plants/modules:			
E = 0.945 x (Q x 3.785) -0.06
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3.

Assumptions regarding project feasibility

The suggested feasibility of the CHP projects as reflected
on the “dashboard” reports (output from the “Municipal
Wastewater Treatment Works Biogas to Combined Heat
and Power Evaluation Tool”) for each of the assessed plants
with the required basic infrastructure (primary settling
tanks and anaerobic digesters), should be interpreted
against the following background:
1.

2.

All the projects were assessed using a financial default
approach of 10% of capital from municipal funding
and the balance of 90% of capital from an external
loan at an interest rate of prime minus 2%,. i.e. 7.5%
per annum interest (rates applicable at the time the
project was initiated), repayable over 120 months.
All the CHP project financial feasibilities are based
on the assumption that a CHP in operating and
maintenance contract will remain in effect from startup for the project duration of 15 years.

3.

With this approach as basis, the cut-off between
feasible and non-feasible projects fall in the capacity
range 250 kWe to 450 kWe.

4.

The feasibility of an assessed project is impacted
by how well the size of the generator fits the biogas
potential, particularly from 400 kWe upward where
the generator sizing steps increase from 100 kWe
to 200 kWe. A poor fit could result in a non-feasible
project. In this case selecting a smaller generator may
result in a more feasible project.

5.

6.

CHP units are usually sized for the volume of the
biogas produced estimated on the base of the designed
daily plant loading. If the plant loading at the time of
assessment is low and a low growth is expected, the
financial feasibility for this situation will tend to be
negatively impacted. A lower initial CHP capacity may
result in a financially more feasible project.
Municipalities that have internal operating and
maintenance skills with regard to CHP equipment
and prefer to source this service internally, could have
a positive effect on project feasibility, i.e. smaller CHP

projects will become financially feasible because of the
fact that money may be saved with regard to operating
and maintenance contracts, although this situation is
expected to be unlikely.
The Municipal Wastewater Treatment Works Biogas
to Combined Heat and Power Evaluation Tool uses the
following generator size range expressed in kWe:
10, 50, 75, 100

(steps in 25 kWe)

100, 200, 300, 400

(steps in 100 kWe)

400, 600, 800, 1000, 1200

(steps in 200 kWe)

1200, 1500

(steps in 300 kWe)

1500, 2000, 2500, 3000, 3500 and 4000

(steps in 500 kWe)

The tool selects a generator set (implying the associated
capital cost) based on the potential energy available
when the flow reaches design capacity. The tool selects a
generator sizing that is always bigger than the estimated
potential energy at design capacity. For an estimated
potential energy at design capacity of 199 or 200 kWe the
tool would select a 200 kWe which would be well utilised
over the life cycle, but for an estimated potential energy at
design capacity of 201 kWe, the tool would select a 300 kWe
generator which would theoretically result in a less feasible
project.
All plants indicating borderline feasibilities could be
feasible and should be re-evaluated taking into account
aspects such as:
1.

The effect of poor fit of generator size, particularly
for smaller capacities (for example, due to standard
generator sizes increasing by fixed kWe steps, when a
generator size of 200 kWe for an estimated potential
of 110 kWe is selected by the tool and the capital
investment is not efficiently utilised).

2.

Low CHP utilisation due to low present flow and slow
growth.
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3.

Low CHP utilisation due to low organic load and slow
growth.

4.

If local management operating and maintenance
skills allow, operating the CHP plant without full
time private sector assistance could swing project
feasibility. This decision should however not be taken
lightly.

5.

Inaccurate data submitted for assessment purposes.
The plant organic loading (Chemical oxygen demand
and suspended solids) has a big impact on the project
feasibility. Higher organic loading results in more
feasible plants.

6.

Different financing approach could swing feasibility
(i.e. own funds, grants, etc.).

Biogas Potential: A Survey of South African Wastewater Treatment Works
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4.

Assumptions regarding to the technical assessment of
biogas potential

Two electrical power figures were prepared for each plant:
1.

2.

The design raw influent sewage potential: This
figure takes into account the reported average present
influent organic loading, using the plant design average
dry weather flow and assuming a biogas friendly
process configuration consisting of primary settling,
trickling filters, humus tanks with both primary and
humus sludge routed to heated and mixed anaerobic
digesters, i.e. typical maximum biogas potential using
conventional trickling filter treatment technology.
This potential is expressed as electrical power in units
defined as kWe which reflects electrical power that
could hypothetically be generated. The intention of
this figure is to demonstrate the impact of energy
intensive process selection on the electrical power
potential.
The existing infrastructure potential: The two energy
potential power figures reported for each applicable
plant (electrical (kWe) and thermal (kWt) power) take
into account existing infrastructure and the actual
average organic loading, hydraulically loaded to the
reported existing design capacity. In addition, biogas
energy production estimate assumes that the digesters
are heated and mixed. Where information is available,
the report states if heating and mixing must be added
or rehabilitated (if this information was included in
feedback). This assessment and report does not take
into account data such as sludge thicknesses, sludge
volumes, digester volumes, hydraulic retention, solids
loading, etc. Capacity extensions under construction
at the time (unless imminent) were not included
for the assessment of biogas potential. In the cases
where it was clear that infrastructure was going
to be demolished as part of the current extension
programs, such potential was not included in the
plant biogas potential. The combined heat and power
(CHP) potential is expressed as electrical power in
units defined as kWe as well as thermal power in units
defined as kWt. The thermal power is particularly of
interest with regard to digester heating requirements.

In some cases, where the existing volumetric capacity of
the anaerobic digesters is known, the power potential of
the digesters is estimated as a standalone process unit. This
estimation is based on the assumption that the anaerobic
digesters are loaded to 2 kgVSS/m3.d with primary sludge
and assuming this mass of primary sludge would be
available.
The following ratios, production/conversion rates and
efficiency ratios were used to estimate biogas production
and conversion to electrical power:
Mass humus sludge produced, 			
0.38 kgVSS/kgCOD
Trickling filter
Mass WAS produced, extended 			
0.30 kgVSS/kgCOD
aeration, 15 day sludge age
Mass WAS produced activated 			
0.24 kgVSS/kgCOD
sludge, 15 day sludge age
COD remaining in PST effluent 			
0.70 fraction
after settling in PST
WAS volatile solids consumed 			
0.35 fraction
by anaerobic digestion
Fraction SS settled into PST 				
0.50 fraction
underflow, primary sludge
Primary sludge VSS fraction 				
0.55 fraction
consumed by anaerobic digestion
Volatile solids content of 				
0.80 fraction
mixed PS and WAS		
Biogas produced per mass of VSS 			
0.91 kl/kg
consumed		
Energy content of biogas				24.00 MJ/kl
Thermal to electrical energy 			
0.36 fraction
conversion efficiency
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5.

Report on wastewater treatment plant biogas potential

Part 3 of this report reflects summary data received from
each of the plants as well as the assessed energy potential
based on the data submitted. As mentioned in Part 2, the
published 2012 Green Drop Progress Report was used as
the initial source for identifying sewage treatment plants
with capacities of 10 Ml/d and larger. From the 2012 Green
Drop Progress Report a table was prepared summarising
plant data and preliminary energy assessment. In this table
reference numbers were allocated to all the plants and
these numbers are used whenever a plant is referenced, as
in the plant index listed in Part 3 of this report. The table
lists all plants together with summary plant data as well as
preliminary energy potential assessment.
The plant index in Part 3 of this report is structured to
reflect:
•

The province, municipality, name and capacity of the
wastewater treatment plant.

•

The electrical and thermal power estimate and
whether a CHP project is considered feasible.

The colour of the text in the plant index should be
interpreted as follows:
ff Red - No questionnaire sent or no response on
questionnaires to date.
ff Blue - No response on questionnaires at the time of
the report, but assessed on other available data.
ff Black - Response for these plants have been received,
assessed and reported in the report.
Some of the plants on which no response was received,
an assessment was ventured based on other available
information (plants listed in blue). This other information
varied from reports, articles, Google imaging, personal
knowledge, engagements with the Water Research
Commission, etc.

Biogas Potential: A Survey of South African Wastewater Treatment Works
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6.

Findings

Of the 129 plants identified and approached with the
questionnaire, 76 responses were received. The balance of
the plants were assessed using other available information
as mentioned above. The final statistics were as follows:
Number of plants identified				

131

assessed plants identified with feasible CHP projects is
the number of plants that will recover invested capital as
well as operational and maintenance expenditure over
the projected life cycle of fifteen years, through savings
achieved by replacing imported grid electricity by lower
cost CHP electricity produced on site.
Table 1 shows the results with the following indicators:

Number of plants that responded with information

76

•

Plant capacity: actual plant design capacity

•

Potential electrical power kWe: existing plant
electrical power potential based on the actual daily
inflow figures

•

Potential thermal power kWt: existing plant thermal
power potential based on the actual daily inflow
figures

•

Potential saving: the saving to be achieved over
project lifespan of 15 years through implementation
of the CHP project and therefore partial substitution
of Eskom’s electricity through own on site electricity
production, after repayment of initial capital
investment as well as operating and maintenance
cost.

Number of plants assessed				

130
Number of assessed plants with biogas potential 		

87
Number of assessed plants identified with feasible CHP project

39
The number of assessed plants with biogas potential
includes the treatment plants that have the required
essential infrastructure to produce biogas (functional
primary settling tanks and anaerobic digesters), but may
not necessarily be feasible CHP projects. The number of

Table 1: Table of South African plants indicating feasible CHP projects with estimated biogas power potential ranked on potential saving

Ref
no.

Province

Municipality

Plant

Plant
capacity
Ml/d

Potential
electrical
power kWe

Potential
thermal
power kWt

Potential
saving
R (mill)

26

GP

City of
Johannesburg MM

Northern Works

450

1 848

2 033

243.0

117

WC

City of Cape Town
MM

Cape Flats

200

2 551

2 806

215.2

23

GP

City of
Johannesburg MM

Bushkoppies

200

1 489

1 638

192.8
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27

GP

City of
Johannesburg MM

Olifantsvlei

200

1 489

1 638

192.8

33

GP

City of Tshwane MM

Rooiwal North

150

1 592

1 751

192.8

50

GP

Ekurhuleni MM

Waterval

155

1 591

1 750

189.6

114

WC

City of Cape Town
MM

Athlone

120

1 042

1 146

127.3

25

GP

City of Cape Town
MM

Goudkoppies

150

985

1 084

127.1

64

KZN

eThekwini MM

KwaMashu

80

772

849

89.4

65

KZN

eThekwini MM

Northern Works

70

713

784

83.6

121

WC

City of Cape Town
MM

Mitchells Plain

45

746

821

81.8

49

GP

Ekurhuleni MM

Vlakplaats

83

599

659

71.1

67

KZN

eThekwini MM

Southern

230

1 282

1 410

67.3

6

EC

Nelson Mandela MM

Fishwater Flats
Domest.

80

567

624

67.0

42

GP

Ekurhuleni MM

Hartebeesfontein

58

606

667

63.1

35

GP

City of Tshwane MM

Sunderland ridge

95

636

700

57.7

45

GP

Ekurhuleni MM

Olifantsfontein

105

629

692

57.4

12

FS

Mangaung MM

Bloemspruit

56

480

528

49.2

41

GP

Ekurhuleni MM

Dekema

36

481

529

49.2

20

FS

Metsimaholo Local
Mun.

Sasolburg

40

458

504

46.0

81

KZN

Metsimaholo Local
Mun.

Darvil

65

441

485

41.6

7

EC

Metsimaholo Local
Mun.

Fishwater Flats
Industr.

52

369

406

33.4

51

GP

Ekurhuleni MM

Welgedacht

85

363

399

31.7

37

GP

City of Tshwane MM

Zeekoegat

70

369

406

29.6
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30

GP

City of Tshwane MM

Klipgat

55

518

570

26.9

28

GP

City of Tshwane MM

Baviaanspoort

66

364

400

25.7

24

GP

City of
Johannesburg MM

Driefontein

35

328

361

23.9

52

GP

Emfuleni Local Mun.

Leeuwkuil

36

328

361

23.9

56

GP

Mogale City Local
Mun.

Flip Human

50

494

543

23.5

87

LIM

Polokwane Local
Mun.

Polokwane
Pasveer

28

282

310

19.4

110

NW

Tlokwe Local Mun.

PotchefstroomTlokwe

45

316

348

19.0

113

WC

Breede Valley Local
Mun.

Worcester

30

368

405

15.6

58

GP

Randfontein Local
Mun.

Randfontein

20

334

367

13.9

126

WC

Drakenstein Local
Mun.

Paarl

35

341

375

11.7

54

GP

Emfuleni Local Mun.

Sebokeng

100

252

277

11.3

29

GP

City of Tshwane MM

Daspoort

58

415

457

8.5

104

NW

Matlosana Local
Mun.

Klerksdorp

36

255

281

7.6

85

KZN

uThukela District
Mun.

Ladysmith

20

230

253

4.6

38

GP

Ekurhuleni MM

Anchor

35

222

244

1.0

Table 2 below is a summary of South African plants that
were assessed, reflecting only feasible CHP projects and
the estimated biogas power potential of plants ranked on
potential saving.
•

Total “sewage” CHP potential: potential calculation
assuming the plant’s daily inflow is according to
the designed capacity and based on a conventional
trickling filter process configuration which was
assumed to be the most energy efficient conventional
process from the biogas production perspective.

•

Total existing infrastructure CHP potential: potential
calculation assuming the plant is loaded at designed
capacity (ignoring feasibility of a CHP project).

•

Total feasible CHP potential: potential calculation of
the feasible projects based on financial assumptions of
the tool.

All CHP assessments reported in this study are based
on high level information collected as per the referred
questionnaire. The aim of these assessments was to
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identify sewage treatment plants that show potential for
feasible CHP projects. It is therefore recommended that all
plants that have been identified as feasible CHP projects
should be subjected to detail feasibility studies to confirm
assumptions and feasibility figures as the next step in
project development.

Table 2: Summary of the potential results

Total plant
capacity
Ml/d

Electrical
power
kWe

Thermal
power
kWt

Total “sewage” CHP potential (>10 Ml/d)

5 499

61 370

67 507

Total existing infrastructure CHP potential

4 453

33 369

36 706

Total feasible CHP potential

3 523

27 145

29 860

Potential life
cycle saving
Rand (million)

2 636

Biogas Potential: A Survey of South African Wastewater Treatment Works

17

Part 2 - Annex B
Biogas potential survey questionnaire
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Part 2 - Annex C
Biogas CHP dashboards prepared and assessment summary
Table of dashboards prepared and summary assessment
data (only plants with anaerobic digesters)3:

3

Ref
no.

Province

Municipality

Plant

Plant
capacity
Ml/d

Potential
electrical
power kWe

Potential
thermal
power kWt

Potential
saving
R (mill)

26

GP

City of
Johannesburg MM

Northern Works

450

1 848

2 033

243.0

117

WC

City of Cape Town
MM

Cape Flats

200

2 551

2 806

215.2

23

GP

City of
Johannesburg MM

Bushkoppies

200

1 489

1 638

192.8

27

GP

City of
Johannesburg MM

Olifantsvlei

200

1 489

1 638

192.8

33

GP

City of Tshwane MM

Rooiwal North

150

1 592

1 751

192.8

50

GP

Ekurhuleni MM

Waterval

155

1 591

1 750

189.6

114

WC

City of Cape Town
MM

Athlone

120

1 042

1 146

127.3

25

GP

City of Cape Town
MM

Goudkoppies

150

985

1 084

127.1

64

KZN

eThekwini MM

KwaMashu

80

772

849

89.4

65

KZN

eThekwini MM

Northern Works

70

713

784

83.6

121

WC

City of Cape Town
MM

Mitchells Plain

45

746

821

81.8

49

GP

Ekurhuleni MM

Vlakplaats

83

599

659

71.1

The original dashboards for each plant can be downloaded from http://www.biogasassociation.co.za/biogas-info-hub/studies-research/ 		
or http://www.cityenergy.org.za
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67

KZN

eThekwini MM

Southern

230

1 282

1 410

67.3

6

EC

Nelson Mandela MM

Fishwater Flats
Domest.

80

567

624

67.0

42

GP

Ekurhuleni MM

Hartebeesfontein

58

606

667

63.1

35

GP

City of Tshwane MM

Sunderland ridge

95

636

700

57.7

45

GP

Ekurhuleni MM

Olifantsfontein

105

629

692

57.4

12

FS

Mangaung MM

Bloemspruit

56

480

528

49.2

41

GP

Ekurhuleni MM

Dekema

36

481

529

49.2

20

FS

Metsimaholo Local
Mun.

Sasolburg

40

458

504

46.0

81

KZN

Metsimaholo Local
Mun.

Darvil

65

441

485

41.6

7

EC

Metsimaholo Local
Mun.

Fishwater Flats
Industr.

52

369

406

33.4

51

GP

Ekurhuleni MM

Welgedacht

85

363

399

31.7

37

GP

City of Tshwane MM

Zeekoegat

70

369

406

29.6

30

GP

City of Tshwane MM

Klipgat

55

518

570

26.9

28

GP

City of Tshwane MM

Baviaanspoort

66

364

400

25.7

24

GP

City of
Johannesburg MM

Driefontein

35

328

361

23.9

52

GP

Emfuleni Local Mun.

Leeuwkuil

36

328

361

23.9

56

GP

Mogale City Local
Mun.

Flip Human

50

494

543

23.5

87

LIM

Polokwane Local
Mun.

Polokwane
Pasveer

28

282

310

19.4

110

NW

Tlokwe Local Mun.

PotchefstroomTlokwe

45

316

348

19.0

113

WC

Breede Valley Local
Mun.

Worcester

30

368

405

15.6

58

GP

Randfontein Local
Mun.

Randfontein

20

334

367

13.9

126

WC

Drakenstein Local
Mun.

Paarl

35

341

375

11.7

54

GP

Emfuleni Local Mun.

Sebokeng

100

252

277

11.3
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29

GP

City of Tshwane MM

Daspoort

58

415

457

8.5

104

NW

Matlosana Local
Mun.

Klerksdorp

36

255

281

7.6

85

KZN

uThukela District
Mun.

Ladysmith

20

230

253

4.6

38

GP

Ekurhuleni MM

Anchor

35

222

244

1.0

98

MP

Mbombela Local
Mun.

Kingstonvale

26

302

332

-2.6

91

MP

Emalahleni Local
Mun.

Klipspruit

10

184

202

-5.5

66

KZN

eThekwini MM

Phoenix

25

182

200

-6.0

11

FS

Maluti-a-Phofung
LM

Phuthaditjaba

16

183

201

-8.3

93

MP

Emalahleni Local
Mun.

Riverview

11

170

187

-11.0

90

MP

Emalahleni Local
Mun.

Ferrobank

15

167

184

-12.2

46

GP

Ekurhuleni MM

Rondebult

36

169

186

-13.4

60

KZN

eThekwini MM

Amanzimtoti

30

181

199

-13.9

102

NC

Sol Plaatje Local
Mun.

Homevale

48

360

396

-15.2

43

GP

Ekurhuleni MM

Herbert Bickley

19

153

168

-16.9

53

GP

Emfuleni Local Mun.

Rietspruit

36

97

107

-17.2

108

NW

Ngaka Modiri
Molema LM

Mmabatho

24

170

187

-17.2

101

NC

Kharahais Local
Mun.

Kameelmond/
Upington

16

75

83

-18.3

69

KZN

eThekwini MM

Umbilo

23

190

209

-20.8

63

KZN

eThekwini MM

Isipingo

15

162

178

-21.7

96

MP

Lekwa Local Mun.

Standerton

12

46

51

-22.2

40

GP

Ekurhuleni MM

Daveyton

12

64

70

-22.4

109

NW

Rustenburg Local
Mun.

Rustenburg

42

92

101

-22.6

Biogas Potential: A Survey of South African Wastewater Treatment Works

21

92

MP

Emalahleni Local
Mun.

Naauwpoort

10

59

65

-24.3

77

KZN

Newcastle Local
Mun.

Osizweni

15

57

63

-25.1

3

EC

Buffalo City Local
Mun.

Mdantsane East

24

275

303

-25.1

16

FS

Matjhabeng Local
Mun.

Thabong

12

38

42

-25.7

130

WC

Oudtshoorn Local
Mun.

Oudtshoorn

10

34

37

-26.6

47

GP

Ekurhuleni MM

Rynfield

13

39

43

-27.6

88

LIM

Polokwane Local
Mun.

Seshego

8

126

139

-27.8

94

MP

Govan Mbeki Local
Mun.

Evander

17

86

95

-27.9

82

KZN

uMzinyathi District
Mun.

Dundee-Glencoe

10

126

139

-28.0

127

WC

George Local Mun.

Gwaing

11

38

42

-28.7

86

KZN

uThukela District
Mun.

KlipfonteinVryheid

12

124

136

-28.8

83

KZN

uThukela District
Mun.

Estcourt

12

46

51

-29.3

128

WC

George Local Mun.

Outeniqua

15

52

57

-29.5

59

GP

Westonaria Local
Mun.

Hannes van
Niekerk

22

79

87

-31.6

103

NW

Madibeng Local
Mun.

Brits

14

118

130

-31.7

17

FS

Matjhabeng Local
Mun.

Theronia

27

87

96

-33.6

95

MP

Govan Mbeki Local
Mun.

Kinross

17

189

208

-33.8

73

KZN

ILembe District
Mun.

StangerKwadukuza

10

99

109

-36.1

1

EC

Amathole District
Mun.

Butterworth

13

92

101

-37.0

32

GP

City of Tshwane MM

Rooiwal East

55

421

463

-37.4
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76

KZN

Newcastle Local
Mun.

Newcastle

25

104

114

-39.5

36

GP

City of Tshwane MM

Temba

33

29

32

-39.9

10

FS

Dihlabeng Local
Mun.

Bethlehem

26

113

124

-40.0

74

KZN

ILembe District
Mun.

Sundumbili

13

103

113

-40.1

79

KZN

uMhlathuze Local
Mun.

Empangeni

15

103

113

-43.5

105

NW

Matlosana Local
Mun.

Orkney

20

142

156

-43.5

39

GP

Ekurhuleni MM

Benoni

16

79

87

-45.8

71

KZN

eThekwini MM

Verulam

13

122

134

-46.1

21

FS

Moqhaka Local Mun.

Kroonstad

20

160

176

-46.8

9

EC

OR Tambo District
Mun.

Mthatha

21

137

151

-65.8
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Part 3

Wastewater treatment
works assessments

Plant Index
Eastern Cape

Page

1

Amathole District Municipality,
Butterworth WWTW

Design capacity 12.6 Ml/d
92 kWe, 101 kWt, not feasible

31

2

Buffalo City Local Municipality,
East Bank WWTW

Design capacity 40 Ml/d
0 kWe, 0 kWt, not feasible

32

3

Buffalo City Local Municipality,
Mdantsane East WWTW

Design capacity 24 Ml/d
275 kWe, 303 kWt, not feasible

33

4

Buffalo City Local Municipality,
West Bank WWTW

Design capacity 40 Ml/d
0 kWe, 0 kWt, not feasible

34

5

Nelson Mandela Met. Municipality,
Driftsands WWTW

Design capacity 12 Ml/d
0 kWe, 0 kWt, not feasible

35

6

Nelson Mandela Met. Municipality,
Fishwater Flats Domestic WWTW

Design capacity 80 Ml/d
567 kWe, 624 kWt, feasible CHP Project

36

7

Nelson Mandela Met. Municipality,
Fishwater Flats Industrial WWTW

Design capacity 52 Ml/d
369 kWe, 406 kWt, feasible CHP Project

37

8

Nelson Mandela Met. Municipality,
Kelvin Jones WWTW

Design capacity 24 Ml/d
0 kWe, 0 kWt, not feasible

38

9

OR Tambo District Municipality,
Mthatha WWTW

Design capacity 12 Ml/d
137 kWe, 151 kWt, not feasible

39

Free State
10

Dihlabeng Local Municipality, Bethlehem
WWTW

Design capacity 25.6 Ml/d
113 kWe, 124 kWt, not feasible

40

11

Maluti-a-Phofung Local Municipality,
Phuthaditjaba WWTW

Design capacity 16 Ml/d
183 kWe, 201 kWt, not feasible

41

12

Mangaung Metropolitan Municipality,
Bloemspruit WWTW

Design capacity 56 Ml/d, 480 kWe, 528 kWt, 6 190 kWh/d
export potential, feasible project

42

13

Mangaung Metropolitan Municipality,
Botshabelo WWTW

Design capacity 20 Ml/d
0 kWe, 0 kWt, not feasible

43
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14

Mangaung Metropolitan Municipality,
Sterkwater WWTW

Design capacity 10.5 Ml/d
0 kWe, 0 kWt, not feasible

44

15

Mantsopa Local Municipality,
Lady Brand WWTW

Design capacity 17.5 Ml/d
0 kWe, 0 kWt, not feasible

45

16

Matjhabeng Local Municipality,
Thabong WWTW

Design capacity 12 Ml/d
38 kWe, 42 kWt, not feasible

46

17

Matjhabeng Local Municipality,
Theronia WWTW

Design capacity 27 Ml/d
87 kWe, 96 kWt, not feasible

47

18

Matjhabeng Local Municipality,
Virginia WWTW

Design capacity 26 Ml/d
0 kWe, 0 kWt, not feasible

48

19

Matjhabeng Local Municipality,
Witpan WWTW

Design capacity 12 Ml/d
0 kWe, 0 kWt, not feasible

49

20

Metsimaholo Local Municipality,
Sasolburg WWTW

Design capacity 40 Ml/d, 458 kWe, 504 kWt, export potential 7 033 kWh/d, feasible CHP project

50

21

Moqhaka Local Municipality,
Kroonstad WWTW

Design capacity 20 Ml/d
160 kWe, 176 kWt, not feasible

51

Setsoto Local Municipality,

Design capacity 22 Ml/d
0 kWe, 0 kWt, not feasible

52

22

Ficksburg WWTW

Gauteng
23

City of Johannesburg Met. Municipality,
Bushkoppies WWTW

Design capacity 200 Ml/d
1489 kWe, 1638 kWt, feasible CHP Project

53

24

City of Johannesburg Met. Municipality,
Driefontein WWTW

Design capacity 35 Ml/d
328 kWe, 361 kWt, feasible CHP Project

54

25

City of Johannesburg Met. Municipality,
Goudkoppies WWTW

Design capacity 150 Ml/d
985 kWe, 1084 kWt, feasible CHP Project

55

26

City of Johannesburg Met. Municipality,
Northern Works WWTW

Design capacity 450 Ml/d
1848 kWe, 2033 kWt, feasible CHP Project

56

27

City of Johannesburg Met. Municipality,
Olifantsvlei WWTW

Design capacity 200 Ml/d
1489 kWe, 1638 kWt, feasible CHP Project

57
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City of Tshwane Met. Municipality,
Baviaanspoort WWTW

Design capacity 66 Ml/d
364 kWe, 400 kWt, feasible CHP Project

58

City of Tshwane Met. Municipality,
Daspoort WWTW

Design capacity 58 Ml/d
415 kWe, 457 kWt, 1334 kWh/d export potential,
not feasible

59

30

City of Tshwane Met. Municipality,
Klipgat WWTW

Design capacity 55 Ml/d
518 kWe, 570 kWt, feasible CHP project

60

31

City of Tshwane Met. Municipality,
Rietgat WWTW

Design capacity 28 Ml/d
0 kWe, 0 kWt, not feasible

61

City of Tshwane Met. Municipality,
Rooiwal East WWTW

Design capacity 54.5 Ml/d
421 kWe, 463 kWt, export potential 4249 kWh/d,
not feasible

62

33

City of Tshwane Met. Municipality,
Rooiwal North WWTW

Design capacity 150 Ml/d
1592 kWe, 1751 kWt, feasible CHP project

63

34

City of Tshwane Met. Municipality,
Sandspruit WWTW

Design capacity 20 Ml/d
0 kWe, 0 kWt, not feasible

64

35

City of Tshwane Met. Municipality,
Sunderland ridge WWTW

Design capacity 95 Ml/d
570 kWe, 627 kWt, feasible CHP project

65

36

City of Tshwane Met. Municipality,
Temba WWTW

Design capacity 32.5 Ml/d
29 kWe, 32 kWt, not feasible

66

37

City of Tshwane Met. Municipality,
Zeekoegat WWTW

Design capacity 70 Ml/d
369 kWe, 406 kWt, feasible CHP project

67

Ekurhuleni Metropolitan Municipality,
Anchor WWTW

Design capacity 34.5 Ml/d
222 kWe, 244 kWt, export potential 1753 kWh/d,
feasible CHP project

68

39

Ekurhuleni Metropolitan Municipality,
Benoni WWTW

Design capacity 16 Ml/d
79 kWe, 87 kWt, not feasible

69

40

Ekurhuleni Metropolitan Municipality,
Daveyton WWTW

Design capacity 16 Ml/d
0 kWe, 0 kWt, not feasible

70

41

Ekurhuleni Metropolitan Municipality,
Dekema WWTW

Design capacity 36 Ml/d
481 kWe, 529 kWt, feasible CHP project

71

42

Ekurhuleni Metropolitan Municipality,
Hartebeesfontein WWTW

Design capacity 45 Ml/d
606 kWe, 667 kWt, feasible CHP project

72

43

Ekurhuleni Metropolitan Municipality,
Herbert Bickley WWTW

Design capacity 12.5 Ml/d
153 kWe, 168 kWt, not feasible

73

44

Ekurhuleni Metropolitan Municipality,
JP Marais WWTW

Design capacity 15 Ml/d
0 kWe, 0 kWt, not feasible

74

45

Ekurhuleni Metropolitan Municipality,
Olifantsfontein WWTW

Design capacity 105 Ml/d
629 kWe, 692 kWt, feasible CHP project

75

28

29

32

38
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46

Ekurhuleni Metropolitan Municipality,
Rondebult WWTW

Design capacity 36 Ml/d
169 kWe, 186 kWt, not feasible

76

47

Ekurhuleni Metropolitan Municipality,
Rynfield WWTW

Design capacity 13 Ml/d
39 kWe, 43 kWt, not feasible

77

48

Ekurhuleni Metropolitan Municipality,
Tsakane WWTW

Design capacity 12 Ml/d
0 kWe, 0 kWt, not feasible

78

49

Ekurhuleni Metropolitan Municipality,
Vlakplaats WWTW

Design capacity 83 Ml/d
599 kWe, 659 kWt, feasible CHP project

79

50

Ekurhuleni Metropolitan Municipality,
Waterval WWTW

Design capacity 155 Ml/d
1591 kWe, 1750 kWt, feasible CHP project

80

51

Ekurhuleni Metropolitan Municipality,
Welgedacht WWTW

Design capacity 35 Ml/d
363 kWe, 399 kWt, feasible CHP project

81

52

Emfuleni Local Municipality,
Leeuwkuil WWTW

Design capacity 35 Ml/d
363 kWe, 399 kWt, feasible CHP project

82

53

Emfuleni Local Municipality,
Rietspruit WWTW

Design capacity 36 Ml/d
97 kWe, 107 kWt, not feasible

83

54

Emfuleni Local Municipality,
Sebokeng WWTW

Design capacity 100 Ml/d
252 kWe, 277 kWt, feasible CHP project

84

55

Midvaal Local Municipality,
Meyerton WWTW

Design capacity 10 Ml/d
0 kWe, 0 kWt, not feasible

85

56

Mogale City Local Municipality,
Flip Human WWTW

Design capacity 50 Ml/d
494 kWe, 543 kWt, feasible CHP project

86

57

Mogale City Local Municipality,
Percy Stewart WWTW

Design capacity 17 Ml/d
0 kWe, 0 kWt, not feasible

87

58

Randfontein Local Municipality,
Randfontein WWTW

Design capacity 19.5 Ml/d
334 kWe, 377 kWt, feasible CHP project

88

59

Westonaria Local Municipality,
Hannes van Niekerk WWTW

Design capacity 22 Ml/d
79 kWe, 87 kWt, not feasible

89

KwaZulu-Natal
60

eThekwini Metropolitan Municipality,
Amanzimtoti WWTW

Design capacity 27 Ml/d
181 kWe, 199 kWt, not feasible CHP project

90

61

eThekwini Metropolitan Municipality,
Central WWTW

Design capacity 135 Ml/d
0 kWe, 0 kWt, not feasible CHP project

91

62

eThekwini Metropolitan Municipality,
Hammersdale WWTW

Design capacity 13 Ml/d
0 kWe, 0 kWt, not feasible

92

63

eThekwini Metropolitan Municipality,
Isipingo WWTW

Design capacity 18.8 Ml/d
162 kWe, 178 kWt, not feasible CHP project

93
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64

eThekwini Metropolitan Municipality,
KwaMashu WWTW

Design capacity 65 Ml/d
772 kWe, 849 kWt, feasible CHP project

94

65

eThekwini Metropolitan Municipality,
Northern Works WWTW

Design capacity 70 Ml/d
713 kWe, 784 kWt, feasible CHP project

95

66

eThekwini Metropolitan Municipality,
Phoenix WWTW

Design capacity 25 Ml/d
182 kWe, 200 kWt, not feasible CHP project

96

67

eThekwini Metropolitan Municipality,
Southern WWTW

Design capacity 230 Ml/d
1282 kWe, 1410 kWt, feasible CHP project

97

68

eThekwini Metropolitan Municipality,
Tongaat WWTW

Design capacity 12.5 Ml/d
0 kWe, 0 kWt, not feasible

98

69

eThekwini Metropolitan Municipality,
Umbilo WWTW

Design capacity 23.2 Ml/d
190 kWe, 209 kWt, not feasible CHP project

99

70

eThekwini Metropolitan Municipality,
Umhlathuzana WWTW

Design capacity 14.8 Ml/d
0 kWe, 0 kWt, not feasible

100

71

eThekwini Metropolitan Municipality,
Verulam WWTW

Design capacity 13 Ml/d
122 kWe, 134 kWt, not feasible CHP project

101

72

ILembe District Municipality,
Frasers WWTW

Design capacity 12 Ml/d
0 kWe, 0 kWt, not feasible

102

73

ILembe District Municipality,
Stanger-Kwadukuza WWTW

Design capacity 10 Ml/d
99 kWe, 109 kWt, not feasible

103

74

ILembe District Municipality,
Sundumbili WWTW

Design capacity 12.5 Ml/d
103 kWe, 113 kWt, not feasible

104

75

ILembe District Municipality,
Sundumbili WWTW

Design capacity 12 Ml/d
0 kWe, 0 kWt, not feasible

105

76

Newcastle Local Municipality,
Newcastle WWTW

Design capacity 25 Ml/d
104 kWe, 114 kWt, not feasible

106

77

Newcastle Local Municipality,
Osizweni WWTW

Design capacity 15 Ml/d
57 kWe, 63 kWt, not feasible

107

78

Ugu District Municipality,
Mbango WWTW

Design capacity 12 Ml/d
0 kWe, 0 kWt, not feasible

108

79

uMhlathuze Local Municipality,
Empangeni WWTW

Design capacity 14.5 Ml/d
103 kWe, 113 kWt, not feasible

109

80

uMhlathuze Local Municipality,
Esikhawini WWTW

Design capacity 12.5 Ml/d
0 kWe, 0 kWt, not feasible

110

81

uMsunduzi Local Municipality,
Darvil WWTW

Design capacity 65 Ml/d
441 kWe, 485 kWt, feasible CHP project

111

82

uMzinyathi District Municipality,
Dundee-Glencoe WWTW

Design capacity 10 Ml/d
126 kWe, 139 kWt, not feasible

112
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83

uThukela District Municipality,
Estcourt WWTW

Design capacity 12 Ml/d
46 kWe, 51 kWt, not feasible

113

84

uThukela District Municipality,
Ezakheni WWTW

Design capacity 12 Ml/d
0 kWe, 0 kWt, not feasible

114

85

uThukela District Municipality,
Ladysmith WWTW

Design capacity 20 Ml/d
230 kWe, 253 kWt, feasible CHP project

115

86

Zululand District Municipality,
Klipfontein-Vryheid WWTW

Design capacity 11.5 Ml/d
124 kWe, 136 kWt, not feasible

116

Limpopo
87

Polokwane Local Municipality,
Polokwane Pasveer WWTW

Design capacity 28 Ml/d
282 kWe, 310 kWt, feasible CHP project

117

88

Polokwane Local Municipality,
Seshego WWTW

Design capacity 11.7 Ml/d
126 kWe, 139 kWt, not feasible

118

Mpumalanga
89

Dr JS Moroka Local Municipality,
Siyabuswa WWTW

Design capacity 10 Ml/d
0 kWe, 0 kWt, not feasible

119

90

Emalahleni Local Municipality,
Ferrobank WWTW

Design capacity 14.5 Ml/d
167 kWe, 184 kWt, not feasible

120

91

Emalahleni Local Municipality,
Klipspruit WWTW

Design capacity 10 Ml/d
59 kWe, 65 kWt, not feasible

121

92

Emalahleni Local Municipality,
Naauwpoort WWTW

Design capacity 10 Ml/d
59 kWe, 65 kWt, not feasible

122

93

Emalahleni Local Municipality,
Riverview WWTW

Design capacity 11 Ml/d
170 kWe, 187 kWt, not feasible

123

94

Emalahleni Local Municipality,
Riverview WWTW

Design capacity 16.5 Ml/d
86 kWe, 95 kWt, not feasible

124

95

Govan Mbeki Local Municipality,
Kinross WWTW

Design capacity 16.5 Ml/d
0 kWe, 0 kWt, not feasible

125

96

Lekwa Local Municipality,
Standerton WWTW

Design capacity 12 Ml/d
46 kWe, 51 kWt, not feasible

126

97

Mbombela Local Municipality,
Kanyamazane WWTW

Design capacity 26 Ml/d
302 kWe, 332 kWt, feasibility borderline

127

98

Mbombela Local Municipality,
Kingstonvale WWTW

Design capacity 26 Ml/d
302 kWe, 332 kWt, feasibility borderline

128

99

Steve Tshwete LM,
Boskrans-Mhluzi-Middelburg WWTW

Design capacity 30 Ml/d
0 kWe, 0 kWt, not feasible

129
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Northern Cape
100

Dikgatlong Local Municipality,
Barkley West WWTW

Design capacity 30 Ml/d
0 kWe, 0 kWt, not feasible

130

101

Kharahais Local Municipality,
Kameelmond/Upington WWTW

Design capacity 16 Ml/d
75 kWe, 83 kWt, not feasible

131

102

Sol Plaatje Local Municipality,
Homevale WWTW

Design capacity 34 Ml/d
360 kWe, 396 kWt, not feasible

132

North West
103

Madibeng Local Municipality,
Brits WWTW

Design capacity 14 Ml/d
118 kWe, 130 kWt, not feasible

133

104

Matlosana Local Municipality,
Klerksdorp WWTW

Design capacity 36 Ml/d
255 kWe, 281 kWt, feasible CHP project

134

105

Matlosana Local Municipality,
Orkney WWTW

Design capacity 20 Ml/d
142 kWe, 156 kWt, not feasible

135

106

Matlosana Local Municipality,
Stilfontein WWTW

Design capacity 12.3 Ml/d
0 kWe, 0 kWt, not feasible

136

107

Ngaka Modiri Molema Local Municipality,
Lichtenburg WWTW

Design capacity 10 Ml/d
0 kWe, 0 kWt, not feasible

137

108

Ngaka Modiri Molema Local Municipality,
Mmabatho WWTW

Design capacity 24 Ml/d
170 kWe, 187 kWt, not feasible

138

109

Rustenburg Local Municipality,
Rustenburg WWTW

Design capacity 45 Ml/d
316 kWe, 348 kWt, feasible CHP project

139

110

Tlokwe Local Municipality,
Potchefstroom-Tlokwe WWTW

Design capacity 45 Ml/d
316 kWe, 348 kWt, feasible CHP project

140

Privately owned projects
111

Sasol Synfuels,
Sasolburg WWTW

Design capacity 17 Ml/d

112

Vivendi,
Durban Water Reclamation (Pty) WWTW

Design capacity 47.5 Ml/d
0 kWe, 0 kWt, not feasible

141

141

Western Cape
113

Breede Valley Local Municipality,
Worcester WWTW

Design capacity 28 Ml/d
368 kWe, 405 kWt, feasible CHP project

142

114

City of Cape Town Met. Municipality,
Athlone WWTW

Athlone WWTW, Design capacity 120 Ml/d
1042 kWe, 1146 kWt, feasible CHP project

143
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115

City of Cape Town Met. Municipality,
Bellville WWTW

Design capacity 54.6 Ml/d
0 kWe, 0 kWt, not feasible

144

116

CoCT Metropolitan Municipality,
Borcherd’s Quarry WWTW

Design capacity 35 Ml/d
0 kWe, 0 kWt, not feasible

145

117

City of Cape Town Met. Municipality,
Cape Flats WWTW

Design capacity 200 Ml/d
2551 kWe, 2806 kWt, feasible CHP project

146

118

CoCT Metropolitan Municipality,
Green Point outfall WWTW

Design capacity 40 Ml/d
0 kWe, 0 kWt, not feasible

147

119

CoCT Metropolitan Municipality,
Kraaifontein WWTW

Design capacity 17.5 Ml/d
0 kWe, 0 kWt, not feasible

148

120

CoCT Metropolitan Municipality,
Macassar Strand WWTW

Design capacity 57 Ml/d
0 kWe, 0 kWt, not feasible

149

121

CoCT Metro. Municipality,
Mitchells Plain WWTW

Design capacity 45 Ml/d
746 kWe, 821 kWt, feasible CHP project

150

122

CoCT Metropolitan Municipality,
Potsdam-Milnerton WWTW

Design capacity 47 Ml/d
0 kWe, 0 kWt, not feasible

151

123

CoCT Metropolitan Municipality,
Scottsdene WWTW

Design capacity 12.5 Ml/d
0 kWe, 0 kWt, not feasible

152

124

CoCT Metropolitan Municipality,
Wildevoelvlei WWTW

Design capacity 14 Ml/d
0 kWe, 0 kWt, not feasible

153

125

CoCT Metropolitan Municipality,
Zandvliet WWTW

Design capacity 72 Ml/d
0 kWe, 0 kWt, not feasible

154

126

Drakenstein Local Municipality,
Paarl WWTW

Design capacity 27 Ml/d
341 kWe, 375 kWt, feasible CHP project

155

127

George Local Municipality,
Gwaing WWTW

Design capacity 11 Ml/d
38 kWe, 42 kWt, not feasible

156

128

George Local Municipality,
Outeniqua WWTW

Design capacity 15 Ml/d
52 kWe, 57 kWt, not feasible

157

129

Mossel Bay Local Municipality,
Mosselbay-Hartenbos WWTW

Design capacity 18 Ml/d
0 kWe, 0 kWt, not feasible

158

130

Oudtshoorn Local Municipality,
Oudtshoorn WWTW

Design capacity 10 Ml/d
34 kWe, 37 kWt, not feasible

159

131

Stellenbosch Local Municipality,
Stellenbosch WWTW

Design capacity 20.4 Ml/d
0 kWe, 0 kWt, not feasible

160

Note: Plant index entry colours to be interpreted as follows:
Red - No questionnaire sent or no response on questionnaires to date.
Blue - No response on questionnaires at the time of the report, but assessed on other available data.
Black - Response for these plants have been received, assessed and reported in the report.
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Eastern Cape
Amathole District Municipality, Butterworth WWTW
Design capacity 12.6 Ml/d
No response to date. Information and assessment are based
on estimates and assumptions using Google Earth imaging
and Green Drop report capacity and flow.
The current estimated flow is 5 Ml/d with an estimated
organic loading estimate of COD 650 mg/l and SS 360 mg/l.
The 4.6 Ml/d first phase(s) of waste water treatment works
is based on trickling filter technology with five primary
settling tanks, four trickling filters, nine humus tanks and
two anaerobic digesters (unheated and unmixed assumed).
Primary and humus sludge is anaerobically digested in the
unheated and unmixed digesters. Digested sludge is routed
to sludge lagoons. The newer module 2 extension of 8
Ml/d is an extended aeration activated sludge plant with
one reactor and two clarifiers. Excess activated sludge is
assumed to be routed to sludge lagoons.

At design capacity the raw feed sewage has an electrical
power potential of 146 kWe (via the anaerobic digestion
route), with an existing plant electrical power potential
of 92 kWe and a thermal power potential of 101 kWt.
The electrical power potential is estimated at 11% of the
estimated benchmark electrical power consumption. At
design capacity the plant has no energy export potential.
Basic infrastructure is in place for the trickling filter
module to realise this potential except that the anaerobic
digesters may need to be upgraded to heated/mixed units
(including biogas handling). The Butterworth plant is not
an economically feasible CHP candidate.

1
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Eastern Cape
Buffalo City Local Municipality, East Bank WWTW
Design capacity 40 Ml/d
primary settling tanks and anaerobic digesters. No basic
infrastructure is in place to realise the biogas potential.

Information based on completed questionnaire.
Current flow to the plant is 24.3 Ml/d with a reported
organic loading of COD 638 mg/l and SS 313 mg/l. The
waste water treatment works is an extended aeration
biological nutrient removal activated sludge (BNR) plant
with no primary settling. The plant consists of two extended
aeration activated sludge reactors and six clarifiers. No
indication of excess sludge handling or ultimate disposal
was reported on the response form.

The East Bank plant is not a feasible CHP candidate.

Although the assumed raw sewage has an electrical power
potential of 424 kWe at design capacity (via the anaerobic
digestion route), the existing plant has no electrical or
thermal power potential (0 kWe and 0 kWt) because of the
existing process configuration – i.e. due to the absence of

2
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Eastern Cape
Buffalo City Local Municipality, Mdantsane East WWTW
Design capacity 24 Ml/d
No response to date. Information and assessment are based
on estimates and assumptions using Google Earth imaging
and Green Drop report capacity and flow.
The current estimated flow is 11 Ml/d with an estimated
organic loading estimate of COD 650 mg/l and SS 360 mg/l.
The waste water treatment works is based on trickling filter
technology with ten primary settling tanks, ten trickling
filters, eighteen humus tanks and one anaerobic digester
(assumed unheated and unmixed). Primary and humus
sludge is anaerobically digested in the unheated and
unmixed digester. Digested sludge is dewatered on drying
beds.

of 275 kWe and a thermal power potential of 303 kWt.
The electrical power potential is estimated at 232% of the
estimated benchmark electrical power consumption, i.e.
132% more that consumed. At design capacity the plant has
an energy export potential of 3 852 kWh per day.
Basic infrastructure is in place to realise this potential
except that the anaerobic digesters may need to be upgraded
to heated/mixed units (including biogas handling). The
plant is not considered to be an economically feasible CHP
candidate.

At design capacity the raw feed sewage has an electrical
power potential of 279 kWe (via the anaerobic digestion
route), with an existing plant electrical power potential

3
Biogas Potential: A Survey of South African Wastewater Treatment Works

34

Eastern Cape
Buffalo City Local Municipality, West Bank WWTW
Design capacity 40 Ml/d
No response to date. Information and assessment are based
on estimates and assumptions using Google Earth imaging
and Green Drop report capacity and flow.
This is a sea-outfall and the existing plant has zero electrical
or thermal power potential.

4
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Eastern Cape
Nelson Mandela Metropolitan Municipality, Driftsands WWTW
Design capacity 12 Ml/d
No response to date. Information and assessment are based
on estimates and assumptions using Google Earth imaging
and Green Drop report capacity and flow.
The current flow is estimated at 10 Ml/d with an estimated
typical average organic loading of COD 650 mg/l and SS
360 mg/l. The existing waste water treatment works is
an extended aeration activated sludge plant, consisting
of three reactors and six clarifier units. Excess waste
activated sludge is diverted to drying beds. Other means of
mechanical dewatering may be in place.

No basic infrastructure is in place to realise the raw sewage
biogas potential.
Due to absence of essential infrastructure this plant is not a
candidate for a CHP project.

At design capacity the raw feed sewage has an electrical
power potential of 139 kWe (via the anaerobic digestion
route). The plant effectively has a zero electrical and
thermal power potential (0 kWe and 0 kWt) due to the
absence of primary settling tanks and anaerobic digesters.

5
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Eastern Cape
Nelson Mandela MM, Fishwater Flats Domestic WWTW
Design capacity 80 Ml/d
No response to date. Information and assessment are based
on estimates and assumptions using Google Earth imaging
and Green Drop report capacity and flow.

of 567 kWe together with a thermal power potential of 624
kWt. The electrical power potential is 33% of the estimated
benchmark electrical power consumption.

The current flow is 70 Ml/d with an assumed typical
domestic organic loading of COD 650 mg/l and SS 360
mg/l. For this assessment it was assumed that the southern
part of the plant was the domestic section of the plant.
The existing waste water treatment works is based on an
activated sludge process with six primary settling tanks,
six activated sludge reactors and six clarifiers. It is assumed
that the primary sludge is anaerobically digested in four
unheated and unmixed digesters.

All basic infrastructure is in place to realise this potential
except that the anaerobic digesters possibly need to be
upgraded to heated (including biogas handling) and mixed
units. It is expected that the anaerobic digester capacity will
be adequate if primary sludge is fed at appropriate solids
concentration. The plant is an economically feasible CHP
candidate.

At design capacity the raw feed sewage has an electrical
power potential of 929 kWe (via the anaerobic digestion
route). The existing plant has an electrical power potential
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Eastern Cape
Nelson Mandela MM, Fishwater Flats Industrial WWTW
Design capacity 52 Ml/d
No response to date. Information and assessment are based
on estimates and assumptions using Google Earth imaging
and Green Drop report capacity and flow.

of 369 kWe together with a thermal power potential of 406
kWt. The electrical power potential is 32% of the estimated
benchmark electrical power consumption.

The current flow is 50 Ml/d with an assumed typical
domestic organic loading of COD 650 mg/l and SS 360
mg/l. For this assessment it was assumed that the northern
part of the plant was the industrial plant. The existing waste
water treatment works is based on an activated sludge
process with two primary settling tanks, one activated
sludge reactor and two clarifiers. It is assumed that the
primary sludge is anaerobically digested in one unheated
and unmixed digester.

All basic infrastructure is in place to realise this potential
except that the anaerobic digesters possibly need to be
upgraded to heated (including biogas handling) and mixed
units. It is expected that the anaerobic digester capacity will
be adequate if primary sludge is fed at appropriate solids
concentration. The plant is an economically feasible CHP
candidate.

At design capacity the raw feed sewage has an electrical
power potential of 604 kWe (via the anaerobic digestion
route). The existing plant has an electrical power potential

7
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Eastern Cape
Nelson Mandela Metropolitan Municipality, Kelvin Jones WWTW
Design capacity 24 Ml/d
Information based on completed questionnaire.
Current flow to the plant is 19 Ml/d with a reported organic
loading of COD 925 mg/l and SS 533 mg/l (slightly higher
than typical). The Kelvin Jones waste water treatment
works is an extended aeration biological nutrient removal
activated sludge (BNR) plant with no primary settling. The
plant consists of two extended aeration activated sludge
reactors (10 and 14 Ml/d respectively) and five clarifiers.
Other infrastructure identified from the Google image
resembles two SBR reactors an anaerobic digester system
but these were not reported on the response form.

existing process configuration – i.e. due to the absence of
primary settling tanks and anaerobic digesters. No basic
infrastructure is in place to realise the biogas potential.
The Kelvin Jones plant is not a feasible CHP candidate.

Although the assumed raw sewage has an electrical power
potential of 407 kWe at design capacity (via the anaerobic
digestion route), the existing plant has no electrical or
thermal power potential (0 kWe and 0 kWt) because of the

8
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Eastern Cape
OR Tambo District Municipality, Mthatha WWTW
Design capacity 12 Ml/d
No response to date. Information and assessment are based
on estimates and assumptions using Google Earth imaging
and Green Drop report capacity and flow.
The current assumed flow is 2 Ml/d with an estimated
organic loading of COD 650 mg/l and SS 360 mg/l. The
waste water treatment works is based on trickling filter
technology with four primary settling tanks, four trickling
filters, four humus tanks and two anaerobic digesters
(unheated and unmixed). Primary and humus sludge
is anaerobically digested in the unheated and unmixed
digester. Digested sludge is dewatered on drying beds.

of 137 kWe and a thermal power potential of 151 kWt.
The electrical power potential is estimated at 190% of the
estimated benchmark electrical power consumption, i.e.
90% more than consumed. At design capacity the plant has
an energy export potential of 1 604 kWh per day.
Basic infrastructure is in place to realise this potential
except that the anaerobic digesters need to be upgraded
to heated/mixed units (including biogas handling). The
plant is not considered to be an economically feasible CHP
candidate.

At design capacity the raw feed sewage has an electrical
power potential of 139 kWe (via the anaerobic digestion
route), with an existing plant electrical power potential

9
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Free State
Dihlabeng Local Municipality, Bethlehem WWTW
Design capacity 25.6 Ml/d
from these two units is dewatered on drying beds without
any further digestion.

Information based on completed questionnaire.
The current flow is 17.6 Ml/d with typical organic loading
figures of COD 688 mg/l and estimated SS of 350 mg/l. The
0.5 Ml/d module 1 waste water treatment works is based on
trickling filter technology with two primary settling tanks,
two humus tanks and four anaerobic digesters (unheated
but mixed). Primary and humus sludge is anaerobically
digested in four unheated but mixed digesters. Digested
sludge is dewatered on drying beds. The newer module
2 and 3 extensions of 8 Ml/d and 13.6 Ml/d respectively
are extended aeration activated sludge plants with one
reactor and two clarifiers each. Excess activated sludge is
anaerobically digested and dried on drying beds before
disposal. There are also two sequential batch reactors
(SBR’s) of 2.7 Ml/d and 0.8 Ml/d respectively. Waste sludge

At design capacity the raw feed sewage has an electrical
power potential of 301 kWe (via the anaerobic digestion
route), with an existing plant electrical power potential
of 113 kWe and a thermal power potential of 124 kWt.
The electrical power potential is 15% of the estimated
benchmark electrical power consumption. At design
capacity the plant has no energy export potential.
All basic infrastructure is in place for this plant to realise
the stated potential except that the anaerobic digesters
need to be upgraded to heated units (including biogas
handling). The Bethlehem plant is not an economically
feasible CHP candidate.

1
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Free State
Maluti-a-Phofung Local Municipality, Phuthaditjaba WWTW
Design capacity 16 Ml/d
Information and assessment are based on estimates and
assumptions using a previous GIZ report, Google Earth
imaging and Green Drop report capacity and flow.
The current flow is estimated at 13 Ml/d with a typical
average organic loading of COD 650 mg/l and SS 360 mg/l.
The existing waste water treatment works is totally based
on trickling filter technology with four primary settling
tanks, four trickling filters, four humus tanks and three
anaerobic digesters (unheated and unmixed). Primary and
humus sludge are anaerobically digested in the anaerobic
digesters. Digested sludge is dewatered on sludge drying
beds.

configuration. The existing plant electrical power potential
is 183 kWe together with a thermal power potential of 201
kWt. The existing plant electrical power potential is 237%
of the estimated benchmark electrical power consumption
and exceeds the estimated benchmark consumption by
137%, with a 2605 kWh/day export potential.
All basic infrastructure is in place to realise this potential
although it is unknown if the anaerobic digesters are
equipped for heating and mixing. Assessment indicates this
plant is not an economically feasible CHP candidate.

At design capacity the raw sewage has an electrical
power potential of 186 kW (via the anaerobic digestion
route), which can be fully realised by the existing process

1
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Free State
Mangaung Metropolitan Municipality, Bloemspruit WWTW
Design capacity 56 Ml/d
No response to date. Information and assessment are based
on previous study as well as a Consulting Engineer’s report
dated 18 June 2015.
The current flow is 65-69 Ml/d (which exceeds the design
capacity) with an organic load of COD 612 mg/l and SS
154 mg/l. The total capacity of the waste water treatment
works is based on trickling filter technology with primary
settling tanks, trickling filters, humus tanks and anaerobic
digesters. Primary and humus sludge is anaerobically
digested in seven heated but not mixed digesters. Digested
sludge is dewatered on 64 large drying beds.
At the design loading the raw feed sewage has an electrical
power potential of 405 kWe (via the anaerobic digestion
route). The existing plant electrical power potential is 480
kWe (higher than design raw feed flow because the present

flow is higher than design flow) together with a thermal
power potential of 528 kWt. The existing plant electrical
power potential exceeds the benchmark electrical power
consumption by 116%. Export potential is estimated at 6
190 kWh/day.
All basic infrastructure is in place to realise this potential
except that the anaerobic digesters may require
rehabilitation and need to be upgraded to mixed units.
The Bloemspruit plant is an economically feasible CHP
candidate.
With the completion of the new north-eastern works,
22.5 Ml/d will be diverted from the existing Bloemspruit
plant, reducing flow to approximately 45 Ml/d. This flow is
expected to grow to 55 Ml/d in the medium term.

1
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Free State
Mangaung Metropolitan Municipality, Botshabelo WWTW
Design capacity 20 Ml/d
No response to date. Information and assessment are based
on estimates and assumptions using Google Earth imaging
and Green Drop report capacity and flow.
The current flow is estimated at 12 Ml/d with an assumed
typical average organic loading of COD 650 mg/l and SS
360 mg/l. The existing waste water treatment works is an
extended aeration biological nutrient removal activated
sludge plant, consisting of one reactor and four clarifier
units. Excess waste activated sludge is diverted to drying
beds.

No basic infrastructure is in place to realise the raw sewage
biogas potential.
Due to absence of essential infrastructure this plant is not a
candidate for a CHP project.

At design capacity the raw feed sewage has an electrical
power potential of 323 kWe (via the anaerobic digestion
route). The plant effectively has a zero electrical and
thermal power potential (0 kWe and 0 kWt) due to the
absence of primary settling tanks and anaerobic digesters.

1
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Free State
Mangaung Metropolitan Municipality, Sterkwater WWTW
Design capacity 10.5 Ml/d
No response to date. Information and assessment are based
on estimates and assumptions using Google Earth imaging
and Green Drop report capacity and flow.
The current flow is estimated at 4 Ml/d with an assumed
typical average organic loading of COD 650 mg/l and SS
360 mg/l. The existing waste water treatment works is an
extended aeration biological nutrient removal activated
sludge plant combined in a Petro configuration, consisting
of two reactors and four clarifier units. Excess waste
activated sludge is diverted to ponds.

No basic infrastructure is in place to realise the raw sewage
biogas potential.
Due to absence of essential infrastructure this plant is not a
candidate for a CHP project.

At design capacity the raw feed sewage has an electrical
power potential of 122 kWe (via the anaerobic digestion
route). The plant effectively has a zero electrical and
thermal power potential (0 kWe and 0 kWt) due to the
absence of primary settling tanks and anaerobic digesters.

1
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Free State
Mantsopa Local Municipality, Lady Brand WWTW
Design capacity 17.5 Ml/d
No response to date. Information and assessment are based
on estimates and assumptions using Google Earth imaging
and Green Drop report capacity and flow.

No basic infrastructure is in place to realise the raw sewage
potential and the plant is therefore not considered to be an
economically feasible CHP candidate.

The current estimated flow is 9 Ml/d with an estimated
organic loading of COD 650 mg/l and SS 360 mg/l. The
waste water treatment works is based on an activated
sludge system consisting of an anaerobic pond, two
activated sludge reactors, two clarifiers followed by a
maturation pond.
At design capacity the raw feed sewage has an electrical
power potential of 203 kWe (via the anaerobic digestion
route), with an existing plant electrical and thermal power
potential of zero due to the lack of primary settling tanks
and anaerobic digesters.

1
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Free State
Matjhabeng Local Municipality, Thabong WWTW
Design capacity 12 Ml/d
Current flow 10 Ml/d with a very low organic loading of
COD 222 mg/l and SS 111 mg/l. The existing waste water
treatment works is based on a Bardenpho biological
nutrient removal process with two primary settling tanks,
the activated sludge reactor and two clarifiers. Primary and
waste activated sludge is anaerobically digested in four
unheated but mixed (pumped mixing) digesters. Digested
sludge is mechanically dewatered before disposal.

All basic infrastructure is in place to realise this potential
except that the anaerobic digesters need to be upgraded
to heated units, including biogas handling. The Thabong
plant is not an economically feasible CHP candidate.

At design capacity the raw feed sewage has an electrical
power potential of 45 kWe (via the anaerobic digestion
route), with an existing infrastructure electrical plant
potential of 38 kWe together with a thermal power
potential of 42 kWt. The electrical power potential is 13 %
of the benchmark electrical power consumption.
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Free State
Matjhabeng Local Municipality, Theronia WWTW
Design capacity 27 Ml/d
Information based on completed questionnaire.
Current flow is 14 Ml/d with a very low organic loading
of COD 193 mg/l and SS 97 mg/l. The Theronia waste
water treatment works is totally based on trickling filter
technology with primary settling tanks, humus tanks and
eight anaerobic digesters (unheated and unmixed). It is
expected that the digesters are mixed and heated but this
was not confirmed in the feedback. It was assumed that
all sludge is anaerobically digested before dewatering (not
confirmed in feedback).

kWt. Due to the low organic loading, the electrical power
potential is 30% of the estimated benchmark electrical
power consumption.
All basic infrastructure is in place to realise this potential
except that the anaerobic digesters need to be upgraded
to heated and mixed units. The Theronia plant is not an
economically feasible CHP candidate.

At design capacity the raw feed sewage has an electrical
power potential of 87 kWe (via the anaerobic digestion
route). The existing plant electrical power potential is
87 kWe, together with a thermal power potential of 96
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Free State
Matjhabeng Local Municipality, Virginia WWTW
Design capacity 26 Ml/d
biogas potential. The low organic loading reported further
reduces CHP feasibility.

Information based on completed questionnaire.
Current flow is 12 Ml/d with a very low organic loading
of COD 133 mg/l and SS 67 mg/l. The Virginia waste
water treatment works is a biological nutrient removal
plant with no primary settling. The plant consists of two
extended aeration activated sludge reactors, four clarifiers
and an aerobic sludge digester followed by sludge drying
beds. None of the essential infrastructure exists for the
production of biogas.

The Virginia plant is not a feasible CHP candidate.

Despite the raw sewage electrical power potential of 58
kWe at design capacity, the plant has no electrical or
thermal power potential (0 kWe and 0 kWt) due to the
absence of primary settling tanks and anaerobic digesters.
No basic infrastructure is in place to realise the raw sewage
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Free State
Matjhabeng Local Municipality, Witpan WWTW
Design capacity 12 Ml/d
Information based on completed questionnaire.
Current flow is 10 Ml/d (COD 395 mg/l, SS 188 mg/l).
The Witpan waste water treatment works was in the
past a trickling filter plant complete with nine anaerobic
digesters. All the old trickling filter facilities have been
decommissioned and/or modified into an extended
aeration Modified Ludzack-Ettinger activated sludge
plant with mechanical dewatering equipment for excess
activated sludge. None of the essential infrastructure exists
for the production of biogas (except if old structures can
be rescued).

due to the absence of primary settling tanks and anaerobic
digesters. No basic infrastructure is in place to realise the
biogas potential. Furthermore the reported organic loading
is below average, also reducing the feasibility of biogas
utilisation.
The Witpan plant is not a feasible CHP candidate.

Although the raw sewage feed has an electrical power
potential of 77 kWe at design capacity, the plant has no
electrical or thermal power potential (0 kWe and 0 kWt)
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Free State
Metsimaholo Local Municipality, Sasolburg WWTW
Design capacity 40 Ml/d
No response to date. Information and assessment are based
on estimates and assumptions using Google Earth imaging
and Green Drop report capacity and flow.
The current estimated flow is 35 Ml/d with an estimated
organic loading of COD 650 mg/l and SS 360 mg/l. The
waste water treatment works is based on trickling filter
technology with twelve primary settling tanks, twenty
trickling filters, twenty humus tanks and three anaerobic
digesters (unheated and unmixed). Primary and humus
sludge is anaerobically digested in the unheated and
unmixed digester. Digested sludge is stored in sludge
lagoons or dewatered on drying beds.

route), with an existing plant electrical power potential
of 458 kWe and a thermal power potential of 504 kWt.
The electrical power potential is estimated at 267% of the
estimated benchmark electrical power consumption, i.e.
167% more that consumed. At design capacity the plant has
an energy export potential of 7 033 kWh per day.
Basic infrastructure is in place to realise this potential except
that the anaerobic digesters need to be upgraded to heated/
mixed units (including biogas handling). Provisional
estimates indicate that the plant is an economically feasible
CHP candidate.

At design capacity the raw feed sewage has an electrical
power potential of 458 kWe (via the anaerobic digestion
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Free State
Moqhaka Local Municipality, Kroonstad WWTW
Design capacity 20 Ml/d
Information and assessment based on previous study
information and telephonic discussion.
The current flow is 8 Ml/d with organic loading estimates
of COD 800 mg/l and SS 400 mg/l on the higher side of
typical domestic sewage. The 12 Ml/d module 1 waste water
treatment works is based on trickling filter technology with
primary settling tanks, humus tanks and four anaerobic
digesters (unheated but mixed). Primary and humus sludge
is anaerobically digested in four unheated but mixed
digesters. Digested sludge is dewatered on drying beds.
The newer module 2 extension of 8 Ml/d is an extended
aeration activated sludge plant with one reactor and two
clarifiers. Excess activated sludge is dried on drying beds
before disposal.

At design capacity the raw feed sewage has an electrical
power potential of 269 kWe (via the anaerobic digestion
route), with an existing plant electrical power potential
of 160 kWe and a thermal power potential of 176 kWt.
The electrical power potential is 55% of the estimated
benchmark electrical power consumption. At design
capacity the plant has no energy export potential.
All basic infrastructure is in place for the trickling
filter module to realise this potential except that the
anaerobic digesters need to be upgraded to heated units
(including biogas handling). The Kroonstad plant is not an
economically feasible CHP candidate.
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Free State
Setsoto Local Municipality, Ficksburg WWTW
Design capacity 12.2 Ml/d
Information based on completed questionnaire.
Current flow is 8 Ml/d with an assumed organic loading of
COD 650 mg/l and SS 360 mg/l (No reported sampling of
raw sewage). The Ficksburg waste water treatment works
is a biological nitrification/denitrification (MLE) plant with
no primary settling. The plant consists of two racetrack
type extended aeration activated sludge reactors and
three clarifiers. Excess sludge is discharged to three sludge
lagoons. None of the essential infrastructure exists for the
production of biogas.

the process configuration – i.e. due to the absence of
primary settling tanks and anaerobic digesters. No basic
infrastructure is in place to realise the biogas potential.
The Ficksburg plant is not a feasible CHP candidate.

Although the assumed raw sewage has an electrical power
potential of 142 kWe at design capacity (via the anaerobic
digestion route), the existing plant has no electrical or
thermal power potential (0 kWe and 0 kWt) because of
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Gauteng
City of Johannesburg MM, Bushkoppies WWTW
Design capacity 200 Ml/d
No response to date. Information and assessment are based
on estimates and assumptions using Google Earth imaging
and Green Drop report capacity and flow.
The current flow is 210 Ml/d with an assumed typical
domestic organic loading of COD 650 mg/l and SS 360
mg/l. The existing waste water treatment works is based
on an activated sludge process with five primary settling
tanks, four activated sludge reactors and twelve clarifiers. It
is assumed that primary sludge is anaerobically digested in
four heated and mixed digesters.

of 1638 kWt. The electrical power potential is 37% of the
estimated benchmark electrical power consumption.
All basic infrastructure is in place to realise this potential
except that the anaerobic digesters possibly need to be
rehabilitated with regard to heating (including biogas
handling) and mixing systems. It is expected that the
anaerobic digester capacity will be adequate if primary
sludge is fed at appropriate solids concentration. The plant
is considered an economically feasible CHP candidate.

At design capacity the raw feed sewage has an electrical
power potential of 2323 kWe (via the anaerobic digestion
route). The existing plant has an electrical power potential
of 1489 kWe together with a thermal power potential

2
3
Biogas Potential: A Survey of South African Wastewater Treatment Works

54

Gauteng
City of Johannesburg MM, Driefontein WWTW
Design capacity 35 Ml/d
No response to date. Information and assessment are based
on estimates and assumptions using Google Earth imaging
and Green Drop report capacity and flow.
The current flow is 35 Ml/d with an assumed typical
domestic organic loading of COD 650 mg/l and SS 360 mg/l.
The existing waste water treatment works is based on an
activated sludge process with two primary settling tanks,
two activated sludge reactors and four clarifiers (because of
configuration modifications the google view is misleading).
It is assumed that primary sludge as well as waste activated
sludge is anaerobically digested in two heated and mixed
digesters.

route). The existing plant has an electrical power potential
of 328 kWe together with a thermal power potential of 361
kWt. The electrical power potential is 42% of the estimated
benchmark electrical power consumption.
All basic infrastructure is in place to realise this potential
including a fully functional heating and mixing system.
It is expected that the anaerobic digester capacity will be
adequate if primary sludge and waste activated sludge
is fed at appropriate solids concentration. A CHP system
with a capacity of 2 x 378 kWe has been installed at the
Driefontein site and is due for commissioning.

At design capacity the raw feed sewage has an electrical
power potential of 406 kWe (via the anaerobic digestion
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Gauteng
City of Johannesburg MM, Goudkoppies WWTW
Design capacity 150 Ml/d
No response to date. Information and assessment are based
on estimates and assumptions using Google Earth imaging
and Green Drop report capacity and flow.
The current flow is 135 Ml/d with an assumed typical
domestic organic loading of COD 650 mg/l and SS 360
mg/l. The existing waste water treatment works is based
on an activated sludge process with six primary settling
tanks, four activated sludge reactors and twelve clarifiers. It
is assumed that primary sludge is anaerobically digested in
six heated and mixed digesters.

kWt. The electrical power potential is 32% of the estimated
benchmark electrical power consumption.
All basic infrastructure is in place to realise this potential
except that the anaerobic digesters possibly need to be
rehabilitated with regard to heating (including biogas
handling) and mixing systems. It is expected that the
anaerobic digester capacity will be adequate if primary
sludge is fed at appropriate solids concentration. The plant
is an economically feasible CHP candidate.

At design capacity the raw feed sewage has an electrical
power potential of 1742 kWe (via the anaerobic digestion
route). The existing plant has an electrical power potential
of 985 kWe together with a thermal power potential of 1084
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Gauteng
City of Johannesburg MM, Northern Works WWTW
Design capacity 450 Ml/d
Information and assessment based on site visit and limited
data.
The current flow is 395 Ml/d with a low average organic
loading estimated at COD 300 mg/l and SS 200 mg/l.
The existing waste water treatment process is based on
fermented primary sludge and biological nutrient removal
activated sludge technology. The BNR capacity is made up
by fourteen primary settling tanks, balancing tanks, eight
reactors and twenty one clarifiers. Primary sludge and
a portion of the waste activated sludge is anaerobically
digested where after sludge is dewatered by belt filter press,
dried and composted. Final product is beneficially disposed
on land.

route). The existing plant electrical power potential is 1 848
kWe together with a thermal power potential of 2033 kWt.
The existing plant electrical power potential is estimated at
21% of the benchmark electrical power consumption.
The four operational heated and mixed anaerobic digesters
have an estimated potential of 943 kWe when fully loaded
with sludge. Although the anaerobic digester capacity
is limited, all basic infrastructure is in place to realise
this potential. Two additional 2000 m3 existing digesters
are due for upgrading to extend the heated and mixed
anaerobic digester capacity to a total of six units. Northern
Works is equipped with an 1128 kWe CHP facility running
at reduced output due to sludge handling and anaerobic
digester limitations.

At design capacity the raw feed sewage has an electrical
power potential of 2717 kWe (via the anaerobic digestion
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Gauteng
City of Johannesburg MM, Olifantsvlei WWTW
Design capacity 200 Ml/d
No response to date. Information and assessment are based
on estimates and assumptions using Google Earth imaging
and Green Drop report capacity and flow.

of 1489 kWe together with a thermal power potential
of 1638 kWt. The electrical power potential is 37% of the
estimated benchmark electrical power consumption.

The current flow is 210 Ml/d with an assumed typical
domestic organic loading of COD 650 mg/l and SS 360 mg/l.
The older trickling filter is assumed to be decommissioned.
The existing waste water treatment works is based on an
activated sludge process with six primary settling tanks,
seven activated sludge reactors and twenty one clarifiers. It
is assumed that primary sludge is anaerobically digested in
six heated and mixed digesters.

All basic infrastructure is in place to realise this potential
except that the anaerobic digesters possibly need to be
rehabilitated to fully functional heated (including biogas
handling) and mixed units. It is expected that the anaerobic
digester capacity will be adequate if primary sludge is fed at
appropriate solids concentration. The plant is definitely an
economically feasible CHP candidate.

At design capacity the raw feed sewage has an electrical
power potential of 2323 kWe (via the anaerobic digestion
route). The existing plant has an electrical power potential
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Gauteng
City of Tshwane MM, Baviaanspoort WWTW
Design capacity 66 Ml/d
Information based on completed questionnaire.
The current flow is 50 Ml/d with a typical municipal
organic loading of COD 665 mg/l and SS 280 mg/l. The
existing waste water treatment works is based on four
biological nutrient removal activated sludge modules with
six primary settling tanks, four activated sludge reactors
and ten clarifiers. Capacity is grouped in four modules of 10
M/d, 16 Ml/d 20 Ml/d and 20 Ml/d of which the first two are
not currently in operation. Primary sludge is anaerobically
digested in three heated (heating not commissioned) and
mixed (gas/pumped mixing) digesters. Digested primary
and excess waste activated sludge is applied on land.

route). The existing plant electrical power potential is 364
kWe together with a thermal power potential of 400 kWt.
The existing plant electrical power potential is 25% of the
benchmark electrical power consumption. The anaerobic
digesters have an estimated potential of 600 kWe when
fully loaded with primary sludge.
All basic infrastructure is in place to realise this potential,
although the heating system has not been commissioned
at this time. Some rehabilitation of structures as well as
equipment may be required. The Baviaanspoort plant is an
economically feasible CHP candidate.

At design capacity the raw feed sewage has an electrical
power potential of 667 kWe (via the anaerobic digestion
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Gauteng
City of Tshwane Metropolitan Municipality, Daspoort WWTW
Design capacity 58 Ml/d
Information and
questionnaire.

assessment

based

on

completed

in two 2000m3 unheated but mixed digester, with digested
sludge dewatered on the 37 drying beds referred to above.

The current flow is 37 Ml/d with a typical municipal organic
loading of COD 544 mg/l and SS 224 mg/l. The existing
waste water treatment works is based on 18 Ml/d of trickling
filter and 40 Ml/d activated sludge technology. The trickling
filter plant is made up of six primary settling tanks, twenty
trickling filters, eight humus tanks and five (1x5650m3
and 4x918m3) anaerobic digesters (heating system not
commissioned, four AD’s mixed). Primary and humus sludge
is anaerobically digested in unheated but mixed digesters.
Anaerobically digested sludge is dewatered on 37 drying
beds. The balance of the capacity is made up by a 40 Ml/d of
biological nutrient removal activated sludge plant with six
primary settling tanks, one reactor and six clarifiers. Primary
and excess waste activated sludge is anaerobically digested

At design capacity the raw feed sewage has an electrical
power potential of 474 kWe (via the anaerobic digestion
route). The existing plant electrical power potential is 415
kWe together with a thermal power potential of 457 kWt.
The existing plant electrical power potential is 42% of the
benchmark electrical power consumption. The anaerobic
digesters have an estimated potential of 1334 kWe when
fully loaded with primary sludge.
All basic infrastructure is in place to realise this potential,
although the digesters may require rehabilitation of
structures as well as equipment. The Daspoort plant is
an economically feasible CHP candidate with a potential
saving of R 8.5 million over the project life of fifteen years.
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Gauteng
City of Tshwane Metropolitan Municipality, Klipgat WWTW
Design capacity 55 Ml/d
completed

is aerobically digested. Digested sludge is dewatered on the
drying beds referred to above.

The current flow is 36 Ml/d with a typical municipal
organic loading of COD 627 mg/l and SS 350 mg/l. The
existing waste water treatment works is based on 33 Ml/d
of trickling filter and 22 Ml/d activated sludge technology.
The trickling filter plant consists of twelve primary settling
tanks, twelve trickling filters, twelve humus tanks and three
anaerobic digesters (unheated but mixed). Primary and
humus sludge is anaerobically digested in the unheated
but mixed digesters. Anaerobically digested sludge is
dewatered on 48 drying beds. The balance of the capacity is
made up by a 22 Ml/d of nutrient removal activated sludge
plant with two primary settling tanks, one reactor and
three clarifiers. Primary sludge is anaerobically digested
(AD’s referred to above) and excess waste activated sludge

At design capacity the raw feed sewage has an electrical
power potential of 619 kWe (via the anaerobic digestion
route). The existing plant electrical power potential is 518
kWe together with a thermal power potential of 570 kWt.
The existing plant electrical power potential is 81% of the
estimated benchmark electrical power consumption. The
anaerobic digesters have an estimated potential of 601 kWe
when fully loaded with primary sludge.

Information and
questionnaire.

assessment

based

on

All basic infrastructure is in place to realise this potential,
although the digesters may require rehabilitation of
structures as well as equipment. The Klipgat plant is an
economically feasible CHP candidate.
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Gauteng
City of Tshwane Metropolitan Municipality, Rietgat WWTW
Design capacity 28 Ml/d
Information based on completed questionnaire.
The current flow is 17 Ml/d with a higher than typical
organic loading of COD 800 mg/l and SS 408 mg/l. The
existing waste water treatment works is based on two
biological nutrient removal activated sludge modules with
two primary settling tanks, two activated sludge reactors
and four clarifiers. Primary sludge is digested in anaerobic
ponds and waste activated sludge is aerobically digested in
two aerobic digesters. Digested sludge is handled with the
aid of sludge lagoons and 28 sludge drying beds.

The basic infrastructure is not in place to realise the raw
sewage potential and therefore the Rietgat plant is not a
feasible CHP candidate.

At design capacity the raw feed sewage has an electrical
power potential of 381 kWe (via the anaerobic digestion
route). Although the plant includes primary settling tanks,
the existing plant electrical and thermal power potential is
zero due to the absence of anaerobic digesters.
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Gauteng
City of Tshwane Metropolitan Municipality, Rooiwal East WWTW
Design capacity 54.5 Ml/d
Information and assessment based on completed questionnaire.
The current flow is 20 Ml/d with a low to typical organic
loading of COD 500 mg/l and SS 222 mg/l. The existing
waste water treatment works is totally based on 54.5 Ml/d
of trickling filter technology with eight primary settling
tanks, sixteen trickling filters twelve humus tanks and eight
anaerobic digesters (heating not in operation, but mixed).
Primary and humus sludge is anaerobically digested in
unheated but mixed digesters. Anaerobically digested
sludge is dewatered by belt filter press.
At design capacity the raw feed sewage has an electrical power
potential of 421 kWe (via the anaerobic digestion route). The
existing plant electrical power potential is 421 kWe together
with a thermal power potential of 463 kWt. The existing
plant electrical power potential is 168% of the benchmark

electrical power consumption. This potential exceeds the
estimated benchmark consumption by 68% resulting in an
export potential of approximately 4249 kWh/d.
The anaerobic digesters have an estimated potential of
1600 kWe when fully loaded with primary sludge. This
digester capacity is shared with Rooiwal North and the
power potential should be evaluated in conjunction with
the Rooiwal North figures.
All basic infrastructure is in place to realise this potential,
although the digesters may require rehabilitation of
structures as well as equipment. On its own the Rooiwal
East plant is not an economically feasible CHP candidate,
despite the fact that the plant has significant reserve
anaerobic digester capacity of up to 1600 kWe. This is
probably due to the low present flow and organic loading.
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Gauteng
City of Tshwane Metro. Municipality, Rooiwal North WWTW
Design capacity 150 Ml/d
Information and
questionnaire.

assessment

based

on

completed

The current flow is 150 Ml/d with a high average organic
loading of COD 1010 mg/l and SS 470 mg/l. The existing
waste water treatment works is based on 30 Ml/d of
trickling filter and 120 Ml/d of activated sludge technology.
The trickling filter plant consists of six primary settling
tanks, twelve trickling filters, nine humus tanks and
seven anaerobic digesters (unheated and mixed). Primary
and humus sludge is anaerobically digested in unheated
but mixed digesters. Anaerobically digested sludge is
dewatered by nine belt filter presses. The balance of the
capacity is made up by 120 Ml/d of biological nutrient
removal activated sludge plant with three primary settling
tanks, six reactors and eighteen clarifiers. Excess activated
sludge is dewatered by belt filter press.

At design capacity the raw feed sewage has an electrical
power potential of 2438 kWe (via the anaerobic digestion
route). The existing plant electrical power potential is 1 592
kWe together with a thermal power potential of 1751 kWt.
The existing plant electrical power potential is 61% of the
benchmark electrical power consumption.
The anaerobic digesters have an estimated potential of
1400 kWe when fully loaded with primary sludge. The plant
also has access to the underutilised Rooiwal East digesters
with an electrical power potential of 1600 kWe. All basic
infrastructure is in place to realise this potential, although
the digesters may require rehabilitation of structures as
well as equipment. The Rooiwal North plant is a strong
economically feasible CHP candidate because of the high
organic load as well as the available anaerobic digester
capacity.
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Gauteng
City of Tshwane Metropolitan Municipality, Sandspruit WWTW
Design capacity 20 Ml/d
completed

electrical power potential is 0% of the benchmark electrical
power consumption.

The current flow is 13 Ml/d with a typical organic loading
of COD 846 mg/l and SS 441 mg/l. The existing waste water
treatment works is based on biological nutrient removal
activated sludge technology with one primary settling tank,
one activated sludge reactor and three clarifiers. Waste
activated sludge is aerobically digested and dewatered with
belt filter press and/or sludge drying beds.

None of the basic infrastructure is in place (except primary
settling tanks) to realise the raw sewage potential, and the
Sandspruit plant is therefore not a feasible CHP candidate.

Information and
questionnaire.

assessment

based

on

At design capacity the raw feed sewage has an electrical
power potential of 291 kWe (via the anaerobic digestion
route). The existing plant electrical power potential is 0
kWe together with a thermal power potential of 0 kWt due
to the absence of anaerobic digesters. The existing plant
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Gauteng
City of Tshwane Metro. Municipality, Sunderland ridge WWTW
Design capacity 95 Ml/d
Information and
questionnaire.

assessment

based

on

completed

The current flow is 70 Ml/d with a low to typical organic
loading of COD 580 mg/l and SS 208 mg/l. The existing waste
water treatment works is based on 7 Ml/d of trickling filter
and 88 Ml/d activated sludge technology. The trickling filter
plant (not presently operational) consist of three primary
settling tanks, three trickling filters and three humus
tanks. The balance of the capacity is made up by biological
nutrient removal activated sludge plant with four primary
settling tanks, four reactors and eleven clarifiers. Primary,
humus and excess activated sludge is anaerobically digested
in seven unheated but mixed anaerobic digesters. Digested
sludge is mechanically dewatered and beneficiated for use
as fertiliser for agricultural purposes.

At design capacity the raw feed sewage has an electrical
power potential of 769 kWe (via the anaerobic digestion
route). The existing plant electrical power potential is 636
kWe together with a thermal power potential of 700 kWt.
The existing plant electrical power potential is 33% of the
benchmark electrical power consumption. The anaerobic
digesters have an estimated potential of 1 400 kWe when
fully loaded with primary sludge.
All basic infrastructure is in place to realise this potential,
although the digesters may require rehabilitation of
structures as well as equipment, particularly heating
equipment. The Sunderland Ridge plant is clearly an
economically feasible CHP candidate.
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Gauteng
City of Tshwane Metropolitan Municipality, Temba WWTW
Design capacity 32.5 Ml/d
Information and
questionnaire.

assessment

based

on

completed

The current flow is 11 Ml/d with a below average organic
loading of COD 412 mg/l and SS 191 mg/l. The existing
waste water treatment works is based on 4.5 Ml/d of
trickling filter and 28 Ml/d of extended aeration activated
sludge technology. The trickling filter plant (not presently
in operation) has three primary settling tanks, four
trickling filters, three humus tanks and four anaerobic
digesters (unheated but mixed). Primary and humus sludge
is anaerobically digested in unheated but mixed digesters.
Digested sludge is dewatered using a combination of 40
drying beds, mechanical dewatering units and sludge
lagoons. A new extended aeration activated plant is about
to be commissioned.

At design capacity the raw feed sewage has an electrical
power potential of 215 kWe (via the anaerobic digestion
route). The existing plant electrical power potential is 29
kWe together with a thermal power potential of 32 kWt.
The existing plant electrical power potential is 3% of the
benchmark electrical power consumption. The anaerobic
digesters have an estimated potential of 360 kWe when
fully loaded with primary sludge.
Limited basic infrastructure is in place to realise this
potential and may furthermore require rehabilitation of
structures as well as equipment. The Temba plant is not
an economically feasible CHP candidate due to the lack of
infrastructure to generate and harvest biogas.
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Gauteng
City of Tshwane Metropolitan Municipality, Zeekoegat WWTW
Design capacity 70 Ml/d
Information based on completed questionnaire.
The current flow is 55 Ml/d with a lower than average
organic loading of COD 378 mg/l and SS 185 mg/l. The
existing waste water treatment works is based on two
biological nutrient removal activated sludge modules with
seven primary settling tanks, four activated sludge reactors
and eight clarifiers. Primary and waste activated sludge
and waste activated sludge is anaerobically digested in
two heated and pump mixed digesters. Digested sludge is
mechanically dewatered before disposal.

The existing plant electrical power potential is 24% of the
benchmark electrical power consumption. The anaerobic
digesters have an estimated potential of 1000 kWe when
fully loaded with primary sludge.
All basic infrastructure is in place and relatively new. The
Zeekoegat plant is an economically feasible CHP candidate.

At design capacity the raw feed sewage has an electrical
power potential of 439 kWe (via the anaerobic digestion
route). The existing plant electrical power potential is 369
kWe together with a thermal power potential of 406 kWt.

3
7
Biogas Potential: A Survey of South African Wastewater Treatment Works

68

Gauteng
Ekurhuleni Metropolitan Municipality, Ancor WWTW
Design capacity 34.5 Ml/d
Information based on completed questionnaire.
Current flow 29.4 Ml/d with an organic loading of COD 552
mg/l and SS 138 mg/l. The Ancor waste water treatment
works is totally based on trickling filter technology with
primary settling tanks, humus tanks and eight anaerobic
digesters (unheated but mixed).

All basic infrastructure is in place to realise this potential
except that the anaerobic digesters need to be upgraded to
heated units (including biogas handling). The Ancor plant
is an economically feasible CHP candidate.

At design capacity the raw feed sewage has an electrical
power potential of 222 kWe (via the anaerobic digestion
route). The existing plant electrical power potential is
222 kWe and the thermal power potential is 244 kWt and
exceeds the benchmark electrical power consumption
by 48%. The energy export potential at design capacity is
estimated at 1753 kWh/day.
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Gauteng
Ekurhuleni Metropolitan Municipality, Benoni WWTW
Design capacity 16 Ml/d
Information based on completed questionnaire.
Current flow 3.8 Ml/d with a low organic loading of COD 404
mg/l and SS 112 mg/l. The Benoni waste water treatment
works is totally based on trickling filter technology with
primary settling tanks, humus tanks and eight anaerobic
digesters (unheated and unmixed).

All basic infrastructure is in place to realise this potential
except that the anaerobic digesters need to be upgraded
to heated (including biogas handling) and mixed units.
The Benoni plant is not an economically feasible CHP
candidate.

At design capacity the raw feed sewage has an electrical
power potential of 79 kWe (via the anaerobic digestion
route). The existing plant electrical power potential is 79
kWe together with a thermal power potential of 87 kWt.
The electrical power potential is 88% of the estimated
benchmark electrical power consumption. The low energy
potential is mainly due to the reported low organic load
(hydraulic and organic). At design capacity the plant has no
energy export potential.
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Gauteng
Ekurhuleni Metropolitan Municipality, Daveyton WWTW
Design capacity 11.5 Ml/d
Information based on completed questionnaire.
Current flow 18.3 Ml/d with a low organic loading of COD
461 mg/l and SS 147 mg/l. The initial 4.5 Ml/d module
was a trickling filter plant with primary settling tanks,
humus tanks and four anaerobic digesters (unheated and
unmixed) but is presently decommissioned. The existing
waste water treatment capacity is based on an extended
aeration biological nutrient removal activated sludge plant
with sludge paddies for disposal of excess activated sludge.
Although four anaerobic digesters formed part of the
initial trickling filter plant, these digesters are not presently
operational.

power potential (0 kWe and 0 kWt) due to the absence of
primary settling tanks and operational anaerobic digesters.
The existing anaerobic digesters (unheated and unmixed)
could be re-commissioned to realise 45 kWe of biogas
electrical power potential at design capacity from waste
activated sludge.
Due to the fact that the present flow exceeds the design
capacity, the dashboard page indicates a potential of 64
kWe (more than the 45 kWe above). Daveyton plant is not
considered to be a CHP candidate due to the low organic
loading, the absence of adequate primary settling tank
capacity and the requirement to rehabilitate and upgrade
the anaerobic digesters.

Although the raw sewage has an electrical power potential
of 70 kWe (via the anaerobic digestion route) at design
capacity, the existing plant has a zero electrical and thermal
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Gauteng
Ekurhuleni Metropolitan Municipality, Dekema WWTW
Design capacity 36 Ml/d
Information based on completed questionnaire.
Current flow is 36 Ml/d with a relatively high organic
loading of COD 925 mg/l and SS 361 mg/l. The existing
waste water treatment works is based totally on trickling
filter technology with twelve primary settling tanks, twelve
trickling filters, twelve humus tanks and eight anaerobic
digesters (unheated and unmixed). Primary and humus
sludge is anaerobically digested in the eight unheated and
unmixed digesters. Digested sludge is disposed of/stored in
65 sludge lagoons.

benchmark electrical power consumption by 216%.
At design capacity the plant energy export potential is
estimated at 7972 kWh/day.
All basic infrastructure is in place to realise this potential
except that the anaerobic digesters need to be upgraded to
heated (including biogas handling) and mixed units. The
Dekema plant is an economically feasible CHP candidate.

At design capacity the raw feed sewage has an electrical
power potential of 481 kWe (via the anaerobic digestion
route). The existing plant electrical power potential is
481 kWe together with a thermal power potential of 529
kWt. The electrical power potential exceeds the estimated
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Gauteng
Ekurhuleni Metropolitan Municipality, Hartebeesfontein WWTW
Design capacity 45 Ml/d
The electrical power potential is 47% of the estimated
benchmark electrical power consumption.

Information based on completed questionnaire.
The current flow is 46.9 Ml/d with a relatively high
organic loading of COD 1012 mg/l and SS 310 mg/l.
The existing waste water treatment works is based on a
biological nutrient removal activated sludge process with
four primary settling tanks, four activated sludge reactor
and six clarifiers. Primary and waste activated sludge is
anaerobically digested in nine unheated and unmixed
digesters. Digested sludge is applied to agricultural land.
A contract is in place for upgrading the digesters to mixed
units.

All basic infrastructure is in place to realise this potential
except that the anaerobic digesters need to be upgraded
to heated (including biogas handling) and mixed units. A
contract is currently in place to upgrade to mixed anaerobic
digesters.
The Hartebeestfontein plant is definitely an economically
feasible CHP candidate.

At design capacity the raw feed sewage has an electrical
power potential of 758 kWe (via the anaerobic digestion
route). The plant electrical power potential is 606 kWe
together with a thermal power potential of 667 kWt.
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Gauteng
Ekurhuleni Metropolitan Municipality, Herbert Bickley WWTW
Design capacity 18.8 Ml/d
Information based on completed questionnaire.
The current flow is 18 Ml/d with a typical organic loading
of COD 700 mg/l and SS 300 mg/l. The 6.3 Ml/d module 1
of the existing works is based on trickling filter technology
with primary settling tanks, humus tanks and eight open
anaerobic digesters (unheated, but mixed). The trickling
filter media was recently upgraded to high rate plastic
media. Primary and humus sludge is anaerobically digested
in the eight open unheated but mixed digesters. Module
2, with a capacity of 12.5 Ml/d, is based on an activated
sludge system and consists of two primary settling tanks,
followed by a biological nutrient removal activated sludge
reactor and two clarifiers. Digested sludge and excess waste
activated sludge is dewatered mechanically before disposal.
At design capacity the raw feed sewage has an electrical
power potential of 202 kWe (via the anaerobic digestion

route). The existing plant electrical power potential is 153
kWe together with a thermal power potential of 168 kWt.
The electrical power potential is 48% of the estimated
benchmark electrical power consumption.
The eight open mixed digesters are not ideal for biogas
production and a CHP project is not considered to be
economically feasible for this plant.
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Gauteng
Ekurhuleni Metropolitan Municipality, JP Marais WWTW
Design capacity 16 Ml/d
(primary settling tank aside) is in place to realise the raw
sewage biogas potential.

Information based on completed questionnaire.
The current flow is 13.6 Ml/d with an organic loading of
COD 523 mg/l and SS 175 mg/l. The existing waste water
treatment works is an extended aeration biological nutrient
removal activated sludge plant. Excess waste activated
sludge is discharged via the sewer to a downstream plant.
Although the plant is equipped with an activated primary
settling tank, sludge is discharged into the reactor, and
the plant therefore does not have anaerobic digesters for
primary sludge or waste activated sludge.

Due to absence of essential infrastructure this plant is not
considered to be a candidate for a CHP project.

At design capacity the raw feed sewage has an electrical
power potential of 106 kWe (via the anaerobic digestion
route). The plant effectively has a zero electrical and
thermal power potential (0 kWe and 0 kWt) due to the
absence of anaerobic digesters. No basic infrastructure
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Gauteng
Ekurhuleni Metropolitan Municipality, Olifantsfontein WWTW
Design capacity 105 Ml/d
Information based on completed questionnaire.
The current flow is 77 Ml/d with a typical municipal organic
loading of COD 664 mg/l and SS 304 mg/l. The existing
waste water treatment works is based on a biological
nutrient removal activated sludge process (multiple process
biological nutrient removal configurations possible) with
three primary settling tanks, three activated sludge reactors
and six clarifiers. Primary sludge is anaerobically digested
in four unheated and unmixed digesters while waste
activated sludge is thickened and dewatered. Anaerobically
digested sludge and waste activated sludge is mechanically
dewatered before disposal.

of 629 kWe together with a thermal power potential of 692
kWt. The electrical power potential is 28% of the estimated
benchmark electrical power consumption.
All basic infrastructure is in place to realise this potential
except that the anaerobic digesters need to be upgraded
to heated (including biogas handling) and mixed units.
It is expected that the anaerobic digester capacity will
be adequate if primary sludge is fed at appropriate solids
concentration. The Olifantsfontein plant is an economically
feasible CHP candidate.

At design capacity the raw feed sewage has an electrical
power potential of 1112 kWe (via the anaerobic digestion
route). The existing plant has an electrical power potential
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Gauteng
Ekurhuleni Metropolitan Municipality, Rondebult WWTW
Design capacity 36 Ml/d
Information based on completed questionnaire.
The current flow is 29.3 Ml/d with an above average
organic loading of COD 891 mg/l and SS 239 mg/l. The
existing waste water treatment works is based on trickling
filter technology with primary settling tanks, humus tanks
and eight anaerobic digesters (unheated and unmixed).
Although not very clear from the feedback, trickling
filter effluent is routed via an activated sludge reactor for
polishing. Only primary sludge is presently anaerobically
digested in 6 unheated and unmixed digesters. Digested
sludge is discharged to 16 sludge lagoons.
At design capacity the raw feed sewage has an electrical
power potential of 390 kWe (via the anaerobic digestion
route). The existing plant has an electrical power potential
of 169 kWe together with a thermal power potential of 186

kWt. The electrical power potential is 45% of the estimated
benchmark electrical power consumption. At design
capacity the plant has no energy export potential.
All basic infrastructure is in place to realise this potential
except that the anaerobic digesters need to be upgraded
to heated (including biogas handling) and mixed units.
Anaerobic digester capacity exceed the anticipated load.
The plant is subject to biological inhibition due to industrial
effluent which my negatively impact the estimated biogas
potential. Biogas potential can be increased by routing
humus and waste activated sludge to the anaerobic
digesters.
The Rondebult plant is an unlikely candidate for a CHP
project.
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Gauteng
Ekurhuleni Metropolitan Municipality, Rynfield WWTW
Design capacity 13 Ml/d
Information based on completed questionnaire.
The current flow is 8.7 Ml/d with a slightly less than typical
organic loading of COD 553 mg/l and SS 207 mg/l. The
existing waste water treatment works is mainly based on
an extended aeration biological nutrient removal activated
sludge plant with treated sludge applied to land. The initial
5 Ml/d trickling filter module consists of four primary
settling tanks, four trickling filters and four humus tanks.
Primary and humus sludge is digested in four unheated
and unmixed anaerobic digesters.

The existing plant electrical power potential is 14% of the
benchmark electrical power consumption.
If upgraded to high rate digesters (i.e. heated and mixed),
the existing digesters have an estimated potential of 533
kWe. The Rynfield plant is not an economically feasible
CHP candidate.

At design capacity the raw feed sewage has an electrical
power potential of 103 kWe (via the anaerobic digestion
route). The existing plant electrical power potential is 39
kWe together with a thermal power potential of 43 kWt.
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Gauteng
Ekurhuleni Metropolitan Municipality, Tsakane WWTW
Design capacity 12 Ml/d
No response received to date, essential values estimated and
indicated in italics.

No basic infrastructure is in place (except a primary settling
tank) to realise the raw sewage biogas potential and the
Tsakane plant is therefore not a feasible CHP candidate.

The current flow is 12 Ml/d with an organic loading of
COD 650 mg/l and SS 360 mg/l. The existing waste water
treatment works is an extended aeration nitrification/
denitrification (MLE) biological nutrient removal activated
sludge plant with sludge paddies for excess activated
sludge. None of the essential infrastructure exists for the
production of biogas.
At design capacity the raw feed sewage has an electrical
power potential of 139 kWe (via the anaerobic digestion
route). The existing plant electrical power potential is 0
kWe with a thermal power potential of 0 kWt due to the
absence of essential infrastructure.
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Gauteng
Ekurhuleni Metropolitan Municipality, Vlakplaats WWTW
Design capacity 83 Ml/d
Information based on completed questionnaire.
The current flow is 108 Ml/d with a slightly lower than
typical organic loading of COD 467 mg/l and SS 146 mg/l.
The existing waste water treatment works is mainly based
on trickling filter technology with primary settling tanks,
humus tanks and twelve anaerobic digesters (heated and
mixed). The newer biological nutrient removal activated
sludge plant includes four primary settling tanks, a reactor
and four clarifiers. Primary, humus and waste activated
sludge is anaerobically digested in the twelve heated and
mixed digesters. Digested sludge is dewatered on 60 drying
beds.

kWe together with a thermal power potential of 659 kWt.
The existing plant electrical power potential is 74% of the
benchmark electrical power consumption.
The existing high rate anaerobic digesters have an
estimated potential of 1832 kWe if fully loaded. All basic
infrastructure is in place to realise this energy production
potential. The Vlakplaats plant is an economically feasible
CHP candidate.

At design capacity the raw feed sewage has an electrical
power potential of 505 kWe (via the anaerobic digestion
route). The existing plant electrical power potential is 599
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Gauteng
Ekurhuleni Metropolitan Municipality, Waterval WWTW
Design capacity 155 Ml/d
Information based on completed questionnaire.
The current flow is 186 Ml/d with a higher than typical
average organic loading of COD 883 mg/l and SS 326 mg/l.
The existing waste water treatment works is based on four
biological nutrient removal activated sludge modules with
eight primary settling tanks, eight activated sludge reactors
and sixteen clarifiers. Primary and waste activated sludge
is anaerobically digested in ten heated and mixed (gas/
pumped mixing) digesters. Digested sludge is mechanically
dewatered before disposal.

of the benchmark electrical power consumption. When
fully operational the anaerobic digesters have an estimated
potential of 4444 kWe when fully loaded with primary
sludge.
All basic infrastructure is in place to realise this potential,
although the four module 1 digesters require rehabilitation
of structures as well as equipment. The Waterval plant is an
economically feasible CHP candidate.

At design capacity the raw feed sewage has an electrical
power potential of 1 699 kWe (via the anaerobic digestion
route). The existing plant electrical power potential is 1
591 kWe together with a thermal power potential of 1750
kWt. The existing plant electrical power potential is 50%
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Gauteng
Ekurhuleni Metropolitan Municipality, Welgedacht WWTW
Design capacity 85 Ml/d
Information based on previous study and design information.
The current flow is 71 Ml/d with a typical organic loading
of COD 713 mg/l and SS 369 mg/l. The existing waste water
treatment works is based on a 35 Ml/d extended aeration
biological nutrient removal activated sludge process with
one activated sludge reactor and three clarifiers. The new 50
Ml/d module is about to be commissioned and is based on
a biological nutrient removal activated sludge process with
two primary settling tanks, two activated sludge reactors
and four clarifiers. Only primary sludge from module 2 is
anaerobically digested in two new high rated digesters, i.e.
heated and mixed (pumped mixing). Digested sludge as
well as excess activated sludge is mechanically dewatered
before disposal or irrigated on land.

At design capacity the raw feed sewage has an electrical
power potential of 1039 kWe (via the anaerobic digestion
route). The existing plant electrical power potential is 363
kWe together with a thermal power potential of 399 kWt.
The existing plant electrical power potential is 18% of the
estimated benchmark electrical power consumption.
The digesters have a potential of 721 kWe when fully
loaded with primary sludge. All basic infrastructure is in
place to realise this potential. The Welgedacht plant is an
economically feasible CHP candidate.
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Gauteng
Emfuleni Local Municipality, Leeuwkuil WWTW
Design capacity 36 Ml/d
Information based on completed questionnaire.
The current flow is 45 Ml/d with an organic loading of COD
515 mg/l and SS 258 mg/l (some uncertainty with regard to
loading in separate and mixed feed streams). The existing
waste water treatment works consist of 16 Ml/d trickling
filter technology with primary settling tanks, humus tanks
and six anaerobic digesters (heated and mixed). The balance
of the capacity is made up by a 20 Ml/d biological nutrient
removal activated sludge process with two primary settling
tanks, the activated sludge reactor, three clarifiers and two
chemical polishing clarifiers. Primary, humus and waste
activated sludge is anaerobically digested in six heated and
mixed digesters. Full use of all the digesters and the existing
heating system is prohibited by pipe blockages. Digested
sludge is routed to eight sludge lagoons.

At design capacity the raw feed sewage has an electrical
power potential of 312 kWe (via the anaerobic digestion
route). The existing plant electrical power potential is 328
kWe together with a thermal power potential of 361 kWt.
The existing plant electrical power potential is 64% of the
estimated benchmark electrical power consumption.
All basic infrastructure is in place to realise this potential
except that the anaerobic digesters need to be rehabilitated.
Cleaning, unblocking, rehabilitation of the biogas and
heating system will require particular attention. The
Leeuwkuil plant is an economically feasible CHP candidate.
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Gauteng
Emfuleni Local Municipality, Rietspruit WWTW
Design capacity 36 Ml/d
Information and
questionnaire.

assessment

based

on

completed

The current flow is 33 Ml/d with a very low organic loading
of COD 333 mg/l and SS 82 mg/l. The existing waste water
treatment works is based on 16 Ml/d of trickling filter
technology with 20 Ml/d extended aeration activated
sludge capacity. The trickling filter plant consist of four
primary settling tanks, eleven trickling filters, six humus
tanks and six anaerobic digesters. Primary and humus
sludge is anaerobically digested in unheated but mixed
digesters. Anaerobically digested sludge is dewatered on
60 drying beds. The balance of the capacity is made up by
20 Ml/d of extended aeration biological nutrient removal
activated sludge plant with one reactor and one clarifier.
Excess waste activated sludge is discharged to five sludge
lagoons.

At design capacity the raw feed sewage has an electrical
power potential of 140 kWe (via the anaerobic digestion
route). The existing plant electrical power potential is 97
kWe together with a thermal power potential of 107 kWt.
The existing plant electrical power potential is 15% of the
estimated benchmark electrical power consumption.
All basic infrastructure is in place to realise this potential
except that the anaerobic digesters need to be upgraded to
heated (including biogas handling) units. A pumped mixing
system is presently operational. The Rietspruit plant is not
an economically feasible CHP candidate.
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Gauteng
Emfuleni Local Municipality, Sebokeng WWTW
Design capacity 100 Ml/d
Information and
questionnaire.

assessment

based

on

completed

The current flow is 130 Ml/d with an exceptionally low
organic loading of COD 238 mg/l and SS 46 mg/l. The
existing waste water treatment works is based on a
biological nutrient removal activated sludge process with
four primary settling tanks, four activated sludge reactors
and eight clarifiers. Primary and waste activated sludge
is anaerobically digested in four unheated but mixed
(pumped mixing) digesters. Digested sludge is dewatered
22 sludge paddies. The plant is presently being extended
with an additional activated sludge 50 Ml/d module.

kWe together with a thermal power potential of 277 kWt.
The existing plant electrical power potential is 12% of the
estimated benchmark electrical power consumption.
All basic infrastructure is in place to realise this potential
except that the anaerobic digesters need to be rehabilitated
with regard to digester heating (including biogas handling)
and mixed units. The two secondary digesters need to be
upgraded to high rate anaerobic digesters with heating and
mixing. The Sebokeng plant is an economically feasible
CHP candidate.

At design capacity the raw feed sewage has an electrical
power potential of 253 kWe (via the anaerobic digestion
route). The existing plant electrical power potential is 252
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Gauteng
Midvaal Local Municipality, Meyerton WWTW
Design capacity 10 Ml/d
No response to date. Information and assessment are based
on estimates and assumptions using Google Earth imaging
and Green Drop report capacity and flow.
The current flow is estimated at 14 Ml/d with an estimated
typical average organic loading of COD 650 mg/l and SS
360 mg/l. The organic loading is expected to be higher than
the typical value assumed due to food industries in the
catchment. The existing waste water treatment works is
an extended aeration biological nutrient removal activated
sludge plant, consisting of one reactor and two clarifier
units. Excess waste activated sludge is diverted to sludge
lagoons and drying beds. It is clear from the image below
that the capacity is being extended, possibly based on
similar technology than existing.

At design capacity the raw feed sewage has an electrical
power potential of 116 kWe (via the anaerobic digestion
route). The plant effectively has a zero electrical and
thermal power potential (0 kWe and 0 kWt) due to the
absence of primary settling tanks and anaerobic digesters.
No basic infrastructure is in place to realise the raw sewage
biogas potential.
Due to absence of essential infrastructure this plant is not a
candidate for a CHP project.
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Gauteng
Mogale City Local Municipality, Flip Human WWTW
Design capacity 50 Ml/d
Mogale City has a service level agreement with Rand Water
and the CSIR with regard to biogas production and declined
to complete the survey questionnaire. This assessment is
based on the 2012 Green drop report, Google imaging and
assumptions only.
The current flow is estimated at 30 Ml/d with an estimated
organic loading of COD 650 mg/l and SS 360 mg/l. The
initial waste water treatment works is based on trickling
filter technology with primary settling tanks, humus
tanks and eight anaerobic digesters. It is expected that
the trickling filter plant is not operational. The balance of
the existing waste water treatment capacity is based on a
biological nutrient removal activated sludge process with
four primary settling tanks, three activated sludge reactors
and seven clarifiers. It is assumed that primary and waste

activated sludge is anaerobically digested in four heated
and mixed digesters.
At design capacity the raw feed sewage has an electrical
power potential of 581 kWe (via the anaerobic digestion
route). The existing plant electrical power potential is 494
kWe together with a thermal power potential of 543 kWt.
The existing plant electrical power potential is 43% of the
estimated benchmark electrical power consumption.
All basic infrastructure is in place to realise this potential
except that the anaerobic digesters may need rehabilitation.
Based on assumptions, the Flip Human plant is an
economically feasible CHP candidate.
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Gauteng
Mogale City Local Municipality, Percy Stewart WWTW
Design capacity 27 Ml/d
Mogale City has a service level agreement with Rand Water
and the CSIR with regard to biogas production and declined
to complete the survey questionnaire. This assessment is
based on the 2012 Green drop report and assumptions only.
The current flow is estimated at 20 Ml/d with an estimated
organic loading of COD 650 mg/l and SS 360 mg/l. The
initial waste water treatment works was based on trickling
filter technology with four primary settling tanks, eleven
trickling filters, four humus tanks and four anaerobic
digesters. It is expected that the trickling filter plant is
not operational. It is assumed that the four anaerobic
digesters are heated and mixed although not operational.
The balance of the existing waste water treatment capacity
is based on extended aeration biological nutrient removal
activated sludge processes without primary settling tanks,
three activated sludge reactors and six clarifiers. Waste

activated sludge is aerobically digested before irrigation on
land.
At design capacity the raw feed sewage has an electrical
power potential of 314 kWe, while the plant has an assumed
potential of 0 kWe and 0 kWt because of inconclusive
information. The four existing anaerobic digesters are
expected to have a biogas potential in the order of 600 kWe.
The basic digester infrastructure is in place to realise a
potential of 600 kWe although the digesters may require
rehabilitation. Despite the estimated digester capacity, the
biogas potential will be limited by the capacity trickling
filter module, which will only be a fraction of the digester
capacity. The Percy Stewart plant is not expected to be a
feasible CHP candidate.
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Gauteng
Randfontein Local Municipality, Randfontein WWTW
Design capacity 19.5 Ml/d
Information and assessment is based on a completed
questionnaire.
The current flow is 14 Ml/d with a higher than average
organic loading of COD 1300 mg/l and SS 586 mg/l.
The existing waste water treatment works is based on a
biological nutrient removal activated sludge process with
four primary settling tanks, an activated sludge reactor
and three clarifiers. Primary and waste activated sludge is
presently discharged to sludge lagoons and sludge drying
beds. The original plant had five trickling filters, four
humus tanks and five anaerobic digesters which have
unfortunately fallen into disuse.
The raw sewage has an electrical power potential of 401
kWe (via the anaerobic digestion route) at design capacity,
while the existing plant has an electrical power potential

of 334 kWe together with a thermal power potential of 367
kWt at design capacity. The existing plant electrical power
potential is 72% of the estimated benchmark electrical
power consumption. The reported high organic loading
enhances the feasibility of biogas energy utilisation.
All basic infrastructure is in place to realise this potential
except that the anaerobic digesters will need to be
rehabilitated and upgraded to heated (including biogas
handling) and mixed units. The condition and size of
the anaerobic digesters and associated infrastructure
is unknown at this time. The cost for this upgrading/
rehabilitation work is not defined and is not included in
the Dashboard feasibility cost. The Randfontein plant is an
economically feasible CHP candidate.
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Gauteng
Westonaria Local Municipality, Hannes van Niekerk WWTW
Design capacity 22 Ml/d
No response to date. Information and assessment are based
on estimates and assumptions using Google Earth imaging
and Green Drop report capacity and flow.
The current flow is assumed as 18 Ml/d with a typical
domestic organic loading of COD 650 mg/l and SS 360
mg/l. The existing waste water treatment works is based on
a 14 Ml/d extended aeration biological nutrient removal
activated sludge process and 8 Ml/d biological nutrient
removal (BNR) activated sludge process (estimated capacity
split). The extended aeration activated sludge module has
two reactors and four clarifiers. The BNR activated sludge
plant has two primary settling tanks, two reactors and
two clarifiers. It was assumed that the decommissioned
trickling filter anaerobic digesters (unheated and unmixed)
are used to stabilise primary sludge which is then dewatered

or disposed into sludge lagoons. Excess activated sludge is
dewatered or disposed of in sludge lagoons.
At design capacity the raw feed sewage has an electrical
power potential of 255 kWe (via the anaerobic digestion
route). The existing plant electrical power potential is 79
kWe together with a thermal power potential of 87 kWt.
The existing plant electrical power potential is 12% of the
estimated benchmark electrical power consumption.
Limited basic infrastructure is in place to realise the
estimated potential. The anaerobic digesters may require
upgrading to fully functional heated and mixed units. This
plant is not an economically feasible CHP candidate.
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KwaZulu-Natal
eThekwini Metropolitan Municipality, Amanzimtoti WWTW
Design capacity 30 Ml/d
Information based on completed questionnaire.
The current flow is 22.2 Ml/d with a typical average organic
loading of COD 697 mg/l and SS 307 mg/l. The existing
waste water treatment works is based on two biological
nutrient removal activated sludge modules with five
primary settling tanks, two activated sludge reactors
and ten clarifiers. Only primary sludge is anaerobically
digested in six (two presently not used) unheated but
mixed (mechanical mixing) digesters. Digested and waste
activated sludge is disposed by sea outfall.
At design capacity the raw feed sewage has an electrical
power potential of 326 kWe (via the anaerobic digestion
route). The existing plant electrical power potential is 181
kWe together with a thermal power potential of 199 kWt.

The existing plant electrical power potential is 26% of the
benchmark electrical power consumption. The anaerobic
digesters have an estimated potential of 1400 kWe when
fully loaded with sludge.
All basic infrastructure is in place to realise this potential
with the exception of a digester heating system. Upgrading
of the digesters to heated units will be required and some
rehabilitation may be required to recommission unused
digesters. The Amanzimtoti plant is not an economically
feasible CHP candidate, but may warrant further
investigation. Digester capacity is adequate for diverting
waste activated sludge to the digesters. Anaerobic digestion
of all sludge will increase the electrical potential to 270
kWe and make a CHP project feasible.
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KwaZulu-Natal
eThekwini Metropolitan Municipality, Central WWTW
Design capacity 135 Ml/d
Information based on completed questionnaire.

Due to absence of essential infrastructure this plant is not
considered to be a candidate for a CHP project.

The current flow is 183 Ml/d with an organic loading of
COD 728 mg/l and SS 220 mg/l. Although the wastewater
passes through ten primary settling tanks, the returned
information does not define the sludge or main stream
treatment other than sea disposal.
At design capacity the raw feed sewage has an electrical
power potential of 1261 kWe (via the anaerobic digestion
route). The plant effectively has a zero electrical and thermal
power potential (0 kWe and 0 kWt) due to the absence
of anaerobic digesters. No usable basic infrastructure
(primary settling tank aside) is in place to realise the raw
sewage biogas potential.
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KwaZulu-Natal
eThekwini Metropolitan Municipality, Hammersdale WWTW
Design capacity 13 Ml/d
No basic infrastructure is in place to realise the raw sewage
biogas potential.

Information based on completed questionnaire.
The current flow is 5.1 Ml/d with an extremely high
organic loading of COD 2401 mg/l and SS 725 mg/l,
assumed to be due to industrial effluent. The existing waste
water treatment works is an extended aeration biological
nutrient removal activated sludge plant, consisting of
six integrated round reactor/clarifier units. Excess waste
activated sludge is dewatered by centrifuge and beneficially
applied to agricultural land.

Due to absence of essential infrastructure this plant is not a
candidate for a CHP project.

At design capacity the raw feed sewage has an electrical
power potential of 400 kWe (via the anaerobic digestion
route). The plant effectively has a zero electrical and
thermal power potential (0 kWe and 0 kWt) due to the
absence of primary settling tanks and anaerobic digesters.
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KwaZulu-Natal
eThekwini Metropolitan Municipality, Isipingo WWTW
Design capacity 15 Ml/d
Information based on completed questionnaire.
Current flow is 10.9 Ml/d with a typical average organic
loading of COD 661 mg/l and 323 mg/l. The existing waste
water treatment works is based totally on trickling filter
technology with four primary settling tanks, six trickling
filters, six humus tanks and six 2000 m3 anaerobic digesters
(unheated and unmixed). Primary and humus sludge
is anaerobically digested in the unheated and unmixed
digesters. Digested sludge is dried on 54 drying beds and
stored onsite or disposed of by application on agricultural
land.

162 kWe together with a thermal power potential of 178
kWt. The electrical power potential exceeds the estimated
benchmark electrical power consumption by 219%.
At design capacity the plant energy export potential is
estimated at 2165 kWh/day.
All basic infrastructure is in place to realise this potential
except that the anaerobic digesters need to be upgraded
to heated (including biogas handling) and mixed units.
The Isipingo plant is not an economically feasible CHP
candidate but confirmation is recommended. The poor
feasibility figure is probably due to size and low initial
utilisation of installed CHP capacity.

At design capacity the raw feed sewage has an electrical
power potential of 164 kWe (via the anaerobic digestion
route). The existing plant electrical power potential is
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KwaZulu-Natal
eThekwini Metropolitan Municipality, KwaMashu WWTW
Design capacity 80 Ml/d
Information based on completed questionnaire.
The current flow is 61.4 Ml/d with a typical average organic
loading of COD 699 mg/l and SS 490 mg/l (average for two
separate streams arriving on site). The existing waste water
treatment works consist of a 20 Ml/d trickling filter module
with six primary settling tanks, eight trickling filters and
eight humus tanks. The balance of the capacity is made up
by a 60 Ml/d fully aerobic activated sludge module with
two primary settling tanks, two activated sludge reactors
and eight clarifiers. Primary sludge is anaerobically
digested in the four 2000 m3 heated and mixed digesters.
Digested sludge and waste activated sludge is mechanically
dewatered and either incinerated or beneficially applied to
agricultural land.

At design capacity the raw feed sewage has an electrical
power potential of 1164 kWe (via the anaerobic digestion
route). The existing plant electrical power potential is 772
kWe together with a thermal power potential of 849 kWt.
The existing plant electrical power potential is 56% of the
estimated benchmark electrical power consumption. The
anaerobic digesters have an estimated potential of 943 kWe
when fully loaded with primary sludge.
All basic infrastructure is in place and functional. The
KwaMashu plant is an economically feasible CHP candidate
with a pay-back period of six years.
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KwaZulu-Natal
eThekwini Metropolitan Municipality, Northern Works WWTW
Design capacity 70 Ml/d
Information based on completed questionnaire.
The current flow is 72.6 Ml/d with a typical average
organic loading of COD 719 mg/l and SS 341 mg/l. The
existing waste water treatment works is based on two
biological nutrient removal activated sludge modules
with four primary settling tanks, two activated sludge
reactors and seven clarifiers. Primary and waste activated
sludge is anaerobically digested in three 2400 m3 heated
and mixed (pumped mixing) digesters. Digested sludge is
mechanically dewatered before beneficial application to
agricultural land.

The existing plant electrical power potential is 47% of the
benchmark electrical power consumption. The anaerobic
digesters have an estimated potential of 718 kWe when
fully loaded with primary sludge, although this could be
improved by optimising the processes.
All basic infrastructure is in place and functional to realise
this potential. The Northern works is an economically
feasible CHP candidate with an estimated pay-back period
of 5 years.

At design capacity the raw feed sewage has an electrical
power potential of 819 kWe (via the anaerobic digestion
route). The existing plant electrical power potential is 713
kWe together with a thermal power potential of 784 kWt.
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KwaZulu-Natal
eThekwini Metropolitan Municipality, Phoenix WWTW
Design capacity 25 Ml/d
Information based on completed questionnaire.
The current flow is 22.5 Ml/d with a lower than typical
average organic loading of COD 501 mg/l and SS 369 mg/l.
The existing waste water treatment works is based on one
biological nutrient removal activated sludge module with
an additional unit to be duly commissioned (capacity will
increase to 50 Ml/d and the number of units reflected
here will all double) with two primary settling tanks, one
activated sludge reactor and three clarifiers. Only primary
sludge is anaerobically digested in two 2600 m3 heated
and mixed (pumped mixing) digesters. Digested sludge
is mechanically dewatered before beneficially applied to
agricultural land.

digestion route). The existing plant electrical power
potential is 182 kWe together with a thermal power
potential of 200 kWt. The existing plant electrical power
potential is 31% of the benchmark electrical power
consumption. The anaerobic digesters have an estimated
potential of 613 kWe (due to increase to 1225 kWe) when
fully loaded with primary sludge.
All basic infrastructure is in place to realise this potential.
The Phoenix plant is not an economically feasible CHP
candidate. It is recommended that the economic feasibility
of this plant is re-confirmed.

At present design capacity the raw feed sewage has an
electrical power potential of 270 kWe (via the anaerobic
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KwaZulu-Natal
eThekwini Metropolitan Municipality, Southern WWTW
Design capacity 230 Ml/d
Information based on completed questionnaire.
The current flow is 124 Ml/d with a typical average organic
loading of COD 683 mg/l and SS 283 mg/l. It was assumed that
the activated sludge module was part of the Durban Water
Recycling plant (DWR plant) with a capacity of 48 Ml/d (refer
plant reference 112 below). The activated sludge module consists
of two primary settling tanks, one reactor and four clarifiers.
In addition to the infrastructure associated with the activated
sludge plant, the aerial view indicate a series of six structures
assumed to be primary setting tanks (possibly pre-treatment for
sea outfall). These structures were not identified on the response
form. Although the present two 4600 m3 anaerobic digesters are
reported to be out of commission, two additional digesters of
4600 m3 are planned. Presently all sludge is disposed to sea.
At design capacity the raw feed sewage has an electrical power
potential of 2368 kWe (via the anaerobic digestion route). Once

the existing anaerobic digesters have been recommissioned and
two additional units have been constructed, the plant electrical
power potential is estimated at 1282 kWe together with a thermal
power potential of 1410 kWt. This electrical power potential is
estimated to be 59% of the estimated benchmark electrical power
consumption of the existing plant. The proposed four anaerobic
digesters (two upgraded and two new) have an estimated potential
of 2168 kWe when fully loaded with primary sludge.
It is not clear what the condition of the two existing anaerobic
digesters is, when the new digesters are due or if the units will
be equipped as heated and mixed digesters. Assuming all basic
infrastructure is in place and functional, the Southern plant is
an economically feasible CHP candidate with a pay-back period
of 13 years. The commissioning of the digesters, their heating
and mixing equipment and the process configuration should be
confirmed before proceeding with a CHP project.
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KwaZulu-Natal
eThekwini Metropolitan Municipality, Tongaat WWTW
Design capacity 11 Ml/d
completed

potential and this plant is clearly not a candidate for biogas
energy generation.

The current flow is estimated at 9 Ml/d with an average
organic loading of COD 694 mg/l and SS 400 mg/l. The
existing waste water treatment works is an extended
aeration aerobic activated sludge plant. Waste activated
sludge is mechanically dewatered and beneficially applied
to land. None of the essential infrastructure exists for the
production of biogas.

Due to the lack of basic biogas harvesting infrastructure,
the Tongaat plant is not a feasible CHP candidate.

Information and
questionnaire.

assessment

based

on

Although the raw sewage has an electrical power potential
of 140 kWe (via the anaerobic digestion route) at design
capacity, the existing plant infrastructure has no electrical
and thermal power potential due to the absence of
primary settling tanks and anaerobic digesters. No basic
infrastructure is in place to realise the raw sewage biogas
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KwaZulu-Natal
eThekwini Metropolitan Municipality, Umbilo WWTW
Design capacity 23.2 Ml/d
Information and
questionnaire.

assessment

based

on

completed

The current flow is 14.6 Ml/d with a higher than normal
average organic loading of COD 897 mg/l and SS 255 mg/l. The
existing waste water treatment works is based on a trickling
filter plant and an activated sludge plant. The trickling filter
plant consists of six primary settling tanks, seven trickling
filters and six humus tanks. The activated sludge plant consists
of two primary settling tanks, one activated sludge reactor
and two clarifiers. Primary sludge is anaerobically digested in
three 1400 m3 heated and mixed digesters. Digested sludge
and waste activated sludge is mechanically dewatered by
belt press or alternatively dried on 30 sludge drying beds. For
sludge production purposes it was estimated that the design
flow split between the trickling filter and activated sludge
plant is 12.2 and 11 Ml/d respectively.

At design capacity the raw feed sewage has an electrical
power potential of 259 kWe (via the anaerobic digestion
route). The existing plant electrical power potential is 190
kWe together with a thermal power potential of 209 kWt.
The existing plant electrical power potential is 59% of the
estimated benchmark electrical power consumption. The
anaerobic digesters have an estimated potential of 484 kWe
when fully loaded.
All basic infrastructure is in place to realise this potential
except that the anaerobic digester equipment may need
minor attention. The Umbilo plant is not identified as an
economically feasible CHP candidate, probably due to the
low initial loading. It is recommended that the economic
feasibility of this plant is re-confirmed.
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KwaZulu-Natal
eThekwini Metropolitan Municipality, Umhlathuzana WWTW
Design capacity 14.8 Ml/d
Due to the lack of basic biogas harvesting infrastructure,
the Umhlathuzana plant is not a feasible CHP candidate.

Information based on completed questionnaire.
The current flow is 9.4 Ml/d with a typical average organic
loading estimated at COD 700 mg/l and SS 300 mg/l. The
existing waste water treatment works is based on two fully
aerobic extended aeration activated sludge reactors and
four clarifiers. Waste activated sludge is disposed by sea
outfall.
At design capacity the raw feed sewage has an electrical
power potential of 159 kWe (via the anaerobic digestion
route). The existing plant infrastructure has no electrical
and thermal power potential due to the absence of
primary settling tanks and anaerobic digesters. No basic
infrastructure is in place to realise the raw sewage biogas
potential and this plant is clearly not a candidate for biogas
energy generation.
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KwaZulu-Natal
eThekwini Metropolitan Municipality, Verulam WWTW
Design capacity 12.5 Ml/d
Information based on completed questionnaire.
The current flow is 6.7 Ml/d with a higher than normal
average organic loading of COD 1506 mg/l and SS 496 mg/l.
The existing waste water treatment works is based on two
fully aerobic activated sludge modules with five primary
settling tanks, two activated sludge reactors and three
clarifiers. Primary sludge is anaerobically digested in two
2100 m3 unheated but mixed (pumped mixing) digesters.
Digested and waste activated sludge is mechanically
dewatered and beneficially disposed on agricultural land.

The existing plant electrical power potential is 39% of the
benchmark electrical power consumption. The anaerobic
digesters have an estimated electrical power potential of
396 kWe when fully loaded.
All basic infrastructure is in place to realise this potential
except for a digester heating system. Upgrading of the
digesters to heated units will be required as well as some
rehabilitation. The Verulam plant is not an economically
feasible CHP candidate, but may warrant further
investigation.

At design capacity the raw feed sewage has an electrical
power potential of 252 kWe (via the anaerobic digestion
route). The existing plant electrical power potential is 122
kWe together with a thermal power potential of 134 kWt.
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KwaZulu-Natal
ILembe District Municipality, Frasers WWTW
Design capacity 12 Ml/d
completed

raw sewage biogas potential and this plant is clearly not a
candidate biogas energy generation.

The current flow is estimated at 6 Ml/d with an organic
loading of COD 580 mg/l and SS 320 mg/l. The existing
waste water treatment works is an extended aeration
aerobic and biological nutrient removal activated sludge
plant with sludge lagoons and drying beds. None of the
essential infrastructure exists for the production of biogas.

Due to the lack of basic biogas harvesting infrastructure,
the Frasers plant is not a feasible CHP candidate.

Information and
questionnaire.

assessment

based

on

Although the raw sewage has an electrical power potential
of 124 kWe (via the anaerobic digestion route) at design
capacity, the plant infrastructure has an electrical and
thermal power potential of 0 kWe and 0 kWt respectively,
due to the absence of primary settling tanks and anaerobic
digesters. No basic infrastructure is in place to realise the
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KwaZulu-Natal
ILembe District Municipality, Stanger-Kwadukuza WWTW
Design capacity 10 Ml/d
Information and
questionnaire.

assessment

based

on

completed

The existing plant electrical power potential is 38% of the
estimated benchmark electrical power consumption.

The current flow is 4 Ml/d with an estimated (not sampled/
analysed) organic loading of COD 650 mg/l and SS 360
mg/l. The existing waste water treatment works is based on
a biological nutrient removal activated sludge process with
three primary settling tanks, the activated sludge reactor
and two clarifiers. Primary and waste activated sludge is
anaerobically digested in three heated and mixed (some
digesters may not be heated or mixed) digesters. Digested
sludge is dewatered on 30 sludge drying beds.

All basic infrastructure is in place to realise this potential
except that it is unclear if all of the anaerobic digesters are
heated and mixed. Some of the anaerobic digesters may
therefore need to be upgraded to heated (including biogas
handling) and mixed units. Due to size, the Stanger plant is
not an economically feasible CHP candidate.

At design capacity the raw feed sewage has an electrical
power potential of 116 kWe (via the anaerobic digestion
route). The existing plant electrical power potential is 99
kWe, together with a thermal power potential of 109 kWt.
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KwaZulu-Natal
ILembe District Municipality, Sundumbili WWTW
Design capacity 12.5 Ml/d
Information and
questionnaire.

assessment

based

on

completed

The current flow is 9.5 Ml/d with a lower than typical
average organic loading of COD 498 mg/l and SS 248 mg/l.
The existing waste water treatment works is totally based
on trickling filter technology with primary settling tanks,
humus tanks and four anaerobic digesters (not stated
whether heated or mixed). Primary and humus sludge are
anaerobically digested in 4 digesters. It was not stated if the
anaerobic digesters are heated and mixed. Digested sludge
is dewatered on 33 sludge drying beds.

is 103 kWe together with a thermal power potential of 113
kWt. The existing plant electrical power potential is 164%
of the estimated benchmark electrical power consumption
and exceeds the estimated benchmark consumption by
64%, with a 998 kWh/day export potential.
All basic infrastructure is in place to realise this potential
although it is unclear if the anaerobic digesters are
equipped for heating and mixing. Due to the low capacity
the Sundumbili plant is not an economically feasible CHP
candidate.

At design capacity the raw sewage has an electrical
power potential of 103 kW (via the anaerobic digestion
route), which can be fully realised by the existing process
configuration. The existing plant electrical power potential
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KwaZulu-Natal
Newcastle Local Municipality, Madadeni WWTW
Design capacity 12 Ml/d
Information and assessment are based on estimates and
assumptions using Google Earth imaging and Green Drop
report capacity and flow.
The current flow is estimated at 17 Ml/d with an estimated
typical average organic loading of COD 650 mg/l and SS
360 mg/l. The existing waste water treatment works is an
extended aeration biological nutrient removal activated
sludge plant, consisting of two reactors and four clarifier
units. Excess waste activated sludge is diverted to drying
beds.

No basic infrastructure is in place to realise the raw sewage
biogas potential.
Due to absence of essential infrastructure this plant is not a
candidate for a CHP project.

At design capacity the raw feed sewage has an electrical
power potential of 139 kWe (via the anaerobic digestion
route). The plant effectively has a zero electrical and
thermal power potential (0 kWe and 0 kWt) due to the
absence of primary settling tanks and anaerobic digesters.
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KwaZulu-Natal
Newcastle Local Municipality, Newcastle WWTW
Design capacity 25 Ml/d
Information and assessment based on previous assessment
by GIZ/SALGA (refer “Biogas potential in selected waste
water treatment plants”).
The current flow is 19 Ml/d with a very low organic loading
of COD 340 mg/l and estimated SS 187 mg/l. The existing
waste water treatment works is based on an anaerobic/
facultative pond system as well as a trickling filter plant with
primary settling tanks, humus tanks and three anaerobic
digesters (unheated but mixed). It is reported that 70% of
flow is diverted to the trickling filter plant and 30% to the
anaerobic/facultative pond system. Primary and humus
sludge is anaerobically digested in the three unheated but
mixed digesters. Digested sludge is dewatered on 10 sludge
drying beds.

power potential of 151 kWe (via the anaerobic digestion
route). The existing plant electrical power potential is 104
kWe together with a thermal power potential of 114 kWt.
The existing plant electrical power potential is 129% of the
estimated benchmark electrical power consumption. At
design capacity the plant exceeds the estimated benchmark
consumption by 29% and has an energy export potential of
603 kWh/d.
All basic infrastructure is in place to realise this potential
except that the anaerobic digesters need to be upgraded
to heated (including biogas handling) units, while mixing
is already in place. Due to the low capacity and organic
loading, the Newcastle plant is not an economically feasible
CHP candidate.

At design capacity the raw feed sewage has an electrical
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KwaZulu-Natal
Newcastle Local Municipality, Osizweni WWTW
Design capacity 15 Ml/d
Information and assessment are based on estimates and
assumptions using Google Earth imaging and Green Drop
report capacity and flow.
The current estimated flow is 20 Ml/d with an estimated
typical municipal organic loading of COD 650 mg/l and
SS 360 mg/l. The existing waste water treatment works is
based on 5 Ml/d of trickling filter and 10 Ml/d activated
sludge technology. The trickling filter plant consists of
four primary settling tanks, three trickling filters, four
humus tanks and four anaerobic digesters (unheated
but mixed). Primary and humus sludge is probably
anaerobically digested in the unheated and unmixed
digesters. Anaerobically digested sludge is either stored in
sludge lagoons or dewatered on drying beds. The balance
of the capacity is made up by a 10 Ml/d extended aeration
activated sludge plant with one reactor and two clarifiers.

Excess waste activated sludge is either stored in sludge
lagoons or dewatered on drying beds.
At design capacity the raw feed sewage has an electrical
power potential of 174 kWe (via the anaerobic digestion
route). The existing plant electrical power potential is 57
kWe together with a thermal power potential of 63 kWt.
The existing plant electrical power potential is 18% of the
estimated benchmark electrical power consumption.
All basic infrastructure is in place to realise this potential,
although the digesters may require upgrading to heated
and mixed digesters including gas handling. The plant is
not an economically feasible CHP candidate.
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KwaZulu-Natal
Ugu District Municipality, Mbango WWTW
Design capacity 12 Ml/d
potential and this plant is clearly not a candidate biogas
energy generation.

Information based on completed questionnaire.
Capacity was reported as 10 Ml/d in contrast to the Green
Drop report figure of 12 Ml/d. The current flow is 8 Ml/d
with a typical average organic load of COD 650 mg/l and
estimated SS 325 mg/l. The existing waste water treatment
works is based on three fully aerobic activated sludge
reactors and three clarifiers. Waste activated sludge is
dewatered by mechanical units or dried on twenty sludge
drying beds and disposed by landfill.

Due to the lack of basic biogas harvesting infrastructure,
the Mbango plant is not a feasible CHP candidate.

At design capacity the raw feed sewage has an electrical
power potential of 109 kWe (via the anaerobic digestion
route). The existing plant infrastructure has a zero
electrical and thermal power potential due to the absence
of primary settling tanks and anaerobic digesters. No basic
infrastructure is in place to realise the raw sewage biogas
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KwaZulu-Natal
uMhlathuze Local Municipality, Empangeni WWTW
Design capacity 14.5 Ml/d
No response to date. Information and assessment are based
on estimates and assumptions using Google Earth imaging
and Green Drop report capacity and flow.
The current flow is 10 Ml/d with an assumed typical
domestic organic loading of COD 650 mg/l and SS 360
mg/l. The existing waste water treatment works is based
on an activated sludge process with two primary settling
tanks, three activated sludge reactors and three clarifiers. It
is assumed that primary sludge is anaerobically digested in
one unheated and unmixed digester.

kWt. The electrical power potential is 29% of the estimated
benchmark electrical power consumption.
All basic infrastructure is in place to realise this potential
except that the anaerobic digesters possibly need to be
upgraded to fully functional heated (including biogas
handling) and mixed units. It is expected that the anaerobic
digester capacity will be adequate if primary sludge is
fed at appropriate solids concentration. The plant is not
considered to be an economically feasible CHP candidate.

At design capacity the raw feed sewage has an electrical
power potential of 168 kWe (via the anaerobic digestion
route). The existing plant has an electrical power potential
of 103 kWe together with a thermal power potential of 113
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KwaZulu-Natal
uMhlathuze Local Municipality, Esikhawini WWTW
Design capacity 12.5 Ml/d
No response to date. Information and assessment are based
on estimates and assumptions using Google Earth imaging
and Green Drop report capacity and flow.
The current flow is estimated at 8 Ml/d with an assumed
typical average organic loading of COD 650 mg/l and SS
360 mg/l. The existing waste water treatment works is an
extended aeration activated sludge plant, consisting of
one reactor and two clarifier units. Excess waste activated
sludge is diverted to drying beds.

No basic infrastructure is in place to realise the raw sewage
biogas potential.
Due to absence of essential infrastructure this plant is not a
candidate for a CHP project.

At design capacity the raw feed sewage has an electrical
power potential of 145 kWe (via the anaerobic digestion
route). The plant effectively has a zero electrical and
thermal power potential (0 kWe and 0 kWt) due to the
absence of primary settling tanks and anaerobic digesters.
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KwaZulu-Natal
uMsunduzi Local Municipality, Darvil WWTW
Design capacity 65 Ml/d
Information and
questionnaire.

assessment

based

on

completed

The current flow is 80 Ml/d with an organic loading of
COD 720 mg/l and SS 280 mg/l. The existing waste water
treatment works is based on a conventional activated
sludge process with three primary settling tanks, three
activated sludge reactors and five clarifiers. Primary sludge
is anaerobically digested in two 4500 m3 heated and mixed
(pumped mixing) digesters. Digested sludge as well as
waste activated sludge is applied to land. The plant is in the
process of capacity extension. The extensions will probably
be based on a similar process configuration as the existing
plant.

route). The existing plant electrical power potential is 441
kWe together with a thermal power potential of 485 kWt.
The existing plant electrical power potential is 32% of the
estimated benchmark electrical power consumption.
All basic infrastructure is in place to realise this potential.
The Darvil plant is an economically feasible CHP candidate.

At design capacity the raw feed sewage has an electrical
power potential of 682 kWe (via the anaerobic digestion
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KwaZulu-Natal
uMzinyathi District Municipality, Dundee-Glencoe WWTW
Design capacity 10 Ml/d
Information and
questionnaire.

assessment

based

on

completed

The current flow is 8.6 Ml/d with a low organic loading of
COD 800 mg/l and SS 416 mg/l. The existing waste water
treatment works is based on a trickling filter plant and an
activated sludge plant. The trickling filter plant consists
of three primary settling tanks, six trickling filters and
four humus tanks. The activated sludge plant consists of
two primary settling tanks, one activated sludge reactor
and one clarifier. Primary and waste activated sludge is
anaerobically digested in two unheated but mixed digesters.
Digested sludge is dewatered on 24 sludge drying beds or
discharged to one of three sludge lagoons. It is estimated
that the design flow split between the trickling filter and
activated sludge plant is 5 Ml/d each.

At design capacity the raw feed sewage has an electrical
power potential of 138 kWe (via the anaerobic digestion
route). The existing plant electrical power potential is 126
kWe together with a thermal power potential of 139 kWt.
The existing plant electrical power potential is 85% of the
estimated benchmark electrical power consumption.
All basic infrastructure is in place to realise this potential
except that the anaerobic digesters need to be upgraded to
heated (including biogas handling) units. Digester mixers
may require rehabilitation. Due to the low capacity the
Dundee-Glencoe plant is not an economically feasible CHP
candidate.
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KwaZulu-Natal
uThukela District Municipality, Estcourt WWTW
Design capacity 12 Ml/d
No response to date. Information and assessment are based
on estimates and assumptions using Google Earth imaging
and Green Drop report capacity and flow.
The current estimated flow is 6 Ml/d with an estimated
typical municipal organic loading of COD 650 mg/l and
SS 360 mg/l. The existing waste water treatment works
is based on an estimated 4 Ml/d of trickling filter and 8
Ml/d activated sludge technology. The trickling filter plant
consists of three primary settling tanks, two trickling filters,
two humus tanks and three anaerobic digesters (assumed
unheated and unmixed). Primary and humus sludge is
probably anaerobically digested in the unheated and
unmixed digesters. Anaerobically digested sludge is either
stored in sludge lagoons or dewatered on drying beds. The
balance of the capacity is made up by an 8 Ml/d extended
aeration activated sludge plant with one reactor and two

clarifiers. Excess waste activated sludge is either stored in
sludge lagoons or dewatered on drying beds.
At design capacity the raw feed sewage has an electrical
power potential of 139 kWe (via the anaerobic digestion
route). The existing plant electrical power potential is 46
kWe together with a thermal power potential of 51 kWt.
The existing plant electrical power potential is 16% of the
estimated benchmark electrical power consumption.
All essential basic infrastructure is in place to realise this
potential, although the digesters may require upgrading
to heated and mixed digesters including gas handling. The
plant is not an economically feasible CHP candidate.
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KwaZulu-Natal
uThukela District Municipality, Ezakheni WWTW
Design capacity 12 Ml/d
No response to date. Information and assessment are based
on estimates and assumptions using Google Earth imaging
and Green Drop report capacity and flow.
The current estimated flow is 6 Ml/d with an estimated
typical municipal organic loading of COD 650 mg/l and
SS 360 mg/l. The existing waste water treatment works
is based on 4 Ml/d of trickling filter and 8 Ml/d activated
sludge technology (estimated split). The trickling filter plant
consists of one primary settling tank, two trickling filters,
one humus tank and two anaerobic ponds. Primary and
humus sludge is probably diverted to the anaerobic ponds.
Anaerobically digested sludge is either stored in ponds
dewatered on drying beds. The balance of the capacity is
made up by an 8 Ml/d extended aeration activated sludge
plant with one reactor and two clarifiers. Excess waste
activated sludge is dewatered on drying beds.

At design capacity the raw feed sewage has an electrical
power potential of 139 kWe (via the anaerobic digestion
route). Due to the absence of anaerobic digesters, the
existing plant electrical power potential is 0 kWe together
with a thermal power potential of 0 kWt. The existing
plant electrical power potential is 0% of the estimated
benchmark electrical power consumption.
Although the trickling filter plant includes a primary
settling tank, there are no anaerobic digesters. The plant is
therefore not an economically feasible CHP candidate.
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KwaZulu-Natal
uThukela District Municipality, Ladysmith WWTW
Design capacity 20 Ml/d
No response to date. Information and assessment are based
on estimates and assumptions using Google Earth imaging
and Green Drop report capacity and flow.
The current flow is estimated at 20 Ml/d with a typical
average organic loading of COD 650 mg/l and SS 360 mg/l.
The existing waste water treatment works is totally based
on trickling filter technology with four primary settling
tanks, four trickling filters, five humus tanks and three
anaerobic digesters (assumed unheated and unmixed).
Primary and humus sludge are anaerobically digested in
the anaerobic digesters. Digested sludge is dewatered on
sludge drying beds.

configuration. The existing plant electrical power potential
is 230 kWe together with a thermal power potential of 250
kWt. The existing plant electrical power potential is 251%
of the estimated benchmark electrical power consumption
and exceeds the estimated benchmark consumption by
151%, with a 998 kWh/day export potential.
All basic infrastructure is in place to realise this potential
although it is unclear if the anaerobic digesters are equipped
for heating and mixing. Due to the low capacity this plant is
marginally an economically feasible CHP candidate.

At design capacity the raw sewage has an electrical
power potential of 230 kW (via the anaerobic digestion
route), which can be fully realised by the existing process
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KwaZulu-Natal
Zululand District Municipality, Klipfontein-Vryheid WWTW
Design capacity 11.5 Ml/d
No response to date. Information and assessment are based
on estimates and assumptions using Google Earth imaging
and Green Drop report capacity and flow.
The current estimated flow is 10 Ml/d with an assumed
typical municipal organic loading of COD 650 mg/l and
SS 360 mg/l. The existing waste water treatment works is
based on 6.5 Ml/d of trickling filter capacity and 5 Ml/d
activated sludge technology (estimated capacity split). The
trickling filter plant consists of four primary settling tanks,
four trickling filters, four humus tanks and three anaerobic
digesters. Primary and humus sludge is probably diverted
to the anaerobic ponds. Anaerobically digested sludge is
dewatered on drying beds. The balance of the capacity is
made up by an activated sludge plant with one primary
settling tank, one reactor and two clarifiers. Excess waste
activated sludge is probably dewatered on drying beds.

At design capacity the raw feed sewage has an electrical
power potential of 134 kWe (via the anaerobic digestion
route). The existing plant electrical power potential is 124
kWe together with a thermal power potential of 136 kWt.
The existing plant electrical power potential is 80% of the
estimated benchmark electrical power consumption.
All basic infrastructure is in place to realise this potential
although it is unclear if the anaerobic digesters are
equipped for heating and mixing. Due to the low capacity
this plant is not an economically feasible CHP candidate.
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Limpopo
Polokwane Local Municipality, Polokwane Pasveer WWTW
Design capacity 28 Ml/d
Information and
questionnaire.

assessment

based

on

completed

The current flow is 32 Ml/d with a relatively low organic
loading of COD 450 mg/l and SS 400 mg/l. The existing
waste water treatment works is based on a combination
of trickling filters an activated sludge Pasveer ditch. The
trickling filter plant consists of one primary settling tank,
five trickling filters and three humus tanks. The Pasveer
ditch plant consists of four primary settling tanks, one
Pasveer ditch reactor and five clarifiers. Only primary and
humus sludge is routed to the anaerobic digesters. The
anaerobic digesters are unheated and only two digesters
are mixed. Digested sludge is dewatered on 60 drying beds
or routed to one of three sludge lagoons.

power potential of 310 kWe (via the anaerobic digestion
route). The existing plant electrical power potential is 282
kWe together with a thermal power potential of 310 kWt.
The existing plant electrical power potential is 59% of the
estimated benchmark electrical power consumption.
All basic infrastructure is in place to realise this potential
except that the anaerobic digesters need to be upgraded to
heated (including biogas handling) and mixed units. Only
two of the existing digesters are mixed. The Polokwane
plant is an economically feasible CHP candidate.

At design capacity the raw feed sewage has an electrical
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Limpopo
Polokwane Local Municipality, Seshego WWTW
Design capacity 7.6 Ml/d
Information and
questionnaire.

assessment

based

on

completed

The current flow is 11.2 Ml/d with an organic loading
of COD 500 mg/l and SS 400 mg/l. The existing waste
water treatment works is totally based on trickling filter
technology with five primary settling tanks, four trickling
filters, seven humus tanks and four anaerobic digesters
(unheated but mixed). Primary and humus sludge is
anaerobically digested in the unheated but mixed digesters.
Digested sludge is dewatered on sixteen drying beds.

the estimated benchmark electrical power consumption
which exceeds the estimated benchmark consumption by
236%. At design capacity the plant has an export potential
of 1182 kWh/d.
All basic infrastructure is in place to realise this potential
except that the anaerobic digesters need to be upgraded to
heated (including biogas handling) units. Due to the low
capacity the Seshego plant is not an economically feasible
CHP candidate.

At design capacity the raw feed sewage has an electrical
power potential of 87 kWe (via the anaerobic digestion
route). The existing plant electrical power potential is 126
kWe together with a thermal power potential of 139 kWt.
The existing plant electrical power potential is 336% of

8
8
Biogas Potential: A Survey of South African Wastewater Treatment Works

119

Mpumalanga
Dr JS Moroka Local Municipality, Siyabuswa WWTW
Design capacity 10 Ml/d
No response to date. Information and assessment are based
on estimates and assumptions using Google Earth imaging
and Green Drop report capacity and flow.
From personal knowledge of the plant, treatment is
based on an extended aeration activated sludge process
configuration with no primary settling tanks or anaerobic
digesters that would support biogas production.
At design capacity the raw feed sewage has an electrical
power potential of 116 kWe (via the anaerobic digestion
route).
The Siyabuswa plant is not a CHP candidate.
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Mpumalanga
Emalahleni Local Municipality, Ferrobank WWTW
Design capacity 14.5 Ml/d
No response to date. Information and assessment are based
on estimates and assumptions using Google Earth imaging
and Green Drop report capacity and flow.
The current flow is estimated at 16 Ml/d with a typical
average organic loading of COD 650 mg/l and SS 360 mg/l.
The existing waste water treatment works is totally based
on trickling filter technology with seven primary settling
tanks, four trickling filters, eight humus tanks and five
anaerobic digesters (unheated and unmixed). Primary and
humus sludge are anaerobically digested in the anaerobic
digesters. Digested sludge is dewatered on sludge drying
beds.

configuration. The existing plant electrical power potential
is 167 kWe together with a thermal power potential of 184
kWt. The existing plant electrical power potential is 244%
of the estimated benchmark electrical power consumption
and exceeds the estimated benchmark consumption by
144%, with a 2402 kWh/day export potential.
All basic infrastructure is in place to realise this potential
although it is unclear if the anaerobic digesters are
equipped for heating and mixing. Assessment indicates
this plant is not an economically feasible CHP candidate.
The plant is however considered a border case and could
become feasible because of friendlier financing options or
higher loading.

At design capacity the raw sewage has an electrical
power potential of 167 kW (via the anaerobic digestion
route), which can be fully realised by the existing process
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Mpumalanga
Emalahleni Local Municipality, Klipspruit WWTW
Design capacity 10 Ml/d
No response to date. Information and assessment are based
on estimates and assumptions using Google Earth imaging
and Green Drop report capacity and flow.
The current flow is estimated at 16 Ml/d with a typical
average organic loading of COD 650 mg/l and SS 360 mg/l.
The existing waste water treatment works is totally based
on trickling filter technology with two primary settling
tanks, three trickling filters, one humus tank and three
anaerobic digesters (unheated and unmixed). Primary and
humus sludge are assumed to be anaerobically digested in
the anaerobic digesters. Digested sludge is dewatered on
sludge drying beds.

configuration. Due to the present overloading, the existing
plant electrical power potential is 184 kWe together
with a thermal power potential of 250 kWt. The existing
plant electrical power potential is 390% of the estimated
benchmark electrical power consumption and exceeds the
estimated benchmark consumption by 290%, with a 1657
kWh/day export potential.
All basic infrastructure is in place to realise this potential,
although it is unclear if the anaerobic digesters are equipped
for heating and mixing. Due to the low capacity this plant
is not an economically feasible CHP candidate, although
it may become feasible because of friendlier financing or
higher loading.

At design capacity the raw sewage has an electrical
power potential of 116 kW (via the anaerobic digestion
route), which can be fully realised by the existing process
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Mpumalanga
Emalahleni Local Municipality, Naauwpoort WWTW
Design capacity 10 Ml/d
No response to date. Information and assessment are based
on estimates and assumptions using Google Earth imaging
and Green Drop report capacity and flow.
The current flow is 12 Ml/d with a typical domestic organic
loading of COD 650 mg/l and SS 360 mg/l. The existing
waste water treatment works is based on a 6 Ml/d extended
aeration biological nutrient removal activated sludge
process and 4 Ml/d biological nutrient removal (BNR)
activated sludge process (estimated capacity split). The
extended aeration activated sludge module has one reactor
and two clarifiers. The BNR activated sludge plant has
one primary settling tank, one reactor, two clarifiers and
two anaerobic digesters. Digested sludge as well as excess
activated sludge is dewatered on drying beds or stored in
sludge lagoons.

At design capacity the raw feed sewage has an electrical
power potential of 116 kWe (via the anaerobic digestion
route). The existing plant electrical power potential is 59
kWe together with a thermal power potential of 65 kWt.
The existing plant electrical power potential is 21% of the
estimated benchmark electrical power consumption.
All basic infrastructure is in place to realise this potential,
although it is unclear if the anaerobic digesters are equipped
for heating and mixing. This plant is not an economically
feasible CHP candidate.
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Mpumalanga
Emalahleni Local Municipality, Riverview WWTW
Design capacity 11 Ml/d
No response to date. Information and assessment are based
on estimates and assumptions using Google Earth imaging
and Green Drop report capacity and flow.
The current estimated flow is 16 Ml/d with an assumed
typical residential organic loading of COD 650 mg/l and
SS 360 mg/l. The existing waste water treatment works
is based on 5 Ml/d of trickling filter capacity and 6 Ml/d
activated sludge technology (estimated capacity split). The
trickling filter plant consists of two primary settling tanks,
three trickling filters, two humus tanks and two anaerobic
digesters. Primary and humus sludge is probably diverted
to the anaerobic digesters. Anaerobically digested sludge
is dewatered on drying beds. The balance of the capacity
is made up by an activated sludge plant with one primary
settling tank, one reactor and three clarifiers. Excess waste
activated sludge is probably dewatered on drying beds.

At design capacity the raw feed sewage has an electrical
power potential of 128 kWe (via the anaerobic digestion
route). The existing plant electrical power potential is
170 kWe (due to overload) together with a thermal power
potential of 187 kWt. The existing plant electrical power
potential is 102% of the estimated benchmark electrical
power consumption.
All basic infrastructure is in place to realise this potential
although it is unclear if the anaerobic digesters are
equipped for heating and mixing. This plant is not an
economically feasible CHP candidate, but could be
considered a borderline case.
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Mpumalanga
Govan Mbeki Local Municipality, Evander WWTW
Design capacity 16.5 Ml/d
No response to date. Information and assessment are based
on estimates and assumptions using Google Earth imaging
and Green Drop report capacity and flow.
The current estimated flow is 12 Ml/d with an assumed
typical municipal organic loading of COD 650 mg/l and
SS 360 mg/l. The existing waste water treatment works is
based on 7.5 Ml/d of trickling filter capacity and 9 Ml/d
activated sludge technology (estimated capacity split). The
trickling filter plant consists of four primary settling tanks,
four trickling filters, five humus tanks and three anaerobic
digesters. Primary and humus sludge is probably diverted
to the anaerobic digesters. Anaerobically digested sludge
is dewatered on drying beds. The balance of the capacity
is made up by an extended aeration activated sludge plant
with one reactor and two clarifiers. Excess waste activated
sludge is probably dewatered on drying beds.

At design capacity the raw feed sewage has an electrical
power potential of 192 kWe (via the anaerobic digestion
route). The existing plant electrical power potential is 86
kWe together with a thermal power potential of 95 kWt.
The existing plant electrical power potential is 27% of the
estimated benchmark electrical power consumption.
All basic infrastructure is in place to realise this potential
although it is unclear if the anaerobic digesters are
equipped for heating and mixing. Due to the low capacity
and plant configuration this plant is not an economically
feasible CHP candidate.
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Mpumalanga
Govan Mbeki Local Municipality, Kinross WWTW
Design capacity 16.5 Ml/d
No response to date. Information and assessment are based
on estimates and assumptions using Google Earth imaging
and Green Drop report capacity and flow.
The stated plant capacity is questionable. The current
flow is estimated at 8 Ml/d with an assumed typical average
organic loading of COD 650 mg/l and SS 360 mg/l. The
existing waste water treatment works is totally based on
trickling filter technology with two primary settling tanks,
two trickling filters, one humus tanks and one anaerobic
digester (unheated and unmixed). Primary and humus
sludge are assumed to be anaerobically digested in the
anaerobic digester. Digested sludge is dewatered on sludge
drying beds.

route), which can be fully realised by the existing process
configuration. The existing plant electrical power potential
is 189 kWe together with a thermal power potential of 208
kWt. The existing plant electrical power potential is 224%
of the estimated benchmark electrical power consumption.
All basic infrastructure is in place to realise this potential
although it is unclear if the anaerobic digesters are equipped
for heating and mixing. Due to the plant configuration and
the low capacity this plant is not an economically feasible
CHP candidate.

At design capacity the raw sewage has an electrical
power potential of 192 kW (via the anaerobic digestion
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Mpumalanga
Lekwa Local Municipality, Standerton WWTW
Design capacity 12 Ml/d
No response to date. Information and assessment are based
on estimates and assumptions using Google Earth imaging
and Green Drop report capacity and flow.
The current estimated flow is 12 Ml/d with an assumed
typical municipal organic loading of COD 650 mg/l and
SS 360 mg/l. The existing waste water treatment works
is based on 4 Ml/d of trickling filter capacity and 8 Ml/d
activated sludge technology (estimated capacity split).
The trickling filter plant consists of three primary settling
tanks, two trickling filters, two humus tanks and two
anaerobic digesters. Primary and humus sludge is probably
diverted to the anaerobic ponds. Anaerobically digested
sludge is dewatered on drying beds or stored in lagoons.
The balance of the capacity is made up by two extended
aeration activated sludge units, each consisting of a BNR
reactor with integrated clarifier. Excess waste activated

sludge is probably dewatered on drying beds.

At design capacity the raw feed sewage has an electrical
power potential of 139 kWe (via the anaerobic digestion
route). The existing plant electrical power potential is 46
kWe together with a thermal power potential of 51 kWt.
The existing plant electrical power potential is 17% of the
estimated benchmark electrical power consumption.
All basic infrastructure is in place to realise this potential
although it is unclear if the anaerobic digesters are equipped
for heating and mixing. Due to the plant configuration and
low capacity, this plant is not an economically feasible CHP
candidate.
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Mpumalanga
Mbombela Local Municipality, Kanyamazane WWTW
Design capacity 12 Ml/d
Based on feedback from the plant owner, Kanyamazane
WWTW consists of a stabilisation pond system (Petro)
and therefore will have insignificant potential in terms of
biogas production.
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Mpumalanga
Mbombela Local Municipality, Kingstonvale WWTW
Design capacity 26 Ml/d
Information and
questionnaire.

assessment

based

on

completed

The current flow is 17.2 Ml/d with an above average organic
loading of COD 807 mg/l and SS 414 mg/l. The existing
waste water treatment works is based on a combination
of trickling filter and activated sludge technology. The 15
Ml/d trickling filter plant is equipped with four primary
settling tanks, four trickling filters followed by an
activated sludge reactor and four clarifiers. The activated
sludge module consists of two primary settling tanks,
one biological nutrient removal activated sludge reactor
and two clarifiers. All primary and waste activated sludge
is routed to the three unheated but mixed anaerobic
digesters. Digested sludge is dewatered on 28 drying beds
or two mechanical dewatering units.

At design capacity the raw feed sewage has an electrical
power potential of 358 kWe (via the anaerobic digestion
route). The existing plant electrical power potential is 302
kWe together with a thermal power potential of 332 kWt.
The existing plant electrical power potential is 92% of the
estimated benchmark electrical power consumption.
All basic infrastructure is in place to realise this potential
except that the anaerobic digesters need to be upgraded
to heated (including biogas handling) units. The existing
three digesters are fitted with mechanical mixers. Due
to the relatively low capacity the Kingstonvale plant is a
borderline case in terms of economically feasibility as a
CHP candidate.
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Mpumalanga
Steve Tshwete LM, Boskrans-Mhluzi-Middelburg WWTW
Design capacity 30 Ml/d
No response to date. Information and assessment are based
on estimates and assumptions using Google Earth imaging
and Green Drop report capacity and flow.

infrastructure is in place to realise the raw sewage biogas
potential and this plant is clearly not a candidate for biogas
energy generation.

The current flow is estimated at 23 Ml/d with a typical
average organic loading estimated at COD 650 mg/l and
SS 360 mg/l. The existing waste water treatment works
is based on one extended aeration biological nutrient
removal reactor, three Pasveer ditch type reactors and five
clarifiers. Waste activated sludge is aerobically digested
before drying on drying beds.

Due to the lack of basic infrastructure, the Middelburg
plant is not a feasible CHP candidate.

At design capacity the raw feed sewage has an electrical
power potential of 348 kWe (via the anaerobic digestion
route). The existing plant infrastructure has no electrical
and thermal power potential due to the absence of
primary settling tanks and anaerobic digesters. No basic
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Northern Cape
Dikgatlong Local Municipality, Barkley West WWTW
Design capacity 30 Ml/d
No response to date. Information and assessment are based
on estimates and assumptions using Google Earth imaging
and Green Drop report capacity and flow.
The current flow is estimated at 30 Ml/d with a typical
residential average organic loading estimated at COD 650
mg/l and SS 360 mg/l. The existing waste water treatment
works is based on one extended aeration activated sludge
reactor and one clarifier. Waste activated sludge is disposed
of in sludge lagoons or drying beds.

potential and this plant is clearly not a candidate for biogas
energy generation.
Due to the lack of basic infrastructure, this plant is not a
feasible CHP candidate.

At design capacity the raw feed sewage has an electrical
power potential of 348 kWe (via the anaerobic digestion
route). The existing plant infrastructure has no electrical
and thermal power potential due to the absence of
primary settling tanks and anaerobic digesters. No basic
infrastructure is in place to realise the raw sewage biogas
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Northern Cape
Kharahais Local Municipality, Kameelmond/Upington WWTW
Design capacity 16 Ml/d
Information and assessment based information collected
during previous studies.
The current inflow is 14 Ml/d with a low estimated organic
loading of COD 428 mg/l and SS 214 mg/l. The existing
waste water treatment works is based on 8 Ml/d trickling
filter technology with primary settling tanks, humus
tanks and eight anaerobic digesters (unheated and mixed).
Primary and humus sludge is anaerobically digested in
unheated but mixed digesters. Digested sludge is dewatered
on 96 drying beds.

At design capacity the raw feed sewage has an electrical
power potential of 115 kWe (via the anaerobic digestion
route). The existing plant electrical power potential is 75
kWe together with a thermal power potential of 83 kWt.
The existing plant electrical power potential is 26% of the
estimated benchmark electrical power consumption.
All basic infrastructure is in place to realise this potential
except that the anaerobic digesters need to be upgraded to
heated (including biogas handling) units. Due to the low
capacity the Kameelmond plant is not an economically
feasible CHP candidate.

The balance of the capacity is made up by an 8 Ml/d
extended aeration activated sludge plant with waste sludge
dewatered on drying beds (the assumption that waste
sludge is not routed via digesters is unconfirmed).
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Northern Cape
Sol Plaatje Local Municipality, Homevale WWTW
Design capacity 48 Ml/d
Information and assessment based on WRC study
information.
The current flow is 23 Ml/d with a slightly higher than
average organic loading of COD 832 mg/l but lower SS of
199 mg/l. The plant seems to have been recently upgraded
from 34 to 48 Ml/d. From the Google image below, the older
plant consists of three primary settling tanks, three aerobic
activated sludge reactors and three clarifiers. The newer
extension is apparently based on an extended aeration
biological nutrient removal reactor and two clarifiers.
Primary and waste activated sludge is anaerobically
digested in two heated and mixed digesters. Digested
sludge is assumed to be dewatered on sludge drying beds
or discharged to the sludge lagoons.
At design capacity the raw feed sewage has an electrical

power potential of 462 kWe (via the anaerobic digestion
route). The existing plant electrical power potential is 360
kWe together with a thermal power potential of 396 kWt.
The existing plant electrical power potential is 33% of
the estimated benchmark electrical power consumption.
Based on information received, it is expected that the
biogas potential may be over-estimated due to the newer
extended aeration plant.
All basic infrastructure is in place to realise this potential
although this is not confirmed in the information
received. The Homevale plant is not considered to be an
economically feasible CHP candidate, probably due to the
low current flow (in relation to design) and the assumed
projected growth of 2%/annum. Feasibility would improve
if the CHP is implemented on a phased approach and more
favourable financing models are investigated.
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North West
Madibeng Local Municipality, Brits WWTW
Design capacity 14 Ml/d
No response to date. Information and assessment are based
on estimates and assumptions using Google Earth imaging
and Green Drop report capacity and flow.
The current flow is 12 Ml/d with a typical domestic organic
loading of COD 650 mg/l and SS 360 mg/l. The existing
waste water treatment works is based on a 4 Ml/d extended
aeration biological nutrient removal activated sludge
process and 10 Ml/d biological nutrient removal (BNR)
activated sludge process (estimated capacity split). The
extended aeration activated sludge module has one reactor
and two clarifiers. The BNR activated sludge plant has two
primary settling tanks, two reactors, four clarifiers and
one anaerobic digester. Digested sludge as well as excess
activated sludge is dewatered on drying beds (and possibly
some form of mechanical dewatering).

At design capacity the raw feed sewage has an electrical
power potential of 163 kWe (via the anaerobic digestion
route). The existing plant electrical power potential is 118
kWe together with a thermal power potential of 130 kWt.
The existing plant electrical power potential is 32% of the
estimated benchmark electrical power consumption.
All basic infrastructure is in place to realise this potential,
although it is unclear if the anaerobic digesters are equipped
for heating and mixing. This plant is not an economically
feasible CHP candidate.
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North West
Matlosana Local Municipality, Klerksdorp WWTW
Design capacity 36 Ml/d
No response to date. Information and assessment are based
on estimates and assumptions using Google Earth imaging
and Green Drop report capacity and flow.

of 255 kWe together with a thermal power potential of 281
kWt. The electrical power potential is 31% of the estimated
benchmark electrical power consumption.

The current flow is 28 Ml/d with an assumed typical
domestic organic loading of COD 650 mg/l and SS 360 mg/l.
The older trickling filter is assumed to be decommissioned.
The existing waste water treatment works is based on an
activated sludge process with two primary settling tanks,
two activated sludge reactors and seven clarifiers. It is
assumed that primary sludge is anaerobically digested in
one unheated and unmixed digester and waste sludge is
disposed of in sludge lagoons.

All basic infrastructure is in place to realise this potential
except that the anaerobic digesters possibly need to be
upgraded to fully functional heated (including biogas
handling) and mixed units. It is expected that the anaerobic
digester capacity will be adequate if primary sludge is fed at
appropriate solids concentration. The plant is considered
an economically feasible CHP candidate.

At design capacity the raw feed sewage has an electrical
power potential of 418 kWe (via the anaerobic digestion
route). The existing plant has an electrical power potential
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North West
Matlosana Local Municipality, Orkney WWTW
Design capacity 20 Ml/d
No response to date. Information and assessment are based
on estimates and assumptions using Google Earth imaging
and Green Drop report capacity and flow.
The current flow is 10 Ml/d with an assumed typical
domestic organic loading of COD 650 mg/l and SS 360 mg/l.
The older trickling filter is assumed to be decommissioned.
The existing waste water treatment works is based on an
activated sludge process with five primary settling tanks,
three activated sludge reactors and six clarifiers. It is
assumed that primary sludge is anaerobically digested in
three unheated and unmixed digesters.

kWt. The electrical power potential is 29% of the estimated
benchmark electrical power consumption.
All basic infrastructure is in place to realise this potential
except that the anaerobic digesters possibly need to be
upgraded to fully functional heated (including biogas
handling) and mixed units. It is expected that the anaerobic
digester capacity will be adequate if primary sludge is fed
at appropriate solids concentration. The plant not is not
considered to be an economically feasible CHP candidate.

At design capacity the raw feed sewage has an electrical
power potential of 232 kWe (via the anaerobic digestion
route). The existing plant has an electrical power potential
of 142 kWe together with a thermal power potential of 156
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North West
Matlosana Local Municipality, Stilfontein WWTW
Design capacity 12.3 Ml/d
No response to date. Information and assessment are based
on estimates and assumptions using Google Earth imaging
and Green Drop report capacity and flow.
The current flow is estimated at 7 Ml/d with an assumed
typical average organic loading of COD 650 mg/l and SS
360 mg/l. The existing waste water treatment works is an
extended aeration biological nutrient removal activated
sludge plant, consisting of two reactors and three clarifier
units. Excess waste activated sludge is diverted to drying
beds.

No basic infrastructure is in place to realise the raw sewage
biogas potential.
Due to absence of essential infrastructure this plant is not a
candidate for a CHP project.

At design capacity the raw feed sewage has an electrical
power potential of 143 kWe (via the anaerobic digestion
route). The plant effectively has a zero electrical and
thermal power potential (0 kWe and 0 kWt) due to the
absence of primary settling tanks and anaerobic digesters.

1
0
6
Biogas Potential: A Survey of South African Wastewater Treatment Works

137

North West
Ngaka Modiri Molema Local Municipality, Lichtenburg WWTW
Design capacity 10 Ml/d
No response to date. Information and assessment are based
on estimates and assumptions using Google Earth imaging
and Green Drop report capacity and flow.
The current flow is estimated at 10 Ml/d with an assumed
typical average organic loading of COD 650 mg/l and SS
360 mg/l. The existing waste water treatment works is an
extended aeration biological nutrient removal activated
sludge plant, consisting of two reactors and four clarifier
units. Excess waste activated sludge is diverted to sludge
lagoons.

No basic infrastructure is in place to realise the raw sewage
biogas potential.
Due to absence of essential infrastructure this plant is not a
candidate for a CHP project.

At design capacity the raw feed sewage has an electrical
power potential of 116 kWe (via the anaerobic digestion
route). The plant effectively has a zero electrical and
thermal power potential (0 kWe and 0 kWt) due to the
absence of primary settling tanks and anaerobic digesters.
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North West
Ngaka Modiri Molema Local Municipality, Mmabatho WWTW
Design capacity 24 Ml/d
No response to date. Information and assessment are based
on estimates and assumptions using Google Earth imaging
and Green Drop report capacity and flow.
The current flow is 18 Ml/d with an assumed typical
domestic organic loading of COD 650 mg/l and SS 360
mg/l. The existing waste water treatment works is based
on an activated sludge process with three primary settling
tanks, three activated sludge reactors and three clarifiers. It
is assumed that primary sludge is anaerobically digested in
two unheated and unmixed digesters.

benchmark electrical power consumption.
All basic infrastructure is in place to realise this potential
except that the anaerobic digesters possibly need to be
upgraded to fully functional heated (including biogas
handling) and mixed units. It is expected that the anaerobic
digester capacity will be adequate if primary sludge is
fed at appropriate solids concentration. The plant is not
considered to be an economically feasible CHP candidate.

At design capacity the raw feed sewage has an electrical
power potential of 279 kWe (via the anaerobic digestion
route). The existing plant has an electrical power potential
of 170 kWe together with a thermal power potential of 187
kWt. The electrical power potential is 30% of the estimated
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North West
Rustenburg Local Municipality, Rustenburg WWTW
Design capacity 42 Ml/d
No response to date. Information and assessment are based
on estimates and assumptions using Google Earth imaging
and Green Drop report capacity and flow.
The current flow is 38 Ml/d with an assumed typical
domestic organic loading of COD 650 mg/l and SS 360 mg/l.
The capacity of the older trickling filter was assumed to be
8 Ml/d. The trickling filter plant consists of four primary
settling tanks, four trickling filters, four humus tanks and
three sets of primary secondary anaerobic digesters. The
balance of the capacity is based on an extended aeration
activated sludge process with no primary settling tanks,
three activated sludge reactors and five clarifiers. It is
assumed that primary sludge is anaerobically digested in
the three sets of unheated and unmixed digesters. Waste
activated sludge is dewatered on drying beds or other
mechanical means

At design capacity the raw feed sewage has an electrical
power potential of 488 kWe (via the anaerobic digestion
route). The existing plant has an electrical power potential
of 92 kWe together with a thermal power potential of 101
kWt. The electrical power potential is 9% of the estimated
benchmark electrical power consumption.
Basic infrastructure is only in place for the limited capacity
trickling filter plant. To realise this small potential the
anaerobic digesters possibly need to be rehabilitated/
upgraded to fully functional heated (including biogas
handling) and mixed units. It is expected that the anaerobic
digester capacity will be adequate if primary sludge is fed
at appropriate solids concentration. Due to the limited
infrastructure, the plant is not an economically feasible
CHP candidate.
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North West
Tlokwe Local Municipality, Potchefstroom-Tlokwe WWTW
Design capacity 45 Ml/d
Information and assessment based on information collected
during a previous study.
The current flow is 37 Ml/d with a higher than average organic
loading of COD 841 mg/l but lower SS of 173 mg/l. The existing
waste water treatment works is based on 13 Ml/d trickling filter
capacity with primary settling tanks, humus tanks and four
anaerobic digesters (heated and mixed, heating not operational).
The trickling filter is followed by an activated sludge process for
effluent polishing. Primary sludge is anaerobically digested in
four mixed digesters. Digested sludge as well as waste activated
sludge is discharged to sludge lagoons. Waste activated sludge is
presently not routed to the anaerobic digesters for stabilisation.
The balance of the capacity is made up by two biological nutrient
removal activated sludge modules with two primary settling tanks,
a fermenter, three activated sludge reactors and two clarifiers.
Primary sludge is anaerobically digested in the four unheated but

mixed digesters. Digested sludge and waste activated sludge is
discharged to sludge lagoons. Waste activated sludge is presently
not routed to the anaerobic digesters for stabilisation.
At design capacity the raw feed sewage has an electrical power
potential of 412 kWe (via the anaerobic digestion route). The
existing plant electrical power potential is 316 kWe together with
a thermal power potential of 348 kWt. The existing plant electrical
power potential is 41% of the estimated benchmark electrical
power consumption.
All basic infrastructure is in place to realise this potential except
that the anaerobic digesters need to be rehabilitated to heated
(including biogas handling) and mixed units. Waste activated
sludge needs to be rerouted to the anaerobic digesters before
discharge to the sludge lagoons or future dewatering units. The
Potchefstroom plant is an economically feasible CHP candidate.

1
1
0
Biogas Potential: A Survey of South African Wastewater Treatment Works

141

Privately owned projects
Sasol Synfuels, Sasolburg WWTW
Design capacity 17 Ml/d
No questionnaire forwarded to this privately owned plant.

Vivendi, Durban Water Reclamation (Pty) WWTW
Design capacity 47.5 Ml/d
No questionnaire forwarded to this privately owned plant.
The assessment was based on an article in “Water and
Sanitation” November/December 2011, page 4: “Celebrating
a decade of achievement” 3)
The Durban Recycling plant receives pre-treated and
settled raw sewage form the Southern Wastewater
Treatment Plant (refer plant 67 above) in Durban. The 47.5
Ml/d plant consist of an activated sludge plant with lamella
settlers, dual media filters and GAC absorption filters. High

quality treated water is recycled to Mondi.
The plant effectively has a zero electrical and thermal
power potential (0 kWe and 0 kWt) due to the absence of
primary settling tanks and anaerobic digesters (all located
at Durban Southern wastewater Treatment Plant). No basic
infrastructure is in place to realise the raw sewage biogas
potential. Due to the absence of essential infrastructure
this plant is not a candidate for a CHP project.
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Western Cape
Breede Valley Local Municipality, Worcester WWTW
Design capacity 28 Ml/d
Information based on completed questionnaire.
Design capacity reported to be 30 Ml/d and the current
flow is 20 Ml/d, with a higher than typical domestic organic
loading of COD 1499 mg/l and SS 622 mg/l. The older
decommissioned trickling filter module was assumed not
to contribute to the total plant capacity of 30 Ml/d. Plant
capacity is based on a MLE activated sludge process with
two primary settling tanks, two activated sludge reactors
and four clarifiers. It is assumed that primary sludge is
anaerobically digested in the three unheated and unmixed
digesters. Waste activated sludge is disposed of in sludge
lagoons.

of 368 kWe together with a thermal power potential of 405
kWt. The electrical power potential is 52% of the estimated
benchmark electrical power consumption.
Basic infrastructure is reported to be in place. To realise
this potential, the anaerobic digesters possibly need to
be upgraded/rehabilitated to fully functional heated
(including biogas handling) and mixed units. It is expected
that the anaerobic digester capacity will be adequate if
primary sludge is fed at appropriate solids concentration.
The plant is indicated to be an economically feasible CHP
candidate.

At design capacity the raw feed sewage has an electrical
power potential of 678 kWe (via the anaerobic digestion
route). The existing plant has an electrical power potential
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Western Cape
City of Cape Town Metropolitan Municipality, Athlone WWTW
Design capacity 120 Ml/d
Information based on completed questionnaire.
The current flow is 124 Ml/d with a typical average organic
loading of COD 632 mg/l and SS 283 mg/l. The existing
waste water treatment works is based on six biological
nutrient removal activated sludge modules with six
primary settling tanks, six activated sludge reactors and
twenty clarifiers. There are ten unmixed and unheated
anaerobic digesters which are presently not being used.
Excess sludge is disposed of by landfill, land application or
transferred to other plants.
At the present design capacity the raw feed sewage has an
electrical power potential of 1194 kWe (via the anaerobic
digestion route). The present existing plant electrical power
potential is zero due to the fact that the anaerobic digesters
are not in use. Assuming (hypothetically) that the digesters

are adequately sized (as well as heated and mixed) and
both primary and waste activated sludge is anaerobically
digested, the plant could generate 1042 kWe together
with a thermal power potential of 1146 kWt. The existing
plant electrical assumed power potential could be up to
40% of the benchmark electrical power consumption. The
anaerobic digesters sizing information is not available and
the digester potential could not be estimated.
The basic infrastructure is in place to realise this potential.
The condition and capacity of the digesters would need to
be confirmed and a digester mixing and heating system
will be required to realise the estimated energy potential.
Based on this high level assessment, it is concluded that the
Athlone plant is an economically feasible CHP candidate.
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Western Cape
City of Cape Town Metropolitan Municipality, Bellville WWTW
Design capacity 75.6 Ml/d
Information based on completed questionnaire.
The current flow is 59.6 Ml/d with a higher than typical
average organic loading of COD 876 mg/l and SS 564 mg/l.
The waste water treatment works capacity has recently
been extended by a 20 Ml/d MBR module. The plant
consists of three extended aeration biological nutrient
removal activated sludge units, with no primary settling
tanks, three BNR reactors and nine clarifiers. The MBR
module comprises one MBR module with no primary
settling tanks. There are no anaerobic digesters and excess
activated sludge is dewatered on six belt filter presses and
applied to agricultural land.

thermal power potential (0 kWe and 0 kWt) due to the
absence of primary settling tanks and anaerobic digesters.
No basic infrastructure is in place to realise the raw sewage
biogas potential.
Due to absence of essential infrastructure this plant is not a
candidate for a CHP project.

At design capacity the raw feed sewage has an electrical
power potential of 1303 kWe (via the anaerobic digestion
route). The plant effectively has a zero electrical and
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Western Cape
CoCT Metropolitan Municipality, Borcherd's Quarry WWTW
Design capacity 30 Ml/d
Information based on a completed questionnaire.
The current flow is 38.5 Ml/d with a significantly higher
than typical average organic loading of COD 2379 mg/l
and SS 1240 mg/l, assumed to be due to industrial effluent.
The existing waste water treatment works is a biological
nutrient removal activated sludge plant, consisting of two
primary settling tanks, two BNR reactors and four clarifiers.
Excess waste activated sludge is dewatered by belt filter
presses and disposed of on landfill.

no basic infrastructure is in place to realise the raw sewage
biogas potential.
Due to absence of essential infrastructure this plant is not a
candidate for a CHP project.

At design capacity the raw feed sewage has an electrical
power potential of 1228 kWe (via the anaerobic digestion
route). The plant effectively has a zero electrical and thermal
power potential (0 kWe and 0 kWt) due to the absence of
anaerobic digesters. Excluding the primary settling tanks
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Western Cape
City of Cape Town Metropolitan Municipality, Cape Flats WWTW
Design capacity 200 Ml/d
Information based on a completed questionnaire.
The current flow is 122.3 Ml/d with a higher than typical
average organic loading of COD 922 mg/l and SS 578 mg/l.
The existing waste water treatment works is based on eight
biological nutrient removal activated sludge modules
with eight primary settling tanks, eight activated sludge
reactors and twenty two clarifiers. There are three mixed
and heated anaerobic digesters of 6000 m3 each which
are presently being used for primary sludge digestion
but not for digestion of waste activated sludge. Digested
primary sludge and excess waste activated sludge are
routed to sludge lagoons, dewatered on thirty drying beds
or mechanical dewatering units. Sludge is disposed of on
landfill, land application or stored on site.

electrical power potential of 3560 kWe (via the anaerobic
digestion route). The present existing plant electrical
power potential is 2551 kWe together with a thermal
power potential of 2806 kWt. These figures would increase
if there was adequate capacity and waste activated sludge
is also anaerobically digested. The existing plant estimated
electrical power potential could contribute up to 61% of
the benchmark electrical power consumption. Based on
an anaerobic digester sizing of 3 x 6000 m3, the limiting
digester potential is estimated to be in the order of 1644
kWe if fully loaded.
The basic infrastructure including heating and mixing, is
in place to realise the estimated energy potential. Based
on this high level assessment, it is concluded that the Cape
Flats plant is an economically feasible CHP candidate.

At the present design capacity the raw feed sewage has an
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Western Cape
CoCT Metropolitan Municipality, Green Point outfall WWTW
Design capacity 40 Ml/d
Information based on a completed questionnaire.
The current flow is 26.9 Ml/d with a typical average organic
loading of COD 775 mg/l and SS 430 mg/l. Screened effluent
is disposed by sea outfall. There is no infrastructure for the
removal, digestion or disposal of sludge.
At design capacity the raw feed sewage has an electrical
power potential of 554 kWe (via the anaerobic digestion
route). The plant effectively has a zero electrical and
thermal power potential (0 kWe and 0 kWt) due to the
absence of primary settling tanks and anaerobic digesters.
No basic infrastructure is in place to realise the raw sewage
biogas potential.
Due to absence of essential infrastructure this plant is not a
candidate for a CHP project.
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Western Cape
CoCT Metropolitan Municipality, Kraaifontein WWTW
Design capacity 14 Ml/d
No basic infrastructure is in place (available) to realise the
raw sewage biogas potential.

Information based on a completed questionnaire.
The current flow is 13 Ml/d with a higher than typical
average organic loading of COD 801 mg/l and SS 372
mg/l. It is assumed that the trickling filter module (from
Google image) is not in operation. The existing waste
water treatment works is an extended aeration biological
nutrient removal activated sludge plant, consisting of one
BNR reactor and three clarifier units. Excess waste activated
sludge is dewatered by belt filter press and beneficially
applied to agricultural land.

Due to absence of essential infrastructure this plant is not a
candidate for a CHP project.

At design capacity the raw feed sewage has an electrical
power potential of 180 kWe (via the anaerobic digestion
route). The plant effectively has a zero electrical and
thermal power potential (0 kWe and 0 kWt) due to the
absence of primary settling tanks and anaerobic digesters.
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Western Cape
CoCT Metropolitan Municipality, Macassar Strand WWTW
Design capacity 34 Ml/d
Information based on completed questionnaire.
The current flow is 33.1 Ml/d with a slightly lower than
typical average organic loading of COD 618 mg/l and SS
295 mg/l. The existing waste water treatment works is an
extended aeration biological nutrient removal activated
sludge plant, consisting of two Pasveer ditch type reactors
and six clarifier units. Excess waste activated sludge is
dewatered by belt filter presses and beneficially applied to
agricultural land.

No basic infrastructure is in place to realise the raw sewage
biogas potential.
Due to absence of essential infrastructure this plant is not a
candidate for a CHP project.

At design capacity the raw feed sewage has an electrical
power potential of 343 kWe (via the anaerobic digestion
route). The plant effectively has a zero electrical and
thermal power potential (0 kWe and 0 kWt) due to the
absence of primary settling tanks and anaerobic digesters.
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Western Cape
CoCT Metro. Municipality, Mitchells Plain WWTW
Design capacity 45 Ml/d
Information based on a completed questionnaire.
The current flow is 33.7 Ml/d with a higher than typical
average organic loading of COD 1106 mg/l and SS 490
mg/l. The existing waste water treatment works is based on
two biological nutrient removal activated sludge modules
consisting of four primary settling tanks, two activated
sludge reactors and seven clarifiers. There are four unmixed
and unheated anaerobic digesters which are presently not
being used. Excess sludge is dewatered with the aid of 11
drying beds as well as belt press units. Sludge is finally
disposed of on landfill, land application or stored on site.
At the present design capacity the raw feed sewage has an
electrical power potential of 778 kWe (via the anaerobic
digestion route). The present existing plant electrical power
potential is zero due to the fact that the anaerobic digesters

are not in use. Assuming (hypothetically) that the digesters
are adequately sized (as well as heated and mixed) and
both primary and waste activated sludge are anaerobically
digested, the plant could generate 746 kWe together with a
thermal power potential of 821 kWt. The assumed existing
plant electrical power potential could be up to 73% of the
estimated benchmark electrical power consumption. The
anaerobic digesters sizing information is not available and
the digester potential could not be estimated.
The basic infrastructure is in place to realise this potential.
The condition and capacity of the digesters would need to
be confirmed and a digester mixing and heating system
will be required to realise the estimated energy potential.
Based on this high level assessment, it is concluded that
the Mitchells Plain plant is an economically feasible CHP
candidate.

1
2
1
Biogas Potential: A Survey of South African Wastewater Treatment Works

151

Western Cape
CoCT Metropolitan Municipality, Potsdam-Milnerton WWTW
Design capacity 53 Ml/d
Information based on a completed questionnaire.
The current flow is 57.5 Ml/d with a slightly higher than
typical average organic loading of COD 940 mg/l and
SS 385 mg/l. The existing waste water treatment works
is a biological nutrient removal activated sludge plant,
consisting of five primary settling tanks, four BNR reactors
and twelve clarifier units. Excess waste activated sludge is
dewatered by belt filter press and either disposed on landfill
or beneficially applied to agricultural land.

the primary settling tanks, no basic infrastructure is in
place to realise the raw sewage biogas potential.
Due to absence of essential infrastructure this plant is not a
candidate for a CHP project.

At design capacity the raw feed sewage has an electrical
power potential of 746 kWe (via the anaerobic digestion
route). The plant effectively has a zero electrical and thermal
power potential (0 kWe and 0 kWt) due to the absence of
primary settling tanks and anaerobic digesters. Excluding
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Western Cape
CoCT Metropolitan Municipality, Scottsdene WWTW
Design capacity 12.5 Ml/d
No basic infrastructure is in place to realise the raw sewage
biogas potential.

Information based on completed questionnaire.
The current flow is 12.6 Ml/d with a higher than typical
average organic loading of COD 892 mg/l and SS 469 mg/l.
The existing waste water treatment works is an extended
aeration biological nutrient removal activated sludge
plant, consisting of four BNR reactors and five clarifier
units. Excess waste activated sludge is dewatered on belt
filter presses and fifty drying beds. Dewatered sludge is
beneficially applied to agricultural land.

Due to absence of essential infrastructure this plant is not a
candidate for a CHP project.

At design capacity the raw feed sewage has an electrical
power potential of 193 kWe (via the anaerobic digestion
route). The plant effectively has a zero electrical and
thermal power potential (0 kWe and 0 kWt) due to the
absence of primary settling tanks and anaerobic digesters.
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Western Cape
CoCT Metropolitan Municipality, Wildevoelvlei WWTW
Design capacity 14.5 Ml/d
Information based on a completed questionnaire.
The current flow is 8.5 Ml/d with a significantly higher than
typical average organic loading of COD 1336 mg/l and SS
557 mg/l. The existing waste water treatment works is an
extended aeration biological nutrient removal activated
sludge plant, consisting of two BNR reactors and four
clarifier units. Excess waste activated sludge is dewatered
on a belt filter press and beneficially applied to agricultural
land.

No basic infrastructure is in place to realise the raw sewage
biogas potential.
Due to absence of essential infrastructure this plant is not a
candidate for a CHP project.

At design capacity the raw feed sewage has an electrical
power potential of 293 kWe (via the anaerobic digestion
route). The plant effectively has a zero electrical and
thermal power potential (0 kWe and 0 kWt) due to the
absence of primary settling tanks and anaerobic digesters.
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Western Cape
CoCT Metropolitan Municipality, Zandvliet WWTW
Design capacity 72 Ml/d
Information based on a completed questionnaire.
The current flow is 96.8 Ml/d with a slightly higher than
typical, average organic loading of COD 937 mg/l and SS 675
mg/l. The existing waste water treatment works consists
of an extended aeration biological nutrient removal
activated sludge plant, consisting of two conventional
BNR reactors with eight clarifiers and a BNR MBR module
without primary settling. Excess waste activated sludge is
dewatered on belt filter presses and beneficially applied to
agricultural land.

absence of primary settling tanks and anaerobic digesters.
No basic infrastructure is in place to realise the raw sewage
biogas potential.
Due to the absence of essential infrastructure, this plant is
not a candidate for a CHP project.

At design capacity the raw feed sewage has an electrical
power potential of 1429 kWe (via the anaerobic digestion
route). The plant effectively has a zero electrical and
thermal power potential (0 kWe and 0 kWt) due to the
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Western Cape
Drakenstein Local Municipality, Paarl WWTW
Design capacity 35 Ml/d
Return of completed questionnaire was declined. Information
and assessment based information collected as part of a WRC
study.
The current inflow is 24 Ml/d with a higher than typical
average organic loading of COD 1014 mg/l and SS 273 mg/l.
The initial waste water treatment works is based on trickling
filter technology with primary settling tanks, trickling
filters, humus tanks and three anaerobic digesters (heated
and mixed). Primary and humus sludge is anaerobically
digested in the heated and mixed digesters. Treatment
capacity is augmented by an activated sludge process with
one reactor and four clarifiers. Excess activated sludge is
anaerobically digested. Digested sludge is mechanically
dewatered before disposing on landfill. The drying beds are
not currently being used.

At design capacity the raw feed sewage has an electrical
power potential of 432 kWe (via the anaerobic digestion
route). The existing plant electrical power potential is 341
kWe together with a thermal power potential of 375 kWt.
The existing plant electrical power potential is 42% of the
estimated benchmark electrical power consumption.
All basic infrastructure is in place to realise this potential
except that the anaerobic digesters may need some
rehabilitation. The Paarl plant is an economically feasible
CHP candidate.
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Western Cape
George Local Municipality, Gwaing WWTW
Design capacity 11 Ml/d
This plant assessment is based on the evaluation of a previous
GIZ report, Google Earth image as well as information from
the 2012 Green Drop Report.
The estimated current flow is 7 Ml/d with an estimated
(average) organic loading of COD 650 mg/l and SS 360
mg/l. The existing waste water treatment works is based
on a trickling filter module plus an extended aeration
activated sludge plant. The trickling filter (assumed to be
moth-balled) consists of two primary settling tanks, two
trickling filters and two humus tanks and an unheated and
unmixed anaerobic digester. The activated sludge plant
was assumed to contribute the total design capacity of 11
Ml/d and consists of two reactors and two clarifier units.
Excess waste activated sludge is diverted to drying beds.

At design capacity the raw feed sewage has an estimated
electrical power potential of 128 kWe (via the anaerobic
digestion route). The existing plant electrical power
potential is 38 kWe together with a thermal power
potential of 42 kWt. The existing plant electrical power
potential is 11% of the estimated benchmark electrical
power consumption.
There is reported to be a pipeline connection to the
Outeniqua plant from where sludge can be transferred to
the Gwaing plant which would increase the potential at
the Gwaing plant. The additional electrical power potential
is estimated at 52 kWe which is not considered enough to
make this an economically feasible CHP project.
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Western Cape
George Local Municipality, Outeniqua WWTW
Design capacity 15 Ml/d
No response to date. This plant assessment is based on the
evaluation of a previous GIZ report, Google Earth image as
well as information from the 2012 Green Drop Report.
The estimated current flow is 11 Ml/d with an estimated
(average) organic loading of COD 650 mg/l and SS 360 mg/l.
The existing waste water treatment works is an extended
aeration Pasveer ditch type reactor with two clarifiers and
an aerobic sludge digester. Mechanical belt presses are
used for dewatering of excess activated sludge. None of the
essential infrastructure exists for the production of biogas.
At design capacity the raw feed sewage has an electrical
power potential of 174 kWe (via the anaerobic digestion
route). Assuming anaerobic digester capacity, the existing
plant electrical power potential is 52 kWe together
with a thermal power potential of 57 kWt. The existing

plant electrical power potential is 11% of the estimated
benchmark electrical power consumption.
Although the feed raw sewage has a potential of 174 kWe
at design capacity, the actual plant has a potential of 0
kWe due to the absence of primary settling tanks and
anaerobic digesters. There is an interconnecting sludge
transfer pipeline from Outeniqua to the Gwaing plant.
If the excess waste activated sludge is transferred to the
Gwaing anaerobic digester, the Outeniqua waste sludge
has a potential of 52 kWe which can be added to the
Gwaing potential of 38 kWe. The Outeniqua plant has
no basic infrastructure in place to realise the raw sewage
biogas potential. Due to the low capacity the combined
Gwaing and Outeniqua there is low potential and is not an
economically feasible CHP project.
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Western Cape
Mossel Bay Local Municipality, Mosslebay-Hartenbos WWTW
Design capacity 17.8 Ml/d
Based on past site visits, this plant is known not to be a
candidate for biogas production and therefore the assessment
was based on telephonic communication.
The current flow is 7.8 Ml/d with a higher than normal
organic loading of COD 860 mg/l and SS 380 mg/l. The
existing waste water treatment works is an extended
aeration biological nutrient removal activated sludge plant
with sludge drying beds as well as mechanical dewatering
equipment for excess activated sludge. None of the essential
infrastructure exists for the production of biogas. A portion
of the effluent is polished by reverse osmosis units.

due to the absence of primary settling tanks and anaerobic
digesters.
No basic infrastructure is in place to realise the raw sewage
biogas potential and the Mosselbay plant is not a feasible
CHP candidate.

At design capacity the raw feed sewage has an electrical
power potential of 239 kWe (via the anaerobic digestion
route). The existing plant electrical power potential is 0
kWe together with a thermal power potential of 0 kWt
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Western Cape
Oudtshoorn Local Municipality, Oudtshoorn WWTW
Design capacity 10 Ml/d
No response to date. Information and assessment are based
on estimates and assumptions using Google Earth imaging
and Green Drop report capacity and flow.
The current flow is estimated at 8 Ml/d with an estimated
typical average organic loading of COD 650 mg/l and
SS 360 mg/l. The existing waste water treatment works
is based on a trickling filter module plus an extended
aeration activated sludge plant. The trickling filter (possibly
mothballed) consists of two primary settling tanks, two
trickling filters and two humus tanks and an unheated and
unmixed anaerobic digester. The activated sludge plant
consists of one reactor and three clarifier units. Digested
primary and humus sludge as well as excess waste activated
sludge is diverted to drying beds.

At design capacity the raw feed sewage has an electrical
power potential of 116 kWe (via the anaerobic digestion
route). The plant effectively has a 34 kWe electrical and 37
kWt thermal power potential due to the fact that primary
settling tanks and anaerobic digesters are limited to the 3
Ml/d trickling filter module.
Basic infrastructure is in place for the trickling filter plant
although the anaerobic digester may need some upgrading/
rehabilitation to heated and mixed units. Due to the small
capacity contribution of the trickling filter plant, the plant
is not an economically feasible CHP candidate.
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Western Cape
Stellenbosch Local Municipality, Stellenbosch WWTW
Design capacity 20.4 Ml/d
Information and
questionnaire.

assessment

based

on

completed

The current flow is 17 Ml/d with a high organic loading of
COD 985 mg/l and 407 mg/l. The historical plant consisted
of trickling filters and anaerobic digesters and extended
aeration activated sludge. Sections of the older plant are
now being demolished and upgraded/replaced with and
extended aeration activated sludge plant (BNR and MBR).
The existing waste water treatment works is a fully aerobic
extended aeration activated sludge plant with mechanical
sludge dewatering for excess activated sludge. With the
exception of four disused anaerobic digesters, none of
the essential infrastructure exists or will exist in the near
future (being demolished as part of the present upgrade)
for the production of biogas.

At design capacity the raw feed sewage has an electrical
power potential of 302 kWe (via the anaerobic digestion
route). The existing plant electrical power potential is 0
kWe together with a thermal power potential of 0 kWt
due to the absence of primary settling tanks and anaerobic
digesters.
Existing infrastructure that supports biogas harvesting
is being demolished or phased out in favour of extended
aeration plant. Due to the absence of required infrastructure
the Stellenbosch plant is not a feasible CHP candidate.
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Part 4

Biogas CHP
dashboards

The dashboards depict the following summary information
on each WWTW:
•

Financial calculations (total capex, year 1 cost of the
kWh if electricity is consumed from the grid, year 1
cost of the kWh if electricity is consumed from the CHP
unit, equity repayment period, total project savings
over project life etc.) and assumptions (percentage
of municipal funding, operational escalation, loan
repayment period, operational escalation, project useful
lifespan, income tax rate)

•

Electricity cost comparison: lifespan comparison of the
cost of electricity consumption from the grid only and
electricity consumption from the CHP unit and the grid
(in case the biogas to CHP project is implemented)

•

Ultimate electricity supply split: split between
electricity which can be supplied by CHP and electricity
consumption from the grid

•

Biogas to CHP Flow Diagram: demonstration of
the overall flow in case of biogas to CHP project
implementation, showing the CHP capacity, the amount
of biogas potential to be generated daily, the amount of
kWhe and kWht produced per day.

The example of such dashboard diagram can be found below.
The rest can be downloaded from the Urban Energy Support
website: http://www.cityenergy.org.za under the directory
Renewable Energy > Tools and Guidelines; as well as on the
SABIA information hub: http://www.biogasassociation.co.za/
biogas-info-hub/studies-research/.
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Date Dashboard Prepared 14/04/16

.

117 Cape Flats Biogas CHP Dashboard
Total Capex

R

90 000 000

Municipal Funding

R

9 000 000

R

-9 168 679

Working Capital Requirement (Overdraft)
Loan Repayment Period

10 years

Rand Value
10%
Rand Value
Prime -2.0%

Year 1 cost per kWh - Utility (weighted average)

90.00

c/kWh

Year 1 cost per kWh - CHP Plant (incl. cost of generator rebuilds)

30.51

c/kWh

Operational Escalation

6%

Project useful lifespan

15 years

Equity repayment period
Income Tax Rate
Total Project Savings over Project Life

9 years
0%
R

215 178 729.33

Ultimate Electricity Supply Split

Electricity Cost Comparison
0%

R60000 000

20%

40%

60%

Utility Supply

R30000 000

CHP Cost

R20000 000

Utility Cost

120%

100%

CHP Potential

R40000 000

100%

INPUT Cells

Works##############
Consumption,
100%

Works Consumption

R50000 000

80%

61% ##############
CHP Potential, 61%

39% ##############

Electricity Export

0% ##############

Utility Supply,
39%

R10000 000
R0

Electricity Export,…

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Biogas to Combined Heat & Power (CHP) Flow Diagram
Values Based on Year 1 Inflow
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