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Executive Summary
Introduction
Golder Associates Africa (Pty) Ltd. have been appointed by AEL Mining Limited as the independent specialist
to assist them with the preparation and submission of this application to the Department of Environment,
Forestry and Fisheries for exclusion of coal ash from the definition of waste.

Legislative Framework
This section provides an overview of the legislative context within which this application is being submitted. This
includes the following:



The Constitution of the Republic of South Africa, 1996



National Environmental Management Act, (Act No. 107 of 1998), as amended



National Environmental Management: Waste Act (Act No. 59 of 2008), as amended



National Water Act (Act No. 36 of 1998), as amended



Waste Exclusion Regulations, 2018



Waste Classification and Management Regulations, 2013



SANS 10234 (2008): Globally Harmonized System of Classification and Labelling of Chemicals

Risk Assessment
This section presents an assessment of the risk of the beneficial use of AEL’s coal ash in brick making and road
construction.

Sources of Coal Ash
The three sources of AEL’s coal ash are:



Boiler No. 1 and 2 was fitted with grate combustion system and mechanical dust collector. The coal ash
from this facility was deposited at Ash Dams 4, 5 and 6. This facility was decommissioned in 2015.



No. 4 Ammonia Plant was fitted with coal gasification system and chain grate combustion system. The
coal ash from this facility was deposited at Ash Dam 6. This facility was decommissioned in 1993.



Fly Ash Boiler was fitted with a bubbling fluidized bed combustion system and baghouse. The coal ash
from this facility is currently deposited at Ash Dams 2 and 3. This facility is still operational



Table 9 presents a summary of the estimated quantities of coal ash in the six ash dams that is available
for beneficial use.

The below table presents a summary of the estimated quantities of coal ash in the six ash dams that is available
for beneficial use.
Ash Dam
Dam 1

1

Volume

Mass 1

Unit
-

m3

Unit
-

t

Based on 641 kg/m3
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Volume

Mass 1

Unit

Unit

Dam 2

65 000

m3

41 666

t

Dam 3

111 000

m3

71 154

t

Dam 4

750 000

m3

480 750

t

Dam 5

900 000

m3

576 900

t

Dam 6

5 343 000

m3

3 424 863

t

6 993 000

m3

4 482 513

t

Quantity of ash available

In addition to the above, the Fly Ash Boiler produces on average 4 550 tonnes of coal ash annually that is
available for beneficial use.
Coal ash samples were collected from Ash Dams 2 – 5 were classified in terms of SANS 10234 and were found
to be Type 3 waste and non-hazardous.

Intended Uses of Coal Ash
Intended of uses of AEL’s coal ash are as follows:



Brickmaking: Use coal ash as a substitute for sand and cement in brick making operations



Road construction: Use coal ash as a substitute for aggregate in base layers of road

Potential Risks of Beneficial Use and Mitigation Measures to Manage the Risks
The table below presents a summary of the assessment of the significance of potential environmental risks of
beneficial use of coal ash in brick making and road construction without mitigation. The table also presents
mitigation measures for managing the identified environmental risks, which were incorporated into Risk
Management Plan.
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Activity

Risk

Risk description

Significance

Mitigation measures

Reclamation of
coal ash

Smouldering
coal ash.

Risk to health and safety of workers due to smouldering
(slow, flameless form of combustion) coal ash after
ignition by an external fire source as experienced during
sampling.

Moderate

Thermal survey of the ash dams, AEL
which are being reclaimed, after
each external fire.

Wind-blown
dust.

Risk to health and safety of workers, as well as nearby
communities, terrestrial and aquatic flora and fauna, and
surface water resources, due to dust from reclamation
activities.

Moderate

Periodic wetting of exposed coal
ash and roads, particularly prior
to dry and windy conditions.

End-user

Workers to wear appropriate
PPE (e.g. coveralls, goggles,
and dusk mask) when working
with or near coal ash.

End-user

Tarpaulins are used on the
vehicles to cover the coal ash.

End user

Wetting of coal ash prior to
transporting it to the end user’s
site.

End user

Vehicles are regularly checked
for roadworthiness, with
maintenance and servicing of
vehicles as required.

End user

Coal ash to be temporarily
stored on lined area with
bunding

End user

Transportation
of coal ash.

Storage of coal
ash

Wind-blown dust
and spillages.

Storage of coal
ash on unlined

Risk to health and safety of workers, as well as nearby
communities, terrestrial and aquatic flora and fauna, and
surface water resources, due to transport of coal ash
from Ash Dams 2 to 6 (and Ash Silo) to end user’s site
for brick making and road construction. The transport of
coal ash may result in dust being blown off the back of
the trucks, as well as spillages along the route.

Moderate

Risk to soils, surface water and groundwater resources
with storage of coal ash on unlined areas without
bunding at the end-user’s site.

Moderate

Responsibility

iv
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Risk

Risk description

Significance

areas without
bunding

Spillage of coal
ash onto unlined
areas.

Production of
bricks and
road laying
using coal ash.

Risk to soils, surface water and groundwater resources
at the end user’s site with spillage of coal ash stockpiles
stored onto unlined areas during harsh weather
conditions, such as thunderstorms.

Acceptable

Storage of coal
ash in
insufficiently
ventilated areas.

Risk to workers with storage of coal ash at the enduser’s site in areas that are insufficiently ventilated. This
may have a negative impact on health of workers (e.g.
irritation of skin and eyes, and inhalation).

Moderate

Wind-blown dust
from coal ash
stockpiles.

Risk to workers, and nearby communities, terrestrial and
aquatic flora and fauna, soils and surface water
resources, due to wind-blown dust from coal ash
stockpiles at the end-user’s site.

Acceptable

Wind-blown dust
and spillages.

Risk to workers, and nearby communities, terrestrial and Acceptable
aquatic flora and fauna, soils and surface water
resources, due to wind-blown dust and spillages from use
of coal ash in brick production and road construction.

Mitigation measures

Responsibility

Coal ash storage areas to be
located away from nearby
people and surface water
bodies.

End user

Maintain buffer area between
stockpiles and edge of lined
areas.

End user

Stormwater drainage around the
lined areas.

End user

Coal ash storage areas must be
sufficiently ventilated.

End user

Workers to wear appropriate
PPE (e.g. coveralls, goggles,
and dusk mask) when working
with or near coal ash.

End user

Periodic wetting of coal ash
stockpiles, particularly prior to
dry and windy conditions.
Alternatively, coal ash stockpiles
to be covered using a tarpaulin.

End-user

Wetting of coal ash prior to
handling.

End-user
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Risk

Risk description

Significance

Mitigation measures

Responsibility

Secondary
waste
generation

Risk to workers, and nearby communities, terrestrial and
aquatic flora and fauna, soils, surface water and
groundwater resources, with improper management of
secondary waste at the end-user’s site.

Moderate

Provide appropriate storage
containers for secondary waste
generated.

End-user

Dispose of secondary waste
generated at licensed waste
disposal facility.

End-user

Job creation

The increase in job opportunities for skilled and unskilled
people from nearby communities at the brick making and
road construction sites is expected to result in a positive
significance rating. The resulting direct and indirect job
creation will positively be impacting the local economy.

Positive

n/a

n/a

Local economic
development

The increase in opportunities for entrepreneurs and
small business development with use of coal ash in brick
making and road construction, is expected to result in a
positive significance rating. The resulting direct and
indirect job creation will positively impact on the local
economy.

Positive

n/a

n/a

Improper closure
of AEL’s ash
dams and/or
production areas

Risk to workers, and nearby communities, terrestrial and
aquatic flora and fauna, soils, surface water and
groundwater resources, with improper closure of AEL’s
ash dams and/or the end-user’s site.

Acceptable

Develop and implement a proper
plan in accordance with the
relevant legislation for closure of
AEL’s ash dams and/or enduser’s site.

AEL and Enduser
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Acronyms and Abbreviations
Acronym/
abbreviation

Description

AEL

AEL Mining Limited

ASLP

Australian Standard Leach Procedure

Al203

Aluminium oxide

CaO

Calcium oxide

CO2

Carbon dioxide

CO

Carbon monoxide

CoC

Constituents of concern

DEFF

Department of Environment, Forestry and Fisheries

ECA

Environment Conservation Act (Act No. 73 of 1989)

EPRI

Electric Power Research Institute

Fe2O3

Iron oxide

Golder

Golder Associates Africa (Pty) Ltd.

GHS

Globally harmonized system

H2

Hydrogen

LC

Leachable concentrations

Fe3O4

Magnetite

CH4

Methane

mamsl

Metres above mean sea level

3Al2O32SiO2

Mullite

NEMA

National Environmental Management Act, (Act No. 107 of 1998), as amended

NEM: WA

National Environmental Management: Waste Act (Act No. 59 of 2008), as amended

NOx

Nitrogen oxides

SANRAL

South African National Roads Agency

SiO2

Silicon oxide
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Acronym/
abbreviation

Description

SOx

Sulphur oxides

SP

Significance points

TC

Total concentrations
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INTRODUCTION

The waste hierarchy is one of the cornerstones of the National Environmental Management: Waste Act (Act No.
59 of 2008) (NEM: WA), as amended. The hierarchy comprises a number of levels, each representing an
approach to waste management. As shown in Figure 1, the hierarchy is arranged in descending order in terms
of priority, from the avoidance of the generation of waste, to reduce, re-use, recycle of recovery, and only as a
last resort treat and safely dispose of.

Avoid
Reduce
Re-use
Recycle or
Recovery
Treat
Dispose
of

Figure 1: Waste hierarchy

In accordance with the waste hierarchy, the Waste Exclusion Regulations, 2018 were gazetted on 18 July 2018
to promote the beneficial use and diversion of the waste from landfill.
This report has been prepared to support an application for the exclusion of a waste stream, namely coal ash,
from the definition of waste to allow for beneficial use of this waste stream, namely in brick making and road
construction.

1.1

Details of the Applicant

AEL Mining Limited (AEL) are the generators of the coal ash for which this application is being submitted to the
Department of Environment, Forestry and Fisheries (DEFF) for exclusion from the definition of waste.
The details of AEL, the applicant, are given in Table 1.
Table 1: Details of the applicant

Details

Description

Applicant

AEL Mining Limited

Address

1 Platinum Drive, Longmeadow Business Estate,
Modderfontein, Johannesburg,
South Africa

Contact person

Melissa Naidoo

Designation

Environmental Manager
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Details

Description

Telephone number

(+27)11 606 3592

Cell number

(+27)79 697 6925

E-mail

melissa.naidoo@aeciworld.com

1.2

Details of the Specialist

Golder Associates Africa (Pty) Ltd. (Golder) have been appointed by AEL as the independent specialist to assist
them with the preparation and submission of this application.
Golder’s details are given in Table 2.
Table 2: Details of the specialist

Details

Description

Specialist

Golder Associates Africa (Pty) Ltd.

Address

Golder House, Maxwell Office Park,
Magwa Crescent, Midrand, Johannesburg,
South Africa

Contact person

Natalie Kohler

Designation

Environmental & Waste Management Consultant

Telephone number

(+27)11 254 4800

Cell number

(+27)79 316 0920

E-mail

nkohler@golder.co.za

2.0

LEGISLATIVE FRAMEWORK

This section provides a brief overview of the legislative context within which this application is being submitted.
This includes all the legislation that is applicable to this particular waste stream (i.e. coal ash) and the beneficial
use thereof (Table 3).
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Table 3: Summary of the relevant legislation and the relevance to this application

Legislation

Relevant sections

The Constitution of
the Republic of
South Africa, 1996

24. Environment

National
Environmental
Management Act,
(Act No. 107 of
1998), as
amended (NEMA)

2. Principles

Relevance to this application
Everyone has the right:
c) to an environment that is not harmful to their health or well-being
d) to have the environment protected, for the benefit of present and future
generations, through reasonable legislative and other measures that:
i)
prevent pollution and ecological degradation
ii) promote conservation
iii) secure ecologically sustainable development and use of natural
resources while promoting justifiable economic and social
development
a)

Sustainable development requires the consideration of all relevant
factors including the following:
ii)
that pollution and degradation of the environment are avoided, or,
where they cannot be altogether avoided, are minimised and
remedied

iv)

p)

that waste is avoided, or where it cannot be altogether avoided,
minimised and reused or recycled where possible and otherwise
disposed of in a responsible manner

The costs of remedying pollution, environmental degradation and
consequent adverse health effects and of preventing, controlling or
minimising further pollution, environmental damage or adverse health
effects must be paid for by those responsible for harming the
environment.

Ensure that the beneficial use of the coal
ash is not harmful to health or well-being
of anyone and does not result in pollution
and ecological degradation.
Beneficial use of the coal ash will reduce
the use of natural resources, thereby
contributing to ecologically sustainable
development.

Pollution and degradation of the
environment due to the storage or
treatment of the coal ash is avoided, or,
where they cannot be altogether avoided,
are minimised and remedied.
Application will allow for the recycling of
coal ash, thereby reducing the waste that
needs to be disposed of.
AEL are responsible for the costs of
remedying pollution, environmental
degradation and consequent adverse
health effects resulting the coal ash, and
of preventing, controlling or minimising
further pollution, environmental damage or
adverse health effects.
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Relevant sections

Relevance to this application

24S Management
of residue
stockpiles and
residue deposits

Residue stockpiles and residue deposits must be deposited and managed in
accordance with the provisions of the National Environmental Management:
Waste Act, 2008 (Act No. 59 of 2008), on any site demarcated for that
purpose in the environmental management plan or environmental
management programme in question.

The ash dams, which are defined as
residue stockpiles, must be deposited and
managed in accordance with the
provisions of the NEM: WA 2.

28. Duty of care
and remediation of
environmental
damage

1)

Every person who causes, has caused or may cause significant pollution
or degradation of the environment must take reasonable measures to
prevent such pollution or degradation from occurring, continuing or
recurring, or, in so far as such harm to the environment is authorised by
law or cannot reasonably be avoided or stopped, to minimise and rectify
such pollution or degradation of the environment.

AEL must take reasonable measures to
prevent pollution or degradation from the
coal ash occurring, continuing or
recurring.

2. Objects of Act

q)

to protect health, well-being and the environment by providing
reasonable measures for:
i)
minimising the consumption of natural resources

The use of the coal ash in brick making
and road construction will reduce the
consumption of natural resources.

iii)

reducing, re-using, recycling and recovering waste

This application will allow for the recycling
of the coal ash.

v)

preventing pollution and ecological degradation

The recycling of coal ash (both historical
and future) will reduce the risk of pollution
and ecological degradation resulting from
existing ash dams.

vi)

securing ecologically sustainable development while promoting
justifiable economic and social development

The beneficiation of the coal ash will
contribute to local economic development.

It is our understanding that AEL have been issued a Water Use Licence (WUL) for the 6 ash dams by the Department of Water and Sanitation, and that these dams are being managed in accordance with the conditions of this WUL.

4
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Relevant sections
16. General duty in
respect of waste
management

17. Reduction, reuse, recycling and
recovery of waste

Relevance to this application
1)

1)

A holder of waste must, within the holder’s power, take all reasonable
measures to:
b)
reduce, re-use, recycle and recover waste

d)

manage the waste in such a manner that it does not endanger
health or the environment or cause a nuisance through noise,
odour or visual impacts

AEL must manage the coal ash in such a
manner that it does not endanger health
or the environment or cause a nuisance
through noise, odour or visual impacts.

f)

prevent the waste from being used for an unauthorised purpose

This application will allow for the coal ash
to be used for an authorised purpose.

any person who undertakes an activity involving the reduction, re-use,
recycling or recovery of waste must, before undertaking that activity,
ensure that the reduction, re-use, recycling or recovery of the waste:
a)
uses less natural resources than disposal of such waste

e)

19. Listed waste
management
activities

1)

2)

This application will allow for the recycling
of coal ash.

to the extent that it is possible, is less harmful to the environment
than the disposal of such waste

The Minister may by notice in the Gazette publish a list of waste
management activities that have, or are likely to have, a detrimental
effect on the environment.
A notice referred to in subsection (1):
a)
must indicate whether a waste management licence is required to
conduct the activity or, if a waste management licence is not
required, the requirements or standards that must be adhered to
when conducting the activity

The beneficial use of coal ash in brick
making and road construction will reduce
use of natural resources.
The beneficial use of coal ash is likely to
be less harmful to the environment than
the current disposal of such waste.

Presently, a WML is not required as the 6
ash dams were constructed prior to
Environmental Conservation Act (Act No.
79 of 1989) coming into effect, or until
5
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Relevant sections

Relevance to this application
such time as AEL are instructed by the
Minister (DEFF) to apply for a WML.
b)

National Water Act
(Act No.36 of
1998), as
amended

may exclude certain quantities or categories of waste or
categories of persons from the application of the notice if the
waste in question is:
i)
of such a small quantity or temporary nature that it is
unlikely to cause pollution to the environment or harm to
human health

This application is for the exclusion of coal
ash from the application of this notice as it
is unlikely to cause pollution or harm to
human health.

Part 4: Pollution
Prevention

The person who owns, controls, occupies or uses the land in question is
responsible for taking measures to prevent pollution of water resources.

AEL are responsible for taking measures
to prevent pollution of water resources.

19. Prevention and
remedying effects
of pollution

(1) An owner of land, a person in control of land or a person who occupies or
uses the land on which:
(a) any activity or process is or was performed or undertaken; or
(b) any other situation exists,
which causes, has caused or is likely to cause pollution of a water resource,
must take all reasonable measures to prevent any such pollution from
occurring, continuing or recurring.

AEL must take all reasonable measures to
prevent pollution from occurring,
continuing or recurring.

(2) The measures referred to in subsection (1) may include measures to:
(a) cease, modify or control any act or process causing the pollution
(b) comply with any prescribed waste standard or management practice
(c) contain or prevent the movement of pollutants
(d) eliminate any source of the pollution
(e) remedy the effects of the pollution
(f) remedy the effects of any disturbance to the bed and banks of a
watercourse.

AEL may implement one or more of the
following measures to prevent pollution
from occurring, continuing or recurring.

6
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Relevant sections
20. Control of
emergency
incidents

Waste Exclusion
Regulations, 2018
(published under

3

Relevance to this application
(3) The responsible person, any other person involved in the incident or any
other person with knowledge of the incident must, as soon as reasonably
practicable after obtaining knowledge of the incident, report to:
(a) the Department
(b) the South African Police Service or the relevant fire department, or
(c) the relevant catchment management agency

In the event of an incident, AEL must
report it to the Department, South African
Police Service or the relevant fire
department, or relevant catchment
management agency.

(4) A responsible person must:
(a) take all reasonable measures to contain and minimise the effects of the
incident
(b) undertake cleanup procedures
(c) remedy the effects of the incident
(d) take such measures as the catchment management agency may either
verbally or in writing direct within the time specified by such institution.

In the event of an incident, AEL must
undertake the measures listed in
subsection (4).

22. Permissible
water use

(1) A person may only use water:
(a) without a licence:
(i) if that water use is permissible under Schedule 1
(ii) if that water use is permissible as a continuation of an existing lawful
use, or
(iii) if that water use is permissible in terms of a general authorisation
issued under section 39;
(b) if the water use is authorised by a licence under this Act; or
(c) if the responsible authority has dispensed with a licence requirement
under subsection (3).

AEL may require a water use licence
(WUL) for ‘water uses’ associated with the
ash dams 3.

4. Persons who
may apply for
exclusion

The following person or categories of persons may apply to the Minister for
the exclusion of a waste stream or a portion of such a waste stream for
beneficial use from the definition of waste:

AEL may apply to the Minister (DEFF) for
the exclusion of coal ash as they are the
ones who generate the waste.

AEL have been issued a WUL (Licence No. 03/A21C/ABCFGI/1384) by the Department of Water and Sanitation (DWS) for the water uses associated with the existing ash dams.
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GN715 in
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Relevant sections

Relevance to this application
a)
f)

a person who generates waste; or
any group of persons who generate the same waste.

5. Application for
exclusion of a
waste stream or
portion of a waste
stream from the
definition of waste

An application for the exclusion of a waste stream or a portion of a waste
stream must be lodged with the Minister, using an application form obtainable
from the Department.

7. Criteria for
exclusion of a
waste stream or
portion of a waste
stream from the
definition of waste

The Minister may exclude a waste stream or a portion of a waste stream,
from the definition of waste for the purposes of beneficial use, provided that
the:
a) application demonstrates that the waste is being or has been or will be
used for a beneficial purpose either locally or internationally

8. Elements of the
Risk Assessment

AEL must lodge the application for the
exclusion of coal ash on the application
form obtainable from the DEFF.

Section 3.2 must demonstrate that the ash
waste stream will be used for a beneficial
purpose locally or internationally.

g)

applicant undertakes a risk assessment and submits a risk management
plan demonstrating that the Intended beneficial use of the excluded
waste can be managed in such a way as to ensure that the intended
beneficial use will not result in significant adverse impacts on the
environment

The application must include a risk
assessment (Section 3.0) and a risk
management plan (Section 4.0) for
ensuring that the intended beneficial use
of the coal ash will not result in significant
adverse impacts on the environment.

h)

risk management plan developed and responding to the risks identified
in the risk assessment undertaken in terms of paragraph (b) above
accompanies any delivery of the excluded waste to the user

AEL must ensure that the risk
management plan (Section 4.0)
accompanies any delivery of the ash
waste stream to the user.

1)

A risk assessment undertaken in terms of regulation 7(b) must include
the following elements:
a)
provide information that is facility based

The risk assessment (Section 3.0) must
include all the elements listed.
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Relevant sections

Relevance to this application
i)
j)
k)

2)

Waste
Classification and
Management

description and source of the waste
intended uses of the excluded waste
description of the methodology used to assess the hazardous
characteristics of the waste that is to be excluded
l)
identification of any potential risks relating to all the activities
associated with the intended beneficial use of the excluded waste
m)
identification of mitigation measures that can be used to manage
the risks identified in paragraph (e) above
The results of the risk assessment must be used as the basis of a risk
management plan

The risk management plan (Section 4.0)
must be informed by the results of risk
assessment (Section 3.0).

9. Contents of the
Risk Management
Plan

The risk management plan contemplated in regulation 7(c) must include the
following:
a) a Safety Data Sheet which complies with the requirements of SANS
10234, where the waste material is classified as hazardous
b) permitted uses for which the waste material may be used
c) a mechanism to record the amount of waste distributed to specific users
for a permitted use; including the number of enterprises established or
supported and the extent to which previously disadvantaged individuals
have been supported

The risk management plan (Section 4.0)
must include all the elements listed, if
required.

10. Reporting

The risk management plan contemplated in regulation 7(c), and any reports
arising from the risk management plan must be:
a) made available to the Department on request
n) must be submitted to the Department on an annual basis

AEL must submit the risk management
plan (Section 4.0) and any other reports
arising from the said plan to the DEFF on
an annual basis or upon request.

4. Waste
Classification

1)

AEL must classify the ash waste stream in
accordance with SANS 10234 and reclassify the waste stream every five years.

All waste generators must ensure that the waste they generate is
classified in accordance with SANS 10234 within one hundred and
eighty (180) days of generation.

9
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Relevant sections

6. General

Relevance to this application
2)

Waste-must be re-classified every five (5) years, or within 30 days of
modification to the process or activity that generated the waste, changes
in raw materials or other inputs, or any other variation of relevant factors.

1)

Waste transporters and waste managers must not accept waste that has
not been classified.

The transporters and users of the ash
waste must not accept the ash waste if it
has not been classified.

2)

Any container or storage impoundment holding waste must be labelled,
or where labelling is not possible, records must be kept, reflecting the
following:
a)
the date on which waste was first placed in the container
o)
the date on which waste was placed in the container for the last
time when the container was filled, closed, sealed or covered
p)
the dates when, and quantities of, waste added and waste
removed from containers or storage impoundments, if relevant
q)
the specific category or categories of waste in the container or
storage impoundment as identified in terms of the National Waste
Information Regulations, 2012
r)
the classification of the waste in terms of Regulation 4 once it has
been completed
Waste generators must ensure that their waste is re-used, recycled,
recovered, treated and/or disposed of within eighteen (18) months of
generation

Records must be kept for the storage
impoundments holding the ash waste.
These records must include the elements
listed.

3)

10. Records of
waste generation
and management

1)

Waste generators must keep accurate and up to date records of the
management of the waste they generate, which records must reflect:
a)
the classification of the wastes
b)
the quantity of each waste generated, expressed in tons or cubic
metres per month

AEL must ensure that coal ash, which is
being temporarily stored, re-used,
recycled, recovered, treated and/or
disposed of within eighteen (18) months of
generation.
AEL must keep accurate and up to date
records of the ash waste that they
generate, including the classification of the
waste, quantities generated, and
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Relevant sections

Relevance to this application
c)

2)

SANS 10234
(2008): Globally
Harmonized
System of
Classification and
Labelling of
Chemicals

the quantities of each waste that has either been re-used,
recycled, recovered, treated or disposed of; and by whom the
waste was managed
The records must be:
a)
retained for a period of at least five (5) years
b)
made available to the Department upon request

quantities that are re-used, recycled,
recovered, treated or disposed of.

AEL must retain these records for a period
of at least five years.

5. Classification
criteria

Sets out the criteria for the classification of the chemicals. This includes:
 Biological availability
 Evidence from humans
 Impurities and additives
 Cut-off values/concentration limits
 Synergistic or antagonistic effects

Criteria to be used in the classification of
coal ash.

6. Labelling

Sets out the requirements for the labelling of chemicals. This includes:
 Transport label elements
 GHS label elements
 Workplace labelling
 Consumer product labelling
 Special provisions for the labelling of certain products

Minimum requirements for the labelling of
coal ash.

7. Packaging

Sets out the minimum criteria for the packaging of chemicals

Minimum requirements for the packing of
coal ash during transport.

8. Safety data
sheets

Sets out the minimum requirements for the format and content of safety data
sheets.

Minimum requirements for the safety data
sheet for coal ash.

9. Physical
hazards

Sets out the criteria for determining the physical hazards of a chemical. This
includes:
 Explosives
 Flammable gases and aerosols

Criteria to be used to determine the
physical hazards of coal ash.
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Relevant sections

Relevance to this application












Oxidizing gases
Gases under pressure
Flammable liquids and solids
Self-reactive substances and mixtures
Pyrophoric substances
Self-heating substances and mixtures
Substances and mixtures that, on contact with water, emit flammable
gases
Oxidizing substances and mixtures
Organic peroxides
Corrosive to metals

10. Health hazards

Sets out the criteria for determining the health hazards of a chemical. This
includes:
 Acute toxicity
 Skin corrosion and skin irritation
 Serious eye damage and eye irritation
 Respiratory sensitization and skin sensitization
 Germ cell mutagenicity
 Carcinogenicity
 Reproductive toxicity
 Specific target organ toxicity – single and repeated exposure
 Aspiration hazards

Criteria to be used to determine the health
hazards of coal ash.

11. Hazards to the
aquatic
environment

Sets out the criteria for determining the hazards to the aquatic environment
from a chemical. This includes:
 Classification criteria for substances
 Classification criteria for mixtures
 Hazard communication

Criteria to be used to determine the
hazards to the aquatic environment from
coal ash.
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RISK ASSESSMENT

The following section presents an assessment of the risk of the beneficial use of AEL’s coal ash. The risk
assessment was undertaken in accordance with regulation 7(b) of the Waste Exclusion Regulations, 2018 and
includes the following elements:



Sources of coal ash



Intended uses of coal ash



Potential risks with the beneficial use of coal ash



Mitigation measures to manage identified risks

A more detailed description of each of these elements is provided in the sections to follow.

3.1

Sources of the Coal Ash

The following section provides a brief description of the sources of AEL’s coal ash.

3.1.1

Description of Coal Ash

In the context of this application, the coal ash comprises the following:



Bottom ash: Non-combustible residue which accumulates at the bottom of the coal combustion system,
and has not gone through a precipitator or filtering process



Fly ash: Dust-like particles which are removed from flue gases by precipitator or filtering process



Pond ash: Mixture of bottom ash and fly ash which has been deposited at one of the ash dams. The ash
is transported to the dams either in dry form or as a slurry. The proportion of fly ash to bottom ash is
generally 80:20

The term ‘coal ash’ is used to encompass all these different types of ash. This term has also been used as
AEL’s ash is not specific to a particular combustion technology as different technologies have been used over
the years (Section 3.1.2).

3.1.1.1

Physical Characteristics

Fly ash particles are typically removed from the flue gasses coming out the boiler by air pollution control
equipment, such as electrostatic precipitators or bag houses 4. Fly ash particles are fine-grained, typically siltsized, ranging from 1 to 100 μm in diameter with a median particle diameter of 20 to 25 μm (Figure 2) 5.

4

Singh (2013)

5

EPRI (2009)
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Figure 2: Fly ash particles at 2 000x magnification 6

The colour of fly ash is dependent on its chemical and mineral constituents. In general, fly ash with a high lime
content is tan to dark grey, while fly ash with a high iron content is brown in colour. A dark brown to black colour
is typically associated with elevated levels of unburned carbon content.
Bottom ash particles are typically too large to be carried out in the flue gasses and fall through open grates to
an ash hopper at the bottom of the boiler 7. Bottom ash is generally greyish to blackish in colour, angular shaped,
and has a porous surface structure. Due to the larger particle sizes, bottom ash possesses little or no
cementitious value.

3.1.1.2

Chemical Characteristics

Fly ash generally consists of oxides of silicon (SiO2), aluminium (Al203), iron (Fe2O3), calcium (CaO) (Table 4) 8.
Magnesium, potassium, sodium, titanium, and sulphur are also present, but to a lesser degree.
Table 4: Typical oxide analyses of fly ash and Portland cement 9

Major oxides

Fly Ash Class F

Fly Ash Class C

Portland Cement

SiO2

55

40

23

Al203

26

17

4

Fe2O3

7

6

2

CaO (Lime)

9

24

64

MgO

2

5

2

SO3

1

3

2

Fly ash is generally classified into two categories, namely Class C and Class F fly ash, based on its chemical
composition. Class C fly ash is produced from the burning of sub-bituminous coal or lignite and hardens and
gains strength over time in the presence of water. Class C fly ash consists primarily of calcium alumino-sulphate
glass, as well as quartz, tricalcium aluminate, and free lime (CaO). It typically contains more than 20% CaO.
Class F fly ash is produced from the burning of bituminous coal and anthracite and possesses little or no
cementitious value. Class F fly ash consists primarily of alumino-silicate glass, with quartz, mullite (3Al2O32SiO2
or 2Al2O3SiO2) and magnetite (Fe3O4) also present. It generally has less than 10% CaO, and therefore requires

6

EPRI (2009)

7

Singh (2013)

8

EPRI (2009)

9

EPRI (2009)
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a cementing agent, such as hydrated lime or quick lime, in the presence of water to produce cementitious
materials.
Some of the major chemical properties of South African fly ash are shown in Figure 3, Figure 4, and Figure 5,
while trace element properties are shown Figure 6.

Figure 3: Silica (SiO2) percentage in fresh and weathered fly ash, course ash, and mixed ash

Figure 4: Calcium (CaO) percentage in fresh and weathered fly ash, course ash, and mixed ash
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Figure 5: Alkali (sodium and potassium) percentage in fresh and weathered fly ash, course ash, and mixed ash

Figure 6: Total and leachable concentrations of selected trace elements in South African fly ash
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Sources of the Ash Waste Stream

The following section presents a brief overview of the different sources of AEL’s coal ash. This includes:



Boiler No 1 and 2



Fly Ash Boiler



No. 4 Ammonia Plant

For each of these waste sources, a summary of main characteristics is provided. This includes for example the
location, combustion technology used, fuel type, ash content of fuel, general ash particle size, dust abatement
equipment, and description of combustion process.

3.1.2.1

Boiler No. 1 and 2

Table 5 presents a summary of the main characteristics of Boiler No. 2, the source of coal ash deposited at Ash
Dams 4, 5 and 6.
Table 5: Summary of the main characteristics of Boiler No. 2

Criteria

Description

Name:

Boiler No. 1 and 2

Location:

26° 5'35.01"S; 28°10'33.75"E

Installation date:

1958 10

Decommissioning date:

2015

Steam capacity:

34 000 kg/hr 11

Steam temperature

440°C 12

Type:

Grate combustion

Fuel

Coal

Ash content

5-40% 13

Ash particle size

>10 mm 14

Abatement equipment:

Mechanical dust collector 15

Description of
combustion system:

Boiler 1 and 2 was fitted with a grate combustion system, which is typically used
for lower grade fuels.

10

MBH Energy (2002)

11

MBH Energy (2002)

12

MBH Energy (2002)

13

Kleinhans et al. (2018)

14

Kleinhans et al. (2018)

15

MBH Energy (2002)

17

April 2020

19123196

Criteria

Description
With this type of system, the grate acts as a surface for combustion with air
supplied from beneath 16. When the boiler was operational, the coal would have
been fed in from one side. The coal would have been transferred to other side of
the container by a moving grate where the ash and agglomerates would have
been collected in the ash container (Figure 7).
Small ash particles and inorganic vapours would have also been entrained in the
combustion gases. These particles would have been removed from the flue
gases by the mechanical dust collector.

Figure 7: Diagram of grate combustion system 17

The bottom ash from the ash container and fly ash from the mechanical dust
collector would have been mixed, slurried, and deposited in Ash Dams 4, 5, 6.
Ash disposal:

3.1.2.2

Ash Dams 4, 5 and 6

Fly Ash Boiler

Table 6 presents a summary of the main characteristics of Fly Ash Boiler, the source of coal ash deposited at
Ash Dams 2 and 3.
Table 6: Summary of the main characteristics of Fly Ash Boiler

Criteria

Description

Name:

Fly Ash Boiler

16

Kleinhans et al. (2018)

17

Image source: Kleinhans et al. (2018)
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Criteria

Description

Location:

26° 5'39.74"S; 28°10'20.27"E

Installation date:

1998

Decommissioning date:

Still in operation

Steam capacity:

5350kg/hr

Steam temperature

450-550°C 18

Type:

Bubbling fluidized bed

Fuel

Coal

Ash content

16.9% (weight) 19

Particle size

1-10 mm 20

Abatement equipment:

Baghouse

Description of
combustion system:

The Fly Ash Boiler is fitted with a bubbling fluidized bed combustion system.
With this type of system, the fuel is burned in a hot bed of small, chemically inert
particles, such as quartz sand, which are fluidized using combustion air supplied
from below (Figure 8). The bed material is kept at relatively low temperatures
(800-900°C) to prevent nitrogen oxides (NOx) and sulphur oxides (SOx)
formation, particle agglomeration, ash deposition and corrosion. The combustion
air is injected from below using jets at a velocity which keeps the bed bubbling,
ensuring uniform temperature distribution.

18

Kleinhans et al. (2018)

19

AEL (2019b)

20

Kleinhans et al. (2018)
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Criteria

Description

Figure 8: Diagram of fluidized bed combustion system 21

The bed ash and agglomerates drop into a collector below the chamber, while
the fly ash and other deposits are captured in the baghouse. The bed ash and fly
ash are then deposited at Ash Dams 2 and 3 (a more detailed description of this
practice is provided in Section 3.1.3).
Ash disposal:

3.1.2.3

Ash Dams 2 and 3

No. 4 Ammonia Plant

Table 7 presents a summary of the main characteristics of No. 4 Ammonia Plant, the source of coal ash
deposited at Ash Dam 6.
Table 7: Summary of the main characteristics of No. 4 Ammonia Plant

21

Criteria

Description

Name:

No. 4 Ammonia Plant

Location:

26° 5'40.07"S; 28°10'13.17"E

Installation date:

1975

Decommissioning date:

1993

Type:

Coal gasification

Image source: Kleinhans et al. (2018)
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Criteria

Description

Fuel:

Coal

Ash content:

Unknown

Particle size:

1-5 mm

Abatement equipment:

None

Description of
combustion system:

The No. 4 Ammonia Plant was fitted with a coal gasification system.
With this type of system, the fuel is fed into the gasifier vessel together with
oxygen and steam. The amount of oxygen in the gasifier vessel would have
been strictly controlled to ensure that there is less oxygen used (25-40%) than
would be required for combustion or full oxidation. This gasification or partial
oxidation process is crucial to producing synthetic gas or syngas, which
comprises mainly of carbon monoxide (CO) (30-60%) and hydrogen (H2) (2530%), as well as carbon dioxide (CO2) (5-15%), water vapour (2-30%), and
methane (CH4) (0-5%).

Figure 9: Diagram of coal gasification combustion system 22

From the gasifier vessel, the raw syngas would have passed through a particulate
scrubber where fly ash would have been removed. The wastes, mainly bottom
ash, would have collected at the bottom of the gasifier vessel. The bottom ash and
fly ash would have been mixed, slurried, and deposited at Ash Dam 6 using hydrocyclones.
Ash disposal:

22

Ash Dam 6

Image source: Kentucky Geological Survey (2020)
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Figure 10: Locality map
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Current Waste Management

Table 8 presents a summary of the main characteristics of the six ash dams at the Modderfontein Industrial
Complex. Ash Dams 1 to 5 were commissioned in the 1970s, while Ash Dam 6 was commissioned in the 1980s.
Ash Dam 6 has the largest dam and pool footprint (30 ha), followed by Ash Dam 4 (9 ha), Ash Dam 5 (6.5 ha),
Ash Dam 2 and Ash Dam 3 (3.8 ha each), and Ash Dam 1 (2 ha). Similarly, Ash Dam 6 has the largest estimated
volume after closure (5 343 000 m3), followed by Ash Dam 5 (900 000 m3), Ash Dam 4 (750 000 m3), Ash Dam
3 (230 000 m3), Ash Dam 2 (135 000 m3), and Ash Dam 1 (70 000 m3). All the dam walls were constructed
using course boiler ash, while the basins were constructed using a mixture of high and low coal fly ash.
Ash Dams 2 and 3 are the only dams which have not been closed and are used to dispose of coal ash from the
Fly Ash Boiler. At the Fly Ash Boiler, bottom ash from the fluidized bed combustion system and fly ash from the
baghouse are transferred to the Ash Silo, from where it is fed into the Wastewater Tank. Low grade water is
then mixed with the ash in the Wastewater Tank to produce a slurry which is then pumped to the Underflow
Tank at the Ash Disposal Plant for temporary storage until there is sufficient volume to be pumped up to Ash
Dams 2 and 3 (Figure 11). To prevent the slurry from settling and solidifying, the underflow tank is fitted with a
stirrer for agitating the slurry. Alternatively, the ash from the Ash Silo can be gravity fed directly into skips using
the emergency chute (Figure 12). The ash is then sprayed with the low-grade water from the Filtrate Tank to
reduce dust impacts. The ash in the skips are then transported via road to Dams 2 and 3 for disposal.

Figure 11: Ash slurry process

Figure 12: Transport of ash using skips
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Table 8: Summary of the main characteristics of the ash dams 23

Description
Date of commission
Dam and ponds footprint (ha)
Location:
(Centre point)
Avg. daily deposition rate (m3/day)
Avg. annual deposition rate
(m3/year)
Height of natural ground level
(mamsl 24)
Design height (mamsl)
Difference between lowest point
and highest point (m)
Design capacity (m3)
Estimated volume after closure (m3)
Wall construction

23

Cloete (undated)

24

Metres above mean sea level

Ash Dam 1

Ash Dam 2

Ash Dam 3

Ash Dam 4

Ash Dam 5

Ash Dam 6

1974

1974

1974

1978

1978

1985

2

3.8

3.8

9

6.5

30

26° 5'20.89"S
28°10'55.48"E

26° 5'25.06"S
28°10'53.14"E

26° 5'30.93"S
28°10'51.87"E

26° 5'46.43"S
28°10'58.89"E

26° 5'57.62"S
28°10'49.04"E

26° 4'40.49"S
28°10'53.20"E

771

771

771

771

771

735

281 700

281 700

281 700

281 700

281 700

291 240

1 634 – 1 648

1 626 – 1 638

1 613 – 1 628

1 605 – 1 625

1 592 – 1 609

1 648 – 1 680

1 654

1 642

1 630

1 634

1 622

1 701

20.4

16

17.1

29.3

33.7

52.4

Unknown

Unknown

Unknown

Unknown

Unknown

5 550 000

70 000

135 000

230 000

750 000

900 000

5 343 000

Coarse boiler ash

Coarse boiler ash

Coarse boiler ash

Coarse boiler ash

Coarse boiler ash

Cycloned fly ash
(course particles)
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Description

Ash Dam 1

Ash Dam 2

Ash Dam 3

Ash Dam 4

Ash Dam 5

Ash Dam 6

Basin construction

High and low coal
fly ash

High and low coal
fly ash

High and low coal
fly ash

High and low coal
fly ash

High and low coal
fly ash

Cycloned fly ash
(fine particles)

Date of closure

1993

Still operational

Still operational

Not operational.
However, no
capping has taken
place.

Not operational.
However, no
capping has taken
place.

1997

25
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Quantities of Ash

It is proposed that both the historical coal ash deposited at Ash Dams 1 - 6, as well as coal ash produced by
the Fly Ash Boiler now and in the future, will be used in brick making and road construction.

3.1.4.1

Historical Ash Quantities

Table 9 presents a summary of the estimated quantities of coal ash in the six ash dams that is available for
beneficial use.
Table 9: Estimated quantities of ash at the six ash dams 25

Ash Dam

Volume

Mass 26

Unit

Unit

Dam 1

-

m3

-

t

Dam 2

65 000

m3

41 666

t

Dam 3

111 000

m3

71 154

t

Dam 4

750 000

m3

480 750

t

Dam 5

900 000

m3

576 900

t

Dam 6

5 343 000

m3

3 424 863

t

6 993 000

m3

4 482 513

t

Quantity of ash available

Ash Dam 1, which had an estimated 70 000 m3 of coal ash, was reclaimed shortly after closure. No ash is
therefore available from Ash Dam 1 for beneficial use. Ash Dams 2 and 3 are still operational and have an
estimated 65 000 m3 and 111 000m3 of coal ash available, respectively. Ash Dams 4 and 5 have been partially
reclaimed. It is estimated that Ash Dam 4 has approximately 696 850 m3 of ash available, while Ash Dam 5 has
approximately 1 078 877 m3 of ash available (Figure 13) 27. Ash Dam 6 has also been partially reclaimed. It is
estimated that there is still 3 571 437 m3 of ash available 28.

25

Cloete (undated)

26

Based on 641 kg/m3

27

ALS (2019)

28

SRK (2014)
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Figure 13: Results of survey of Ash Dam 4 (left) and Ash Dam 5 (right) 29

3.1.4.2

Future Ash Quantities

The Fly Ash Boiler currently consumes on average 2 260 tonnes of coal on a monthly basis, or 27 200 tonnes
annually 30. Based on an average ash content of 16.7%, the Fly Ash Boiler generates on average 379 tonnes of
coal ash on monthly basis, or 4 550 tonnes of coal ash annually that is available for beneficial use.

3.1.5
3.1.5.1

Classification of the Ash
Methodology

Waste Classification and Management Regulations, 2013
According to the Waste Classification and Management Regulations, 2013 (published under Government Notice
R634 in Government Gazette 36784 of 23 August 2013), all waste streams must be classified in accordance
with SANS 10234 within 180 days of generation, except if it is listed in Annexure 1 of these regulations.
Furthermore, waste must be re-classified every 5 years.
Waste classification according to SANS 10234 (based on the Global Harmonised System) indicates physical,
health and environmental hazards. The SANS 10234 covers the harmonised criteria for classification of
potentially hazardous substances and mixtures, including wastes, in terms of its intrinsic properties/hazards.
The chemical test results as well as intrinsic properties of the waste streams were used for the SANS 10234
classification. Constituents present in concentrations exceeding 1% are used for classification in terms of health
hazards, except when the constituent is known to be toxic at lower concentrations (carcinogens etc.) (Table 10).
Environmental hazard is based on toxicity to the aquatic ecosystem and distinguish between acute and chronic
toxicity, bioaccumulation and biodegradation.
Table 10: Cut-off values/concentration limit for hazard classes

Hazard Class

Cut-off value (Concentration limit) %

Acute toxicity

> 1.0

29

ALS (2019)

30

AEL (2019b

27
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Hazard Class

Cut-off value (Concentration limit) %

Skin corrosion

> 1.0

Skin irritation

> 1.0

Serious damage to eyes

> 1.0

Eye irritation

> 1.0

Respiratory sensitisation

> 1.0

Mutagenicity:
Category 1
Category 2

> 0.1
> 1.0

Carcinogenicity

> 0.1

Reproductive toxicity

> 0.1

Target organ systematic toxicity

> 1.0

Hazardous to the aquatic environment

>1.0

Norms and Standards for the Assessment of Waste for Landfill Disposal, 2013
According to the Norms and Standards for the Assessment of Waste for Landfill Disposal, 2013 (published
under GN R635 in Government Gazette 36784 of 23 August 2013), the following analysis needs to be
undertaken determine the risk associated with a waste:
1)

Determine which of the elements and chemical substances listed in Section 6 of the regulations are present
in the waste

2)

Determine the total concentrations (TC) and leachable concentrations (LC) of the identified elements and
chemical substances in the waste

3)

Compare the TC and LC of the identified elements and chemical substances in the waste to the TC limits
and LC limits also listed in Section 6 of the regulations

Once the TC and LC of the identified elements and chemical substances in the waste are known, the waste can
be classified as follows



Type 0 Wastes: Wastes with any element or chemical substance concentration above the LCT3 or TCT2
limits (LC > LCT3 or TC > TCT2)



Type 1 Wastes: Wastes with any element or chemical substance concentration above the LCT2 but below
or equal to the LCT3 limits, or above the TCT1 but below or equal to the TCT2 limits (LCT2 < LC ≤ LCT3
or TCT1 < TC ≤ TCT2)



Type 2 Wastes: Wastes with any element or chemical substance concentration above the LCT1 but below
or equal to the LCT2 limits and all concentrations below or equal to the TCT1 limits (LCT1 < LC ≤ LCT2
and TC ≤ TCT1)
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Type 3 Wastes: Wastes with any element or chemical substance concentration above the LCT0 but below
or equal to the LCT1 limits and all TC concentrations below or equal to the TCT1 limits (LCT0 < LC ≤ LCT1
and TC ≤ TCT1)



Type 4 Wastes: Wastes with all element and chemical substance concentration levels for metal ions and
inorganic anions below or equal to the LCT0 and TCTO limits (LC ≤ LCT0 and TC ≤ TCTO), and with all
chemical substance concentration levels the total concentration limits for organics and pesticides listed in
the regulations.

Figure 14 presents a flow diagram of the process to be followed to determine the waste type for correct disposal.

Figure 14: Flow diagram for waste assessment according to the Norms and Standards for the Assessment of Waste
for Landfill Disposal, 2013

3.1.5.2

Sampling and Analyses

Weathered or pond ash samples were collected from Ash Dams 2 and 4 on 10 October 2019, and Ash Dams 3
and 5 on 16 October 2019. Ash samples were collected from Ash Dam 6 on 04 December 2020.
To obtain a representative sample, sub-samples were taken from 15 points at varying depths (up to 1 metre) in
each of the ash dams. The sub-samples were collected using a stainless-steel hand augur and mixed in
container from which a composite sample was drawn.
These composite samples were submitted to Element Materials Technology for the following analyses:



Aqua regia digestion and ICP Scan or XRF to determine total concentrations of inorganic constituents of
concern (CoCs)



Australian Standard Leach Procedure (ASLP) with deionised water, followed by ICP scan to determine
leachable concentrations of inorganic CoCs as well as determination of cation and anion concentrations
and pH
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Results and Discussion

SANS 10234 Classification
According to SANS 10234 criteria the ash, can be classified as follows:



Physical hazards: Ash is not explosive, flammable (combustible through friction), self-reactive
(exothermic decomposition), pyrophoric (ignite when in contact with air), self-heating or oxidising and
does not release toxic gases when in contact with water or acid. Smouldering (slow, flameless form of
combustion) of the ash after ignition by an external fire source as experienced during sampling, although
an important safety issue, does not render it hazardous in terms of SANS 10234. Therefore, it is not
hazardous in terms of physical characteristics



Health hazards: The percentage concentration of CoCs obtained from the acid digestion analysis was
compared to the cut-off values/concentration limits for hazard classes summarized in Table 11. The total
Al, Ca, Fe and Mg concentrations exceeded the 1% cut-off level but solubility of these CoCs were low.
These constituents do not pose a hazard to human health in its current form. However, sensitive
receptors could experience skin irritation and irritation to the eyes due to airborne dust associated with
the ash.



Environmental hazard: The solubility of CoCs in the ash is low, therefore it is not likely to be harmful to
the aquatic environment

Waste Assessment
A summary of the analytical results of the total and leachable concentrations of constituents of concern (CoCs)
within the waste streams are presented in Table 11 (TCs) and Table 12 (LCs). The laboratory certificates of the
analyses are presented in APPENDIX B.
The analytical results show the following:



Total concentrations of As, Ba, Cu and Pb in all ash samples exceeded the TCT0 levels while



The leachable B concentrations in AD2 and AD3 samples exceeded the LCT0 level of 0.5 mg/ℓ



The leachable concentrations of all other CoCs in all ash samples were <LCT0 levels

Based on these analytical results, ash from Ash Dams 2 and 3 are Type 3 waste (TC ≥ TCT0 and LC ≥ LCT0).
Ash from Ash Dams 4 to 6 had total concentrations of CoCs ≥ TCT0, but the leachable concentrations of all
CoCs were < LCT0. According to Section 7(6) of GN R. 634, “Notwithstanding Section 7(2) of these Norms and
Standards, waste with all element or substance leachable concentration levels for metal ions and inorganic
anions below or equal the LCT0 limits are considered to be Type 3 waste, irrespective of the total concentration
of elements or chemical substances in the waste” these ash samples are also Type 3 waste.
Table 11: Total concentrations of CoCs in ash samples compared to TCT levels

CoCs

TCT0

TCT1

TCT2

AD2C5

AD3C5

AD4C5

AD5C5

AD6C5

mg/kg
Al

ng

41 120

38 170

47 300

45 880

44 230

Sb

10

75

300

<1

<1

<1

<1

<1

As

5.8

500

2 000

9.8

10.5

9.4

10

5.9
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TCT0

TCT1

TCT2

AD2C5

AD3C5

AD4C5

AD5C5

AD6C5

B

150

15 000

60 000

137

118.1

75.69

75.55

81.48

Ba

62.5

6 250

25 000

705

692

760

737

933

Cd

7.5

260

1 040

0.2

0.2

<0.1

<0.1

<0.1

60 940

53 830

25 390

27 690

38 100

Ca

ng

CrTotal

46 000

800 000

N/A

64.8

65.1

174.9

201.2

71.6

Cr(VI)

6.5

500

2 000

<0.3

<0.3

<0.3

<0.3

<0.3

Co

50

5 000

20 000

16.1

14.8

18.3

18.3

13.8

Cu

16

19 500

78 000

41

41

35

36

30

31 710

27 470

17 170

17 130

9 652

37

36

25

25

23

10 420

9 283

5 159

5 637

5 155

Fe
Pb

ng
20

1900

Mg

7600

ng

Mn

1 000

25 000

100 000

453

414

249

252

199

Hg

0.93

160

640

<0.1

<0.1

<0.1

0.1

<0.1

Mo

40

1 000

4 000

3.8

3.7

4.8

4.6

2.6

Ni

91

10 600

42 400

34

23.8

59.1

67.5

21.4

P

ng

2 332

2 384

3 024

3 023

4 556

K

ng

2 409

2 248

1 664

1 591

1 359

2

2

3

2

1

960

918

842

841

1 026

Se

10

Na

50

200

ng

V

150

2 680

10 720

95

89

60

63

47

Zn

240

160 000

640 000

33

34

41

41

27

14

10 500

42 000

<0.5

<0.5

2.1

1.7

<0.5

CN Total

Notes: ng – no guidelines; Grey: TC >TCT0 but < TCT1; Yellow: TC >TCT1 but < TCT2; Red: TC >TCT2
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Table 12: Leachable concentrations of CoCs in ash compared to LCT levels

CoCs

LCT0

LCT1

pH

LCT2

LCT3

AD2C5

ng

10.79

AD3C5

AD4C5

AD5C5

AD6C5

10.97

7.15

6.86

8.21

4.192

4.49

0.02

2.514

0.763

mg/l
Al

ng

Sb

0.02

1

2

8

0.003

0.004

0.002

0.003

0.002

As

0.01

0.5

1

4

0.0027

<0.0025

0.0025

0.0029

<0.0025

Ba

0.7

35

70

280

0.126

0.123

0.159

0.208

0.182

B

0.5

25

50

200

0.613

0.542

0.489

0.405

0.276

0.003

0.15

0.3

1.2

<0.0005

<0.0005

<0.0005

<0.0005

<0.0005

CrTotal

0.1

5

10

40

0.0173

0.0147

0.0089

0.0083

<0.0015

Cr(VI)

0.05

2.5

5

20

<0.006

<0.006

<0.006

<0.006

<0.006

Co

0.5

25

50

200

Cu

2

100

200

800

Cd

Fe

ng

<0.002

<0.002

<0.002

<0.002

<0.002

<0.007

<0.007

<0.007

<0.007

<0.007

<0.02

<0.02

<0.02

0.739

<0.02

Pb

0.01

0.5

1

4

<0.005

<0.005

<0.005

<0.005

<0.005

Mn

0.5

25

50

200

<0.002

<0.002

<0.002

0.016

<0.002

Hg

0.006

0.3

0.6

2.4

<0.001

<0.001

<0.001

<0.001

<0.001

Mo

0.07

3.5

7

28

0.014

0.013

0.013

<0.01

<0.01

Ni

0.07

3.5

7

28

<0.002

<0.002

<0.002

<0.002

<0.002

P

ng

0.036

0.034

0.059

0.367

0.369

Ca

ng

25.7

24.1

42

49

21.5

Se

0.01

0.5

1

4

0.006

0.009

<0.003

<0.003

<0.003

V

0.2

10

20

80

0.0562

0.0597

0.0065

0.0107

0.0137

5

250

500

2 000

0.02

0.02

0.045

0.057

0.026

Zn
Mg

ng

1.8

1.9

11

13.5

7

K

ng

24.3

25

<0.1

<0.1

<0.1
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LCT0

LCT1

Na

LCT2

LCT3

AD2C5

ng

AD3C5

AD4C5

AD5C5

AD6C5

10.2

9.9

7.1

8.3

5.4

F-

1.5

75

150

600

0.6

0.6

1.1

0.8

0.5

Cl-

300

15 000

30 000

120 000

7

6.3

2.7

2.9

4.3

NO3as N

11

550

1 100

4 400

3

2.6

1.3

2

<0.2

SO42-

250

12 500

25 000

100 000

98.1

90.8

210.7

242.2

100.6

CN(total)

0.07

3.5

7

28

<0.01

<0.01

<0.01

<0.01

<0.01

TDS

1 000

12 500

25 000

100 000

284

266

286

357

140

Notes: ng – no guidelines; Grey: LC >LCT0 but <LCT1; Yellow: LC >LCT1 but <LCT2; Orange: LC >LCT2 but <LCT3; Red: LC>LCT3

3.1.5.4

Conclusion

The coal ash collected from Ash Dams 2 – 6 are Type 3 waste and non-hazardous based on SANS 10234
criteria. However, sensitive receptors could experience irritation of the eyes and skin due to airborne dust
associated with the ash. Smouldering (slow, flameless form of combustion) of the ash after ignition by an
external fire source as experienced during sampling, although an important safety issue, does not render it
hazardous in terms of SANS 10234.

3.2

Intended Uses of the Excluded Waste

The following section outlines the intended uses of AEL’s coal ash, namely in brick making and road
construction. The section has been prepared in accordance with regulation 7(a) of the Waste Exclusion
Regulations, 2018 to demonstrate that AEL’s coal ash will be used for beneficial purpose locally.

3.2.1

Motivation for the Beneficial Use of Coal Ash

A review of local and international literature indicates that there are definite and significant benefits to the
utilisation of coal ash. The sections to follow elaborate on some of the main benefits with utilisation of coal ash
in construction sector, and in particular in brick making and road construction.

Reduce the Use of Natural Resources
The substitution of virgin aggregates (e.g. soil, clay and G1 material) and Portland cement with coal reduces
the consumption of natural resources, as well as negative impacts associated with the quarrying and/or
production of these materials. For example, the negative impacts associated with quarrying of limestone used
in the production cement is avoided, as is significant amounts energy required to produce cement.

Pollution and Degradation of the Environment
There is always risk of pollution and the degradation of environment associated with the deposition coal ash in
ash dams. While this risk can be minimised through proper design and management, the risk always exists.
With the beneficial use of the coal ash, the risk to human health, well-being and the environment can be avoided
altogether as the quantities of coal ash needing to be deposited at the ash dams can be reduced significantly.

33

April 2020

19123196

The proposed utilisation of coal ash also aligns with the following two requirements of general duty of care as
outlined in NEM: WA:



The holder of waste must take all reasonable steps to manage the waste in such a manner that it does not
endanger health or the environment



The holder of waste must take all reasonable steps to reduce, re-use, recycle and recover waste.

Recycling of Waste
The waste management hierarchy is the cornerstone of South Africa’s waste legislation. In terms of the
hierarchy, the reduction, reuse, recycling and recovery of waste is preferable to treatment and disposal of waste.
The beneficial use of coal ash, which is essentially recycling, aligns with South Africa’s waste legislation. The
beneficial use of coal ash is also more preferable than the current practice of depositing the waste at Ash Dams
2 and 3.
Furthermore, the Waste Exclusion Regulations, 2018 were specifically promulgated for this purpose with respect
to beneficial of waste stream and diversion of waste from landfill.

Ecologically Sustainable Development
In addition to reducing consumption of natural resources, the beneficial use of coal ash in brick making and road
construction will also contribute to job creation and local economic development by creating new opportunities
for emerging small and medium enterprises and reducing costs of existing enterprises.
The proposed utilisation of coal ash also aligns with one of the key objectives of Operation Phakisa, which is to
grow the secondary resources economy by increasing local utilisation and beneficiation of waste resources 31.

Coal is an Important Resource
Coal is an important energy source in South Africa and given the country’s rich coal reserves will continue to be
so in the foreseeable future. It is estimated that South Africa produces an average of 224 million tonnes of
marketable coal annually (5th largest coal producing country in the world) of which 25% is exported (3rd largest
coal exporting country in the world) 32. The remainder of South Africa's coal production is used by local industries
(47%) and for electricity generation (53%). South Africa's coal reserves are estimated to be 53 billion tonnes,
which with our present production rate there should be almost 200 years of coal supply left. As a consequence,
significant quantities of coal ash will continue to be generated in the future, increasing the importance of finding
alternative options for coal ash other than disposal.

Increasing Utilisation of Ash
In recent years, there has been increased utilisation of ash in South Africa. In 2016, there were 19 enterprises
who purchased ash from Eskom for use bricks, building panels, sleepers, cement, waste stabilisation and waste
extraction. In 2017/2018, Eskom sold more than 2.7 million tonnes of ash to such companies.
Similarly, since the promulgation of the Waste Exclusion Regulations, 2018, a number of waste generators have
lodged applications to have a waste stream or portion of a waste stream excluded from the definition waste for
beneficial use.

3.2.1.1

Brick Making

In addition to the above, there are also several advantages to the using coal ash in brick making. This includes,
but is not limited to the following:
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Increased compressive or mechanical strength



Lower water absorption or retention



High strength to weight ratio



Maintain dimensional accuracy

3.2.1.2

Road Construction

Coal ash has been used for many years as an alternative to virgin aggregates for fill material, especially in road
projects 33. There are many advantages to the use of coal ash as fill material. This includes the following:



Coal ash is lightweight when compared to most other fill materials with a particle density of 2.1 to 2.3 and
dry bulk density ranging from 1 100 kg/m3 to 1 450 kg/m3. This results in savings in fill materials, transport
costs, and reduces settling in underlying soils



Coal ash is an easy material to compact compared to most other fill materials when used at the optimum
moisture content. Coal ash also settles less than 1% during the construction period with no long-term
settlement when properly compacted



Coal ash is generally pozzolanic with small quantities of lime normally present to enhance the strength of
the base layer. The self-hardening properties of coal ash offers considerable strength advantages over
natural clay and granular materials

3.2.2
3.2.2.1

Brick Making
Description of the Activity

A number of local brick makers have expressed an interest in using AEL’s coal ash as a substitute for sand and
cement in their brick making operations.

3.2.2.2

Description of Waste Handling Processes

The coal ash from existing ash dams will be reclaimed by the end-user. It is likely that a front-end loader will be
used to load the ash into a side tipper truck for transport to production site, as shown in Figure 15.
Furthermore, coal ash from Fly Ash Boiler will also be collected by the end-user directly from the ash silo.
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Figure 15: Loading of ash into side tipper trucks

The coal ash will then be transported to the end-user’s site where it will be used in brick making.

3.2.2.3

Description of Brick Making Process

Figure 16 presents a flow diagram of typical brick making process using coal ash as a substitute for cement.
In the first stage, ash and cement are manually fed into a pan mixer where water is added in the required
proportion for mixing. The raw materials are mixed in the pan mixer, from where the mortar is conveyed to mould
boxes. The bricks are then dried in the sun for 24-48 hours to remove excess moisture. The bricks are then
removed from the moulds and stacked. The stacked bricks are subject to water curing once or twice a day for
a period of 28 days, depending on ambient conditions. The bricks are then tested and sorted prior to despatch.
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Figure 16: Flow diagram of brick making process

No information relating to the physical properties, chemical composition and/or specific classification of the enduser product (i.e. brick) was available at the time that this report was being prepared.

3.2.3
3.2.3.1

Road Construction
Description of the Activity

AEL have also expressed an interest in using coal ash in road construction. AEL have engaged with companies
who have previously used coal ash as base layer in road rehabilitation. The intention is to continue to use coal
ash in road construction in the future.

3.2.3.2

Description of Storage and Handling Processes

The coal ash from existing ash dams will be reclaimed by the end-user. It is likely that a front-end loader will be
used to load the ash into a side tipper truck for transport to production site. Furthermore, coal ash from Fly Ash
Boiler will also be collected by the end-user directly from the ash silo.
The coal ash will then be transported to the end-user’s site where it will be used in road construction.

3.2.3.3

Description of Road Construction Process

Figure 17 presents a flow diagram of process of using coal ash in road construction.
Portable pulverizing and mixing equipment will be used to blend the coal ash with G1 material in predetermined
proportions. The proportion of ash to aggregate would be determined by each user as it is likely to vary based
on usage i.e. pavements, roads, airport runways etc. The coal ash may require pre-treatment to ensure that the
moisture content is optimal. Additional lime may also be added to strengthen the base layers. Again, this would
be determined by the user.
The coal ash mixture will then be spread over the underlying soils and compacted. The asphalt layer will then
be laid over the compacted base layers.

Figure 17: Flow diagram of road construction process
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Importantly, the South African National Roads Agency (SANRAL), raised the following concerns with respect to
the use of coal ash in road construction 34:



Grain shape and particle size make the upper layers of coal difficult to compact



Freshly placed coal ash behaves in a similar manner to silt and if not protected may liquefy under wet
conditions



Capping and subbase layers tend to be relatively permeable and a layer of general fill over coal ash is
considered desirable to add some protection



Coal ash has a relatively low density compared to other natural fill materials



Coal ash is usually compacted to an end-product specification



Coal ash may possess self-cementing properties when compacted. Should hardening occur, settlement
within the coal ash fill will be less than with other materials

 Coal ash is not suitable for selected or sub-base layers
3.3
Potential Risks with the Intended Uses and Mitigation Measures to
Manage the Risks
The following section identifies any potential risks relating to all the activities associated with the intended uses
of AEL’s coal ash. The section also identifies mitigation measures that can be used to manage the identified
risks.

3.3.1

Approach to Risk Assessment

Risk can be defined as the likelihood of unacceptable impact on receptors which will lead to objectives not being
realised 35. Risk assessment is the evaluation of the potential frequency of occurrence and consequence of
these impact/events. Risk ranking helps to determine the most critical events and prioritise efforts for further
mitigation.
The key steps to risk assessment include:



Identification of the key elements for consideration (e.g. safety, finance, environment, legal, government
relations, community, operations etc.)



Identification of anticipated risk areas (contaminant sources, pathways etc.)



Determination of risk effects from potential risk areas



Evaluation of risk effects against existing control measures based on frequency and consequence



Ranking of risks and development of post-control measures to mitigate critical risks

Figure 18 presents a flow diagram of the key steps to risk assessment.
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Figure 18: Key steps of risk assessment 36

3.3.1.1

Risk Identification

This risk identification stage involves the identification of possible risks that could create a hazard and/or
exposure to the business, operations, people or the environment. The two risk identification elements are:



Hazard/risk factors: Inherent hazard, unsafe acts, risky behaviour or defective design



Exposure: Exposure is normally related to occupational health, environmental impairment, legal liability,
financial transactions/activities, social pressures and reputation

3.3.1.2

Risk Evaluation

Risk evaluation is the process of evaluating the magnitude, duration, scale and probability of consequences and
risk occurrences of a hazardous nature, activity or exposure. The significance of potential impacts is calculated
as follows:
Significance points (SP) = (magnitude + duration + scale) x probability
The proposed Risk Assessment Matrix approach and assessment criteria are shown in Figure 19.
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Scale

Environment
(Surface water;
Groundwater;
Wetlands; Air)

Duration

Magnitude

April 2020

Safety & Health

0

18

36

54

72

90

10

5

3

> 3 fatalities

Permanent
change in water
security

>50% of
Irreversible impact
workforce affected at Regional level

0

15

30

45

60

75

8

4

3

2 - 3 fatalities

Long term (> 15
years) change in
water security

< 50% of
workforce affected

0

14

28

42

56

70

8

4

2

1 fatality / > 3
LTI's

Serious effects
Medium term (5 Acceptable loss of
< 20% of
extending beyond
10 years) change
resourse / Long
workforce affected
boudaries of
in water security
term financial risk
project

0

11

22

33

44

55

6

3

2

Permanent
disablement

Short term (1-3
years) change in
water security

Moderate effects Acceptable loss of
< 10% of
extending beyond
resourse /
workforce affected
boudaries of
Medium term
project
financial risk

0

8

16

24

32

40

4

2

2

Lost time injury /
harm

Temporary
(seasonal)
change in water
security

Minor effects
< 5% of workforce extending beyond
affected
boudaries of
project

0

6

12

18

24

30

4

1

1

Medical treatment
beyond 1st aid

Initial change in
water security

Re-skilling
required to
achieve no-net job
losses

Limited impact
within project
boundaries.

No loss of
resourse / Short
term financial risk

0

3

6

9

12

15

2

1

0

First aid/ No injury

No change in
water security

No net-job losses

No impact

No loss of
resource / Low
financial risk

Risk Assessment Matrix
Significance points

0

1

2

3

4

5

None/Unforeseen

Improbable

Low probability

Medium
probability

Highly probable

Definite

0 - 0.1 %

0.1 - 5 %

5 - 15 %

15 - 40 %

40 - 75 %

75 - 100 %

Water security
(access, quality and
quantity)

Socio-economic
impact

Serious but
reversible short
term Impact at
Regional level

Operations

Total loss of
resourse /
Financial risk
affects continued
enterprise viability

Total loss of
resourse / Long
term financial risk

No loss of
resourse /
Medium term
financial risk

Acceptable (<30)

Mitigation not required

Moderate (30-60)

Mitigation required. If not mitigated it might prevent implementation

Probability
Magnitude

Duration

Scale

Permanent (>10 years)

5

International

Very high

5

8

High

4

Long-term (5-10 years)

4

National

6

Moderate

3

Medium-term (1-5 years)

3

Regional

4

Low

2

Short term (<1 year)

2

Local

2

Minor

1

Immediate

1

Site only

0

None

10

High (>60)

May prevent implementation if no mitigation is available

Significance = (Magnitude + Duration + Scale) * Probability

Figure 19: Risk assessment matrix 37
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Risk Appraisal

Once risk evaluation has been applied, there could be several risks that could impact on strategic and/or
operational level. Furthermore, several potential risks may impact simultaneously on operations. Acceptability
of the risks can be rated on the following scale:



The potential risk is negligible/acceptable and therefore no mitigation is required (SP < 30)



The potential risk is moderate, and mitigation is required. If not mitigated, it might prevent
implementation (SP 30-60)



The potential risk is unacceptable and might prevent implementation (SP >60)

Risk control techniques or measures can be implemented to mitigate the risk to acceptable levels. These will
be discussed in Section 4.0.

3.3.2

Potential Risks

It is proposed that AEL’s coal ash will be used in brick making and road construction by means of the following
main activities:



Reclamation of coal ash



Transportation of coal ash



Storage of coal ash



Production of bricks and road construction



Closure of ash dams and end user’s sites

The sections to follow assess the potential risks associated with the above-listed activities in accordance with
the approach outlined in Section 3.3.1.
Table 13 presents a summary of all the potential risks (without mitigation), as well as identified mitigation
measures, if required, to manage these risks.

3.3.2.1

Reclamation of Coal Ash

There are two potential risks associated with the reclamation of the coal ash from the existing ash dams.

Smouldering Coal Ash
Risk to health and safety of workers due to smouldering (slow, flameless form of combustion) coal ash after
ignition by an external fire source as experienced during sampling.
The magnitude is rated as high as injuries can be permanent, while duration of injuries can last more than 10
years. The risk to health and safety of workers is limited to site, with medium probability of occurrence (15%40%). The significance rating is likely to be moderate without mitigation.
With thermal survey of ash dams following an external fire, the significance rating is likely to be acceptable.

Wind-Blown Dust
Risk to health and safety of workers, as well as nearby communities, terrestrial and aquatic flora and fauna, and
soil and surface water resources, due to dust from reclamation activities.
The magnitude is rated as moderate (potential to harm sensitive receptors), while the duration is short-term (<
1year). The impact is likely to be limited to local vicinity, with high probability of occurrence (40-75%), particularly
in dry, winter months. The significance rating is likely to be moderate without mitigation.
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With worker’s using appropriate public protection equipment (PPE) and the implementation of dust suppression
measures, the significance rating is likely to be acceptable.

3.3.2.2

Transportation of Coal Ash

Risk to health and safety of workers, as well as nearby communities, terrestrial and aquatic flora and fauna, and
surface water resources, due to transport of coal ash from Ash Dams 2 to 6 (and Ash Silo) to end user’s site for
brick making and road construction. The transport of coal ash may result in dust being blown off the back of the
trucks, as well as spillages along the route. Although the rise in pH associated with ash deposition on land is
often considered a soil enhancer, in large quantities it may be detrimental to the environment.
The magnitude is rated as moderate (potential to harm sensitive receptors), while the duration is short-term (<
1year). The impact is likely to be limited to local vicinity, with high probability of occurrence (40-75%), particularly
in dry, winter months. The significance rating is likely to be moderate without mitigation.
With use of tarpaulins to cover the coal ash, the wetting of coal ash before transport, and regular maintenance
and servicing of vehicles (as required by manufacturer), the significance rating is likely to be acceptable.

3.3.2.3

Storage of Coal Ash

There are four potential risks associated with the storage of the coal ash at the end-user’s site.

Storage of Coal Ash on Unlined Areas without Bunding
Risk to soils, surface water and groundwater resources at the end-user’s site with storage of coal ash on unlined
areas without bunding.
The magnitude is expected to be of a moderate severity due to the possible leaching of As, Ba, Cu, Pb and B
into the soil, groundwater and nearby surface water bodies in stormwater run-off. The duration of the occurrence
is expected to be long term (5-10 years), until remediation is undertaken. The scale is expected to be confined
to the local area; with a definite probability of occurrence as it is most likely to take place if there are no lined
areas (75-100%).
With the storage of coal ash on a lined surface, with bunding (contain contaminated runoff), the significance
rating is likely to be acceptable.

Spillage of Coal Ash Off Lined Areas
Risk to soils, surface water and groundwater resources at the end user’s site with spillage of coal ash stockpiles
stored onto unlined areas during harsh weather conditions, such as thunderstorms.
The magnitude is expected to be of a moderate severity due to the possible leaching of constituents of concern
at the unlined areas beyond the lined surfacing. The duration of the occurrence is expected to be immediate
and only take place during harsh weather conditions. The scale is expected to be confined to the local area of
the end-user’s site; with a medium probability of occurrence and only take place seldom during the weather
event and only if the coal ash is displaced on unlined areas (i.e. 15-40%). The risk is expected to result in an
acceptable significance rating with no mitigation.
With proper management of stockpiles, maintaining a buffer area between stockpiles and the end of lined area,
and stormwater drainage around the lined area, the significance rating can be reduced even further.

Storage of Coal Ash in Insufficiently Ventilated Areas
Risk to workers with storage of coal ash at the end-user’s site in areas that are insufficiently ventilated. This
may have a negative impact on health of workers.
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The magnitude is expected to be of a moderate severity due to the possible negative health impacts on people
working near or with the ash. The duration of the occurrence is expected to be medium term (1-5 years) until
the person recovers from the irritation to the skin or lungs. The scale is expected to be confined to the site area
only, with a high probability of occurrence (40-70%). This is expected to result in risk with a moderate
significance rating.
With storage of coal ash in well ventilated areas and workers using appropriate PPE, the significance rating can
be reduced to acceptable.

Wind-Blown Dust from Coal Ash Stockpiles
Risk to workers, and nearby communities, terrestrial and aquatic flora and fauna, soils and surface water
resources, due to wind-blown dust from coal ash stockpiles at the end-user’s site.
The magnitude is expected to be of a low severity. The duration of the occurrence is expected to be immediate
and only for short periods (i.e. windy periods). The scale is expected to be confined to the local vicinity, with a
medium probability of occurrence (15-40%). This is expected to result in risk with an acceptable significance
rating.
With covering of coal ash stockpiles using a tarpaulin or periodic wetting, the significance rating can be reduced
even further.

3.3.2.4

Production of Bricks and Road Construction

Wind-Blown Dust
Risk to workers, and nearby communities, terrestrial and aquatic flora and fauna, soils and surface water
resources, due to wind-blown dust and spillages from use of coal ash in brick production and road construction.
The magnitude is expected to be of a low severity. The duration of the occurrence is expected to be immediate
and only for short periods (i.e. windy periods). The scale is expected to be confined to the local vicinity, with a
medium probability of occurrence (15-40%). This is expected to result in risk with an acceptable significance
rating.
With wetting of coal ash prior to handling, the significance rating can be reduced even further.

Secondary Waste Generation
Risk to workers, and nearby communities, terrestrial and aquatic flora and fauna, soils, surface water and
groundwater resources, with improper management of secondary waste at the end-user’s site.
The magnitude is expected to be of a high severity due to the possible leaching of oils, grease, and leachate
into the soil, groundwater and nearby surface water bodies in stormwater run-off. The duration of the occurrence
is expected to be immediately when the generation of waste occurs. The scale is expected to be confined to the
local area of the brickmaking or road construction, with a high probability of occurrence (40-75%). This is
expected to result in risk with an acceptable significance rating.
With the storage of secondary wastes in appropriate containers (e.g. skips, wheelie bins, drums etc.) and
disposal of waste at licenced waste disposal facility, the significance rating can be reduced to acceptable.

Job Creation
The increase in job opportunities for skilled and unskilled people from nearby communities at the brick making
and road construction sites is expected to result in a positive significance rating. The resulting direct and indirect
job creation will positively be impacting the local economy.
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Local Economic Development
The increase in opportunities for entrepreneurs and small business development with use of coal ash in brick
making and road construction, is expected to result in a positive significance rating. The resulting direct and
indirect job creation will positively impact on the local economy.

3.3.2.5

Closure of Ash Dams and/or End-User’s Sites

Risk to workers, and nearby communities, terrestrial and aquatic flora and fauna, soils, surface water and
groundwater resources, with improper closure of AEL’s ash dams and the end-user’s sites.
The closure of AEL’s ash dams and the end-user’s sites without having a suitable closure plan in place (as
required by relevant legislation) is expected to be a risk with an acceptable significance rating. The magnitude
is expected to be of a moderate severity, of short-term duration (during the closure phase) with the scale
confined to AEL’s ash dams and the end-user’s sites. The probability of occurrence is likely to be moderate (1540%).
With closure of the AEL’s and the end-user’s sites with a suitable closure plan in place, the significance rating
can be reduced even further.
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Table 13: Summary of potential risks with the beneficial use of coal ash without mitigation

Reclamation of
coal ash.

Smoldering
coal ash.

Risk to health and safety of workers due to
smoldering (slow, flameless form of
combustion) coal ash after ignition by an
external fire source as experienced during
sampling.



Workers

6

5

1

3

36
Moderate

Thermal
survey of
ash dams

Wind-blown
dust.

Risk to health and safety of workers, as well
as nearby communities, terrestrial and
aquatic flora and fauna, and surface water
resources, due to dust from reclamation
activities.





Workers
Nearby communities
Nearby terrestrial fauna
and flora
Nearby aquatic fauna and
flora
Nearby soil and surface
water resources

6

2

2

3

30
Moderate

PPE




Probability

Environmental Receptor

Scale

Risk Description

Duration

Risk

Magnitude

Activity

Significanc Mitigation
e

Dust
suppression
measures

45

Risk Description

Environmental Receptor

Transportation
of coal ash.

Wind-blown
dust and
spillages.

Risk to health and safety of workers, as well
as nearby communities, terrestrial and
aquatic flora and fauna, and surface water
resources, due to transport of coal ash from
Ash Dams 2 to 6 (and Ash Silo) to end
user’s site for brick making and road
construction. The transport of coal ash may
result in dust being blown off the back of the
trucks, as well as spillages along the route.





Risk to soils, surface water and groundwater
resources with storage of coal ash on
unlined areas without bunding at the enduser’s site.



Storage of coal
ash

Storage of
coal ash on
unlined areas
without
bunding








Workers
Nearby communities
Nearby terrestrial fauna
and flora
Nearby aquatic fauna and
flora
Nearby soil and surface
water resources

6

Nearby soil, groundwater
and surface water
resources
Nearby communities
Nearby terrestrial fauna
and flora
Nearby aquatic fauna and
flora

6

2

2

Probability

Risk

Magnitude

Activity

Scale

19123196

Duration

April 2020

3

Significanc Mitigation
e

30
Moderate

Tarpaulin
covers
Wetting of
coal ash
Regular
maintenanc
e&
servicing of
vehicles

4

2

4

48
Moderate

Storage on
lined area
with bunding

46

Environmental Receptor

Spillage of
coal ash onto
unlined areas.

Risk to soils, surface water and groundwater
resources at the end user’s site with spillage
of coal ash stockpiles stored onto unlined
areas during harsh weather conditions, such
as thunderstorms.






Storage of
coal ash in
insufficiently
ventilated
areas.

Risk to workers with storage of coal ash at
the end-user’s site in areas that are
insufficiently ventilated. This may have a
negative impact on health of workers (e.g.
irritation of skin and eyes, and inhalation).



Wind-blown
dust from coal
ash
stockpiles.

Risk to workers, and nearby communities,
terrestrial and aquatic flora and fauna, soils
and surface water resources, due to windblown dust from coal ash stockpiles at the
end-user’s site.





Probability

Risk Description

Scale

Risk

Magnitude

Activity

19123196

Duration

April 2020

Significanc Mitigation
e

Nearby soil, groundwater
and surface water
resources
Nearby communities
Nearby terrestrial fauna
and flora
Nearby aquatic fauna and
flora

6

1

2

3

27
Acceptable

Not required

Workers

6

3

1

4

40
Moderate

Well
ventilated
areas
PPE




Workers
Nearby communities
Nearby terrestrial fauna
and flora
Nearby aquatic fauna and
flora
Nearby soil and surface
water resources

4

1

2

3

21
Acceptable

Not required

47

Risk Description

Environmental Receptor

Production of
bricks and road
laying using
coal ash.

Wind-blown
dust and
spillages.

Risk to workers, and nearby communities,
terrestrial and aquatic flora and fauna, soils
and surface water resources, due to windblown dust and spillages from use of coal ash
in brick production and road construction.







Secondary
waste
generation

Risk to workers, and nearby communities,
terrestrial and aquatic flora and fauna, soils,
surface water and groundwater resources,
with improper management of secondary
waste at the end-user’s site.







Probability

Risk

Magnitude

Activity

Scale

19123196

Duration

April 2020

Significanc Mitigation
e

Workers
Nearby communities
Nearby terrestrial fauna
and flora
Nearby aquatic fauna and
flora
Nearby soil and surface
water resources

4

1

1

3

18
Acceptable

Not
required.

Workers
Nearby communities
Nearby terrestrial fauna
and flora
Nearby aquatic fauna and
flora
Nearby soil, surface water
and groundwater
resources

8

1

2

4

44
Moderate

Storage in
appropriate
containers
Disposal at
licensed
waste
disposal
facility.
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Risk Description

Environmental Receptor

Job creation

The increase in job opportunities for skilled
and unskilled people from nearby
communities at the brick making and road
construction sites is expected to result in a
positive significance rating. The resulting
direct and indirect job creation will positively
be impacting the local economy.



Local
economic
development

The increase in opportunities for
entrepreneurs and small business
development with use of coal ash in brick
making and road construction, is expected to
result in a positive significance rating. The
resulting direct and indirect job creation will
positively impact on the local economy.



Closure of
AEL’s ash dams
and the enduser’s sites.

Improper
closure of
AEL’s ash
dams and the
end-user’s
sites.

Risk to workers, and nearby communities,
terrestrial and aquatic flora and fauna, soils,
surface water and groundwater resources,
with improper closure of AEL’s ash dams
and the end-user’s sites.











Duration

Scale

Risk

Magnitude

Activity

19123196

Probability

April 2020

Significanc Mitigation
e

Direct and indirect local
employment.
Local economy.

-

-

-

-

Positive

Not required

Direct and indirect local
employment
Local economy.

-

-

-

-

Positive

Not required

Nearby communities
Nearby terrestrial fauna
and flora
Nearby aquatic fauna and
flora
Nearby soil, surface water
and groundwater
resources

6

2

1

2

18
Acceptable

Not required
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RISK MANAGEMENT PLAN

Table 14 presents a plan for managing the identified risks associated with the beneficial use of AEL’s coal ash
in brick making and road construction. This plan was prepared in accordance with requirements of regulation
7(c) of the Waste Exclusion Regulations, 2018.
Note that while some of the risks had an acceptable significance rating and mitigation is therefore not required,
additional mitigation measures for these risks were included in the risk management plan to further reduce the
significance rating of these risks.
Table 14: Risk management plan

Activity

Risk

Ref. No.

Mitigation measures

Responsibility

Reclamation
of coal ash.

Smouldering coal ash.

4.1

Thermal survey of the ash
dams, which are being
reclaimed, after each external
fire.

AEL

Wind-blown dust.

4.2

Periodic wetting of exposed
coal ash and roads,
particularly prior to dry and
windy conditions.

End-user

4.3

Workers to wear appropriate
End-user
PPE (e.g. coveralls, goggles,
and dusk mask) when
working with or near coal ash.

4.4

Tarpaulins are used on the
vehicles to cover the coal
ash.

End user

4.5

Wetting of coal ash prior to
transporting it to the end
user’s site.

End user

4.6

Vehicles are regularly
checked for roadworthiness,
with maintenance and
servicing of vehicles as
required.

End user

4.7

Coal ash to be temporarily
stored on lined area with
bunding

End user

4.8

Coal ash storage areas to be
located away from nearby
people and surface water
bodies.

End user

Transport

Storage

Wind-blown dust and spillages.

Storage of coal ash on unlined
areas without bunding
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Activity

Risk

Ref. No.

Mitigation measures

Responsibility

Spillage of coal ash onto
unlined areas.

4.9

Maintain buffer area between
stockpiles and edge of lined
areas.

End user

4.10

Stormwater drainage around
the lined areas.

End user

4.11

Coal ash storage areas must
be sufficiently ventilated.

End user

4.12

Workers to wear appropriate
End-user
PPE (e.g. coveralls, goggles,
and dusk mask) when
working with or near coal ash.

Wind-blown dust from coal ash
stockpiles.

4.13

Periodic wetting of coal ash
stockpiles, particularly prior to
dry and windy conditions.
Alternatively, coal ash
stockpiles to be covered
using a tarpaulin.

End-user

Wind-blown dust and spillages.

4.14

Wetting of coal ash prior to
handling.

End-user

Secondary waste generation.

4.15

Provide appropriate storage
containers for secondary
waste generated.

End-user

4.16

Dispose of secondary waste
generated at licensed waste
disposal facility.

End-user

4.17

Develop and implement a
proper plan in accordance
with the relevant legislation
for closure of AEL’s ash
dams and the end-user’s
sites.

AEL and Enduser

Storage of coal ash in
insufficiently ventilated areas.

Production of
bricks and
road laying
using coal
ash.

Closure of
AEL’s ash
dams and the
end-user’s
sites

4.1

Improper closure of AEL’s ash
dams and the end-user’s sites.

Permitted Uses

AEL’s coal ash may only be used for the following beneficial uses:



Brick making



Road construction
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Safety Data Sheet

In accordance with regulation 9(a) of the Waste Exclusion Regulations, 2018, a Safety Data Sheet was not
required as AEL’s coal ash was classified as Type 3 and non-hazardous (Section 3.1.5).

4.3

Waste Manifest

A draft copy of the waste manifest is attached as APPENDIX C. This document is to be used to record the
amount of waste distributed to end users for the permitted uses.
In addition to the waste manifest, AEL will also maintain records of the enterprises established or supported and
the extent to which previously disadvantaged individuals have been supported in accordance with regulation
9(c) of the Waste Exclusion Regulations, 2018

5.0
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APPENDIX A

Document Limitations

APPENDIX B

Laboratory Certificates

APPENDIX C

Waste Manifest

DECLARATION OF WASTE DISTRIBUTED TO END USER FOR THE PERMITTED WASTE
WASTE GENERATOR
Waste generator company name:
BBEEE level:

VAT registration
number:

Tax compliance status (TCS) raised by SARS:

EME and/or QSE:
Enterprise establishment:
Previously disadvantages individuals (HDIs):
Black women ownership:
Physical address

Postal Address

WIS registration:
Service agreement no. with AEL:
Purchase order:
ETA Date:
Type of Service:

Contact:

Expected quantity:

Telephone:

Email:

WASTE DETAILS
SANS 10234 waste classification:

UN number:

Waste Type classification (GN R. 635):

Post-treatment classification (GN R. 635)

Waste physical property:

Packaging:

SANS 10228 class number:

Waste management applied:

Waste description:

Handling instructions:

Source of waste:

Process for end use:

PPE:

Special instructions:

DECLARATION
I acknowledge receipt of the ash material
above and will comply with the obligations
under the NEM: WA (Act No. 59 of 2008) its
Regulations and applicable National Norms
and Standards

Name:
Signature:
Date:

golder.com

