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TERMS OF REFERENCE
Metsi le Temo is a community forum initiative to assist with addressing the serious
sanitation problems experienced within the Emfuleni area. The result of the sanitation
problems is the pollution of the environment and especially the Vaal River impacting
negatively on the development of the area, the economy of the area, tourism and health
of the communities.
The utilization of waste water and the associated sludges as a resource for agriculture to
create jobs, relieve poverty and food security was identified by the forum and presented
to various stakeholders and in particular the DWS / Rand Water Regional Sewer Scheme
Technical Committee.
The committee accepted the proposal in principle, but requested that the critical issues
be investigated further before final approval can be given. The critical issues were
investigated further which resulted in this updated Business Plan compiled by various
role players.

2

OBJECTIVES
The objective of the Business Plan is to address the critical issues to ascertain the
project viability to support funding applications and to expedite implementation to achieve
the urgent goals of job creation, poverty relief and food security.

3

BACKGROUND AND PROJECT OVERVIEW
Historically the Sedibeng (Emfuleni) area had a strong economy based on the steel
industry. In addition the population increased significantly in the past 10 – 20 years with
the development of new townships on the western side. This includes Orange Farm,
Savannah City, etc.
The steel industry’s economic base of the area deteriorated rapidly in recent years
resulting in huge unemployment, poverty, criminal activities and social decay.
The total population in the area is ± 900 000 and the unemployment 30+ % or 270 000
with the youth component 70 % or ± 200 000. The above creates serious social
problems with regard to crime, unrest, etc.

S15-001-16-440
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National Unemployment Statistics:

Source: StatsSA (2016)
From above Figure it is evident that more females are unemployed in South Africa compared to males.
In Quarter 2 2016 24.6% of men are recorded being unemployed compared to 29.1 % of unemployed
females.

In addition the majority of sanitation systems are old (+ 50 years) with excessive ingress
of ground, surface and municipal water together with frequent failures and spillages.
Sewage entering the Sebokeng Works for instance is estimated at 3+ times diluted by the
ingress of extraneous water. Various unsuccessful attempts to remedy the situation
were made. The Sebokeng Works also receives sewage from Orange Farm and
Ennerdale which are located within Johannesburg Metro. Both the Sebokeng WWTW
and the Leeuwkuil WWTW are overloaded by 40 – 50 %. Rietspruit WWTW has ± 15 %
spare capacity but only due to businesses closing down as a result of the slowing
economy. A regional sanitation scheme for Sedibeng has been planned which, after a
number of changes, included the development of the Rietspruit WWTW as regional
works with connecting pipelines from Sebokeng and Leeuwkuil WWTW. Included is the
upgrading of the sewer networks and conveyance infrastructure. An amount of R4,5
billion was earmarked for the regional scheme payable over 5 years. The above amount
was withdrawn by Treasury and the Municipality must now access alternative funding
sources. It should be noted that the planning of the regional scheme started in 2006 with
no tangible result to date. The provision of ± 35 Mℓ/day additional capacity is being
planned at the Rietspruit WWTW, while the most pressure for additional capacity is at the
Leeuwkuil Works. The spending of R4,5 billion on sanitation infrastructure next to poor
communities without any tangible benefit to relieve their dire situation is difficult to justify.
The severe problems and limitations of the sanitation systems have resulted in a
moratorium being placed on all development contributing to the present dire situation of
unemployment and poverty.

S15-001-16-440
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The bottom line remains that the local communities do not have the means to afford or
maintain sophisticated and expensive sanitation systems at this point in time. The
question then arises of how the sanitation problems and the community needs can be
addressed best.
The Metsi a Temo Community Forum believes this can be done by considering the
sewerage generated in the area and beyond from Johannesburg Metro as an asset
rather than a burden. This can be done by:
•

Utilizing the biofilter effluent from Leeuwkuil and Rietspruit WWTW’s which retains the
nutrients. The present capacities can be doubled from 32 Mℓ/day to 64 Mℓ/day while
releasing 16 Mℓ/day at each plant for new developments.

•

Converting a 50 Mℓ/day BNR unit at Sebokeng WWTW to remove organics only and
increasing the capacity to ± 100 Mℓ/day. Making 50 Mℓ/day available for new
developments.

•

Utilizing the sludges for composting, soil enrichment for water retaining and power
generation.

It is estimated that ± 2 000 – 4 000 ha can be developed for agriculture with the
earmarked ± 164 Mℓ/day effluent with a potential to create ± 30 000 – 50 000 jobs with
downstream processing of produce included (to be verified).
The utilization of WWTW effluent for agriculture was practiced very successfully and
profitably at all three the WWTW’s, as well as, the Meyerton Works for years. The
practices were stopped by DWS when the water use licenses were adjusted in
accordance with the Water Act. The utilization of the effluent for agriculture previously
benefitted only the farmers concerned. Under the present initiative the benefit will be
extended to the communities. This is the only difference between the old accepted
practices and the new Metsi le Temo initiative.
The utilization of sewerage for agriculture is practised worldwide in undeveloped and
developed countries with detail WHO (World Health Organization) guidelines available.
4

PROJECT DESCRIPTION
The utilization of waste water effluent from the three waste water treatment plants in
Emfuleni for agriculture to:
•

Provide jobs

•

Relieve poverty

S15-001-16-440
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•

Food security

•

Make treatment capacity available for new developments

•

Provide training and empowerment of communities

•

Limit pollution

•

Revive the waterways and especially the Vaal River

•

Generate income to maintain existing sanitation, infrastructure and develop new
infrastructure

•

To develop alternative industry to the steel industry through downstream processing

•

General uplifting of the area and the advancement of the tourism industry

CRITICAL ISSUES
The critical issues pertaining to the proposed utilization of WWTW effluent and sludges
for agriculture are addressed in the studies attached in the Annexures. The findings of
the studies and the conclusions reached are summarized below.
5.1 Availability of effluent
Refer to Study 1 attached.
There are three WWTW’s servicing the Sedibeng area, as well as, Orange Farm
and Ennerdale in Johannesburg Metro. All three plants are located on the western
side of the townships as indicated below:

S15-001-16-440
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The capacities and process utilized at the plants are summarized as follows:
PROCESS / CAPACITIES (Mℓ/day)

PRESENT LOADING
(Mℓ/day)

WWTW

BNR

BIOFILTERS

Leeuwkuil
Rietspruit
Sebokeng

16
20
100

16
16
-

40 - 50
30
150 – 200

TOTAL

136

32

220 - 310

The layouts of the plants are indicated below:
Leeuwkuil WWTW

S15-001-16-440
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Rietspruit WWTW

Sebokeng WWTW

S15-001-16-440
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The biofilter plants do not remove nutrients such as phophates and nitrogen. They
only remove organics and detoxify ammonium with very limited nutrient removal.
This effluent is ideally suited for agricultural irrigation. The design criteria used at
the time the plants were designed ± 50 years ago have been adjusted to more
realistic values accepted in the industry. The pertinent design criteria are as
follows:
VALUE
PARAMETER
COD removal
Humus tank settling velocity @ peak flow
PST settling velocity

OLD

NEW

300 g/m3/d
1,2 m/h
1,2 m/h

450 – 600 g/m3/d
3,0 m/h
Up to 4 m/h

From the above it is evident that the feed to the biofilter plants can be doubled and
agricultural quality water still achieved.
The capacity of a BNR plant to remove organics and nutrients is determined by the
minimum required sludge age and associated Mixed Liquor Suspended Solid
concentrations.
By allowing for organic removal only the sludge age can be reduced by 40 – 50 %
thereby increasing the treatment capacity up to agriculture quality water by up to
100 %. The additional capacities that can be created at each plant with limited
additional capital costs and agriculture water available are as follows:
WWTW

ADDITIONAL CAPACITY
(Mℓ/day)

IRRIGATION WATER AVAILABLE
(Mℓ/day)

Leeuwkuil
Rietspruit
Sebokeng

16
16
50

32
32
100

TOTAL

82

164

The available irrigation water is ± 2 – 3 % of the average flow in the Vaal River
which should have negligible effect on downstream users especially if the TDS
controlling flushing to AMD treatment is taken into consideration.
Due to the present drought conditions the available water supply in the Vaal
System is under pressure. It is, however, accepted that the rainfall and river flow
conditions will normalise within the wet-drought cycle.

S15-001-16-440
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The effluent can be made available to the different proposed farming irrigation
areas indicated below:

Irrigation areas 1, 2 and 3

Irrigation area 1 near Rietspruit
Irrigation area 2 for Leeuwkuil

Irrigation area 3

Irrigation area 3 for Sebokeng Works
S15-001-16-440
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The following infrastructure is required:

From Rietspruit WWTW

S15-001-16-440

12

EMFULENI COMMUNITY SANITATION INITIATIVE
WASTE WATER EFFLUENT TO CREATE JOBS
BUSINESS PLAN – OCTOBER 2016

From Leeuwkuil WWTW

From Sebokeng WWTW

S15-001-16-440
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Required Infrastructure:
IRRIGATION
VOLUME
(Mℓ/day)

PUMPSTATION
(ℓ/s)

Leeuwkuil

32

370

600

(15 800)

700

(6 000)

250

Rietspruit *

32

300 *

500

(9 800)

600

(2 500)

200

Sebokeng
Effluent

100

1 200

900

(1 500)

800
700
600
400

(3 000)
(2 000)
(1 000)
(2 000)

800

Sebokeng
Sludge

5

100

315

-

-

-

25

WWTW

GRAVITY
LINES
Dia (Lm)

RISING MAIN
Dia (Lm)

STORAGE
DAM
(Mℓ)

* Also delivers to Pilot Project

The capital costs for the infrastructure to deliver the effluent to the irrigation areas
are as follows (for Sebokeng the sludge system included):
WWTW
Rietspruit
Leeuwkuil
Sebokeng

CAPITAL COSTS
x R106

UNIT COST (R) / kℓ
CAPITAL RECOVERY INCLUDED

130
120
125

0,87
1,2
0,4

Conclusion:

It is concluded that ± 164 Mℓ/day nutrient rich water can be made available for
agricultural activities relating to an average application rate of ± 5 mm/day.
5.2 Suitability of effluent
Refer to Study 6 attached.
The effluent from all three plants, as well as, the barrage were analysed by Rand
Water and the results indicated below:

S15-001-16-440
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COMPONENT
COD
TDS
pH
NaMg++
Ca++
Fe++
Mn++
Pb++
Cr VI
Al
Cd
Chloride
SS
Boron
Copper

AVERAGE CONCENTRATIONS
AS MEASURED mg/ℓ
RIETSPRUIT LEEUWKUIL SEBOKENG
51
26
280
305
269
7.21
7.23
7.0
50
49
47
11
10.3
10.4
30
33
30
0.130
0.066
0.085
0.173
0.182
0.161
0.004
0.005
0.004
0.0075
0.0075
0.0075
0.048
0.014
0.030
0.0013
0.0013
0.00125
<100
<100
<100
16.3
11.13
61
0.057
0.154
0.090
0.086
0.005
0.006

BARRAGE
540

60

0,013

LIMIT
DWS
90 – 270
6.5 – 8.4
115 – 230
5 – 20
0.02 – 10.0
0.2 – 2.0
0.1 – 1.0
5 – 20
0.01 – 0.05
<200
0.2 – 5.0

MITIGATION
Crop selection
Foliage

Lime
Not on foliage
Flood irrigation

Conclusion:

a. The quality of the effluent is suitable for agricultural irrigation and comply with
the guidelines.
b. The heavy metal concentrations are very low.
c. The effluent of all three plants are considerably better than the Vaal River water
in the barrage.
d. The anticipated application rate of ± 5 mm/day is low. The Pilot Project allows
for application rates of up to 20 mm/day to evaluate the impact on the soils, as
well as, the groundwater.
5.3 Availability of land
Refer to Study 2 attached.
The planned irrigation areas are indicated below:

S15-001-16-440
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The availability of land is summarised as follows:
AREA
1(A)

1+2
3
TOTAL

SIZE
IRRIGATION SOURCE
(ha)
± 170 Rietspruit (Pilot Project)
(70 – 100 ha to be utilized)
± 1 500 Rietspruit / Leeuwkuil
to 2 000
Up to Sebokeng / Leeuwkuil / Rietspruit
± 4 000
6 000

AVAILABILITY
Municipal land.
Available on 3 year renewable
lease.
Arcelor Mittal land that will be made
available.
Private land. Not used at present.
Previously used for agriculture.

The area is rated as having medium to high agricultural potential. The area is
underlain with the Kanao Kalahari Formations with limited groundwater.
Conclusion:

Sufficient suitable area is available for the anticipated agricultural activities. More
than 50 % of the required land is available at nominal costs while ± 1 000 – 2 000
ha (out of available 4 000 ha) of presently private land not utilized for farming will
need to be purchased.
S15-001-16-440
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The irrigation areas are well located with regard to the target beneficiary areas of
Sebokeng, Sharpeville, Tshepiso and Bophelong.
5.4 Health risks and mitigation
Refer to Study 2 attached.
The utilization of waste water in general and waste water treatment plant effluent in
particular is practised globally by both developing and developed countries. The
driving forces behind this are firstly the growing demand on limited water resources
and secondly the value in the nutrient content in waste water.
The World Health Organization (WHO) has developed a comprehensive set of
guidelines for waste water irrigation in a manner that carries acceptable levels of
health risks. In addition various countries including South Africa and Australia have
developed and implemented guidelines for the use of effluent for agriculture. The
WHO defines acceptability of effluent by limiting the Disability Adjusted Life Years
(DALYs) to 10-6. This is achieved by providing suitable barriers between the
effluent, workers, produce and consumers.
The following barriers can be considered:
•
•
•
•
•
•
•
•
•

S15-001-16-440

Treatment of sewage
Storage for settling and removal of hyacinth eggs, as well as, pathogens
Crop selection
Irrigation method
Education
PPE
Inoculation
Stoppage of irrigation 5 days prior to harvest
Produce washing
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The effectiveness of the barriers to reduce the Daly’s is indicated below:
Pathogen reductions achievable by various health protection measures
Pathogen
Control measures
reduction (log-10 Notes
units)
Wastewater
1–6
The required pathogen reduction to be achieved by
treatment
wastewater treatment depends on the combination
of health protection measures selected.
Localized (drip)
2
Root crops and crops such as lettuce that grow just
irrigation (lowabove, but partially in contact with the soil.
growing crops)
Localized (drip)
4
Crops, such as tomatoes, the harvested parts of
irrigation (highwhich are not in contact with the soil.
growing crops)
Spray drift control
1
Use of micro-sprinklers, anemometer-controlled
(spray irrigation)
direction-switching sprinklers, inward-throwing
sprinklers, etc.
Spray buffer zone
1
Protection of residents near spray or sprinkler
(spray irrigation)
irrigation. The buffer zone should be 50 – 100 m.
Pathogen die-off
0.5 – 2 per day Die-off on crop surfaces that occurs between last
irrigation and consumption. The log unit reduction
achieved depends on climate (temperature, sunlight
intensity, humidity), time, crop type, etc.
Produce washing
1
Washing salad crops, vegetables and fruit with
with water
clean water
Produce
2
Washing salad crops, vegetables and fruit with a
disinfection
weak disinfectant solution and rinsing with clean
water.
Produce peeling
2
Fruits, not crops
Produce cooking
6–7
Immersion in boiling or close-to-boiling water until
the food is cooked ensures pathogen destruction.
Sources: Beuchat (1988); Petterson & Ashbolt (2003); NRMMC & EPHCA (2005)

S15-001-16-440

18

EMFULENI COMMUNITY SANITATION INITIATIVE
WASTE WATER EFFLUENT TO CREATE JOBS
BUSINESS PLAN – OCTOBER 2016

Log 10 Pathogen Reduction
8

6
5

DO

DIL

4

DO

DIH

Highly
Mechanized

Labour Intensive

7

SSI

T

3
2

T

T

T

T
1

T
T
T

0
A

B

C
D
Unrestricted Irrigation

E

F

G
H
Restricted Irrigation

T=Treatment

DO=Die-Off

W=Washing of Produce

DI=Drip Irrigation H=High Crops

DI=Drip Irrigation L=Low Crops

SSI=Subsurface Irrigation

The effluent used will be treated followed by clarification. Most suspended material
will be removed and through the process, as well as, most helminth eggs which is
the most difficult to remove. The 5 – 10 day storage of the effluent prior to irrigation
will further address the helminth egg problem.
The following barriers are considered for the initiative under consideration:
•
•
•
•
•
•
•
•
•

Treatment
Storage
Crop selection
Irrigation : drip or flood
Education
PPE
Inoculation
Irrigation stoppage prior to harvest
Washing of produce where applicable

The above barriers will be evaluated under the Pilot Project.

S15-001-16-440
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Conclusion:

The safe utilization of waste treatment works effluent is sufficiently covered in the
available guidelines with the WHO guidelines implemented globally.
The anticipated barriers should reduce the Dalys to below 10-6, but will be verified
under the Pilot Project.
In considering the above the following should be kept in mind:
• The effluent is of considerably better quality than the Vaal River water that is
utilized for irrigation without restriction.
• The large quantity of spillage within the sewer system that causes severe
pollution with associated critical health risks within the communities.
5.5 Utilization of sludge
Refer to Study 3 attached.
The sludge production at the three plants is estimated as follows:
PLANT

SLUDGE PRODUCTION
(ton/year)

Leeuwkuil
Rietspruit
Sebokeng

7 000
3 800
10 000

TOTAL

20 800

The sludge above does not include the accumulated sludge on the sites.
Sebokeng WWTW is presently constructing a sludge handling facility.
The sludge grading requirements have been published by DWS.
The sludges produced at the plants are predominantly from domestic sewage, will
be stabilised and composted. The anticipated classification of the sludge is AB1
i.e. suitable for application without restriction. Sludges with classifications B2a and
B1a will also be considered for suitable applications.

S15-001-16-440
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The main use of the treated sludges at this stage is to provide soil conditioning to
increase the organic content and to enhance moisture retention and reduce the
water requirements of the crops.
Power generation can be considered in future, but will be delayed due to the added
complexities.
Conclusion:

The sludges generated at the three plants will be DWS compliant and can be
utilized for soil conditioning within the agriculture projects.
5.6 Crops
Refer to Study 4 attached.
Note that Study 4 is largely generic indicating crops and potential and should be
viewed as such.
A wide vicinity of crops can be produced in the area ranging from all kinds of grains
to vegetables, nuts, fruits, herbs, etc. The crops selected will depend on turnover
potential, theft risks, technology requirements, processing potential, etc.
The required turnover per hectare is ± R700 000 – R1 000 000 per year. The data
for some produce is indicated below:
PRODUCE

YIELD
(tons / ha)

POTENTIAL
INCOME
(R / ha / pa)
315 000
180 000

NOTES

60 – 80
Cabbage
20 – 30
Butternut
30 – 70
Onion
25 – 30
720 000
Lettuce
15 – 20
1 260 000
Spinach
25 – 40
2 880 000
Beetroot
4 – 7 (dry)
Chili
60 – 80
720 000 (1 700 000) (Tunnel)
Tomato
25 – 30
Sweet
Pepper
4
1 000 000
Artichokes
Lucerne
200 000 cobs
2 000 000
Mealies
Cotton
(3 500 000) (Tunnel)
Cucumber
The above allows for the two harvests per year.
Winter crops can also be cultivated giving a third harvest (different crop) per year.
S15-001-16-440
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The selection of crops will be done via the Pilot Project which will operate as an
experimental farm for crop selection, farming methodologies, pest control, etc.
Conventional traditional crops have been used for crop yield and financial return,
for the purpose of this study to give an idea of income that can be produced from
basic farming on this land.
However more labour intensive, high yield, high return produce is what is really
wanted. This is going to be experimented with at the Pilot Project Farm. The
project wants to go for produce that is labour intensive, so as to be able to provide
more jobs, and secondly to produce a better financial return per hectare which is
what higher end produce generally entails. Eg strawberries, berries, mushrooms,
fancy lettuces, cherry tomatoes, red, orange and green peppers, asparagus,
popular herbs for salads, etc.
The Gauteng hospitality industry struggles to find suitable BEE suppliers for fresh
produce. They would be most receptive (under the umbrella of FEDHASA) to
supply the farm with lists of what produce they require for the various months (they
have records of their anticipated monthly requirements) for more high profit produce
such as mentioned above. So the farmers would be working to order – to grow for
an order book.
It is envisaged to also look at produce which might not be popular in South Africa
(such as artichokes). This could be grown in areas, where theft risk is higher –
since local citizens would find no value in this produce. They are also perfect for
downstream benefaction – such as marinating and bottling and then exporting
(there is a big European market for marinated artichokes). A 285 gram (drained net
180 gram) bottle of artichokes sold at Woolworths is in excess of R80.00.
The Risk Department at North West University will be providing advice and input
with regards to which produce would give the best return and what export
opportunities there are. This changes all the times and fluctuates with international
prices – so the project would continually be updated on what is best to be farmed in
that forthcoming season.
A good example of high profit and labour intensive produce would be asparagus,
which is uniquely labour intensive because the quick-growing plant must be
harvested every day of its three-month growing season. Each plant sprouts
multiple spears (the part of the plant we eat) a day, which have to be hand-cut
every day. So that means workers are cutting 14 hours a day, seven days a week
from roughly November – January.

S15-001-16-440
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Experimentation with cotton growing will also be conducted. Cotton is grown very
successfully in North West – this is not too far from the Emfuleni area. If this could
be done successfully, a downstream fabric manufacturer / blanket factory could be
built.
Seedling growing – find demand and grow accordingly. Good export market.
A very strong “Back Office” is envisaged for the Project. This project would like to
learn from the mistakes made at failed farming operations in South Africa. The
“Back Office” would give direction to the farmers as to what produce they should
farm, what would give them the best return and supply them with ready, reliable
outlets for their produce. Logistics and marketing would be taken care of.
Once the farming is substantial over 2000 hectares, the “Back Office” will look at
innovative ways of producing additional income for the farmers by trading in futures,
derivatives and options, to maximize return for the farmers vs just the usual
insurance taken out.
An area where the farms are run by solely women is also envisaged.
Downstream ideas would be:
•

Farmer’s Market (visited by retailers and consumers) with traditional food
outlets so visitors can make an outing of it.

•

NWU having a practical training satellite operation. (NWU is starting an
agricultural faculty in Vanderbijlpark) – like an on-site Farmer’s Training
College.

•

Downstream dairy operation (milk, yoghurt, cream, cheese making, goat
cheese, feta, cream cheese).

•

Vendors buying the produce and selling it in the townships from their bikes or
from their spaza shops.

•

Butchery

Conclusion:

A variety of crops and livestock can be produced in the area. The selection of
crops to be produced will be done via the Pilot Project, as well as, other crop
experience in the area.

S15-001-16-440

23

EMFULENI COMMUNITY SANITATION INITIATIVE
WASTE WATER EFFLUENT TO CREATE JOBS
BUSINESS PLAN – OCTOBER 2016

5.7 Security
Security of the sites is an issue that requires careful consideration.
a.

b.

S15-001-16-440

Theft of livestock and produce is a concern as it can render the enterprise
non-profitable and unsustainable.
-

The majority of people are honest and hardworking and only want to
make a living if only they could find a job.

-

Poverty and hunger is considered the main driver of theft.

-

Criminal activities as such are practiced by a small percentage of any
community and if done on large scale syndicate based.

-

The objective of the project to create jobs, relieve poverty and grow
food. It aims to address the root causes of theft.

-

The community will protect the project if the benefits are given through
to the individuals. Any theft reducing production will affect them directly.

-

The enterprise will be separated with regard to production and finances
with strict auditing so that production and income per production unit is
available and communicated to the beneficiaries.

-

It is anticipated that theft and vandalism may be problematic initially, but
should reduce once the benefits reach the community.

With regard to physical security the following is anticipated:
-

A physical barrier will be provided. Combination of electric fence, walls
and vegetation.

-

Security guards – additional job creation

-

Security systems, lighting, etc

-

Ostrich / game farming along boundaries
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Conclusion:

Security is a concern, but can be mitigated and managed within acceptable norms.
Security can be self-financed and also contribute to the project income through the
selection of products such as game farming, etc. The cost of theft will be monitored
and communicated to the beneficiaries as motivation to report and eliminate theft.
It is anticipated that theft will diminish as the root cause poverty is relieved and the
communities realises the benefits of the scheme.
5.8 Job creation
The primary goal of the initiative is job creation, which will lead to poverty relief and
food security. All this by using the readily available and presently wasted resource
of waste water works treated effluent and associated sludges.
The number of job created will depend inter alia on:
•
•
•
•
•
•
•

Produce selection
Farming methodology
Employee compensation
Effective management
Management structures
Produce markets
Downstream processing

Allowing for labour intensive farming and moderate compensation it is estimated
that up to 10 – 15 jobs can be created per ha or 30 000 – 50 000 for the planned
2 000 ha.
The labour figures are based on the approach that labour intensive crops will be
selected and that all available income will be directed towards moderate
remunerations. Allowance is made for the following per ha:
•
•
•
•
•

Manager / Foreman
Assistant
Workers
Support services (“back office”, security, etc)
Downstream processing
TOTAL

1–2
4–5
2–3
2 – 4__
10 – 15

The objective of the initiative is to develop a comprehensive agricultural industry
which includes downstream processing, marketing, distribution, etc.

S15-001-16-440
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Conclusion:

Jobs are an urgent need within the Sedibeng area to relieve poverty. It is also of
utmost importance to develop and establish an industry in the area to supplement
the slowing down steel industry. Agriculture is the industry that has the potential to
create the most jobs per capital input.
The creation of ± 30 000 – 50 000 jobs on the ± 2 000 – 4 000 ha planned and
together with downstream processing is considered realistic. If this is the case the
project will improve the lives of most of the people in the Sedibeng area based on
the accepted figure of 20 beneficiaries from one breadwinner.
5.9 Labour
The anticipated sources of labour to benefit from the three WWTW’s are as follows:
WWTW

LABOUR SOURCE
COMMUNITIES

Leeuwkuil

Sharpeville, Tshepiso

Rietspruit

Bopelong, Boipatong

Sebokeng

Sebokeng, Evaton

All communities, except Sharpeville, is located next to or close to the agricultural
areas. Sharpeville is located ± 15 km from the closest area and will require
transport arrangements.
An Agricultural Society for small farmers have been established which is in dire
need of land. There are ± 170 members at this stage that can be potentially
accommodated.
In addition to the above VUT, NWU, FET and the agricultural colleges, etc are
producing graduates without jobs lined up that can be employed on the production
side, as well as, the financial / support side through the proposed back-office.
Women and youth will be given preference with regard to jobs. Women plays a
major role in the stability and development of their families and also within the
communities. Youth urgently need jobs and opportunities to develop and empower
themselves.
A large percentage of the residents in the area comes from rural areas and has a
sound knowledge and experience with regard to farming.
S15-001-16-440
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Conclusion:

There are sufficient well located people that can be employed within the enterprise
structures. This includes existing small farmers looking for land and graduates from
the local tertiary learning institutions.
5.10 Training
Refer to Study 5 attached.
There are a number of tertiary educational institutions that are available and
equipped to provide the required training and students to support the initiative. The
institutions include VUT, NWU, FET colleges, agricultural colleges and schools, etc.
Training will be provided as required:
•

Technical training for primary farming.

•

Support services training i.e. financial services, human resources, legal, risk
management, safety, etc.

•

Commercial training for unit managers including basic economy, computer
skills, bookkeeping, labour law, etc.

•

Life skills for workers.

•

Specialised skills for downstream processing

Arcelor Mittal supports various training programmes that will be extended to include
candidates from the initiative.
The initiative will also provide opportunities for graduates to obtain experience
before entering the employment market.
Conclusion:

There are sufficient local training programmes and institutions to develop the
required skills in the short and long term to support the initiative.

S15-001-16-440

27

EMFULENI COMMUNITY SANITATION INITIATIVE
WASTE WATER EFFLUENT TO CREATE JOBS
BUSINESS PLAN – OCTOBER 2016

5.11 Transport and access to markets
The available transport and routes are indicated below:

The N1 highway runs through the area on the west while the Golden Highway is
located on the east.
The railway line to Potchefstroom runs through the area from east to west and links
up with the main north south rail in Vereeniging and with the main rail via
Potchefstroom to Cape Town in Potchefstroom.
The planned Vaal Logistical Hub is located in the center of the area and all
transport routes will be upgraded when the hub is developed.
In addition a Special Economic Zone (SEZ) will be established on completion of the
hub that will benefit all enterprises within 15 – 25 km radius of the hub with regard
to funding, relaxed regulations, etc.
The transport of workers to the farming areas will benefit the taxi industry.

S15-001-16-440
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Conclusion:

Sufficient transport routes exist to open the area to all markets in the vicinity, West
Rand, East Rand, Johannesburg, Tshwane, as well as, all export markets Cape
Town, Port Elizabeth, Durban, Richardsbay. Access to both O R Tambo and
Lanseria airports with small craft airports in Vereeniging and Parys.
5.12 Feasibility
Agriculture is accepted as a highly profitable enterprise if sufficient and reliable
water is available. As illustration dry land value within the dryer areas of the
country is ± R20 000/ha compared at the R850 000 per ha in Vaalharts.
The production rates and profitability of most products is well documented and
available on the internet. Bruto income per ha between R700 000 to R1 500 000 is
achievable.
The above assumes optimum farming methods, quality control and sound financial
management.
It is accepted that the potential crop turnover will not be reached initially, but
eventually through training and the development of an entrepreneur real culture.
In addition the nutrients will be retained in the effluent irrigation water that will
reduce the input costs substantially.
Downstream processing and value add to the products will increase the income per
ha and also the feasibility. The Pilot Project will be utilized to develop the
necessary skills to maximize the potential income generated by the products
produced.
Conclusion:

Agriculture has huge potential to generate funds to support the initiative and to
provide jobs and income to the people. The realising of the income potential will
depend on the efficiency of the farming, which will have to be developed through
training, management and experienced gained.

S15-001-16-440
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5.13 Commercial structures
The concept commercial structure is indicated below:

NPC : METSI LE TEMO

CO-OP(S)

SUPPORT “BACK
OFFICE”

PRODUCTION UNITS

NPC : METSI LE TEMO

The Non-Profit Company (NPC) is being
established and will be developed and staffed to
manage and coordinate the operational structure
through the Co-op to the production units. The
NPC will also be responsible for the establishment
of the back support office. The NPC will be
responsible to run the enterprise in accordance
with the Companies Act which includes strategy,
financial and monitoring control, HR and training.
The Board of Directors will be selected from the
beneficiaries supported by nominated directors.
The management of the company will be done by
suitably qualified appointed officials to manage the
different company sections such as finance,
farming, infrastructure, marketing, development,
etc.

S15-001-16-440
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CO-OP

The Co-op will be developed to represent the
production units. The number of Co-op’s and
production unit members must still be determined.
The Co-op’s will only be responsible for
production and related matters. All financial
management, insurance, HR, legal, tax, etc will be
provided by the “back office”. Production units will
be evaluated by the “back office” and approved on
merit together with monitoring of expenditure.
Similarly the marketing and selling of produce will
be done through the “back office”.
The Co-Op’s will own and manage the equipment
on behalf of the production units.

SUPPORT “BACK
OFFICE”

A lot of experience has been gained with regard to
Co-op’s within the Sedibeng area and the do’s
and don’ts establish. NAFCOC did a detail survey
on Co-op’s in the area.
To provide financial HR and commercial support
to the Co-op’s and production units. Auditing of all
transactions and assets reporting to Metsi le
Temo and their clients i.e. the Co-op’s /
Production units. Training will be coordinated by
HR.

PRODUCTION UNITS

The production units will be made up from the
local communities.
NWU will assist with
evaluating the potential candidates. The
production unit to consist of a leader (manager),
assistant managers and workers.

The concept commercial structure will be finalized by the beneficiaries / participants
as the initiative is a community project with which they must accept and support.
Conclusion:

The controlling commercial entity Metsi le Temo, a non-profit company, is being
established and will be in place before the end of 2016.
The concept commercial structures have been identified and will be developed and
referred for acceptance by the beneficiaries and implementation.

S15-001-16-440
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5.14 Community participation and acceptance
Community participation process is undertaken by Arcelor Mittal. Various
workshops have been concluded with community structures NAFCOC and
especially their women and youth leagues have been consulted.
The emerging farmer’s agricultural associations have been informed with a
presentation at their World Fund Day on 12 October 2016.
All feedback from the community structures has been positive with much pressure
to expedite implementation. Community participation is an ongoing process
through all the planning stages up to implementation and key for support and
direction.
5.15 Town planning
The area under consideration is located outside the urban edge. It is, however,
expected that the urban edge will in future be extended to the N1.
The Arcelor Mittal land is located adjacent to the planned logistical hub and with the
planned agricultural industry will form an integral part of the hub for the foreseeable
future. This land will be made available by Arcelor Mittal for the agriculture project
but remains their property. Should the land be required in future for (say) a
development axis around the N1 the agricultural activities can wholly or partly be
moved to the west. This is not foreseen in the medium or long term (25 – 30
years).
The area between Bophelong and the Rietspruit WWTW is the property of the
municipality and should remain as a buffer strip in future.
Similar for the Arcelor Mittal land the agricultural activities can be moved west
should the N1 axis be developed in future.
Conclusion:

The present and future town planning of Emfuleni can be accommodated by the
proposed waste water effluent to agriculture project.

S15-001-16-440
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5.16 Risk Management
Refer to Study 7 attached.
In the endeavor to cover as many bases as possible two risk management
specialists at NWU were approached to consider risk management and mitigation
with regard to crops and the recovering of costs. For further detail refer to the
attached study document.
5.17 Legal Considerations
The following legislation and regulations are primarily applicable to the initiative:
a.

b.

Water Act, Act 36 of 1998
i)

A water use license in terms of Clause 21 will be required. It is
possible that the irrigation of the waste water can be included under
the existing water use licenses, especially with regard to the Pilot
Project.

ii)

The irrigation areas will have to be evaluated to identify and protect
any wetlands and sensitive areas. A stormwater management plan
will be required.

iii)

DWS have published guidelines and criteria for agricultural irrigation
water, as well as, utilization of waste water sludges.

NEMA (National Environmental Management Act and NWMA (National Waste
Management Act)
Various triggers are activated that will require EIA or BA.
i)

Pipe sizes larger than 360 mm

ii)

Utilisation of sludges

iii)

Storage of waste

It is anticipated that various specialist studies will be required by the
Departments with regard to fauna and flora, historical sites, groundwater,
stormwater, esthetics, air pollution, etc.

S15-001-16-440

33

EMFULENI COMMUNITY SANITATION INITIATIVE
WASTE WATER EFFLUENT TO CREATE JOBS
BUSINESS PLAN – OCTOBER 2016

c.

With regard to health issues the guidelines of the World Health Organization
will be followed as augmented by the DWS guidelines and regulations, as well
as, the Department of Health. The comprehensive guidelines published by
the Australian Environmental Agency will also be considered. The intention is
to develop RSA applicable guidelines under the Pilot Project with the above
guidelines as reference and with the input of the Departments.

Conclusion:

The irrigation of WWTW effluent, as contemplated in this Business Plan, can be
accommodated within the legislation. Water use licenses and EIA / BA will be
required in accordance with the Water Act, NEMA and NWMA.
General approval will be sought for the Pilot Project in order to expedite
implementation. The extension of the existing water use license of the Rietspruit
WWTW will also be applied fir the Pilot Project.
The larger irrigation areas, especially on the Arcelor Mittal land will require EIA / BA
processes. Considering the urgency to provide job opportunities and to develop
alternative industries to the steel industry the support of the Departments will be
sought to expedite the processes.
5.18 Pilot Project
Refer to attached Study 6.
A Pilot Project is proposed as an experimental farm to verify and develop crop and
operational guidelines for the agricultural projects.
The Pilot Project will cover ± 70 – 100 ha of the available ± 170 ha and is located
between the Rietspruit works and Bophelong township as indicated below.
The Pilot Project include the following:
•
•
•
•
•
•
•
•
•
•
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Security fence / system
50 x 1 ha crop production areas
± 15 x 1 ha rotational livestock grazing areas
Area for game / ostrich farming ± 20 ha
Greenhouse
Fish hatchery
Chicken coupe
Sludge drying area
Tunnel
R & D facility
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•
•
•
•
•
•

Ablution and lecture facilities
Outlet store
150 ℓ/s pumpstation at existing biofilter return water sump
ø400 rising main to holding dams
100 Mℓ holding dams
Irrigation channel system

Approximately 1 000 people can be employed.
The estimated Capex is
The start-up capital
The running cost / year including recovery of Capex over 10 years
Potential income / year (R800 000/ha)

:
:
:
:

R46 mil
R7 mil
R50 mil
R50–R55 mil

Conclusion:

The development of an experimental farm is considered essential to support the
larger project with regard to guidelines and technical support. The Pilot Project can
be self-supporting with the Capex recovered within 10 – 15 years while generating
± R36 mil for the local community in the form of wages and salaries.
6

POLITICAL BUY-IN
Political buy-in is considered essential. The main driver in this regard is the creation of
large numbers of job opportunities and the utilization of presently ignored resources to
create wealth within the region.
The project was presented to various officials and councillors within the Emfuleni
municipality and also to COGTA, DWS, Rand Water and Provincial Government.
Audience with the Minister of Water Affairs was sought, but without success to date.
The recent municipal elections have disrupted the process to obtain political buy-in as
many councillors changed. The fundamentals and base of the initiative are considered
sound and strong with huge potential to address the serious problems experienced which
include unemployment, poverty, food security, crime, pollution, health risks, not only in
the Sedibeng area, but country wide.
Once the value and potential of the initiative is grasped by the politicians political buy-in
will be established and the required support given.
The process to allow for different water qualities for different uses is already accepted
within government and directives in this regard issues.

S15-001-16-440
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7

FINANCIAL IMPLICATIONS
The financial implications are summarized as follows:
7.1 Pilot Project
Total Capex
Start-up costs

R46 000 000
R 7 000 000

TOTAL (EXCLUDING VAT)

R53 000 000

7.2 Infrastructure to supply irrigation areas
CAPEX ( R ) x 106

WWTW
Leeuwkuil
Rietspruit
Sebokeng

120
130
125

TOTAL (EXCLUDING VAT)

R375 mil

7.3 Preparation of irrigation areas
WWTW
Leeuwkuil
Rietspruit
Sebokeng

AREA (ha)

CAPEX ( R ) x 106

1 000
1 000
1 500

10
10
15

TOTAL (EXCLUDING VAT)

R35 mil

7.4 Summary of costs
WWTW / AREA
Pilot Plant
Leeuwkuil
Rietspruit
Sebokeng

S15-001-16-440

CAPEX ( R ) x 106
53
130
140
170

TOTAL (EXCLUDING VAT)

R495 mil

COST / Mℓ RELEASED

6 MIL / Mℓ
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The proposed agriculture project will release up to ± 82 Mℓ/day waste water
treatment capacity for other development within the Emfuleni area. The cost
equivalent to provide additional facilities is R820 million.
The use of effluent for agriculture will require ± 40 % less capital with the added
advantage of job creation and up to R1 billion per year input to the communities
against the present Nil.
8

FUNDING
The waste water utilization for agriculture has the potential to generate sufficient funds
for the anticipated job opportunities, as well as, the recovery of capital within 10 – 15
years.
In addition the project addresses major Government objectives with regard to job
creation, relief of poverty, food security, training, empowerment, development of
communities, empowerment of women and youth.
The available government funds, SOC funds, funding agencies and private business will
be approached for funding. The required funding can be summarized as follows:
TIME FRAME

AMOUNT (R x 106)

Immediate
Short Term
0 – 2 years
Medium Term
3 – 7 years
Long Term
5 – 10 years
TOTAL (say)
9

7
46

PURPOSE
Pilot Project planning and development
Development of Pilot Project

300 000

Rietspruit / Leeuwkuil Irrigation Schemes

200 000

Development of Sebokeng Scheme

553 000

Escalation allowed for

QUESTIONS RAISED
During the development of the Business Plan various questions were raised which are
addressed briefly below:
-

Why agricultural irrigation and not release the water for downstream farmers
such as those at Vaalharts?
o
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The motivation of the initiative is to convert the wastewater treatment, which is
presently a 100 % burden, to a resource that can benefit the community
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through job creation, poverty relief and food security. This will also make the
spending of large amounts of capital on the sanitation facilities more
acceptable to the communities. As well as, make more treatment capacity
available at little extra costs and release funds for the much needed
maintenance of the sanitation systems.

-

o

Only up to 30 % of treated water is considered for the initiative. The markets,
poverty, unemployed are located in the Vaal area. The local people must pay
for the treatment and should benefit from the resource. It does not make any
sense to only release the water for irrigation ± 400 km from the major
markets.

o

Taking the average annual flow in the Vaal River as 25 Cumec the proposed
irrigation of effluent comprises ± 7 % of the flow in the River that will have
negligible effect on downstream uses, but will have an enormous benefit for
the local economy.

o

Utilization of water for irrigation within the RSA need to be optimized.
Irrigation in the Vaalharts area is mainly sprinkler or flood irrigation. These
are mostly established farmers that should move towards drip irrigation.

What capacity can be made available?
o

-

Is the water quality acceptable according to Rand Water analyses?
o

-

Yes, it is better than the Barrage / Vaal River water.

What is the health risks?
o

-

At Rietspruit and Leeuwkuil up to 32 Mℓ/day each and at Sebokeng up to 100
Mℓ/day. Total for all three plants ± 164 Mℓ/day. The water made available for
the project is subject to allocation by DWS within the Water Use Licenses.

Within norms set by WHO and can be monitored and managed.

Is sufficient land available?
o
o
o

S15-001-16-440

The Pilot Project area land of ± 170 ha of which ± 70 – 100 ha will be utilized
belongs to the Municipality.
Arcelor Mittal indicated that ± 1 500 – 2 000 ha of land owned by them can be
made available.
Additional privately owned land to the west of the N1 can be made available
(4 000+ ha).
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o
-

What is the environmental implications?
o
o
o
o
o

-

o

Monitor boreholes will be provided. Will also be determined with Pilot Project.
Not to be expected more than the present irrigation from the rivers. Heavy
metal concentrations are low, as well as, Na+, Ca++, Mg++ concentrations.
Average application rate for Pilot Project is 20 mm/day to evaluate possible
impacts and for larger area ± 2 – 5 mm which are within accepted norms.

What happens if irrigation cannot be done due to rain, crop change, etc?
o

o
o

-

Most of the land has previously been cultivated and is zoned agricultural.
The effluent complies with the license requirements for release into the
natural waterways.
The pumpstations are located at the existing WWTW’s.
The pipelines are located along existing roads and exemption can be applied
for.
The storage dams will require environmental authorization. At the Pilot
Project and Sebokeng existing dams will be utilized.

What will be the effect on the groundwater?
o
o

-

The land is classified as having medium to high agriculture potential.

With regard to rain the sizing of the dams will allow for storage during rain
periods based on the long term historical data. The irrigation volumes from
the dam to be adjusted before and after rain events to allow for catch up after
the rain event.
With regard to crop change. This can be managed to have a minimal effect.
Tertiary treatment for release can be done via artificial wetlands and / or reed
beds.

Is the agricultural project and the utilization of effluent acceptable to the
community?
o
o
o
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According to the study by Arcelor Mittal, yes.
Farming is busy losing its stigma and becoming an acceptable job / career.
Necessity drives acceptance.
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-

Is effluent irrigation for agricultural practiced elsewhere?
o
o
o
o

-

Is funding available?
o
o
o
o

-

The development and promotion of agricultural activities is included in
Government policies and also promoted globally.
The planned agricultural hubs in Emfuleni can also be incorporated and
supplied with much needed water.
COGTA indicated that funding the Pilot Project will be considered.
The effluent for agriculture is economically viable and will attract funding from
local and foreign funders especially as it addresses unemployment, poverty,
food security, uplifting of previously disadvantage communities and the
development of effluent utilization guidelines.

What are the benefits for utilizing the existing biofilter plants i.s.o. replacing
them with BNR units?
o
o
o
o

-

All over the world in developing and developed countries from raw sewage to
treated effluent. The practice is growing worldwide.
RSA Water Act is being changed to allow for different water quality usage.
The irrigation of effluent has been practiced by commercial farmers
successfully for years until the Water Act puts a stop to it.
What makes the present initiative unique is the community involvement.

Nutrients are retained which are required for the crops.
90 % less power demand than BNR
Much lower maintenance costs
Better settling sludges resulting in clearer effluent and removal of Helminth
eggs.

What farming model will be applied?
o

Hybrid model from community farming up to high quality produce for
sophisticated markets such as the supermarkets, etc.

o

The project is a community project and must address the needs and benefit
the community.

S15-001-16-440

40

EMFULENI COMMUNITY SANITATION INITIATIVE
WASTE WATER EFFLUENT TO CREATE JOBS
BUSINESS PLAN – OCTOBER 2016

10 SUMMARY
The following Studies and Business Plan findings are summarized as follows:
•

The creation of job opportunities, poverty relief and food production are urgent
needs within the larger Emfuleni area.

•

The sanitation systems requires urgent upgrading and extension as it results in
regular (constant) spillages with pollution of the environment and rivers with high
health risks to the community.

•

The area is in dire need to develop a new industry that can augment the reducing
steel industry.

•

The severe pollution of the environment and especially the Vaal River is not
acceptable for obvious reasons, but also as it impacts negatively on tourism in the
area.

•

Waste water will be transposed from being the current damaging pollutant problem
it currently is – into a valuable resource of providing water to farmers 365 days of
the year.

•

± 82 Mℓ can be made available at the three WWTW’s without any additional capital
costs by treating the water to agriculture standards.

•

The money saved on not having to build additional capacity can be used on the
other sources of river pollution:- antiquated WWW networks, pumpstations, missing
networks where developments are not connected to the formal WW network and
raw sewerage (estimated 50 Mℓ a day) into the Vaal River System.

•

The operational costs at the WWTW’s will be reduced by up to 30 – 40 % in total.

•

The moratorium that has put a hold on all development in the Vaal can be lifted,
since capacity will be freed up to accept more effluent. Stimulate the local
economy. There are dozens of projects on hold, including the multi billion rand
Vaal River City Development.

•

Human Settlements can build the houses they have earmarked to build – which are
currently on hold.
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•

The pollution into water sources, rivers and tributaries will be reduced by the
WWTW’s no longer being under capacity – which allows raw sewerage to flow
directly into them.

•

The Vaal can become the bread basket of Gauteng.

•

It is the right thing to do in a water scarce country.

•

It will jump start the local economy – with the additional number of people being
employed and now being able to spend more money, it will improve the
sustainability of existing businesses and create new businesses.

•

Crime will be reduced.

•

Mothers will be able to look after their children better and give them more – improve
social fabric of families in the Vaal.

•

The studies indicate that there is no physical or practical barrier on the utilization of
effluent for agriculture. This includes availability of water, availability of land,
suitability of water, crop potential, labour, etc.

•

Up to 30 000 – 50 000 job opportunities can be created with up to R1 billion per
year generated for community against the present Nil Rand.

•

There are a number of tertiary educational institutions that can support the project
with regard to expertise and training.

•

The utilization of effluent for agriculture was practiced for many years very
successfully at all three treatment plants until the Water Act requirements were
changed that all effluent must be returned to the waterways.

•

The bottom line remains that there is not sufficient funds to address the severe
sanitation problems in the Emfuleni area. The only realistic way to address the
problem is to create wealth through job opportunities. Agriculture has the highest
potential to create jobs. It therefore makes logical sense to utilize waste water
effluent for agriculture. With the added benefit of making treatment capacity
available and delay the provision of very expensive additional treatment facilities.
The funds can then be applied to address the conveyance problems i.e. pipelines
and pumpstations.
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•

Are Government Goals achieved?
GOAL

YES

a.

Job creation



b.

Poverty relief



c.

Food security



d.

Black empowerment



e.

Women empowerment



f.

Youth empowerment



g.

Pollution prevention



h.

Environmental protection



i.

Infrastructure development



j.

Service delivery



k.

Targeting the poorest of poor



NO

11 CONCLUSIONS
•

From the above it should be clear that a Prima Facia Case has been made to
include the project on the regional sanitation scheme or in addition to the scheme.
In fact also for roll-out nationally.

•

Addressing the pollution, sanitation and poverty, unemployment problems in THE
Sedibeng area is extremely urgent.

•

The project is unique within the South African context especially as it seeks
community beneficiaries with ownership.

•

The Community Initiative should be retained in the development of the project.

•

It meets all government goals.
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12 ANNEXURES
Study 1

Existing Wastewater Treatment Facilities in Emfuleni
(Investigation Report – September 2016)

Study 2

Wastewater Irrigation
(Investigation Report – September 2016)

Study 3

Utilization of Wastewater Treatment Sludges
(Investigation Report – September 2016)

Study 4

Commercial Agricultural Potential Overview
(October 2016)

Study 5

Training
(Investigation Report – September 2016)

Study 6

Final Effluent Irrigation for Agriculture to Create Job Opportunities, Alluviate
Poverty and Food Production
(Pilot Project Business Plan – October 2016)

Study 7

Risk Management
(October 2016)
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