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CHAIRPERSON’S REVIEW

THIS IS MY FINAL REPORT BACK AS
CHAIRPERSON OF COALTECH.
This is my final report back to a Coaltech AGM
as chairman of this organization. When I reflect
back on when I took over, the organization was
in a state of flux – we needed a new CEO, the
changes to the corporate landscape in the coal
industry was having some impact on the stability of the Board and finally the spend on the research was pretty stagnant. I am glad to report
that much of this has been overcome during
these years but new challenges in terms of the
landscape will face us for the next few years
and of course the arrival of the global pandemic Covid 19 in the last quarter. As we continue
into the new financial year this global pandemic
continues to have a considerable impact into
how business is carried out across the world
and has impacted Coaltech also but we have
adapted to the way we carry on our business
by working remotely, maintaining good hygiene
habits and ensuring that we adhere to strict
social distancing with the use of face masks to
protect ourselves and others.
As I reported last year, Mr. Ranganai Chinamatira of Seriti Resources is to replace
me as chairman and Mr. Abiseshen Pillay of
South32 will serve as deputy chairman. I wish
them both success for their respective tenures.
I have agreed to assist Mr. Chinamatira for his
first year of chairmanship to ensure a smooth
transition during this difficult period.

From a global perspective, the world has remained tense because of the US/China trade
dispute, implications of Brexit and a general
uncertainty (and consequent expectation) of
where the world is going. Added to this the
continued concern of what impact that we as a
society are having on the planet due to our lifestyle and downside impact on the environment
– this is across the board in terms of energy
generation & use, deforestation for agriculture
and development, the ease of use of plastics
& packaging, the wanton disregard for waste
management practices in certain areas, air &
water pollution etc.. We as an industry have
our role to play in the aforementioned issues
and as an organization, we continue to support
research to look at all aspects of the coal supply chain to ensure that the industry remains
competitive, responsible and relevant to society
as a whole. Our relevance as an organization
can only continue if we have meaningful work
to perform to the benefit to the industry and
the country. For this to happen we need active
participation by our most capable people in the
development of projects within the technical
subcommittee structures and this needs to be
encouraged with all of our membership base.

In terms of our corporate support, I am delighted to report that Eskom have given very
strong indication of continued support to the
organization and I look forward to their strong
participation at all board and subcommittee
levels. Unfortunately, because of the business
cycle and ongoing impact of Covid 19 some
of our members have not been able to guarantee full financial support for a period. We
remain committed to them as they have shown
strong commitment to Coaltech for the past 20
years and I have no doubt that once we have
achieved stability, we will return to some degree
of normalcy in the future.
4
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In 2018, we had the first ideation sessions individually for the three technical disciplines of
Mining, Coal Processing and Surface Environment. Previously, we had a one-day strategic
session encompassing all technical disciplines
which in many respects was not entirely focused
and generally was not that effective in generating ideas across the disciplines. The work for
the ideation sessions was led very ably by our
CEO and the respective subcommittee chairpersons and I believe yielded some positive results
in terms of new projects and initiatives – one
outcome of it was the research spend jumped
considerably in 2019. It remains our intention to
have a series of mini-ideation sessions shortly to
augment the ideas generated in 2018.
The following is the structure of the technical
subcommittees
• Mining (including underground mining, open
cast mining, Ventilation, Engineering & Geosciences disciplines) – led by Mr H Potgieter.
• Coal Processing – led by Mr J Voges.
• Rehabilitation and Surface Environment
– led by Ms R Muhlbauer.
I am truly indebted to the above chairpersons
for their dedication and commitment to the work
of the respective subcommittees, their knowledge and leadership in the respective areas
has been remarkable over the years.
The following projects were completed during
the year:
•
•
•
•
•
•
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•
•
•
•
•
•
•
•
•

COAL PROCESSING
Comprehensive literature study of the
use of coal discards.
Fine coal beneficiation with a Knelson
concentrator.
Purchase and erection of a Sepair dry
treatment pilot plant.
SURFACE ENVIRONMENT
Development of a rehabilitation decision
Interface for coal mining.
The impact of cattle grazing on recently
rehabilitated land.
Updating of the coal mining rehabilitation
guideline.
Brine treatment with a Saltech DyVar
pilot plant.

The following new projects are being undertaken:
•
•
•
•
•
•
•
•
•

MINING
Methane ignitions on continuous miner
cutting heads, Phase 5.
The effects of antioxidants on
spontaneous combustion of coal.
Improved utilisation of underground coal
resources.
PROCESSING
Sepair pilot plant testing of different
South African coals.
Ceramic drying of fine coal.
Development of a horizontal winnower.
The use of wind sifter technology.

MINING
Methane ignitions on continuous
minercutting heads, Phase 4.
Dust monitoring on continuous miners.
The development of standards for
opencast stemming and blasting.
Review of the use of disposable dust
masks.
Detection of old bords and pillars
revisited.
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•
•
•
•
•
•
•
•
•
•

SURFACE ENVIRONMENT
Absorption capability of different bamboo
species.
The impact of precipitation on
rehabilitated soils.
The use of ground penetrating radar on
rehabilitated soils.
Soil fabrication with fine coal and coal
discards.
Research into eutectic freeze
crystallisation.
Wetland repair with Dongalock shutters
Vegetation resilience on
rehabilitated land.
Development of a diatom-based pan
index.
Groundwater study of the Saalklapspruit
rehabilitated wetland.

During 2019 three PhD and one BSc (Hons)
students completed their studies, bringing the
total number of students supported by Coaltech
to 127 with 15 bursary students being supported by Coaltech during this year.

On behalf of the Board I would like to thank
all the researchers for their dedication and
hard work as well as for delivering high quality
outputs on all the Coaltech projects. Detailed
reports on the progress of some of the projects
are provided in this Report.
It has been decided that the Coaltech Colloquium will be held every 18 months. Our last event
took place Friday, 11 October 2019 at the Ridge
Hotel in Emalahleni. The last two colloquia have
been very well attended and we look forward to
an equally successful event in 2021; likely to take
place in mid-2021 due to the impact of COVID-19.
I would like to thank the board members for their
continued support during the past three years, with
a special thanks is our CEO, Henk Lodewijks, and
our administrator, Carmen Bergman-Ally, for their
sterling work behind the scenes that keeps the
organisation running smoothly.

DAVID POWER
Chairman of Coaltech Research Association

6

ANNUAL REPORT 2019/20

WWW.COALTECH.CO.ZA

COALTECH BOARD

Chairperson

David Power

CEO Coaltech
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Abiseshen Pillay

Henk Lodewijks

Ranganai Chinamatira

Navin Singh

Schalk van Wyk

Chris van Alphen

Marius Smith

Clement Maila

Sietse van der Woude

Hendrik Potgieter

Ritva Muhlbauer

Jan Voges
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Kaizer Raqowa
Lydia van der Merwe
Setobane Mangena
Shinelka Singh

Glencore (Chairperson)

Anglo American (Vice Chairperson)
Seriti

Sasol

South32
Exxaro
Sasol

Eskom

ASSOCIATE MEMBERS
Buhle Xakalashe
Johan Cowan
Johan de Korte
Marco Le Roux
Natasia Naude
Nicola Wagner
Phildré Lötter
Phinda Mamba
Quentin Campbell
Samson Bada
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Mintek
Genet

Private

North West University
University of Pretoria

University of Johannesburg
Fraser Alexander
Universal Coal

North West University

University of the Witwatersrand
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Hendrik Potgieter
Gavin Silver
Christian Teffo
Danie Lourens
Dave Roberts
Frikkie Fouche
Frikkie Fourie
Gerhard Stenzel
John Ndwamise
Kate Mthethwa
Maqadini Mpepe
Peter Roberts
Rekson Mabuza
Sumaya Khan
Tokkie Schutte

Sasol (Chairperson)

Seriti (Vice Chairperson)
Minerals Council SA
Exxaro
CSIR
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Anglo American
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Seriti
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Anglo American
Anglo AMerican
South32
CSIR

Anglo Americna

ASSOCIATE MEMBERS
Bekir Genc
Bheki Mthethwa
Francois Malan
Jan Brits
Lesley Jeffrey
Nicola Wagner
Roxanne Snoer
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University of the Witwatersrand
Kuyasa

University of Pretoria
Namane Resources
SRK

University of Johannesburg
Maptek
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ENVIRONMENT
Ritva Muhlbauer
Elmien Webb
Avhurengwi Nengovhela
Charles Linstrom
Gail Nussey
Jannie Horak
Jurie Human
Nicola Torley
Reginald Mabalane
Thembani Mashamba

Anglo American (Chairperson)
Glencore (Vice Chairperson)
South32
Exxaro
Sasol

Glencore

Anglo American
Seriti

Minerals Council SA
South32

ASSOCIATE MEMBERS
Adrian Haagner
Alison Lewis
Carla Hudson
Eduard Stam
Garry Paterson
Gareth Simpson
John Zvimba
Jonathan Taylor
Lesley Jeffrey
Mariekie Gericke
Paul Oberholster
Sue Harrison
Wayne Truter
Zama Mthabela
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Agreenco

University of Cape Town

Mine Water Coordinating Body
University of Venda

Agricultural Research Council
Jones & Wagner

Water Research Commission
North West University
SRK

Mintek

University of Free State

University of Cape Town
University of Pretoria

University of the Witwatersrand
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EVALUATION OF SEPAIR DRY PROCESSING UNIT
J de Korte - Private

1. INTRODUCTION

The pilot plant was built in Russia and shipped
to South Africa during the latter half of 2019.
The plant was then transported from Durban to
Dorstfontein Mine where the plant was assembled during November 2019. Kwena Mineral
Processing was appointed to undertake the
task of assembling the plant at the mine and
also to facilitate the supply of conveyors to feed
the plant and remove the product and discard
from the plant.
The plant was commissioned during January
2020 under the supervision of Gormashexport
representatives, Andrey Stepanenko and his
son, Artem Stepanenko. The first test runs on
the Sepair unit were carried out after commissioning under the guidance of the Gormashexport representatives. They also trained personnel from Kwena Mineral Processing in the
operation of the pilot plant.

2. THE SEPAIR DRY COAL
SEPARATOR
The Sepair uses pneumatic suction to draw
lighter coal particles upwards from a steel mesh
conveyor belt leaving heavier stone and shale
particles on the conveyor. The suction is provided by a fan and the suction power can be
adjusted by changing the fan speed. The speed
of the mesh conveyor can also be adjusted to
increase the rate of removal of the stone and
shale particles left on the conveyor after the
product coal has been removed by the suction
of the fan. The vacuum is applied via a ‘suction
nozzle’. The clearance between the nozzle and
12

the woven steel conveyor is adjustable to allow
for coarse particles to pass unhindered.

Figure 1: A schematic diagram of the Sepair unit
Raw coal is fed via a conveyor belt (not shown
in Figure 1) to a vibrating feeder: The feeder
allows the coal to be introduced to the woven
mesh conveyor (2) as a single particle layer
(in the case of sized coal). Fine coal in the
feed is removed by falling through the woven
mesh conveyor via a chute (5). The product
coal (lighter material) is drawn upwards by the
vacuum and transported to a primary pneumatic cyclone equipped with an air-lock valve. The
coal is discharged via the valve onto a product
conveyor (3).Dust and fine coal reports to a
secondary pneumatic cyclone, also equipped
with an air-lock valve, and discharged (4) either
into a container or onto a conveyor. Air exits the
system via the secondary cyclone vortex finder
(6) and if necessary, a bag filter can be installed
to capture any dust in the air discharged. The
stone remaining on the woven mesh conveyor
is discharged onto a discard conveyor.
The feed rate of coal to the Sepair needs to be
controlled so that the unit can remove all the
coal in the feed (via the suction nozzle) and remove all the stone in the feed (via the conveyor). The feed rate will depend on the size range
of the feed coal as well as the specific settings
of the fan and woven steel conveyor.
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Coaltech has been investigating dry processing
of coal since 2009. A new dry processing technology, Sepair, was developed in Russia and
reported to be an effective dry coal processing
technique. The Coal Processing Sub-committee decided to investigate the potential of the
Sepair process towards the dry beneficiation of
South African coals. Gormashexport, the Russian company that developed the Sepair process, was approached and the supply of a pilot
Sepair unit to Coaltech was negotiated.

EVALUATION OF SEPAIR DRY PROCESSING UNIT
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A photograph of the pilot Sepair pilot plant is
shown in Figure 2 and a view of the nozzle and
woven mesh conveyor belt is shown in Figure 3.

3. TEST WORK ON THE SEPAIR
CARRIED OUT TO DATE
During February and March 2020, a number of
tests were conducted on the Sepair to evaluate
the processing capability of the unit. The specific objectives of the tests were to:
a) Confirm the rated capacity of the pilot plant.
b) Confirm that the Sepair can process coarse
as well as fine coal.
c) Establish the efficiency of the separation 		
affected by the Sepair unit (Cut-point density
(d50) and Ecart Probable Moyen (EPM)).
d) Determine the influence of size range on the
unit performance.

Figure 2: Sepair pilot plant
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e) Evaluate the influence of moisture content of
the feed coal on the separation.
f) Identify the advantages as well as the
limitations of the unit.
Tests were carried out on raw coals from the
No.2 Seam and No.4 Seam. The coal fed to the
pilot plant was pre-screened to provide narrow
sized ranges - typically 50 x 25mm and 25 x
10mm size fractions. A summary of the results
obtained from the tests to date is presented in
the next section. Further tests planned were unfortunately temporarily halted by the Covid-19
lockdown and will resume at a later date.

4. RESULTS OBTAINED ON THE
SEPAIR UNIT TO DATE
The results obtained from a series of tests carried
out on the Sepair during March 2020 are summarised in the tables and graphs on page 14.

Figure 3: Nozzle and woven mesh conveyor
PROCESSING

The Sepair should ideally be fed with coal with
a narrow (2:1) size range. When processing
coal with a size range of 50 x 25mm, the pilot
plant has a capacity of about 40 tons per hour.
When processing finer coal or coal with a wider
size range the capacity will be lower.
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Table 1: Results of tests conducted on 50 x 25mm no.4 Seam coal
ASH CONTENT %

CV (MJ/KG)

TEST #

FEED

PRODUCT

DISCARD

FEED

PRODUCT

DISCARD

YIELD %

ASH UPGRADE

CV UPGRADE

C1

39.4

25.0

59.0

17.56

22.94

6.25

57.5

14.4

5.38

C2

C3

40.6

39.7

27.6

25.1

50.4

50.0

17.07

17.44

21.42

22.81

12.78

21.20

9.93

C4

39.1

26.2

58.0

17.68

22.12

C6

39.4

29.1

57.0

17.56

C5

40.5

26.1

56.5

17.11

13.04

42.9

14.6

5.38

52.7

14.4

4.08

9.80

59.3

20.02

10.20

63.0

10.3

2.46

21.03

12.46

53.4

10.1
9.9

3.55

4.29

12.5

4.28

39.7

26.7

52.0

17.44

22.05

C9

40.5

30.6

49.5

17.11

21.40

12.89

47.5

AVERAGE

39.8

27.3

53.7

17.38

21.66

11.04

51.8

39.6

29.5

51.1

17.48

4.35

41.5

C7
C8

13.0

11.97

48.7

12.9

4.44

13.0

4.61

Table 2: Results of tests conducted on 25 x 10mm No.4 Seam coal
CV (MJ/KG)

TEST #

FEED

PRODUCT

DISCARD

FEED

PRODUCT

DISCARD

YIELD %

ASH UPGRADE

CV UPGRADE

F1

30.0

25.9

55.1

21.22

22.34

10.68

86.1

4.1

1.12

22.40

11.52

F2

F3

F4

F5

F6

30.0

30.0

30.0

30.0

30.0

25.5

25.8

25.2

25.2

25.4

58.4

53.2

56.5

53.7

56.7

21.22

21.22

21.22

21.22

21.22

22.10

22.68

9.09

11.21

86.3

84.8

84.8

4.2

4.8

1.18

1.46

12.19
9.19

85.5

4.7

1.66

10.78

85.1

4.5

1.17

F7

30.0

25.3

57.7

21.22

22.88

AVERAGE

30.0

25.5

55.9

21.22

22.39

11.61

85.3

4.8

0.88

23.02

21.32

83.0

4.5

4.6

1.80

0.10

As can be seen from the results shown in Table 1, an average ash upgrade of 12.5%
and a calorific value upgrade of 4.28MJ/kg were obtained on the 50 x 25mm coal at
an average product yield of 51.8%. The yield obtained on the 25 x 10mm coal (Table
2) was higher at an average of 85.1% whilst the ash and calorific value upgrade obtained was 4.5% and 1.17MJ/kg respectively.
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6. EFFICIENCY OF SEPARATION
The separation efficiency of the Sepair, as
determined from tests conducted during March
2020, is shown in Table 3 for the 50 x 25mm
size fraction and Table 4 for the 25 x 10mm size
fraction.

It can be seen from Tables 3 and 4 that relatively good separation efficiency is obtained on the
Sepair and that the separation is sharper than
that of other dry coal processing equipment.
Typical partition curves for the 50 x 25mm
and 25 x 10mm size fractions are shown in
Figures 4 and 5.

Table 3: Separation efficiency (50 x 25mm coal)
TEST #

FEED %
ASH

PRODUCT
% ASH

DISCARD %
ASH

PRODUCT
YIELD %

D50
(CUTPOINT
DENSITY)

EPM

ORGANIC
EFFICIENCY

NEAR
DENSE
MATERIAL

C1

39.4

25.0

59.0

57.5

1.740

0.1342

84.9

7.6

C2

40.6

27.6

50.4

42.9

1.657

0.1088

65.1

16.1

C4

39.1

26.2

58.0

59.3

1.776

0.1376

85.1

7.6

C3
C5
C6
C7
C8

C9

AVERAGE

39.7
40.5
39.4
39.7
39.6

40.5

39.8

25.1
26.1
29.1
26.7
29.5

30.6

27.3

50.0
56.5
57.0
52.0
51.1

49.5

53.7

41.5
52.7
63.0
48.7
53.4

47.5

51.8

1.674
1.726
1.709
1.687
1.708

1.673

1.705

0.0859
0.0982
0.2426
0.1364

71.0
81.1
82.0

10.0
8.5
7.9

73.8

10.7

64.0

12.0

0.1279

75.5

10.2

0.1227

0.0847

72.6

11.1

Table 4: Separation efficiency (25 x 10mm coal)
TEST #

FEED %
ASH

PRODUCT
% ASH

DISCARD %
ASH

PRODUCT
YIELD %

D50
(CUTPOINT
DENSITY)

EPM

ORGANIC
EFFICIENCY

NEAR
DENSE
MATERIAL

F1

30.0

25.9

55.1

86.2

1.874

0.1199

93.4

10.2

92.8

8.4

F3

F4

F5

F6
F7

AVERAGE

15

30.0

30.0

30.0

30.0

30.0
30.0

30.0

25.5

25.8

25.2

25.2

25.4
25.3

25.5

58.4

53.2

56.5

53.7

56.7
57.7

55.9

86.5

84.9

84.9

83.2

85.5
85.6

85.3

1.832

1.846

1.920

1.869

1.984

0.1495
0.1402
-

95.3

8.1

94.1

11.5

99.0

17.5
10.7

91.9

1.898

-

94.0

1.889

0.1365

94.4

9.9

9.1

PROCESSING
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Figure 4: Partition curve for 50 x 25mm coal

Figure 5: Partition curve for 25 x 10mm coal
16
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From the work conducted on the Sepair
to date, the following conclusions can be
drawn:
•
•
•
•

•

17

The Sepair is extremely easy to operate.
The unit reaches stable operation within
minutes.
The separation (cut-density) can be easily
adjusted by simply changing the fan speed.
Low-yielding coals (such as discards) can
be accommodated by speeding up the woven mesh conveyor to increase the rate of
removal of the reject material.
The capacity of the Sepair depends on the
size range and type of coal processed as

•
•
•

•

well as the settings of the fan speed and
the woven conveyor speed. On sized coal,
the capacity as stated by the supplier was
proven to be achievable.
The Sepair can cut at a lower relative density than other dry processing equipment.
The processing of small coal has been proven but the processing of fine coal (minus
10mm) still has to be evaluated.
The moisture content of coarse coal (plus
10mm) fed to the unit does not seem to
affect the separation but more tests are required on this aspect of the operation.
To date, only sized coals were evaluated but
it is planned to conduct tests on un-sized
(50 x 0mm) coal to assess how well the Sepair can upgrade the coal.

PROCESSING

6. INTERIM CONCLUSIONS
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BENEFICIATING HIGH ASH COAL USING WIND-SIFTER SEPARATION
J. Alade & S.O. Bada - University of the Witwatersrand

Coal is heterogeneous in nature, with both
organic and inorganic matters, and prior to its
utilisation for specific application, it is required
that its inherent mineral constituents be removed. The dry beneficiation of coal offers an
alternative approach as a clean coal technology
(CCT) in separating these impurities, i.e. the inherent ash forming minerals prior to coal utilisation. Even though higher separation efficiency
is obtained from wet beneficiation than the dry
method, the wet approach still faces major challenges. A few challenges surrounding the wet
beneficiation of coal include: water scarcity, the
cost of dewatering, and treating tailing effluents
and high operation cost. With the increment in
the output of -6mm coal from fully mechanised
mining method, dry beneficiation might reduce
the high operating costs associated with the
conventional coal beneficiation of this fraction.
Irrespective of the technical and economic viability of the wet techniques for coal processing,
water demands would continue to be a major
challenge for present and future developments
in mining and coal processing in South Africa
(SA), and globally. These challenges provide
the major motivational aspects of this study,
namely an investigation to explore the potential
of wind sifter in beneficiating South African coal.
This new approach of dry coal beneficiation

18

was a research (Master’s project) carried out
to utilise the wind-sifter, to beneficiate run-ofmine coal. The research was funded by the
Coaltech and supported by the National Research Foundation of South Africa’s SARChI
Clean Coal Technology. The reach of the inquiry was to design and fabricate a zigzag wind
sifter separator and investigate how efficient it
is to beneficiate South African coal. AutoCAD
software was used to design a three-dimensional wind sifter separator domain while a
CFD simulation software was used to simulate and optimise the separation process. The
dimension of the separator was based on the
optimum separation performance observed
from the simulator, which was then taken to
the manufacturer for fabrication.
NEWLY DESIGNED WIND SIFTER
SEPARATOR
Figure 1 shows the newly fabricated wind sifter
separator. It is required to separate particles in
an air stream, within two separating chambers
depending on the required product’s grade and
its end application. In this invention, the coal
is fed into the first chamber (the wind sifter
chamber) through the coal inlet 4 (Figure 1)
and forced draft air is provided through an airjet inlet (2). The transportation of the coal and
the air flow occurs in a counter-current manner
which facilitates the lighter (clean) coal particles
to be transported into the second chamber (the
diffuser chamber) and separated according to
their relative density into four different bins.
The basic separation occurs according to Figure 1 by supplying air into the separator with
the aid of 1, entering through 2, travels through
3, 6, 7 and out through 8. The separation of the
coal particle occurs by feeding the ROM through
4 and it falls into 3 and as the particles bounce
on the zigzag cross-section, some separation
occurs owing to the differences in their densities.
PROCESSING

Coal is a globally abundant fossil fuel resource
and on a global stage, the coal industry contributes substantially to the global economy. In the
Southern Africa region, coal plays a key part in
the economic advancement of the region and is
very much available in South Africa. The country is projected as the sixth largest exporter of
coal and the seventh largest coal producer in
the world. Coal contributes to about 77% of
South Africa’s primary energy, thus the need to
utilise coal efficiently is of importance to South
Africa. If the current rate of mining and usage
remains the same, South African coal reserve is
estimated to last for more than a century.
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J. Alade & S.O. Bada - University of the Witwatersrand

Figure 1: Configuration of the wind sifter separator assembly

1. Air Blower
2. Air inlet
3. The first chamber (the wind sifter) with the 		
zigzag section
4. Rotary airlock valve for the coal-feed
5. Support frame for the wind sifter
6. Exit of the clean coal from the first chamber
into the second chamber
7. Second chamber (Diffuser chamber) to collect the clean coal
8. Filter section (with filter cartridge) to prevent
coal dust from escaping to the environment
9. Coal bin for the first chamber
10. Coal bin for the second chamber
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The separator has since been fabricated, and
the test work results on the efficiency of the
separator in beneficiating coal will be presented
in the next report. Hence, in this report, the simulation results achieved during the designing
of the separator are presented, along with the
assumptions made as stated below.
In order to carry out the simulation process and
designing of the separator, the following assumptions were made:
I. Sphericity of the particles was one.
II. Each coal density represented in the
simulator was given a particular size to
simplify the simulation.
III. Normal and tangential restitution coefficients
of the boundary for the wind sifter separator
was assumed to be 0.7. This was to ac
count for the inner section of the separator
was lined with linatex rubber HDS 60 to
prevent the breaking of the coal as it is being
transported in the air stream.
PROCESSING

The lighter particles of different densities (clean
coal products) are transported by air from 2, 3
through 6 into the second separating chamber
(7). The coal particles are separated in the bins
(10) after attaining their settling velocities, while
the heavier particles fall through 3 to the coal
bins at the base of the wind sifter section. For
the first chamber, there are three bins (9), while
the second chamber (diffuser chamber) has
four coal bins (10).
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Figure 2: Concept of particle settling velocity

form part of the data utilised in determining the
overall dimension of the separator fabricated.

Where FD is the drag force on the particle
FW is the weight of the particle
FB is the buoyant force.
A is the particle,

To determine the optimal velocities for each size
fraction in the simulator, different set velocity
was utilised. At 10m/s for the (-6.7+3.36mm) size
fraction, it was observed that all the particles
were carried off in the air stream which meant
that there was no separation. Similar resultw
were obtained for 9.5 and 9m/s and upon reducing the velocity further, an optimal velocity of
6.6m/s was attained for the -6.7 + 3.36mm fraction as seen in Figure 3. A similar process was
also conducted in Figure 4 and 5 for -3.36+1mm
and -1mm fractions until an optimal mass yield
at velocities of 4.2m/s and 1.7m/s for RD of 1.6
was obtained. The results of the simulation test
runs are depicted in Figures 3, 4 and 5.

When FB >FW+FD, the particle travels in the
airstream but when FB=FW+FD, the settling
velocity of the particle is achieved.

DETERMINATION OF THE
SEPARATOR MASS YIELD AT
OPTIMAL VELOCITIES
The particle size chosen for this experiment was
-6.7mm and was partitioned into three size fractions; (-6.7+3.36mm, -3.36+1mm, and -1). The
purpose of this report is to present only the simulation result at a relative density of 1.6, which
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The concept of settling velocity (Figure 2) was
also utilised in this study;
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Figure 4: Mass yield of (-3.36mm +1.0mm) size fraction at 4.2m/s
21

ANNUAL REPORT 2019/20

WWW.COALTECH.CO.ZA

PROCESSING

Figure 3: Mass yield of (-6.7mm + 3.36mm) size fraction at 6.6m/s

BENEFICIATING HIGH ASH COAL USING WIND-SIFTER SEPARATION
J. Alade & S.O. Bada - University of the Witwatersrand

Figure 5: Mass yield(s) of -1.0mm size fraction at 1.7m/s

The main observations made from the results in Figures (6, 7 and 8) are:
1. The yield reduces as the relative density
increases at constant particle size.
2. The yield also reduces at constant relative
density while increasing particle size.
3. It can be observed from the Figures 6, 7 and
8 that in some cases the yield achieved from
high relative density with low particle sizes
were more than yield from particles with low
relative density and high particle size. For
example, for (-6.7+3.36mm) size fraction,
22

the yield of a particle at 1.3RD and 6.7mm is
23.6% which is lower than 68.7% achieved
from a particle with 1.9RD and 3.36mm.
These results show that particle size and density are the main factors that play a major role
in the transportation and separation of particles
in an airstream as they influence the drag force
and buoyant force experienced by the particle.
This is not the case for some dense medium
separation processes the float and sink method
which partitions coal particles based on their
relative density, following Archimedes’ principle
once the condition of the medium to ore ratio is
adhered to.
PROCESSING

A further study was also carried out on the simulator to determine the effect of varying particle
sizes on the separator efficiency while keeping
the individual relative densities constant.
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Figure 6: Mass yield of (-6.7mm +3.36mm) size fraction at various sizes and 6.6m/s
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Figure 7: Mass yield of (-3.36mm + 1.0mm) size fraction at various sizes and 4.2m/s
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Figure 8: Mass yield of (-1.0mm) size fraction at various sizes and 1.7m/s

In conclusion:
• An innovative laboratory scale wind sifter
separator has been designed and fabricated.
• The model that was developed from this
research will be used in the scaling up of the
separator after the experimental tests are
concluded.
• The picture of the fabricated wind sifter separator can be seen in Figure 9.
Figure 9: Completed Wind Sifter Separator
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Further investigations will be carried out on the
separator in order to compare the results obtained experimentally with that from the simulation test runs.

WASTE BENEFICIATION LITERATURE STUDY
Dr J Burgess - Isle Utilities

Chemically, South African discards contain
significant concentrations of sulphur minerals,
predominantly in the form of pyrite. This means
that beneficiation methods that separate sulphur-rich from sulphur-lean particles are a useful
means of creating benign, inert material that can
be utilised in applications such as brickmaking
as well as sulphur-rich material which can be
used as feedstock for sulphuric acid production.
The minor elements found in discards include
Mo, In, Pb, Sn, Sb, Ge, Cs, Ce, U, Th, Bi and
Se. If present in sufficient concentrations, some
of these elements can be used in niche applications such as glass pigment production. Coal
washing efficiently removes clay from run-ofmine (ROM) coal, and the enriched clay content
of discards is frequently the second most important factor (after particle size) in the selection of a
suitable beneficiation process.
Discards can be beneficiated using physical,
chemical, physico-chemical and bio-beneficiation methods. Physical methods include
gravity separation, which can be wet or dry,
and magnetic separation (dry). The separation
performance of gravity, magnetic, and electrostatic separation processes decreases as the
particle size decreases and even the enhanced
gravity separator is incapable of separating
ultrafine coal efficiently. Gravity, magnetic and
electrostatic separation methods are inefficient
in reducing ash yield in ultrafine coal and therefore a combination with flotation is necessary to
achieve a product sellable in the market.
Physico-chemical methods use the differences
between surface properties of coal and mineral
particles, and include flotation and oil agglom26

eration. Ultrafine coal particles mixed with
ultrafine mineral matters cannot be efficiently
processed by gravity separation techniques,
due to the small size of the particles and the
decreasing effect of gravity. Physico-chemical
methods such as flotation are better to separate
fine coal particles from fine mineral particles,
taking advantage of surface properties of different particle types. However, ultrafine discard
beneficiation cannot easily be achieved within a
practically viable time scale if the particle mixture contains a large amount of clay particles.
Oil agglomeration is well suited for beneficiation of tailings material. It can be used to
recover fine and ultrafine coal particles from
tailings, providing an alternative to gravity
settling of flocculated aggregates, and perhaps ultimately eliminating the need for tailings
dams. It takes advantage of the surface properties of coal and gangue particles and can
overcome the limitation of the particle size.
The only major factor limiting the application of
this kind of technology is the high cost associated with the usage of oil. Ultrafine coal beneficiation by using oil agglomeration is probably
one of the most promising methods due to its
comparatively high efficiency and selectivity.
Nevertheless, it is an expensive way to beneficiate fine and ultrafine coal particles, due to
the oil consumption. However, this constraint
can be relaxed by using a water in oil emulsion as agglomeration binder, decreasing the
consumption of oil tenfold. Methods replacing
oil with oil in water emulsion are emerging and
have potential for efficient and cost-effective
beneficiation of fine, clayey discards.
Chemical methods are leaching by acid or
alkali. Gravity separation or flotation may be
effective for the removal of inorganic sulphur,
but chemical leaching is more suitable for
the reduction of organic sulphur. Therefore, a
combination of flotation and chemical leaching
is recommended. Chemical beneficiation uses
expensive reagents and leads to the generation
of a large amount of wastewater which must be
treated before discharge.
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Coal discards are as heterogeneous as coal
itself and are not often characterised in published literature. The primary characteristic
influencing the ways which discards can be
beneficiated is the particle size distribution, as
the size of the coal and gangue particles determines their fate and behaviour in beneficiation
processes. Thus the major beneficiation technologies have distinct operating size ranges.

WASTE BENEFICIATION LITERATURE STUDY
Dr J Burgess - Isle Utilities

In addition to the matrix below, there is also potential for production of briquettes for industrial
and domestic use, and for slurry fuels prepared
using coal discards and waste oil. The discards
can then be used for power generation. This
usage is the only one in the literature which
was presented in enough detail to inspect the
economics of energy generation with discards
and make a comparison with energy generation
with coal. It has been shown that coal waste is
a more economically attractive slurry fuel component than coal.
Several opportunities exist for the re-use or repurposing of large-volume mine waste, including
slurries and discards, fabrication or amelioration
of soils, and the manufacture of niche products
such as pigments, coagulants for wastewater,
sulphuric acid, ceramics and stone paper. Despite

these opportunities, commercial application of
options for the re-purposing of large-volume mine
wastes remains limited, and many of the identified
opportunities have not been developed beyond
the laboratory scale.
During this project it became clear that it is not
possible to provide a comprehensive techno-economic assessment comparing all the available options with each other for all sites in South Africa,
because of the number of variables which differ
from site to site, from discard to discard, and over
time as well as the vast ranges covered by those
differences. However, it is possible to undertake
techno-economic assessments of smaller numbers of pre-screened options and select one for
application to one specific coal waste, at one site,
at a point in time.

Coal Processing Waste

Metallurgical Processing
Bulk Leaching

Physical Separation

Roasting
Sulphide-rich
waste

Iron
sulphates

Iron
oxides

Sulphuric
acid

Soil
ameliorant

Paste
backfill

Sulphide-lean
waste

Cover/barrier
for waste

Recovered
coal

Fabricated Construction Energy
soil
material
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Matrix of options for the re-purposing of coal processing waste (Broadhurst et al., in press)
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SEPARATION OF COAL
J. Pieterse & N. Naudé - University of Pretoria

The use of magnetite as a medium in the wet
processing of coal has been used since the early days of dense medium separation. The high
magnetic susceptibility and density of magnetite make it an ideal medium to use in wet coal
beneficiation because it is relatively easily and
successfully recoverable. Owing to the need for
cleaner technologies, Coaltech has been investigating alternative dry processing processes
with the Bohou process identified as a possible feasible option (Developed in China). The
Bohou process comprises dry dense medium
separation in which the medium is magnetite.
The recovery and re-use of magnetite is, however problematic. The aim of this investigation
was to determine how efficiently magnetite can
be recovered and identify the factors influencing
the magnetite losses during this dry processing.
The test work for the project is divided into two
phases. The aim of Phase 1 is to identify the
magnetite losses to the oversize coal fraction
for different moisture conditions of the coal and
magnetite. In Phase 2, a mixture of magnetite
and high-titanium magnetite (an alternative
source of magnetite) was used to conduct test
work to determine if this mixed medium could
be successfully recovered from fine coal.

During Phase 2, the effects of using different
screens and different moisture conditions were
investigated. For both phases, the samples
received were divided into three categories
containing different moisture contents: dry coal
and dry magnetite, dry coal and wet magnetite
(4 to 4.4%), and wet coal (3,5 to 6.5%) and dry
magnetite. In Phase 1, the coal samples were
screened at 13.2mm, the oversize mixed with
magnetite, and then screened with a 13.2mm
screen: the magnetite losses were then recorded. Figure 1 shows how the clay fractions in the
samples stuck to the magnetite surfaces. For
Phase 2, the prepared samples were screened
at 3mm, 13.2mm, and with a 3mm high-frequency screen. The undersizes were passed
through a low-intensity magnetic separator. The
recovered magnetite was then passed over a
magna chute to further recover the magnetite.
The results for both phases indicated that the
highest percentage recovery of magnetite
occurred when dry magnetite and dry coal
samples were used. The wet magnetite samples also indicated high recovery, but the wet
coal samples were detrimental to recovery and
significant losses were observed. It was found
that the magnetite stuck to the surface moisture
of the coal. The use of a high-frequency screen
seemed to improve recovery of the magnetite
from the wet coal samples and the recovery
increased from 45.38% (Figure 2) to 74.27%
(Figure 3). It is interesting to note that recovery
from the high-frequency screen for both dry
and wet magnetite samples was lower than that
achieved with a conventional 3mm screen.

PROCESSING

The test results indicated that magnetite can
be recovered from the dry beneficiation of coal
when the surface moistures of both the coal
and magnetite are controlled. Use of a high-frequency screen can improve recoveries only for
conditions where the surface moisture of the
coal is high.

Figure 1: Clay on the surface of the magnetite
28
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Figure 3: Recovery of magnetite and high-titanium magnetite using 3mm
high-frequency screen
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Figure 2: Recovery of magnetite and high-titanium magnetite using 3mm screen

EVALUATION OF ILMENITE AS A POSSIBLE MEDIUM IN A DRY DENSE
MEDIUM FLUIDISED BED
K.N. Tshibangua, B. North & N. Naudé - University of Pretoria & CSIR

One such dry beneficiation method, proposed
and developed in China, is the dry dense medium
fluidisation separation of coal. Published work using this technology has mainly focused on using
magnetite as a medium, but the recovery and reuse of the magnetite are found to be problematic.
This study extends the approach by investigating the use of ilmenite (FeTiO3) as an alternative medium for this dry dense medium fluidisation process. Ilmenite was considered due
to its clean surface properties, hydrophobicity,
and sphericity. It is expected that contaminants
will not attach to the ilmenite surface and that
ilmenite will not attach to the coal surface and
be lost. The initial investigation considered two
types of media: a reference medium, which
consisted of ilmenite and sand, and a medium
that resembled that used in the current dry
dense medium fluidisation process, consisting
of ilmenite and fine coal. The experiment was
conducted on coal sized from 13.2–50mm in a
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laboratory-scale cylindrical fluidised bed. The
relative deportments of density tracers (Figure
1) were used to determine the Écart Probable
Moyen (EPM).
The results revealed that a uniform and stable
fluidised bed could be achieved using both
media. At optimal conditions, the bed medium
consisting of ilmenite with sand had a separation EPM of 0.045 and a cut density of 1.80g/
cm3. The blend of 60% fine coal and 40%
ilmenite gave optimum medium performance at
a bed split of 1.5g/cm3 and delivered a separation efficiency (EPM) of 0.05.
Yields of feeds of plant and run-of-mine coal
samples were 61.44% and 71.27%, respectively, at the optimal condition with the binary
medium consisting of fine coal and ilmenite.
The study also revealed that ilmenite does not
attach to the surface of dry coal. The highest recovery of ilmenite was 99.79% when the ilmenite used only once, which gave an ilmenite loss
of 5.12kg/t.
The recovery of ilmenite slightly decreased with
an increase of the surface moisture content of
the coal. The peak losses of ilmenite on coal

Figure 1: Deportment of tracers using a mixture of 60% fine
coal and 40% ilmenite as the medium in an air dense medium
fluidised bed
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Alternative dry beneficiation methods are in
high demand, especially for use in arid geological environments. Dry processing eliminates
the need to use water and is claimed to deliver
high separation precision and rapid return on
investment.

EVALUATION OF ILMENITE AS A POSSIBLE MEDIUM IN A DRY DENSE
MEDIUM FLUIDISED BED
K.N. Tshibangua, B. North & N. Naudé - University of Pretoria & CSIR

were 24.25kg/t at an external moisture of 4%.
These losses may be significantly reduced if a
high-frequency screen is used instead of conventional screening processes.
Stereomicroscopy images (Figure 2) revealed
that the surfaces of ilmenite that were used only

once and ilmenite that was recirculated and
re-used 10 times were similar, and that no clays
attached to the surface of the ilmenite.
It was concluded that ilmenite can be successfully used as a replacement medium in the dry
dense medium separation process.
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Figure 2: Stereomicroscopy of ilmenite medium surface after passing through dry high gradient
magnetic separator
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PREVENTING CUTTING HEAD FLAMMABLE GAS IGNITIONS ON
CMS: PHASE 4 – FINAL REPORT
I Labuschagne, AP Cook, TF Ngobeni, N Spyridis, EFW Petersen, R du Preez, C Shaw, E Mkhonto
- Sasol & Latona Consulting

SAFETY AROUND CONTINOUS
MINERS: FOCUSING ON PREVENTING METHANE INCIDENTS AND
IMPROVING DUST SUPPRESSION
1. ABSTRACT
Underground coal mining operations with mechanical miners is a highly technical process
where the application of sophisticated machinery and equipment is an integral part of the coal
winning process. Despite impressive advancement in technology and coal mining process
optimisation during recent years, the risk of
flammable gas ignitions and dust over-exposure
remains if not specifically addressed.
VENTILATION SUPPLY
Ventilation supply into a coal winning heading is primarily delivered to dilute and remove
flammable gas and prevent a gas build-up that
could lead to a flammable gas ignition. Coal
winning headings are ventilated with fresh air,
however the effective reach of that ventilation
remains impaired by the structure or body of the
mechanical miner. Additional energy is required
to project the fresh air beyond the structure of
the machine and onto the cutter drum so that
flammable gas be effectively removed.
DUST SUPPRESSION
The current controls for dust suppression on
Continuous Miners (CM) were designed and implemented during 1996/97 through the SIMRAC
project Col 518. During the years following the
COL 518 dust suppression implementation, mining machinery design modifications were done
and mining production rates were improved.

THE NEED TO IMPROVE
The aim of this project is to improve the ventilation flow at the cutting edge where the coal is
broken from the coal face to control the associated risks of flammable gas and airborne dust
at source.
The technology that was sourced for this purpose consisted of an on-board compressor and
Venturi type Airmovers placed in front of the
cutter gear case and positioned to disperse a
water mist over the cutter drum thus reaching
the pick contact surface with the coal face. The
application of the water mist dilutes flammable
gas as it is released as well as improving the
dust suppression capabilities of the dust suppression system.
The fitment of this technology was never done on
a mechanical miner before and thus presented its
own challenges. The operational results, however,
is extremely exciting especially while both the risk
of flammable gas ignitions and dust over-exposure is addressed by the same technical solution
as illustrated in this report. This research started
during 2016 and initial underground trials were
conducted during May 2017. The project is now
in steady state and operational monitoring will
proceed as part of standard procedure for control
effectiveness verification.
MINING

The levels for personal dust over-exposure
were also reviewed through the Mining Charter
and milestone targets for respirable dust were
set in an attempt to eliminate irreversible lung
diseases from occupational exposure to dust.

Haphazard modifications were done to various
components of dust suppression equipment
during the years but the effectiveness of the
machine mounted dust suppression system
needed improvement.
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2. INTRODUCTION

With uncontrolled airborne dust clouds in this
cutting zone, the concentration of gas required
to ignite also reduces from known standard
levels due of the presence of ignitable energy
bearing coal. This phenomenon is well documented in The Explosion Potential of Methane/
Dust Mixtures at the Coal Face, et el (H.R. Phillips and G.v.R. Landman: 1992).The dust and
flammable gas combined project was initiated
by Sasol Mining and submitted to Coaltech for
research funding. The expectation was to identify practices, devices and systems that would
improve dust suppression and reduce coal dust
exposure levels. The Mining Charter requires
that the coal mining industry reduces personal
dust exposure to all individuals below 1.5mg/
m3 for coal dust and silica to below 0.05mg/m3
as well as maintaining potentially explosive coal
dust within safe working legal limits.
Therefore the focus of this project incorporated
both the occupational health component of dust
control and the safety component with reference to coal dust ignitions and explosions.
A working group was formed to oversee the
progress of the project, consisting of ventilation
specialist representatives from different mining
houses, SHE Representatives, CM Operators
and production personnel as well as seconded
OEMs and suppliers when required. This group
convened on a regular basis to ensure that all
34

parties were involved in the possible design and
implementation of an improved dust suppression systems for continuous miner sections.
The Coaltech project is based on the three basic fundamentals of an ignition - Heat (Friction),
Oxygen (Ventilation) and Fuel (Flammable gas).
(Figure 1). The research work focused primarily
on these three areas with subtasks that dealt
with previously identified high risk factors. One
of the main risk areas that was identified, was
Ventilation and the effective dilution of flammable gas in the cutting zone. This Report specifically addresses the aspect of improved ventilation supply to the cutting zone as described in
Evaluating Continuous Miner Heading Ventilation using CFD as a Research Tool, CF Meyer,
CMS-Task 3 dated 15 July 2015.
It was possible by means of CFD modelling
to learn significantly more about the dynamics of heading ventilation and flammable gas
behaviour. It furthermore greatly assisted our
understanding of what needs to be done to ensure that flammable gas levels are kept under
control, more specifically inside the cutting zone
where the risk of an ignition is higher. It was discovered that, to merely supply ventilation into a
production heading is not necessarily sufficient
to ensure that flammable gas does not accumulate and reach explosive levels.

Figure 1: The fire and ignition triangle
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Following a series of flammable gas related
incidents in CM headings during the coal winning process, a Coaltech project was initiated
that focused on the contributing factors that
could lead to the occurrence of flammable gas
ignitions. A flammable gas ignition that could
result in a coal dust explosion is probably the
most feared event of all by coal mine workers
and mine management. Effective ventilation
remains one of the primary means of controlling
flammable gas at the face and to prevent flammable gas build-up inside the cutting zone of
the CM heading.

PREVENTING CUTTING HEAD FLAMMABLE GAS IGNITIONS ON
CMS: PHASE 4 – FINAL REPORT
I Labuschagne, AP Cook, TF Ngobeni, N Spyridis, EFW Petersen, R du Preez, C Shaw, E Mkhonto
- Sasol & Latona Consulting

3. OBJECTIVES

The second objective was to improve dust suppression complimentary to the requirements of
the current COL 518 standard. The respirable
dust limits to maintain is below 5mg/m³ for explosion prevention and any occupation personal
exposure below 1.5mg/m³ for coal dust and
below 0.05mg/m³ for silica per shift.

4. RESEARCH AND DEVELOPMENT
Additional research and development was
needed to fully understand the dynamics and
control of flammable gas and airborne dust
produced during current (2015 to 2020) production processes, and evaluate the applicability
of COL518 standard against current equipment
and mining production rates before effective
alternative control mechanisms could be introduced and applied.
Monitoring the effectiveness of engineering
dust control systems on CM in coal mines is
currently done by taking one gravimetric sample per day or per shift where the dust pump is
placed in a designated position on the CM. This
is not an effective monitoring technique due to
the time delay of the dust results feedback from
analysing laboratories. It does not serve as an
early warning indicator for process risk control.
Results are only available at the earliest two
shifts after sampling which is too late to address
the prevalent risk.
Machine mounted (on-board) real-time dust
monitoring was researched and developed as
an alternative method of assessing the immediate effectiveness of the dust control measures.
The availability of real-time dust results would
also serve as an enabler to the production
teams for immediate action when dust levels
35

would rise above a pre-set average concentration during the shift.
A comparison between the on-board mounted
real-time dust monitor and the results from the
current method of daily dust sampling pumps is
discussed later in this report.

5. PROPOSED TECHNICAL
SOLUTION
Coaltech has made considerable progress with
the research for prevention of flammable gas
ignitio CM Heading Ventilation using CFD as a
Research Tool, CF Meyer, CMS-Task 3 dated
15 July 2015.
During this project it was identified that the
compressed air TerraJet Airmover system,
utilised in the heading ventilation improvement
project, could also be applied to reduce airborne dust levels during coal cutting.
It was well understood at the time that the use
of a compressor installed on a CM required
considerable research, development and integration into the electrical, software and placement on the machines.
Integrated Air Solutions sourced a 200 CFM
German made encapsulated Screw Compressor powered by a 1000V custom–built, flameproof, water-cooled 37kW electric motor. It is
equipped with a two stage air filtration system
plus pre-filter.
It utilises only 11 liters of full synthetic oil with a
268°C high flashpoint and 384°C Auto-ignition
temperature. This compressor delivers compressed air to the 4 x TerraJet Airmovers for
generating a very fine water spray mist.
The benefits of mounting the compressor directly on the CM is to eliminate the need for offboard auxiliary power cables, hoses and reduce
pressure line resistance.
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The primary objective with this research project was to improve the effective reach of
ventilation flow around the cutter drum of a CM
to prevent flammable gas incidents during the
coal winning process.

PREVENTING CUTTING HEAD FLAMMABLE GAS IGNITIONS ON
CMS: PHASE 4 – FINAL REPORT
I Labuschagne, AP Cook, TF Ngobeni, N Spyridis, EFW Petersen, R du Preez, C Shaw, E Mkhonto
- Sasol & Latona Consulting

A risk assessment was conducted to ensure
that the compressor risks are identified and
mitigating factors are put in place during design
and installation. The compressor installed is
delivering low air capacity and it does not pose
any risk to the machinery and personnel.

6.1. IMPUMELELO COLLIERY
Underground trials at Impumelelo were conducted during May 2017. A four (4) barrel Venturi
air mover was fitted to a Joy 12HM37 CM at
the Komatsu workshop in Wadeville. A remotely
located compressor borrowed from a nearby
stonework section was used to test the principle
of a compressed air water mist projected ontoand over the cutter drum to enhance airflow in
that area as identified per initial CFD modelling.
These trials confirmed the proof of concept and
led to further development of an on-board compressor system for the underground trials at
Sasol Shondoni Colliery.
Following the success that was achieved in
improvement of the heading ventilation where
flammable gas was effectively controlled utilising the compressor driven TerraJet Airmovers,
it was decided to evaluate the effectiveness of
the same technology to optimise dust suppression during the cutting process.
A new concept of a compressor and air mover system combination for CM was designed, and workshop based surface trials proved encouraging.
The initial workshop based trials overcame
some initial compressor and air mover problems, allowing for the combined efforts from
Coaltech with the CM, compressor and air
Venturi suppliers for the successful integration
of the new system into a JOY 12HM37 continuous miner, combined with the existing COL 518
water spray system.

MINING

COMPRESSOR BRIEF OPERATING
PARAMETERS:
• 8 bar air pressure with ±3.5 bar compressed
air line pressure.
• ±3.5 bar water line pressure.
• Low water consumption – the four air movers use between 5 to 10lt/min additional to
the 120lt/min from the existing spray blocks,
also required for motor cooling.
• Airflow of 200 CFM volumetric flow rate, i.e.
± 50 CFM per air mover.
• Water spray throw distance of ± 5m was
measured during workshop trials.
• Operating temperature of the compressor:
Range between 85°C – 95°C (Steady State).
• The design parameters for the compressor
were specified to meet the requirements of
Chapter 8.1, Machinery and equipment of
the MHSA, Air Compressors.
• The compressor supplied by Integrated Air
Solutions delivers 200 CFM (0.094m³/s) and
the ACT requires that any air compressor
delivering in excess of 0.15m³/s and where
compression takes place in the presence of
lubricating oil, it shall be fitted with automatic means of limiting the operating pressure
and temperature to a safe level.
• The following certifications were obtained
before installation: Flameproof Certification
by Explolabs. IMS Compressor Certification
as per ISO 9001: 2015, by ROTOCOMP
VERDICHTER GmbH.

6. PROOF OF CONCEPT
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The concept of compressed air being used to
disperse water through the TerraJet Airmovers
was demonstrated at the Integrated Air Solutions workshop during October 2018. Under
these conditions an impressive plume of moisture was observed and this paved the way for
an on-board installation onto a CM.
The Airmovers are dual inlet, water and air, that
prodcues fine mist sprayed towards the target
area (Figure 2).

6.3 SHONDONI COLLIERY
Sasol Mining decided to pilot this research
in a production section at Shondoni Colliery.
A MethaSperse compressor system was installed on a Komatsu (previously Joy) 12HM37
CM. The Komatsu trials were conducted from
May to November 2018. A number of tests
were run in the Komatsu workshop to configure the integration and operation of the
electrical and software circuits, water and
compressed air system. The water mist spray
configuration with the compressor in operation
is illustrated in Figure 3.

Figure 2: Concept testing of TerraJet Airmovers at Integrated Air Solutions Workshop
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6.2 INTEGRATED AIR SOLUTIONS
WORKSHOP TRIALS
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Prior to the commissioning of the TerraJet
compressed air system in the production section, all the employees involved in the trial were
taken through the MOSH adoption process by
the MOSH Adoption task force for Dust from the
Minerals Council, to emphasise the benefit of
having the system installed. This was followed

up with further engagements as well as training
sessions from the MOSH Team.
Commissioning took place on 17 February
2019 in Section 38 at Shondoni Colliery, Secunda and the first production run was on 18 February 2019. The project was initially intended to
only run for six months. The system has been
operational for the last 15 months and is now in
steady state.

Figure 3: TerraJet spray configuration with compressor on a 12HM37 machine
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The system was adapted to fit in with the electrical circuits and loop certification that was
required for the entire CM.

PREVENTING CUTTING HEAD FLAMMABLE GAS IGNITIONS ON
CMS: PHASE 4 – FINAL REPORT
I Labuschagne, AP Cook, TF Ngobeni, N Spyridis, EFW Petersen, R du Preez, C Shaw, E Mkhonto
- Sasol & Latona Consulting

7. TRIAL RESULTS
7.1 UNDERGROUND TRIAL RESULTS FOR
FLAMMABLE GAS DILUTION
Initial underground trial results for flammable
gas dilution at Impumelelo Colliery showed
a significant improvement in flammable gas
control at the cutter head. Graph 1 illustrates
that flammable gas measurements remained
below the one percent trip level during a first
split development.

7.2 FLAMMABLE GAS TRIPS
The Monitech on-board flammable gas sensors
on the CMs at Sasol Mining are set to trip the
cutter motors at a gas concentration level of
one percent. As previously stated, the primary
objective with introducing the TerraJet Compressed air technology was to reduce the risk of
flammable gas related incidents during the coal
cutting process. The number of flammable gas
related trips recorded during recent months are
illustrated in Graph 2 (page 40).

MINING

Graph 1: The effectiveness of the Airmovers on flammable gas dilution
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Section 38 was mining in a panel with very
stable mining conditions and no flammable gas
trips occurred for a few months. Some stringers
were encountered, but they were not associated with devolatilised coal. During February and
March 2020 the section mined into a sill area
associated with devolatilised coal on the left
and right of the panel.
During March 2020 it was reported that the
compressed air delivery through the TerraJet
Airmovers had failed during February 2020 due

to maintenance oversight although the compressor was still operating. It was then decided
to disconnect the compressor before damage
could occur during the lockdown period. This
matter, combined with the change in coal seam
conditions, resulted in the high number of trips
recorded during February and March 2020.
Full maintenance from the OEM was resumed
during May 2020.

MINING

Graph 2: The number of flammable gas trips during cutting
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7.3 DUST SUPPRESSION
The effectiveness of the TerraJet compressed
air system on dust suppression is illustrated in
Graph 3. The Monitech on-board real-time dust
monitor is used for the respirable dust measurements as production progresses during the shift.

The dust results in the graph below show the
average dust readings for the respective shifts
as recorded by the real-time dust monitor at the
end of shift. The green bars in the graph display
the dust readings when the compressor was
operational. The blue bars reflect the dust results when the compressor was not operational.

MINING

Graph 3: The effect of the TerraJet Airmover system on dust suppression
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7.4 CONVERTING DATA INTO
MANAGEMENT INFORMATION
Integration of the real-time dust monitor results
with the rest of the CM telemetric system was
also made possible by Komatsu through their
Joy Connect machine detail report.

The various portions of Graph 4 indicates the
dust measurements in conjunction with the
operational metrics of the CM. The centre of the
graph displays the real-time dust value as the
cutting activities proceed.

MINING

Graph 4: Dust measurement results integrated with the Joy Connect Smart Report
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7.5 OTHER OBSERVATIONS
Visibility in the cutting zone has greatly improved
due to lower airborne dust. A remarkable reduction in dust concentrations downstream from
where the CM was cutting was observed.
During the loading onto the shuttle cars a dust
drizzle was clearly observed from the flight
chain and loading action. This dust drizzle was
then observed to be drawn back into the heading by the ventilation stream generated through
the operation of the on-board dust scrubber. A
similar dust condition with standard COL 518
sprays has been measured at another mine
(Latona 2019).

The concept of combining a compressor and air
mover system was designed to be fitted onto a
CM for flammable gas management and dust
suppression. This compressor driven TerraJet
Airmover system installation was a completely
new concept for CM integration.
The system was successfully trialled in a workshop environment prior to underground field
trials. The underground operation of this technology successfully achieved the objective of
reducing flammable gas trips. The impact of this
system on dust suppression improvement had
to be evaluated.
A complete integrated system was then trialled
at Shondoni Colliery and has been operational for a period of 12 months. The tests results
show significant improvements for both flammable gas management and dust suppression.
The TerraJet Airmover system has proven to
be an excellent addition to the current COL 518
standard for dust suppression control measures. It was observed during underground
visits that the front end of the CM was very
well ventilated and dust effectively controlled
at source. The rear end of the machine where
coal is delivered with the flight conveyor onto
the shuttlecars, produces a constant drizzle of
dust. Some of this dust remains airborne and
is drawn back into the heading by the scrubber
fan. This results in additional exposure of the
operators to respirable dust.
It is acknowledged that the benefits provided
through the technology offered by the TerraJet
Airmover system successfully meets the objectives listed in this report.

MINING

7.6 LESSONS LEARNT
During the trial period a number of practical
constraints were encountered and resolved:
• Production team resistance to the number of
dust samples required to gain a representative data set.
• The MOSH adoption process was applied
and team participation improved. However
it was found that the MOSH process did not
guarantee full participation of every individual. This included all job levels and in different departments.
• During the trial phase an intervention from
the Ventilation Department required dedicated supervision for the entire process.
During this time the dust results achieved
were substantially better than without the
daily dedicated supervision.
• More frequent engagement from the project
team and mine management with the section team members emphasising the benefit
of the system could probably have yielded
an even more positive outcome.

8. CONCLUSIONS
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9. RECOMMENDATIONS
Despite the potential of the TerraJet Airmover
system to reduce flammable gas and respirable
dust risk in the headings during the cutting process, it is critical that all other control measures
for ventilation supply and dust suppression be
effectively maintained.

Any mine considering the installation of this
technology or any similar or additional system
should consider the lessons learnt from this
research initiative.
Mines should identify people that can act as
change agents and train their own MOSH Adoption specialists to facilitate the adoption and implementation of new risk mitigation interventions.

MINING

The TerraJet Airmovers remains complimentary
to the existing control measures and is not
aimed at replacing any components as contained in current standards.

It is recommended that further work be done to
address the dust drizzle observed during the
loading activities at the rear end of the CM.
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in 2018 Coaltech initiated research through the
Underground Colliery Working Group, a MOSH
initiative, to identify practices, devices and systems that would improve dust suppression to
reduce coal dust exposure levels.

suppression systems on equipment, and that
this was compounded by inadequate supervisory oversight, or concern, to ensure that protocols and mine Standard Operating Procedures
(SOPs) are enforced.

Respirable dust workshops were held at three
coal mining groups, Exxaro Coal, Sasol Mining and Anglo-American Thermal Coal. The
objective of the workshops was to establish
the practical difficulties and behaviour relating
to dust concentrations and exposures in CM
sections, and a number of recommendations
came from the workshops as well as the research project to look at the effectiveness of
disposable dust masks.

Four CM production section occupations
consistently show the highest exposure with
personal dust samples, and were also confirmed during the workshops as those with the
highest dust exposures. These are the CM
operators, shuttle car drivers, roof bolt crews
and LHD drivers.

It was repeatedly implied in the workshops that
there was frequently a culture of failure to comply with dust-related protocols, and that these
failures ranged from non-compliance in the use
of dust masks, to poor maintenance of dust

Dust sample evaluation did show that in some
conditions, non-compliant dust concentrations
should be manageable with existing controls.
This supports the outcome from the dust workshops. This is illustrated in Table 1 where the
Remarks column lists all manageable reasons
for the high dust concentrations.

Table 1: Review of one months’ non-compliant dust reports at a mine
NON COMPLIANT DAILY AIRBORNE DUST SAMPLING RESULTS
DATE

DUST
CONC

PRODUCTION

FILTER
NO.

10-Mar

7.45

512

516
621

Fan not installed to standard

REMARKS

Fan not installed to standard

24-Mar

5.76

171

28-Mar

6.91

682

632

Late changing of picks and brattice installation

241

522

Contaminated with stone dust

13-Mar

23-Mar

27-Mar

30-Mar

5.49

1020

5.49

362

588

Challenges with picks blunting prematurely

5.69

121

643

Contaminated with stone dust

6.68

318

885

Scrubber fan found to be damaged and was replaced

7.08

6.28

72

08-May

9.39

17-May

6.81

1061

6.38

1087

10-May
23-May
31-May
11-May

15-May

19-May
23-May

45

7.99
6.66

636

1087

627

839
910
966
32

851

889

891

955

8.70

1126

11.46

798

7.52

588

899

965

Fan positioning and scoop brattice installation

Opening cubbies without installing scoop

Scrubber fan damaged

Water pressure problems at the scrubber fan

Insufficient scrubber quantitiy detected - grid replaced

Insufficient scrubber quantitiy detected - impeller broken
Scoop brattice not properly installed
Fan not on and leaking brattice

MINING

24-Mar

CM sprays blocked

Inadequate posititve ventilation whilst boxing rd no. 5
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High dust concentrations while boxing was
addressed by the ventilation CFD simulations
reviewed by Marias and Cook (2020), and supports the conclusions that relying solely on COL
518 spray systems is inadequate.

Statistical evaluation of dust sample results, to
identify e.g. possible outliers or samples to be
discarded, will require an extensive and reliable data set, and not the existing data from
mines which are considered by the committee
members as not sufficiently reliable for analysis, due to the lack of certainty in the correct
wearing and handling of the dust pumps. This
has led to the identification of a new project
(2020-2021) to ‘shadow’ dust sampling over
a period of several months across different
mines; Determine The Integrity Of Respirable
Dust Samples Processes.

Although CFD modelling of respirable dust can
be done, assuming that the airborne respirable
dust behaves as a gas, there are significant
unknowns in the positions and rates of dust
release around a CM. There are opportunities
for research and potentially other similar sources of dust emission could be investigated for
measurement and sampling, as alternatives to
the difficult immediate area around a CM.

MINING

To model dust remains, the rates and quantities
of dust release at specific postions and operation, in and around the CM using CFD is a
research opportunity based on the success of
the work done with CFD in methane.
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Methane emissions were included from the
face, cut and falling coal, coal on the gathering
arms and the chain conveyor, and coal on the
shuttle car.
Ventilation flows were generally represented
as coloured flow lines or contours on the CFD
outputs, with methane as coloured contours.
These clearly showed the ventilation flow patterns and areas of poor ventilation flow, with
potential for, or with higher methane
concentrations.

CM headings. The use of on-board machine operators has been almost completely terminated
and these machines are now remotely operated
by operators positioned on foot, diagonally positioned behind these machines. The scrubber
quantities and discharge directions have been
modified, and the space behind the scrubbers
is now often utilised for other on-board control
systems. The size and coal cutting rates have
increased considerably, being double or more
than double as was tested in 1999.
The work conducted at Kloppersbos was thorough and adequately reflected the requirements
of the, then, legal objectives of maintaining an
average level of 5mg/m3 respirable dust in the
working area, it can be stated with hindsight
that this objective was effectively met.

Since the COL518 work was conducted at Kloppersbos significant changes have taken place in

The drawback of the work conducted was that
it was difficult to exactly quantify levels of dust
(and therefore also of other contaminants such
as methane) throughout the face and adjacent
zones within the CM heading. The project also
dealt with a single situation i.e. a CM inside a
high heading with the boom at midpoint (halfway
through the face cut) only. Hence, COL 518 does
not adequately predict the contaminant flow for
situations where the machine is actively cutting
with the cutter head in either the fully “up” or fully
“down” positions and, as such cannot be used as
a predictive tool for altered conditions.

CFD example showing methane contours for the
head-down configuration

CFD example shoing global view of ventilation air
flow and distribution throughout the heading

Limitations of the previous COL 518 research
were demonstrated with the CFD, in particular
the effects of drum rotation, falling coal, and the
complexities of ventilation flow in splits. None of
these could be included in the COL518 physical
test at Kloppersbos.
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Throughout the project extensive use was
made of CFD simulations, supported by underground measurements, to evaluate numerous
Continuous Miner (CM) heading ventilation systems and operations. These included straights
and splits, single and double scrubbers, straight
and side scrubber discharges, jet fans, scoop
brattices and force columns, with and without
shuttle cars.

PREVENTING CUTTING HEAD METHANE EMISSIONS ON CONTINUOUS
MINERS: PHASE 5
D Marais & AP Cook - Latona Consulting

Therefore, the impacts and consequences of
other or complex configurations, e.g much larger scrubbers, sideways discharging scrubbers,
installation of obstructive systems such as boxes containing control gear and electronics, etc.
could not be effectively predicted and quantified.
It is apparent that relying on COL 518 may be
not be sufficient as the guide for in-heading ventilation design for any configurations that are more
complex or where material design changes, such
as scrubber systems, have occurred.

Mines and manufacturers relying on COL 518
as the sole means of designing heading and
on-board ventilation systems should therefore
take cognisance of these limitations. They
should therefore exercise due care and diligence as required in terms of the Mine Health
and Safety Act to ensure that in-heading ventilation, health and safety conditions are, in fact,
within acceptable limits when such changes are
effected.

MINING

CFD example of complex ventilation flow patterns in a right hand split
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The objective of this study was to provide a
review and guidelines for the use of respirators/
nose masks and fit testing to help the South
African mining industry in the selection and
provision of proper and suitable Respiratory
Protection Equipment RPE for mine workers.
There are three main types of RPE that are
generally referred to as disposable dust masks.
These are used to protect against particles in
the CM sections, namely, the filtering facepiece
for particulates (FFP1, FFP2 and FFP3). This
research was limited to disposable dust masks,
half face and full-face masks were not considered for the laboratory fit tests and underground
tests. Figure 1 one shows an example of a
disposable dust mask.

Figure 1: An example of a disposable dust mask
Laboratory fit tests and underground tests (CM
sections only) were conducted, as well as a
questionnaire sent out to the mines to gather
data in order to identify possible research gaps
on the subject, and this technical feedback was
combined with the literature review findings.
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To test whether the dust masks used in the
mines i.e. FFP1, FFP2 and FFP3 provided a satisfactory seal around the edges, Latona Consulting (Pty) Ltd conducted its own laboratory fit test
at the UNISA Florida Campus with Envirocon.
All five dust masks from the individuals failed
the fit test. This is an indication that the dust
masks do not offer adequate protection against
leakage around the edges.
For the technical review, questionnaires were
sent out to five different underground coal
mines and interviews were conducted with the
mine personnel.
Feedback from the responses of the questionnaires revealed that:
• There is no specific selection criteria determining the jobs require dust masks, all jobs
at the mine are issued with dust masks.
• That there is no record keeping of the issued dust masks.
• That a new pack of dust masks is issued
daily with every shift.
• That the most used disposable dust mask
type is the FFP2 from 3M.
• To applying PPE procedures as their standard procedures for the disposable dust
masks.
• They do have formal training for the use and
wearing of disposable dust masks.
• They do not do fit testing for disposable dust
masks.
• That they do not have more than one fit
size of the disposable dust masks and apply a one size fits all approach with respect
to fit sizes.
• Inefficiencies of the filter and inadequate
sealing of the dust masks around the edges
lead to breathing resistance and fogging of
the goggles
Initial field tests were carried out at two mines,
to get preliminary results for dust loading on
disposable dust masks. Primary focus was
on high-risk dust occupations i.e. CM, Shuttle
Car (SC), Roofbolt (RB) and Load Haul Dump
(LHD) operators.
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The wearing of disposable dust masks in CM
sections has been identified as a major source
of discomfort and dissatisfaction. This initiated
further research on the current industry standards and practices with respect to the wearing
and distribution of dust masks.

MORE EFFECTIVE USE OF DISPOSABLE DUST MASKS
M Mokwena - Latona Consulting

The objectives of the trials were to determine
the loading time i.e. how long it takes the
dust masks to reach a total loading (including
sweat, moisture etc) of 200mg and dust loading
concentration on the dust masks which is the
amount of dust on the dust mask filter. Figure 3
is a flowchart that illustrates the procedure that
was followed to obtain these main objectives.

Figure 2: Latona Consulting laboratory fit test

Figure 3: Flowchart of the procedure followed to determine the loading time and the dust concentration

An example of the underground trial results is
presented in Figure 4 which shows the dust
loading results from the dust mask filters of the
RB operators. This is less than the total mass
loading, which includes moisture and is the indicator for the serviceable life of the mask.
50

Figure 4: Dust loading on Roofbolt operator
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Before each test, a new set of masks was
weighed, numbered and logged at the laboratory. At each mine some masks remained sealed
and unused as controls, whilst the remaining
masks were distributed for use and then sealed
individually for return to the laboratory for analysis. After use, the masks were reweighed and
then dried and weighed again.

MORE EFFECTIVE USE OF DISPOSABLE DUST MASKS
M Mokwena - Latona Consulting

A total number of six Roofbolt samples were
collected during the investigation phase of
the project, two from the same mine and four
from a different mine. Samples FFP2_244
and FFP2_247 were collected on the same
mine, same day and same shift (dayshift) but
from different sections. Samples FFP2_215,
FFP2_221, FFP2_222 and FFP2_223 were all
collected from a different mine as the other two,
on a different day, on a nightshift and all collected from different sections.
An average dust loading of 46mg/hr was recorded from the dust mask filters of the RB
operators, which would take four hours to reach
a dust loading of 200mg. However, for the total
mass loading, dust masks of the RB operators
recorded 89mg/hr and that would take only two
hours to reach a total mass loading of 200mg.
A similar approach was used for the LHD, CM
and Shuttle Car. Table 1 shows a summary of
the rest of the results from the underground
trials for the different occupations.

The recommended eight hours is too long to be
set as the required service time limit due to the
dust masks reaching a total loading greater that
200mg in two to five hours. (See table 2)
There are no set guidelines and procedures
with respect to the use and distribution of dust
masks in both mines. Inefficiencies of the filter
and the inadequate sealing of the dust masks
around the edges lead to breathing resistance
and fogging of the goggles. The failed laboratory seal test indicated that the currently used
disposable dust masks do not offer adequate
protection against leakage.
Mines need to review their current training
procedures and implement their own training
procedures, in line with the national and international standards. They need to consider
conducting fit tests, using different masks sizes,
record keeping of issued dust masks and implementing awareness programs that will help
educate the operators on the importance of
wearing and proper use of the dust masks.

OCCUPATION

DUST LOADING
(MG/HR)

TOTAL LOADING
(MG/HR)

DUST LOADING
AVG TIME TO
200MG (HOURS)

TOTAL LOADING
AVG TIME TO
200MG (HOURS)

CM

52

60

4

3.5

SC

LHD

35

51

39

6

116

4

5

1.7

Table 1: A summary of the results from the underground trials for the CM, LHD and Shuttle Car

OCCUPATION

AVERAGE TIME TO
200MG (HOURS)

CM

3.5

RB

2

LHD

5

1.7
MINING

SC

Table 2 : Average time to 200mg total mass loading
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SUMMARY OF THE “REVIEW OF TREATMENT TECHNOLOGIES FOR MINE
WATER AND REVERSE OSMOSIS BRINES”
N du Preez, J Christie & F Crundwell - CM Solutions

In late 2014, CM Solutions was appointed to
provide an independent review of these pilot
plants. However, early in the review process
PROXA declined to participate. Therefore,
the study focused on the remaining three pilot
plants. From 2014 through to early 2017 the
Sigrotec and Prentec pilot plants were operated, modified, and tested. Unfortunately, due
to various issues, limited formal test work was
performed with these pilot plants. Salttech were
able to perform a much more structured formal
test on the EWRP stage 3 reject.

Due to the limited data available from the pilot
plants, a literature review of the available technologies was also compiled to give the reader
background to the available technologies and
provide some context to the pilot plants.
Several technologies were reviewed in the
literature review, including reverse osmosis,
high-pressure reverse osmosis, forward osmosis, electrodialysis, traditional evaporators, and
each of the technologies underlying the pilot
plants. The following table shows the typical
efficiencies, limitations and energy requirements
for each of the technologies. In the addition, the
full report also provides additional information on
feed, exit concentrations, reagents used, cost
drivers, and costs (where available). The energy
requirements quoted here are those reported in
literature, not measured during the pilot plants
(no measurement was done). None of these pilot
plants were designed for optimal power usage,
therefore the usages quoted below are often
orders-of-magnitude higher than what can be
achieved in full-scale, optimised flowsheets.

EFFICIENCY [%]

LIMITATIONS
[-]

ENERGY REQUIREMENT
3
[KWH/M ]

REVERSE OSMOSIS

~50%

< 700,000 mg/L

2-6

FORWARD OSMOSIS

>95%

< 200,000 mg/L

0.1-13

<250,000 mg/L

16-26

TECHNOLOGY

HIGH-PRESSURE REVERSE OSMOSIS

~50%

< 120,000 mg/L

ELECTRODIALYSIS

~50-85%

< 200,000 mg/L

SALTTECH’S DYVAR

~88%+

-

TRADITIONAL EVAPORATORS

EUTECTIC FREEZE CRYSTALLISATION
SIGROTEC’S HYBRIDICE

TM
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99%

~98%

~96%

-
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The treatment of reverse osmosis brines is an
important topic for Coaltech’s Environmental
research programme. For this reason, four
reverse osmosis brine treatment pilot plants
were tested by potential vendors. Sigrotec commissioned their HybridICETM process Prentec
commissioned their EFC pilot plant at Optimum
Colliery while PROXA developed a permanent
plant at New Vaal Colliery, and Salttech tested
their DyVaR using a portable unit situated at
eMalahleni Water Reclamation Plant (EWRP).

SUMMARY OF THE “REVIEW OF TREATMENT TECHNOLOGIES FOR MINE
WATER AND REVERSE OSMOSIS BRINES”
N du Preez, J Christie & F Crundwell - CM Solutions

SIGROTEC’S HYBRIDICETM
The HybridICETM system is a freeze desalination process that cools the brine water down
sufficiently to form ice crystals without reaching
the eutectic point of any of the impurities in the
brine solution. This results in the formation of
a brine slurry containing ice crystals. The cooling is done with a refrigeration circuit, typically
using R404A refrigerant.
During the formation of ice crystals, impurities
are largely rejected (minimal entrainment with
the ice occurs) and remain in the brine solution.

One of the challenges faced by freeze desalination processes is the separation of the ice
crystals from the brine which usually required
washing the ice with fresh water. However, the
HybridICETM system relies on the re-melted
water to wash the remaining ice crystals. The
ice is separated from the brine solution through
a special “HybridICETM Filter”. This filter is designed as a vertical column to which the brine
slurry is introduced from the bottom. An ice
column builds to a height that is sufficient for it
to be removed by a scraper. The brine solution
exits the column through a filter medium and is
pumped out. The “HybridICETM Filter” produces
a freshwater stream and a concentrated brine
solution. Water is further recovered from the
concentrated brine solution through vacuum
evaporation, which could allow for the removal
of contaminant salts as solid products.
Integral to the efficient operation of the HybridICETM process is its utilisation of waste heat
from the refrigeration cycle for recovering water
through vacuum evaporation, as well as using
ice and concentrated brine to cool the inlet
brine solutions.
The typical flowsheet is shown in the
following figure.

Typical HybriICETM flowsheet
54
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The results of this study show that all pilot
plants were able to successfully treat the brines
and produce near zero-liquid discharges and
relatively pure ice/condensate. In addition, the
technologies tested have much more flexibility
in terms of feed limitations compared to the
other technologies considered. However, all the
pilot plants technologies cost much more (both
in terms of US$/m3 and kWh/m3) than reverse
osmosis or high-pressure reverse osmosis.
Therefore, while technically viable and excellent
options for concentrated brines, these technologies are not economically appropriate to treat
mine waters directly.

SUMMARY OF THE “REVIEW OF TREATMENT TECHNOLOGIES FOR MINE
WATER AND REVERSE OSMOSIS BRINES”
N du Preez, J Christie & F Crundwell - CM Solutions

THE FOLLOWING PICTURES SHOW THE HYBRIDICETM PILOT PLANT
IN OPERATION.

Optimum Colliery HybriICETM holding tank modules

Optimum Colliery HybriICETM vacuum evaporators and condensate tank
55
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Optimum Colliery HybriICETM ice filters

SUMMARY OF THE “REVIEW OF TREATMENT TECHNOLOGIES FOR MINE
WATER AND REVERSE OSMOSIS BRINES”
N du Preez, J Christie & F Crundwell - CM Solutions

PRENTEC’S EUTECT FREEZE
PILOT PLANT
The refrigeration circuit consists of two parts,
a trim circuit and a main circuit. The main circuit consists of the main condenser, receiver
and crystalliser. It is responsible for directly
cooling the brine slurry within crystalliser and
partially pre-cooling the brine feed (in the
super heater unit).
The trim circuit consists of its own condenser,
receiver and evaporator. This circuit extracts
the heat from main circuit to enable it to operate
more efficiently than it would if its
condenser operated at higher temperatures.
The following figure shows the pilot plant
after commissioning.

Optimum Colliery Prentec EFC pilot plant
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Fresh feed (stage 3 reject) is fed to the brine
tank. Before feeding this brine solution into the
main crystalliser recirculating loop it is cooled to
about 4°C via the feed pre-cooler unit (this unit
cools the stream down to ~6°C using ice melt)
and via the super heater unit (this unit cools the
stream down using the main refrigerant). The
solution within the crystalliser is recirculated
from the lower part of the unit and fed back into
the top of the crystalliser using a recirculation
pump at 15 t/h. Generated ice is removed via
the scraper system and vacuum filter into the
ice melt tank. This melted ice is sent to the
product storage after being used to cool the
fresh brine feed.

SUMMARY OF THE “REVIEW OF TREATMENT TECHNOLOGIES FOR MINE
WATER AND REVERSE OSMOSIS BRINES”
N du Preez, J Christie & F Crundwell - CM Solutions

SALTTECH’S DYVAR
DyVaR is a proprietary technology developed
by Salttech and is analogous to typical brine
concentrators in its basic function. The key
difference between brine concentrators and
DyVaR is that the design enables a wider operational range compared to similar technologies.
The temperature of the feed brine water is
increased via a heat exchanger as part of a
pre-heating step, before it is combined with a
recirculated brine concentrate. The recirculating
concentrate stream is heated to its boiling point
before it enters a cyclone-type separation unit
which allows water vapour to be separated from
the recirculating stream. The concentrated brine
is recirculated back to the heat exchanger and
is then reintroduced to the separation unit. The
following figure shows the typical flowsheet of
the DyVaR system:

The pilot plant consisted of a single module
(pot), as shown in Figure 3.8. For each run
EWRP stage 3 reject effluent was fed to the pilot plant from the IBC shown in the figure. This
effluent fed into the pilot plant buffer tank via
gravity from where it was combined with returning concentrate brine solution and then pumped
into the DyVaR unit.
The concentrated brine solution was then recycled to the buffer tank for the duration of each
run, while condensate was discharged at a constant flowrate through the condensate outlet.
As mentioned previously, this single module/pot
can produce 50L/h of clean water.
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EWRP DyVaR pilot plant

SUMMARY OF THE “REVIEW OF TREATMENT TECHNOLOGIES FOR MINE
WATER AND REVERSE OSMOSIS BRINES”
N du Preez, J Christie & F Crundwell - CM Solutions

EWRP DYVAR PILOT PLANT
Two different feeds were tested on the pilot
plant: EWRP stage 3 reject and a mixed brine
concentrate which was roughly equivalent to

normal stage 3 reject concentrated up about
three times. This pilot plant generated promising results. A summary of the results are
shown here.

EWRP stage 3 reject concentrate trial compositions (selected results)
ATTRIBUTE

WATER RECOVERY
CONDUCTIVITY
pH

TDS

UNIT

STAGE 3
REJECT

CF 5

CF 7

CF 8.5

%

-

80.0%

85.7%

88.2%

6.58

6.03

6.02

[mS/cm]

27.17

[-]

8.24

[mg/L]

24,530

84.1

97,914

107.2

136,796

106.4

154,016

EWRP stage 3 reject trial condensate compositions (selected results)
ATTRIBUTE

WATER RECOVERY
CONDUCTIVITY
pH

TDS

UNIT

SANS 241:2015

STAGE 3
REJECT

CF 7

CF 8

%

-

-

[mS/cm]

< 170

27.17

85.7%

87.5%

[-]

5-9.7

8.24

8.98

9.10

[mg/L]

<1,200

0.274

24,530

0.234

158

194

Mixed brine trial concentrate compositions
ATTRIBUTE

WATER RECOVERY
CONDUCTIVITY

pH

TDS

UNIT

STAGE 3 REJECT

CF 5

CF 7

%

-

50%

54.5%
5.62

[mS/cm]

68.1

110.3

[-]

7.03

5.7

[mg/L]

76,864

115.1

130,724

145,406

Mixed brine trial condensate compositions
ATTRIBUTE

WATER RECOVERY
CONDUCTIVITY
pH

TDS

UNIT

SANS 241:2015

MIXED
BRINE

CF 2

CF 2.2

%

-

-

[mS/cm]

< 170

68.10

50%

0.167

54.5%

[-]

6.0-9.7

7.03

9.04

9.09

[mg/L]

< 1,200

76,864

0.180

112

114

ATTRIBUTE

TOTAL COLIFORM BACTERIA
FAECAL COLIFORM

HETEROTRPHIC PLATE COUNT

58

UNIT

SANS 241:2015

STAGE 3 REJECT
CONDENSATE CF 7

MIXED BRINE CONDENSATE CF 2.2

[count/100 mL]

< 10

Nil

Nil

[count/mL]

< 1,000

30

41

[count/100 mL]

Nil

Nil
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Bacteriological analysis of selected condensate samples

ICE SCALING IN EUTECTIC FREEZE CRYSTALLIZATION
L Motsepe, J Chivavava & A Lewis - University of Cape Town

1. INTRODUCTION

These water resources have often been treated using reverse osmosis (RO). Although RO
allows for high recoveries of water, it also produces highly concentrated brines. These brines
have historically been stored in evaporations
ponds which are unsustainable as they are
costly and require large areas. There is increasing pressure to treat the brines to achieve zero
waste discharge. Innovative technologies such
as the Eutectic Freeze Crystallization (EFC)
can be used to achieve this.
EFC can be used to treat hypersaline brines to
recover pure salt and ice products, by exploiting the eutectic temperatures for the salts in
solution. Like all innovative technologies, the
industrial implementation of the technology has
been faced with challenges. One of the main
challenges is the scaling of the heat exchanger
(HX) surface by ice and salt. Scaling reduces
heat transfer rates thereby reducing product
recoveries and the overall process efficiency.
Different “active” methods have been used to
reduce the scaling of the HX surfaces. The use
of direct cooling has been used but this results
in product contamination. Mechanical scraping
is widely used to tackle the scaling problem in
different crystallizer designs, but this method is
susceptible to mechanical breakdown of scrapers due to the forces required to remove the
scale from the surface. This impacts the overall
plant availability negatively. It is therefore important to understand how “passive” methods
can improve the mitigation ice scaling on the
HX surfaces.

59

Passive methods of controlling of ice scaling
can be achieved by modification of the HX
surfaces. The HX surfaces can be modified by
changing the surface free energy and surface
topography. Surfaces of lower free energy have
poor wettability and can delay the onset of
heterogeneous nucleation on HX surfaces. This
is expected to be more effective with smoother
surfaces which reduce sites of high local supersaturation and sites for adhesion of crystals.
Therefore, implementing these passive methods can improve the currently used methods of
scale mitigation.
A few studies have been conducted on how the
properties of the materials of construction affect
scaling on the HX surfaces during EFC. The
aim of this study was to understand the potential of mitigating scaling, through the selection
and modification of crystallizer material of construction, in order to increase the efficiency and
product recovery of the EFC process. The objective was to investigate and understand how
the surface properties of the materials of construction influence the ice scaling phenomenon.
Therefore, materials of different surface free
energies and roughness were used to study the
effect of HX surface properties on ice scaling.

2. MATERIALS AND METHODS
Ice scaling on Brass, Stainless Steel 316, Aluminium and Copper HX plates was investigated
using a eutectic Na2SO4 aqueous solution (4
wt.% Na2SO4), as Na2SO4 is predominant in
South African brines. Experiments were conducted in a crystallization test cell that was
designed to allow for testing HX materials of
different physicochemical properties. In-situ digital imaging was used to observe the ice scaling
phenomenon on the surface of the HX material.
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Water is a vital resource in the operation of the
mining industry and is increasingly becoming
scarce. It is therefore important for the mining
industry to treat, reuse, and recycle the available water resources.

ICE SCALING IN EUTECTIC FREEZE CRYSTALLIZATION
L Motsepe, J Chivavava & A Lewis - University of Cape Town

3. RESULTS AND DISCUSSION
Scaling was generally observed to occur
through the formation of isolated ice islands on
the surfaces of the HX plates. These plated and
dendritic islands grew in both horizontal and
vertical planes, which ultimately merged to form
a solid ice layer (Figure 2.1).

faster nucleation rates of ice on the HX surface.
This is because longer scaling induction times
allowed the formation of more ice nuclei closer
to the HX surface.
Figure 2.2 shows the scaling induction times for
heterogeneous nucleation of ice, on the different HX plates. This investigation was conducted
at similar heat fluxes. The respective supersaturations at nucleation are also shown on the
graph. Figure 2.2 shows a general decrease in
the scaling induction time of ice with an increase in surface energy of the HX plates. However, ice scaling on Aluminium did not follow the
general trend.
The Copper and Brass HX plates had similar
topographies hence differences in the scaling
induction times of ice on these two HX plates
were mainly due to the difference in surface
free energy of the materials.

Scaling on the SS316 HX plate was nucleation
dominated whilst scaling on the Copper HX
plate was growth dominated. The ice scaling on
both Brass and Aluminium plates was initially
dominated by growth while nucleation became
predominant at the end of the scaling process.
The scaling mode depended on the surface topography as regions of high local supersaturations, created in the crevices of the HX surfaces, resulted in faster heterogeneous nucleation.
Longer scaling induction times also resulted in
60

The delay of ice nucleation on the HX material
of lower surface free energy was attributed to
higher enthalpy of ice nucleation on this material. This allowed further cooling which resulted in
a higher degree of supersaturation at the point
of ice nucleation on the material. The higher
supersaturations also increased the probability
of bulk nucleation prior to ice scaling.
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Figure 2.1: DIC photographs of ice scale formation
on SS316 (a-b), Copper (b-c), Brass (c-d), and
Aluminium (e-f) at similar heat fluxes, at 0.8s and
1.2s after heterogeneous nucleation of ice
has occurred.

Using Copper as the HX plate resulted in a
shorter scaling induction time than when the
Brass was used. Therefore, the scaling induction time of ice on the HX materials decreased
with an increase in surface free energy. This
was attributed to higher wettability of the material at higher surface energy, which resulted in
a decrease in the enthalpy of ice nucleation on
the surface of the HX material.

ICE SCALING IN EUTECTIC FREEZE CRYSTALLIZATION
L Motsepe, J Chivavava & A Lewis - University of Cape Town

Figure 2.2: Effect of surface properties on the scaling induction time
(solid markers) and the bulk and near-surface supersaturations at
nucleation (open markers), when operating at similar heat fluxes

4. CONCLUSION
Scaling is one of the major challenges in the
implementation of continuous EFC. Therefore
it is important to understand how scaling
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occurs on the crystallizer surface, prior to
implementing solutions to combat the problem. The aim of this study was therefore to
understand ice scaling phenomenon on HXs of
different surface properties.
It has been established in this study that the
ice scale layer forms differently on different
materials. This was shown to be a function of
the surface free energy and the surface topography of the HX material. HX materials of lower
surface free energy and smoother topography
lengthened the scaling induction time for the
system. This is beneficial as the operating times
of the EFC process can be prolonged with
reduced downtime. The smooth surfaces were
also found to retard the rate of heterogenous
nucleation of ice onto the HX surface.

ANNUAL REPORT 2019/20

WWW.COALTECH.CO.ZA

ENVIRONMENTAL

The unexpected, longer scaling induction time
of ice on the Aluminium HX plate was attributed to the surface topography of the material.
Aluminium had the smoothest topography of
the materials used in this study while SS316
had the roughest topography due to its inherent
deep sharp crevices. The results showed that
smooth surfaces are more efficient in delaying
ice scaling. The smooth surface reduced the
density of sites of high local supersaturation
thereby retarding the rate of heterogenous nucleation of ice onto the HX surface.

POST RESTORATION MONITORING OF THE ZAALKLAPSPRUIT
WETLAND WITH SPECIAL REFERENCE TO GROUNDWATER-SURFACE
WATER INTERACTION
P Oberholster - University of Free State

The desire to provide specific hydrological conditions (e.g. water quality and quantity) makes
wetlands difficult to restore, since the degree
of wetland wetness can especially affect the
biogeochemistry and micro-topography. Many
different variables have been used to evaluate wetland restoration projects, which include
vegetation followed by soil analysis, fauna and
hydrologic characteristics.
In the current study, the autecology and frequency of periphyton in relationship with water
quality were the selected target indicators to
determine the improvement of water quality
downstream of the restorated wetland (Figure 1). Groundwater-surface water interaction
was also investigated to determine the role of
groundwater in relationship with the resultant
surface water quality (Figure 2).

PHYSICO-CHEMICAL PARAMETERS
OF THE SURFACE WATER
The aim of the study was to (i) determine if
the rehabilitation of the Zaalklapspruit wetland
improved surface water quality downstream
and (ii) what role the groundwater-surface water
interaction performed in improvement of water
quality (if any). Improvement in the surface water
quality was assessed through changes in pH,
alkalinity, metals, electrical conductivity and algal
assemblage. The sites downstream from the
inflow to the wetland outflow showed a significant decrease in sulphate (SO42-), while alkalinity increased to a median of 128mg/L at the
outflow. The SO42- concentration at the wetland
inflow decreased from a median of 1,328mg/L to
254mg/L at the outflow of the wetland.
Sulphate, pH and alkalinity determined for the
reference site remained relatively unchanged
during the sampling period and therefore
un-impacted by mining practices or acid mine
drainage (AMD). The pH, alkalinity and silica
concentrations increased, while the electrical
conductivity (EC) decreased by 35% from a
median concentration of 2,470µS cm-1 at the
inflow to 861µS cm-1 at the outflow of the wetland. The wet season surface water quality
data indicated that the treatment capacity of
the wetland was less effective during the rainy
season, than during the dry season, a phenomenon possibly due to decanting of the upstream
abandoned coal mine.

Figure 1: Map of the Zaalklapspruit wetland
showing the location of the sampling sites, as
well as the stream network
Figure 2: Installation of piezometers to determine
groundwater-surface water interaction in the
Zaalklapspruit wetland
62
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Wetland restoration is a complex process which
refers to a wide spectrum of disciplines and typically aims to restore lost biodiversity or provide
services such as water quality improvement.

POST RESTORATION MONITORING OF THE ZAALKLAPSPRUIT
WETLAND WITH SPECIAL REFERENCE TO GROUNDWATER-SURFACE
WATER INTERACTION
P Oberholster - University of Free State

ALGAL DYNAMICS AT THE OUTFLOW
OF THE RESTORED WETLAND
A significant shift from pollution tolerant algal
species to less pollution tolerant species was
observed at the outflow of the wetland during
2019. The diatoms Pinnularia viridiformis and
Pinnularia viridis (Krammer), species only found
in circumneutral water with a low to moderated
electrolyte content, were common at the outflow of the wetland during both the wet and dry
seasons. Measurements of the wetland benthic
chl-a revealed a more than 2-fold reduction in
biomass during the dry season (from of 106mg
m2 at the inflow to 43mg m2 at the outflow).
Sampling sites at the outflow of the wetland
showed domination (Berger-Parker index
0.324) by the green filamentous algal Klebsormidium rivulare (Kützing), and diatoms Pinnularia viridis and Fragilaria tenera.
The reference site was dominated by algal species indicating circumneutral water with a low
electrolyte content, however, species indicating
eutrophic conditions was also observed suggestive of agriculture activities in the area.

The diatom indicator species, Gyrosigma acuminatun and Graticula cuspidate, were present in
87% of the samples. The abundance of Gyrosigma acuminatun was lowest at the outflow
site, and totally absent at the reference site.
The benthic green filamentous algae Klebsormidium acidophilum (Novis), known to be dominant in AMD impacted waters, although present
in 67% of the samples, was also absent at the
outflow and reference sites (Figure 3).

STABLE ISOTOPIC VARIATION
AT ZAALKLAPSPRUIT WETLAND
DURING THE 2019 DRY AND WET
SEASONS
Considering that most of the sampled water was
surface flowing wetland water, a more enriched
signal was expected for these water sources.
However, analysis values suggested minor depletion regarding 18O isotope contents. As such,
the depleted nature of this surface water indicates a linkage with the more depleted groundwater from the adjacent borehole.

Figure 3: Only indicator species with a frequency
of 50% and higher are shown in the figure above.
The respective frequency percentages of each
species are shown behind their species name for
both the dry and wet seasons
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While the difference might be stark between
twofold water sources, it is unexpected that
surface water would have any form of depletion, unless it is in connection with depleted
water (from groundwater). In conclusion, the
data show a possible interaction between
groundwater and the wetland surface water.
Additionally, the similarity in hydrochemical and stable isotope contents implies that
the Zaalklapspruit wetland is supported by
subsurface water discharges during the dry
season (Figure 4).

POST RESTORATION MONITORING OF THE ZAALKLAPSPRUIT
WETLAND WITH SPECIAL REFERENCE TO GROUNDWATER-SURFACE
WATER INTERACTION
P Oberholster - University of Free State

Figure 4: Stable isotopic variation at Zaalklapspruit wetland during 2019
dry and wet seasons

By expanding the existing wetland area via
redirection of surface flow, which slowed the
velocity of the water through the wetland and
increased contact time between water and sediment, improved the water quality downstream
from the rehabilitated area. Measured increase
in pH levels and alkalinity concentrations, as
well as the decrease in EC, SO42, Al and Fe
from the inflow area to the wetland outflow area
clearly present compelling evidence of this fact.
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We also found that the algal assemblage
changed from an acidic water dominated community at the inflow to a more circumneutral
dominated community at the outflow. From the
groundwater and surface water data, it was
also evident that there may be an interaction
occurring at sites in the middle of the wetland
during the dry season. Nevertheless, new land
use activities in the form of open cast mining in
the sub-catchment of the studied wetland may
affect the treatment capacity in the wetland in
the future.
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SUMMARY

DEVELOP GUIDELINE ON THE USE OF REHABBED LAND AS CARBON
OFFSET POTENTIAL FOR INCOME GENERATION FROM REHABBED
COAL MINE LAND
AJ van Zyl & CA Bolus - Terrasim

There is increasingly interest to sequestrate
atmospheric carbon into soil in reducing atmospheric carbon concentration to mitigate climate
change, and at the same time improves soil
health and functioning, plant growth conditions
and ecological functioning. The coal mining
industry has significant rehabilitated (rehabbed)
land and grasslands which provides opportunity
for C-sequestration and C-offset potential when
appropriate rehabilitation- and post-rehabilitation
management strategies are applied. Accumulation of soil organic matter (SOM) on rehabbed
mine land with initial low SOM content is therefore desired with the advantage that C-sequestration can be realised in carbon-trading.
The implementation of the South African Carbon Tax in 2019 provides an opportunity for
mine rehabilitation and restoration projects to
sequester carbon, and trade carbon credits to
other companies so that they can reduce their
carbon tax burden. For coal mining companies to enter the carbon market they will need
to certify and register the carbon sequestered
through a relevant carbon standard.
Coaltech is funding a research project aimed at
assessing the mechanisms and methodologies
to sequester atmospheric carbon for rehabbed
land as C-offset for income generation, identify
optimum land rehabilitation and post-rehabilitation management strategies for C-sequestration,
and determine C-offset budgets and benefit-cost
ratios for optimum C-sequestration options.
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CARBON OFFSETTING & TRADING
C-offsetting is the process of trading carbon
credits by an organisation which emits carbon
to reduce their carbon emissions through avoidance, reduction or sequestration. Carbon offset
projects are developed and evaluated under
specific methodologies and standards which
enable carbon credits to be issued (National
Treasury Dept 2014).
Carbon trading markets fall into two different
categories, namely the compliance (formal)
market, and the voluntary market. The compliance market refers to markets where it is mandatory for companies to limit their emissions to
below a certain level, by reduction or offsetting.
The compliance market is more regulated due
to its mandatory nature. Voluntary markets on
the other hand deal with companies who are
reducing their carbon emissions voluntarily. A
review between formal and voluntary standards
showed that the voluntary route is generally
more cost-effective, due to differences in the
auditing process.
STANDARDS ON C-SEQUESTRATION
AND C-OFFSET
Standards are the method and process used to
verify and approve that the carbon credits are
‘real’. In order to gain carbon credits there are
a number of key requirements and principles
for a project to be validated by a carbon standard. Each standard specifies its own rules and
requirements.
Carbon standards with the potential for earning
carbon credits from atmospheric carbon sequestered by mine land, and requirements for a
project to be accepted by a carbon standard are
reviewed. Five main standards, summarised
in Table 1, were looked at: The Clean Development Mechanism (CDM), Verified Carbon
Standard (VCS), Gold Standard, Climate Com-
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Carbon trading emerged in response to the
Kyoto Protocol to meet carbon emissions targets by using carbon credits to offset excess
greenhouse gas emissions. Mechanisms was
developed for this purpose, where Certified
Emission Reductions units could be traded in
emissions trading schemes or carbon markets.

DEVELOP GUIDELINE ON THE USE OF REHABBED LAND AS CARBON
OFFSET POTENTIAL FOR INCOME GENERATION FROM REHABBED
COAL MINE LAND
AJ van Zyl & CA Bolus - Terrasim

Table 1: Potential standards to certify carbon sequestered
and determine C-offset

The Clean Development Mechanism (CDM)
falls under the United Nations Framework
Convention on Climate Change and is the main
international standard for compliance markets
and other highly reputable standards base their
methodologies on it. The methodology of
C-offsetting is developed with projects. Its form
post 2020 is unclear when the Paris agreement takes effect. It is relatively expensive and
registration can be time consuming, with more
administrative overheads.
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The Verified Carbon Standard (VCS) is the
largest of the voluntary carbon standards internationally. The methodology of C-offsetting
is CDM based and developed with projects. It
is highly recommended for projects seeking to
verify sequestered carbon and trade carbon
credits internationally as it is an internationally
reputable and rigorous standard. The VCS is
also recognised by the South African Carbon
Tax, and therefore credits could be traded locally with companies seeking to reduce their carbon tax allowance. VCS is still relatively costly
for South African projects because of the need
for independent international auditors.
The Gold Standard is an internationally reputable voluntary standard with a focus not only on
carbon but also on climate security and sustainable development (co-benefits). The methodology of C-offsetting is CDM based and developed
with projects. The Gold Standard is approved
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munity and Biodiversity (CCB) standard and
Credible Carbon. These carbon standards were
selected based on whether they are approved
as part of the South African Carbon Tax, their
international and local status as standards, the
co-benefits (socio- economic and environmental) that some of them require, their potential
costs, and potential carbon credit prices.

DEVELOP GUIDELINE ON THE USE OF REHABBED LAND AS CARBON
OFFSET POTENTIAL FOR INCOME GENERATION FROM REHABBED
COAL MINE LAND
AJ van Zyl & CA Bolus - Terrasim

The Climate Community and Biodiversity (CCB)
standard has a focus on projects that address
the interrelated issues of climate change, local community development and biodiversity.
Therefore, the focus for the CCB standard is
not only carbon but also the co-benefits of a
project. The methodology of C-offsetting is VCS
based and developed with projects. The CCB
standard is relatively expensive, more than
VCS and CDM, but can potentially fetch higher
carbon credit prices because of co-benefits.
The Credible Carbon standard is currently the
only local voluntary carbon standard in South
Africa. It is a carbon registry with its own standard, it focuses on projects which contribute to
poverty alleviation, and majority of credits are
sold locally. The methodology of C-offsetting
is based on international and local accepted
norms and is developed with projects. Credible
Carbon uses local independent auditors, which
reduce considerably the cost to certify amount
of carbon sequestrated and C-offsetting. Although Credible Carbon has been engaged
with National Government it has not yet been
registered for the South African Carbon Tax.
STANDARDS FOR REHABBED LAND
Coal mining and rehabilitation of mined land
could involve disturbances and/or removal of
large amounts of soil that could result in potential loss of soil carbon into the atmosphere.
For mining and land rehabilitation projects that
includes activities where large amounts of soil
have been disturbed and/or removed, would
likely need a specific methodology to be developed, as there are no specific methodologies
for it under a carbon standard. The project will
also be assessed against further tests such as
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for ‘additionality’ and ‘permanence’ which are
key principles of C-offsetting.
For additionality, sequestering additional carbon to what might have been sequestered in a
‘business as usual’ scenario must be proven. It
is a requirement by legislation that mined land
must be rehabilitated, and that the rehabilitation would likely have taken place without the
need to sequester carbon. It will be required
to show that improved grassland and management practices after rehabilitation is above that
which would normally not have been employed
to sequestrate additional carbon into the soil.
It will be important for the project proponent to
make a strong case for ‘additionality’ otherwise
the project will fail to be accepted by a rigorous
carbon standard.
It is important to show that the carbon sequestered into the soil is permanent and will not be
lost in the future by for instance change of ownership of the rehabbed lands, whereby the new
owner is not obliged to continue with the carbon
sequestration project. The project proponent
should anticipate what risks there are to reverse
the potential gains from carbon sequestration in
the future.
Methodologies of most carbon standards for
evaluating carbon off-sets focus on permanent, sustained, and constant carbon sequestration and storage. Carbon sequestration at
rehabbed land through improved land management will initially be high after rehabilitation but will reduce over a decade or two as
new soil equilibrium conditions with higher soil
carbon content will be reached. Consequently,
a methodology should be selected or developed that accounts for the decline in C-sequestration rates (t/yr CO2 removal) over time
as equilibrium conditions are reached after
i.e. two decades. This could include a method
where sequestrated soil carbon is expressed
in terms of tons and not tons per annum of
CO2 removed from the atmosphere.
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for South African Carbon Tax and has a specific
carbon pricing model, but can be relatively more
expensive than CDM and VCS. It is the best
standard for projects which look to highlight socio- economic and environmental benefits.

DEVELOP GUIDELINE ON THE USE OF REHABBED LAND AS CARBON
OFFSET POTENTIAL FOR INCOME GENERATION FROM REHABBED
COAL MINE LAND
AJ van Zyl & CA Bolus - Terrasim

STANDARDS FOR RESTORED
GRASSLANDS
There is significant potential to sequester carbon into the soil for grasslands, and grasslands
have been identified as a major carbon sink
in South Africa by the National Carbon Sinks
Assessment (DEA 2015b).
Coal mines often have significant areas of
grassland where rehabilitation was not required.
Consequently, the carbon standards were also
reviewed for grassland restoration, improved
grassland management, and avoided grassland conversion. Carbon can be sequestrated
in the soil by restoring and conserving existing grasslands that surround coal mines or lie
above underground coal mines. Some of these
grasslands may be partially degraded. With
restoration planting and good management, the
grassland health could be restored. Old agricultural lands where crop production has been
discontinued after the mine bought the land,
have the potential to be converted and restored
to indigenous grasslands. Here the conversion
to indigenous grassland could lead to carbon
sequestration in the soil.
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For large projects (i.e. >16 000 t/yr CO2 removal) with sufficient funding it is recommended
that the VCS- or Gold carbon standard be used
to certify and register their sequestered carbon.
Initial costs for the VCS standard can be high
with verification and validation costs reaching
over a million rand using international auditors.
VCS carbon credits can also be used as part of
the South African Carbon Tax, either to reduce
a company’s carbon tax burden, or to sell them
in the international voluntary carbon market.
The Gold standard is recommended for projects
which look to highlight the socio-economic and
ecological benefits of grassland rehabilitation
and carbon sequestration activities. This standard would be relevant for companies looking
to strategically add to their corporate social
responsibility and sustainability objectives. The
carbon credits gained here could be traded
within the South African Carbon Tax market.
Gold standard credits can also be sold internationally on the voluntary carbon market.
For smaller projects (i.e. <16 000 t/yr CO2 removal) who do not have sufficient funding to go
through the international standards’ validation
and verification processes, Credible Carbon
would be a more appropriate choice. This is
a local standard which uses local auditors to
assess C-offsetting projects. It also has a focus
on projects with social benefits that specifically
seek to alleviates poverty. However, this standard has not yet been accepted for the South
African Carbon Tax.
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C-offsetting through C-sequestration by mine
land is cost sensitive. One of the main challenges of small (i.e. <16 000 t/yr CO2 removal)
projects in South African is that the international formal and voluntary standards both tend
to have high costs because of the expense of
using international experts for the auditing process. This means there is a need to find more
cost-effective methodologies and potentially
develop local expertise to validate and monitor
projects. The South African Government has
been looking into this for the South African Carbon Tax (DEA 2015a).

DEVELOP GUIDELINE ON THE USE OF REHABBED LAND AS CARBON
OFFSET POTENTIAL FOR INCOME GENERATION FROM REHABBED
COAL MINE LAND
AJ van Zyl & CA Bolus - Terrasim

OPPORTUNITIES AND WAY FORWARD
The reviewed carbon standards include some
methodologies for mine areas that was not
rehabilitated and where large soil disturbances
has not occurred with the potential for earning
carbon credits from C-sequestration related
to grassland restoration, improved grassland
management, and avoided grassland conversion. These areas can be the focus for C-offsetting at mine land through C-sequestration of
restored and improved management of grasslands. The ecological and/or socio-economic
co-benefits required by some of the carbon
standards could be used as an advantage as it
can align with corporate social and ecological
responsibilities.

into potential to develop methodologies for local
standards, but it is slow and needs support/
interest. Such a methodology would have the
advantage to be more cost effective, and where
government approves a Program of Activities
(POA) for carbon sequestration on rehabilitated
grasslands that will allow for trade in carbon
credits that are measured in terms of an incidental carbon sink (fixed mass) rather than a
continuous rate of sequestration (fixed rate).
The project to research the potential to use
carbon credits to facilitate rehabilitation was
not concluded but further action is temporarily
suspended.

The South African Carbon Tax Bill presents
a good opportunity for carbon sequestration
projects in the future, because a local carbon
market is being developed by National Government. There is attempts to establish a local
carbon credit trading platform and voluntary
carbon credit standard(s), such as the Credible
Carbon. However, this organisation is not yet
registered for accreditation of credits for the
South African Carbon Tax.
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Rehabbed (rehabilitated) mining areas would
likely need a new methodology to be developed
and the project activities tested as it doesn’t
fall under typical methodologies available in
current carbon standards. Government could
be engaged to develop a methodology specific for the circumstances of rehabbed land for
local approved standard and carbon trading.
Department of Environmental Affairs is looking

USING GROUND PENETRATING RADAR (GPR) TO IMPROVE THE
CHARACTERISATION AND ASSESSMENT OF REHABILITATED OPENCAST
COAL MINE SOILS IN SOUTH AFRICA
G Paterson - Agricultural Research Council

Traditionally, rehab areas were surveyed by
using a hand-held soil auger on a grid basis,
which is time-consuming and inefficient, as only
the soil conditions at each auger point can be
described. Variation in soil conditions (especially soil depth) between the points is largely unknown. GPR uses electro radio waves to map
the structures and features buried within the
subsurface zone. A GPR system operates by
generating and transmitting a radar pulse of a
certain central frequency through a transmitting
antenna into the ground. The transmitted pulse
propagates through the material and when it
encounters any changes in electromagnetic
properties of the material (such as underlying
spoil or other subsoil layers), some of the pulse
energy is transmitted while some is reflected
back to the surface to be recorded by the receiving antenna.
The great advantage is that GPR enables a
continuous transect to be run, with the information stored electronically for later processing and interpretation. Soil augering can still
take place at certain points, either for limited
ground-truthing or to investigate a specific
subsurface feature that the GPR has identified.

70

Study sites were located on three mines near
Emalahleni, where a total of 24 transects were
investigated, using soil auger observations
every 50 metres as ground-truthing. The overall effectiveness of the GPR was good, with
only around 5% of observations having a poor
correlation (>30cm difference between GPR
depth and actual augered depth). When looking
at the actual correlation, 70% of all auger observations were within 10cm of the GPR depth,
and 85% were within 20cm, despite such interferences as subsurface mixing, soil compaction
and variable spoil. A 500mHz antenna was
used, with a 1gHz antenna available for places
where finer resolution was required (though
sometimes with a loss of penetration depth).
There was little noticeable difference in the
performance of the GPR in wet or dry soil conditions, and areas of potential compaction were
observed, so that investigation with the soil
auger could be done if required. The cost-effectiveness of using GPR to complement traditional soil augering is good, with at least a doubling
of areas per day being possible, as well as the
fact that a continuous dataset is obtained, as
opposed to the traditional point data only.
The GPR apparatus needs an experienced
operator to interpret the data, as well as a soil
scientist to correlate the soil conditions, but it
is a very promising technique for improving the
quantification of rehab areas, and consequently
improving the overall post-mining soil
reclamation process.
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A project, running from 2018 to 2020, between
the Agricultural Research Council (ARC) and
Council for Scientific and Industrial Research
(CSIR) looked at the problem of inconsistent
depth of rehabilitated (“rehab”) soils on coal
mines. The project used apparatus called
Ground Penetrating Radar (GPR) which gives
an improved level of information in such areas.

USING GROUND PENETRATING RADAR (GPR) TO IMPROVE THE
CHARACTERISATION AND ASSESSMENT OF REHABILITATED OPENCAST
COAL MINE SOILS IN SOUTH AFRICA
G Paterson - Agricultural Research Council

Example of radargram obtained by GPR apparatus, showing strong subsurface reflection (cover soil
onto spoil) at between 0.3 and 0.7m beneath the surface anong a 50m transect
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Pictures: Traditional augering in rehab areas (on left); GPR equipment, with antennae flanking the
recording unit (on right)

A TECHNOLOGY TO CONDITION PLANTS WITH ADAPTED RHIZOSPHERIC
SOIL/SUBSTRATE MICROBIAL SPECIES, TO IMPROVE VEGETATION
RESILIENCE AND GROWTH ON REHABILITATED LAND
Prof. W. Truter & C. Schimmer - Department of Plant and Soil Sciences & Centre
of Environmental Studies, University of Pretoria

Soil disturbance or the artificial creation of anthropogenic technisols produced by opencast
coal mining activities often result in the removal
of biologically rich topsoil and subsoils, that are
combined with the coal residues and rock fragments to constitute coal mine spoils.
The coal spoils’ anthropogenically altered
ecosystem is thus considered to be a stressed
ecosystem that is devoid of supportive and nutritive capability for biotic biomass development,
which majorly affects the substrates microbial
community’s’ diversity.
Mine spoils’ conventional rehabilitation methods
have mainly focused on soil fertility, soil erosion
and plant species selection. Nonetheless, not
one single mine has achieved mine closure
from the regulating authorities in South Africa
due to inadequate rehabilitation results. An alternative mindset about post-mining land use is
needed for a dynamic, healthy, supported ecosystem to be established. At present, criteria for
rehabilitation success has mainly been limited
to the mine waste’ physicochemical status, climatic conditions and vegetation characteristics.
Microbial ecological indicators, for example,
microbial populations, microbial communities
and functional diversity in mine rehabilitation
evaluation are relatively uncommon.
One of the growing concerns about the effectiveness of rehabilitation strategies is the
successful self-sustaining establishment of
vegetation cover. The successful establishment of vegetation, substrate development and
biogeochemical cycling during the rehabilitation
process of mine spoils requires diverse and
metabolically active microbial communities.

AIMS AND OBJECTIVES
The aim of this research is to identify new
bio-technological and bio-engineering
approaches that are more cost effective and
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which positively contribute towards the rehabilitation of contaminated/degraded land by driving
ecological stabilisation.
By investigating the capabilities of microbial
assisted amelioration in assisting vegetation
establishment in different substrates, also
known as plant growth-promoting rhizobacteria
(PGPR) which can ultimately support successful establishment of self-sustaining vegetation
this aim can be achieved.
The project objectives are to:
1. Determine the influence of substrates physicochemical composition (abiotic properties)
on microbial community diversity.
2. Determine the effect of naturally established
vegetation (grass) species on microbial
community structure and functionality.
3. Determine whether the application of bio-fertilisers in the mining environment can be
subdivided into groups based on the abiotic
and biotic prevalence of specific functional
microbial communities.
4. Design a decision support framework that
integrates substrates’ physicochemical
characteristics; vegetation dynamics and
microbial diversity to ultimately make a
bio-fertiliser recommendation easier. The
framework will help evaluate and select the
most suitable microbes to assist vegetation
to be more resilient to harsh soil / substrate
(where no soil is available) conditions.
5. Optimisation of decision tree framework
through simulation testing to predict the
future system response. Using improved
system performance prediction accuracy,
too prove a more reliable and cost-efficient
decisions.
Currently, microbial strains used for agricultural
purposes might not be mine site-adapted and
have a low resilience to stressful environments,
i.e., extreme pH variations, low nutrient status,
steep slopes with severe windy conditions. These
strains will be used as a control in the study.
ANNUAL REPORT 2019/20

WWW.COALTECH.CO.ZA

ENVIRONMENTAL

INTRODUCTION

A TECHNOLOGY TO CONDITION PLANTS WITH ADAPTED RHIZOSPHERIC
SOIL/SUBSTRATE MICROBIAL SPECIES, TO IMPROVE VEGETATION
RESILIENCE AND GROWTH ON REHABILITATED LAND
Prof. W. Truter & C. Schimmer - Department of Plant and Soil Sciences & Centre
of Environmental Studies, University of Pretoria

METHODOLOGY
those associated with plants growing in thes
spoils are subject to selective pressures that
may make them more suitable for use in revegetation of tailings than isolates not exposed to
these conditions.
A summary of the multi-phase layout of research
data that is currently being collected to understand the adaptation of the microbial community
and its association with the natural vegetation
over different seasons is given in Figure 1.

Figure 1: Research aspects with each research criteria’s analyses currently being conducted
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Site-adapted resilient microbes from local plant
communities naturally growing on spoils and
other relevant mining substrates, have the
ability to tolerate in situ edaphic and climatic
conditions with the same phyla reported in the
rhizosphere of different plants were identified.
As native plants already established on these
materials for a sustainable period many contain
PGPR adapted to the detrimental consditions
of these mining spoils. It is hypothesized that
microbial populations residing in mine spoils or

A TECHNOLOGY TO CONDITION PLANTS WITH ADAPTED RHIZOSPHERIC
SOIL/SUBSTRATE MICROBIAL SPECIES, TO IMPROVE VEGETATION
RESILIENCE AND GROWTH ON REHABILITATED LAND
Prof. W. Truter & C. Schimmer - Department of Plant and Soil Sciences & Centre
of Environmental Studies, University of Pretoria

Various coal spoils and old rehab sites sampling sites have been selected to be reflective
of the different substrate conditions.
The rehab sites include:
(i)
Old rehab sites with topsoil.
(ii)
Rehab sites with reduced amounts of
topsoil.
(iii)
Rehab site with no topsoil and
bio-stimulants.
(iv)
Rehab sites with only coal spoil and
bio-stimulants.
(v)
Rehab sites with only coal spoil (Figure 2).

Figure 2: Re-vegetated coal spoil without topsoil
ameliorated with andr without a microbial inoculant
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PRELIMINARY RESULTS AND
DISCUSSION
Coal spoils, and rehab sites vary in physicochemical properties, climatic and geographic properties and vegetation dynamics. This
variation in coal spoils may affect the microbial diversity, which in turn may influence the
bio-stimulant capabilities in improving vegetation establishment; for each bio-stimulant use,
there are areas more or less suited to it.
The variation is at least in part systematic, with
definite and knowable causes. For example and
preliminary & reference dataset as seen in Figure 3 and 4, illustrate how the microbial community will differ between different pH levels
of the spoil. This microbial community will be
influenced by all the other spoil characteristics,
plant dynamics and environmental influences
as depicted in Figure 1.

Figure 3: Microbial community functional groups
for spoil material with a pH of 2.5
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The coal spoils, and old rehab sites selected for
the collection of data are all situated in Mpumalanga, located in the coal-rich eMalahleni area
(24°0′-27°30′ S, 28°15′-32°5′ E). The study
area falls within the Cwb, Köpen-Geiger climatic unit 2. This unit largely coincides with the
Highveld region of South Africa, situated within
the Grassland Biome.

A TECHNOLOGY TO CONDITION PLANTS WITH ADAPTED RHIZOSPHERIC
SOIL/SUBSTRATE MICROBIAL SPECIES, TO IMPROVE VEGETATION
RESILIENCE AND GROWTH ON REHABILITATED LAND
Prof. W. Truter & C. Schimmer - Department of Plant and Soil Sciences & Centre
of Environmental Studies, University of Pretoria

Figure 4: Microbial community functional groups for spoil material with a pH of 6.5

The scientific data being collected as depicted
in Figure 1 will be used to develop a tree decision framework model. The framework will consist of five main interconnected components:
(i)
Coal spoil and rehabilitation
environments.
(ii)
Substrates physicochemical properties.
(iii)
Climatic and microclimatic conditions.
(iv)
Key grass species.
(v)
Rhizospheric/substrate microbial
community structure as seen in Figure 3
and 4, with stochastic processes as
drivers that will determine the outputs.
This decision framework will be designed to
make decision-making easy for the user.
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CONCLUSION
The stochastic behaviours of outputs depend
primarily on the choice of input models, defined as stochastic processes used to drive
simulation experiments. Simulation testing will
guide the real-time operational decisions for
complex stochastic systems to quickly find the
optimal operational decisions hedging against
the prediction uncertainty. To test the decision
framework, a simulation test will be run where
key stochastic processes within the decision
framework will be selected and experimented
on. For this experiment, coal spoils with specific
randomly selected soil physicochemical properties, climatic conditions and microbial diversity
will be tested.
The hypotheses that remain to be tested are
that the coal substrates’ abiotic properties and
plant functional traits will mediate associations
between soil microorganisms and plant communities during primary successional establishment. Furthermore, these microbial assemblages can be linked to specific functions on plant
diversity and physicochemical characteristic
of the substrate. And these biotic and abiotic
factors can be integrated into a decision framework design that would make rehabilitation
decision making with regards to plant species
and bio-fertiliser easier.
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Surveys can map the variation in coal spoils,
i.e. the total area can be divided into regions
with less variability than the entire area. The behaviour of the microbial-substrate rhizosphere
system, when subjected to a given use, can to
some extent, be predicted with some degree of
certainty, depending on the quality of data and
the depth of knowledge. Decision-makers such
as rehabilitation specialists etc. can use these
predictions to inform their decisions.

THE IMPACT OF CATTLE GRAZING ON A RECENTLY REHABILITATED
GRASSLAND ECOSYSTEM IN AN OPEN CAST COAL MINE IN
MPUMALANGA, SOUTH AFRICA
ND Thovhakale and EM Stam - University of Venda

SUMMARY
Rehabilitated areas from open cast coal mines
are often utilised as planted pastures for cattle
grazing. There are, however, challenges with
the productivity and stability of these pastures
emanating from stockpiling of the topsoil and its
subsequent return to the area.
The soil compaction and crust formation which
often result from this process lead to poor growth
performance of the grass sward. As a result
such areas can only support a limited number of
cattle and they carry a high risk of overgrazing
followed by land degradation.
The present study was designed to examine the
impact of grazing by cattle on the development
of the vegetation after rehabilitation of Block I at
Khutala Collieries near Ogies, Mpumalanga.
For this aim we set up 10 ‘exclosures’, which
are 5 x 5m areas where grazers are excluded
by a fence (Figure 1). Inside and outside each of
these we determined the plant species composition and biomass. We also took soil samples.
This was done in 2017 and repeated in 2018.

The 2017 species and biomass data were used
to estimate the carrying capacity of the area,
which was compared to the grazing pressure
based on the number and weight of the cattle
grazing the area. According to this estimate the
cattle herd was approximately three times what
the area could support. Overgrazing is therefore highly likely.
To test whether the vegetation was developing
in a particular direction we used a multivariate
analysis approach which uses plant abundance
data of all species to position a site in a two
dimensional plot.
When this is done repeatedly one can connect
the points for a given site by arrows to determine in which ‘direction’ that site is developing.
When this is done for a number of sites within
an ecosystem it becomes possible to monitor
where the ecosystem as a whole is developing
towards. If one also includes the sites from a
benchmark area in the analysis one can monitor whether the rehabilitated area is developing
towards the benchmark area or not.

Figure 1: Arrangement of the exclosures in two
parallel transects. The exclosures are not drawn
to scale
With regard to the plant species composition we
found that many of the species that occur naturally in the area were missing and that there
were many species present which are not listed
for the area. Furthermore, most of the grass
species found were indicative of overgrazing.
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Alternatively, it may mean that the system as a
whole is not developing in any particular direction and each site is following its own trajectory.
To decide between these two alternative explanations it is necessary to repeat the vegetation
survey after three to five years (i.e.2020 – 2022).
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This procedure was carried out with our data
from 2017 and 2018. The result was ambivalent
in that the arrows were pointing in all directions
(Figure 2). The explanation for this may be that
the period of one year between surveys is very
short in vegetation succession terms and the
pattern in the figure is mostly noise.

THE IMPACT OF CATTLE GRAZING ON A RECENTLY REHABILITATED
GRASSLAND ECOSYSTEM IN AN OPEN CAST COAL MINE IN
MPUMALANGA, SOUTH AFRICA
ND Thovhakale and EM Stam - University of Venda

Apart from the plant species composition and
low biomass another sign of ecosystem degradation was the poor ground cover of the vegetation. On average the percentage bare ground
was 56% in 2017 and 52% in 2018. In some
patches, however, it was as high as 80%.
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Over the one year between the first and the
second the percentage bare ground decreased
slightly (Figure 4), but we could not discern a
significant effect of grazing. It is likely, however,
that the effect of grazing (and trampling) will
become apparent after a longer period of three
to five years.
Figure 2: Correspondence analysis on vegetation
surveys in Block I and the two benchmark areas. Points of repeat surveys in the rehabilitation
areas are connected by vectors. The points of the
benchmark areas have been encircled by ellipses. The red square indicates an area in the graph
which has been enlarged
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Contrary to the multivariate analysis, univariate analysis at the species level showed clear
effects of grazing for some species (Figure 3).
While Hyparrhenia hirta and Eragrostis curvula
clearly benefitted from being sheltered from
grazing, other species such as Eragrostis
chloromelas, E. plana and Cynodon dactylum
decreased in density within the exclosures ,
probably due to the increased competition from
H. hirta and E. curvula.

THE IMPACT OF CATTLE GRAZING ON A RECENTLY REHABILITATED
GRASSLAND ECOSYSTEM IN AN OPEN CAST COAL MINE IN
MPUMALANGA, SOUTH AFRICA
ND Thovhakale and EM Stam - University of Venda

Figure 4: Change in average bare ground percentage
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Figure 3: Grass cover changes between 2017 and 2018. The arrows connect the
cover in 2017 (tail) with that of 2018 (head). Blue arrows indicate change in cover
inside exclosures while orange arrows indicate change in cover outside of them

COMPARATIVE ANALYSIS OF CURRENT AND NEW INNOVATIVE ALTERNATIVE WETLAND REHABILITATION PRODUCTS/DESIGNS TO OPTIMISE
COAL MINING REHABILITATION SPEND
A Botha - GreenGab

OVERVIEW
The need for the development of a functioning
landscape post mining, taking into consideration
the mitigation hierarchy (as required by the relevant authorities), is of broad and current interest.
The impacts of mining activities on wetlands are
of particular concern. These impacts have been
discussed and evaluated in various studies particular to the Mpumalanga Highveld Region (SANBI
and DWS, 2016 and SANBI and CSIR, 2016).

This may contribute to the integration of wetland
rehabilitation between various mining houses
and may result in the creation of “green corridors” running through the coalfields. (The term
“green corridors” implies continuous wetland
rehabilitation throughout the coalfields area).

As part of the application for various mining authorisations, there are requirements to indicate
how the impacts to wetlands will be mitigated
and/or compensated. Application of the mitigation hierarchy as discussed within the offset
guideline documents (SANBI and DWS, 2016
and SANBI and CSIR, 2016), provides clear
direction and support for rehabilitation. This is
supported by the requirements of wetland rehabilitation as indicated within the Government’s
General Notice relating to wetland rehabilitation
(GN1198).

As a foundation for this project, four prominent
mining houses allowed GreenGAB to use their
wetland offset shapefiles to create maps of
the currently planned wetland offsets. These
shapefiles can be used as a sample of the
current state of wetland rehabilitation within
the Mpumalanga Coalfields area. Specifically,
where wetland rehabilitation has and has not
been planned should be regarded, so that gaps
can be identified and the need for regional planning of wetland rehabilitation highlighted.
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Figure 1: Proposed wetland offsets in Mpumalanga coal field regions
As shown in the various maps, approximately 36
500 ha of proposed wetland offset rehabilitation
has been identified (This number is conservative,
using only a sample size of the current mining
houses’ offset shapefiles). In comparison, the
amount of wetland rehabilitation which has actually been implemented is minute. With such extensive wetland rehabilitation proposed, verifying and
optimising current wetland rehabilitation methods,
materials and products should be undertaken
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Successful rehabilitation of wetlands is often
complex because of the unique and sensitive
ecosystems. To date, there has been a vast
amount of wetland rehabilitation offset planning done by the mining houses throughout
the Mpumalanga coal field region. However, a
relatively small amount of actual wetland rehabilitation has been implemented.

COMPARATIVE ANALYSIS OF CURRENT AND NEW INNOVATIVE ALTERNATIVE WETLAND REHABILITATION PRODUCTS/DESIGNS TO OPTIMISE
COAL MINING REHABILITATION SPEND

Current wetland rehabilitation materials, products and designs are generally underperforming
because of a limited variety of products and/or
fit for purpose materials/designs. Consequently,
environmental engineers are being forced to
use more complex, “hard” products/materials,
such as concrete, to ensure design adequacy.

In the proposed project, typical “hard” materials
and designs used for wetland rehabilitation will
be compared to “softer” alternatives. The project aims to compare the various rehabilitation
options against a variety of criteria, including but
not limited to: safety, cost, environment, local
economy and ease of construction.

This tendency towards using “hard” techniques
has its own problems, such as increased rehabilitation costs, increased footprints of disturbance and more complex types of designs
requiring costly expertise and input.

This should help various interested and affected
parties to understand the advantages and disadvantages of the existing tested products/designs
as well as that of a new product, DongalockTM.

Figure 2: Example of a proposed “green corridor” within a quaternary catchment
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A Botha - GreenGab

COMPARATIVE ANALYSIS OF CURRENT AND NEW INNOVATIVE ALTERNATIVE WETLAND REHABILITATION PRODUCTS/DESIGNS TO OPTIMISE
COAL MINING REHABILITATION SPEND
A Botha - GreenGab

PROJECT PROGRESS

To date, the DongalockTM structures’ implementation at the conservancy area (not affected by
mining) has been completed but the DongalockTM
structures to be implemented at the Coaltech
member mine site have not yet been installed.
Therefore, the preliminary discussion in this
report may vary from the final results, once the
second trial site has been constructed.

PRELIMINARY DISCUSSION
Preliminary discussion at this point will mainly
focus on DongalockTM, with no comparison between other wetland products. The discussion
is also focused on the practicality of conducting
the actual wetland rehabilitation, thereby giving
the mining houses perspective on the product’s
advantage and disadvantages.

At the first trial site, conditions were such that
the sheet could be driven into the wetland
without the need for digging trenches, therefore
there was no safety concerns usually associated with restricted excavation.
The sheets were driven into the ground using
hammers, therefore possible safety concerns
may have included finger injuries if workers
were not paying attention.
COST:
As the comparative exercise has not yet been
completed, an exact cost cannot currently be
given. However, cost savings from trial site 1
included being able to use small unskilled contractors and no large machinery. Additionally,
there was no need for large excavations, which
minimised overall time on site. Trial site one
was constructed in December 2019 during the
wet season. This indicates that one does not
have to wait for the drier winter season to install
the structures.
The largest cost came from the product material itself and the fire proofing material which was
required to ensure that the structure does not
get affected by veld fires.

Discussion of the currently installed DongalockTM
structures at the conservancy area not affected by mining will focus on the
following sections:

ENVIRONMENT:
A formalised wetland scientist opinion on the
interventions will be undertaken, once both trial
site structures have been constructed. This will
be included in the final results.

SAFETY:
As the DongalockTM sheets are light weight
1.7kg/m, they are relatively easy to carry into the
wetland, with minimal concern for workers carrying heavy loads. As sheets can be carried into
the wetland, no large machinery is required.

From the first trial site, it was evident that the
construction footprint when installing DongalockTM was extremely small; once the sheets
were driven into the soil, it was almost impossible to see any wetland disturbance. The interventions also blended into the environment and
could not be seen from the edge of the wetland.
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The project requires two in-field trials of DongalockTM to compare a mine affected site to an
unaffected “pristine” site. The first trial is situated in a conservancy area not affected by mining and is developed as an offset. The second
trial will be on a Coaltech member mine site. A
desktop comparative review of existing products, focusing on the criteria mentioned above,
will also be undertaken.

COMPARATIVE ANALYSIS OF CURRENT AND NEW INNOVATIVE ALTERNATIVE WETLAND REHABILITATION PRODUCTS/DESIGNS TO OPTIMISE
COAL MINING REHABILITATION SPEND
A Botha - GreenGab

LOCAL ECONOMY:
As DongalockTM interventions are relatively
easy to construct, it allows small-scale contractors to oversee the work more so than other
products like Gabion, concrete weirs would.
The construction for the current project was
done by small contractor who employed workers from the local community, thereby upskilling
the local labour force. The project will also be
run over numerous wetland clusters and will
span over several years, providing short term
jobs over a prolonged period of time.

EASE OF CONSTRUCTION:
The small-scale contractor at trial site 1 employed five workers. With minimal equipment,
these workers could install 50m of DongalockTM
per day. (The sheets at trial site 1 could be driven into the soil with ease, allowing for extremely
quick construction). During construction, it was
found that if the sheet was driven into the soil at
an angle, the rest of the structure would follow
suit. Care therefore needed to be taken to keep
the first sheet perpendicular to the soil. This
knowledge should be applied to future construction as well.

First picture DongalockTM being driven into soil
Second picture DongalockTM structure with minimal disturbance
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The structures raised the localised water table
behind each structure, thereby performing its
engineered function. However, by increasing
the water table behind the structure, the implementation of water proofing (which needs
24 hours of dry conditions to set) could not be
done immediately and the construction team
had to wait for a dry period.

COMPARATIVE ANALYSIS OF CURRENT AND NEW INNOVATIVE ALTERNATIVE WETLAND REHABILITATION PRODUCTS/DESIGNS TO OPTIMISE
COAL MINING REHABILITATION SPEND
A Botha - GreenGab

WAY FORWARD
From the results of this project, Coaltech affiliated mining houses should be able to see potential gaps from a regional perspective, to create
“green corridors” in the Mpumalanga Coalfields. It should also allow them to determine
the advantages and disadvantages of various
products and designs to be used in their wetland rehabilitation offsets, helping them make
informed decisions and optimise coal mining
rehabilitation spending.

Figure 4: DongalockTM structure (conservancy area not affected by mining)

83

ANNUAL REPORT 2019/20

WWW.COALTECH.CO.ZA

ENVIRONMENTAL

Once the installation at trial site 2 (the Coaltech
member mine site) has been completed, a
formalised result section can be developed. The
DongalockTM product can be directly compared
to a desktop study of other products and designs, looking at safety, cost, environment, local
economy and ease of construction.
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The Coaltech Research Association NPC

ANNUAL FINANCIAL STATEMENTS FOR THE YEAR ENDED 31 MARCH 2020
General Information

COUNTRY OF INCORPORATION AND DOMICILE

South Africa
The company was incorporated as a Non Profit Company in 2007

NATURE OF BUSINESS AND PRINCIPAL
ACTIVITIES

The promotion of communal and group interest by the development of
technology and the application of research findings in the South African
Coal Industry
.

DIRECTORS (AT YEAR END)

D Power (Chairperson)
S van der Woude
C Maila
M Smith
N Singh
S van Wyk
A Pillay
R Chinamatira
H Lodewijks (Chief executive officer)

REGISTERED OFFICE

The Mandela Mining Precinct, Cnr Carlow and Rustenburg Road, Auckland Park
Postal Address:
PostNet Suite # 95, Private Bag X04, Fountainebleau,
Johannesburg 2032

BANKERS

ABSA Group Limited

AUDITORS

Ransome Russouw Inc.

COMPANY SECRETARY

The company has not appointed a secretary and the executive director,
Mr H Lodewijks assisted with secretarial duties.

DATE OF AGM

31 July 2020
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INDEPENDENT AUDITORS’ REPORT
Notes to the Annual Financial Statements
TO THE MEMBERS OF COALTECH RESEARCH ASSOCIATION NPC
REPORT ON THE AUDIT OF THE FINANCIAL STATEMENTS
OPINION
We have audited the financial statements of Coaltech Research Association NPC set out on pages 6 to 14, which comprise the
statement of financial position as at 31 March 2020, and the statement of comprehensive income, the statement of changes in equity and the statement of cash flows for the year then ended, and notes to the financial statements, including a summary of significant
accounting policies.
In our opinion, the financial statements present fairly, in all material respects, the financial position of the company as at 31 March
2020, and its financial performance and cash flows for the year then ended in accordance with the International Financial Reporting
Standard for Small and Medium-sized Entities and the requirements of the Companies Act of South Africa.
BASIS FOR OPINION
We conducted our audit in accordance with International Standards on Auditing (ISAs). Our responsibilities under those standards
are further described in the Auditors’ Responsibilities for the Audit of the financial statements section of our report. We are independent of the company in accordance with the Independent Regulatory Board for Auditors Code of Professional Conduct for Registered Auditors (IRBA Code) and other independence requirements applicable to performing audits of financial statements in South
Africa. We have fulfilled our other ethical responsibilities in accordance with the IRBA Code and in accordance with other ethical
requirements applicable to performing audits in South Africa. The IRBA Code is consistent with the International Ethics Standards
Board for Accountants Code of Ethics for Professional Accountants (Parts A and B). We believe that the audit evidence we have
obtained is sufficient and appropriate to provide a basis for our opinion.
KEY AUDIT MATTERS
We conducted our audit in accordance with International Standards on Auditing (ISAs). Our responsibilities under those standards
are further described in the Auditors’ Responsibilities for the Audit of the financial statements section of our report. We are independent of the company in accordance with the Independent Regulatory Board for Auditors Code of Professional Conduct for Registered Auditors (IRBA Code) and other independence requirements applicable to performing audits of financial statements in South
Africa. We have fulfilled our other ethical responsibilities in accordance with the IRBA Code and in accordance with other ethical
requirements applicable to performing audits in South Africa. The IRBA Code is consistent with the International Ethics Standards
Board for Accountants Code of Ethics for Professional Accountants (Parts A and B). We believe that the audit evidence we have
obtained is sufficient and appropriate to provide a basis for our opinion.
CONSIDERATION OF GOING CONCERN
Subsequent to the year end, the Global spread of the Covid-19 Virus was classified as a pandemic by the World Health Organisation. Under this classification South Africa entered into a nationwide lock-down in March 2020. Although the effect of the lock-down
will not have any bearing on the financial statements presented here, the consideration of the ability of the compant to continue as
a going concern has become very important.While we do not expect the ability of the company to continue as a going concern to be
affected, we expect that the effect of the virus and the nationwide lock-down might have an impact on the financials statements of
the company in the 2021 financial year.
OTHER INFORMATION
The directors are responsible for the other information. The other information comprises the Directors’ Report as required by the
Companies Act of South Africa as set out on page 5. Other information does not form part of the financial statements and our auditors’ report thereon.
Our opinion on the financial statements does not cover the other information and we do not express an audit opinion or any form of
assurance conclusion thereon.
In connection with our audit of the financial statements, our responsibility is to read the other information and, in doing so, consider
whether the other information is materially inconsistent with the financial statements or our knowledge obtained in the audit, or otherwise appears to be materially misstated. If, based on the work we have performed on the other information obtained prior to the
date of this auditors’ report, we conclude that there is a material misstatement of this other information, we are required to report
that fact. We have nothing to report in this regard.
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INDEPENDENT AUDITORS’ REPORT
Notes to the Annual Financial Statements

RESPONSIBILITIES OF THE DIRECTORS FOR THE FINANCIAL STATEMENTS
The directors are responsible for the preparation and fair presentation of the financial statements in accordance with the International Financial Reporting Standard for Small and Medium-sized Entities and the requirements of the Companies Act of South
Africa, and for such internal control as the directors determine is necessary to enable the preparation of financial statements that
are free from material misstatement, whether due to fraud or error.
In preparing the financial statements, the directors are responsible for assessing the company’s ability to continue as a going
concern, disclosing, as applicable, matters related to going concern and using the going concern basis of accounting unless the
directors either intend to liquidate the company or to cease operations, or have no realistic alternative but to do so.
AUDITORS’ RESPONSIBILITIES FOR THE AUDIT OF THE FINANCIAL STATEMENTS
Our objectives are to obtain reasonable assurance about whether the financial statements as a whole are free from material misstatement, whether due to fraud or error, and to issue an auditors’ report that includes our opinion. Reasonable assurance is a high
level of assurance, but is not a guarantee that an audit conducted in accordance with ISAs will always detect a material misstatement when it exists. Misstatements can arise from fraud or error and are considered material if, individually or in the aggregate,
they could reasonably be expected to influence the economic decisions of users taken on the basis of these financial statements.
As part of an audit in accordance with ISAs, we exercise professional judgement and maintain professional scepticism throughout
the audit. We also:
•
Identify and assess the risks of material misstatement of the financial statements, whether due to fraud or error, design and
perform audit procedures responsive to those risks, and obtain audit evidence that is sufficient and appropriate to provide a
basis for our opinion. The risk of not detecting a material misstatement resulting from fraud is higher than for one resulting from
error, as fraud may involve collusion, forgery, intentional omissions, misrepresentations, or the override of internal control.
•
Obtain an understanding of internal control relevant to the audit in order to design audit procedures that are appropriate in the
circumstances, but not for the purpose of expressing an opinion on the effectiveness of the company’s internal control.
•
Evaluate the appropriateness of accounting policies used and the reasonableness of accounting estimates and related disclosures made by the directors.
•
Conclude on the appropriateness of the directors’ use of the going concern basis of accounting and based on the audit evidence obtained, whether a material uncertainty exists related to events or conditions that may cast significant doubt on the
company’s ability to continue as a going concern. If we conclude that a material uncertainty exists, we are required to draw
attention in our auditors’ report to the related disclosures in the financial statements or, if such disclosures are inadequate, to
modify our opinion. Our conclusions are based on the audit evidence obtained up to the date of our auditors’ report. However,
future events or conditions may cause the company to cease to continue as a going concern.
•
Evaluate the overall presentation, structure and content of the financial statements, including the disclosures, and whether the
financial statements represent the underlying transactions and events in a manner that achieves fair presentation.
•
Obtain sufficient appropriate audit evidence regarding the financial information of the entities or business activities within the
group to express an opinion on the financial statements. We are responsible for the direction, supervision and performance of
the group audit. We remain solely responsible for our audit opinion.
•
We communicate with the directors regarding, among other matters, the planned scope and timing of the audit and significant
audit findings, including any significant deficiencies in internal control that we identify during our audit.

19 June
Ransome Russouw Incorporated
Per: HJ Russouw
Resitered Auditor
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INDEPENDENT AUDITORS’ REPORT
Notes to the Annual Financial Statements

The directors are required by the South African Companies Act to maintain adequate accounting records and are responsible for
the content and integrity of the annual financial statements and related financial information included in this report. It is their responsibility to ensure that the annual financial statements satisfy the financial reporting standards as to form and content and present
fairly the statement of financial position, results of operations and business of the company, and explain the transactions and
financial position of the business of the company at the end of the financial year. The annual financial statements are based upon
appropriate accounting policies consistently applied throughout the company and supported by reasonable and prudent judgements
and estimates.
The directors acknowledge that they are ultimately responsible for the system of internal financial control established by the company and place considerable importance on maintaining a strong control environment. To enable the directors to meet these responsibilities, the board sets standards for internal control aimed at reducing the risk of error or loss in a cost effective manner. The
standards include the proper delegation of responsibilities within a clearly defined framework, effective accounting procedures and
adequate segregation of duties to ensure an acceptable level of risk. These controls are monitored throughout the company and
all employees are required to maintain the highest ethical standards in ensuring the company’s business is conducted in a manner
that in all reasonable circumstances is above reproach.
The focus of risk management in the company is on identifying, assessing, managing and monitoring all known forms of risk across
the company. While operating risk cannot be fully eliminated, the company endeavours to minimise it by ensuring that appropriate
infrastructure, controls, systems and ethical behaviour are applied and managed within predetermined procedures and constraints.
The directors are of the opinion, based on the information and explanations given by management that the system of internal
control provides reasonable assurance that the financial records may be relied on for the preparation of the annual financial statements. However, any system of internal financial control can provide only reasonable, and not absolute, assurance against material
misstatement or loss. The going-concern basis has been adopted in preparing the financial statements. Based on forecasts and
available cash resources the directors have no reason to believe that the company will not be a going concern in the foreseeable
future. The financial statements support the viability of the company.
The financial statements have been audited by the independent auditing firm, Ransome Russouw Incorporated, who have been
given unrestricted access to all financial records and related data, including minutes of all meetings of shareholders, the board of
directors and committees of the board. The directors believe that all representations made to the independent auditors during the
audit were valid and appropriate. The external auditors’ unqualified audit report is presented on page 2 to 3.
The annual financial statements as set out on pages 5 to 14 were approved by the board on 19 June 2020 and were signed on it’s
behalf by:

Chairman
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DIRECTORS’ RESPONSIBILITIES AND APPROVAL

1. INCORPORATION
The company was incorporated as a Non Profit Company in 2007.
2. REVIEW OF ACTIVITIES
The principle activities of the company is that of promoting communal and group interest by the development of technology and the
application of research findings in the South African coal industry. The financial position of the company at 31 March 2020 and the
results of its operating activities and cash flows for the 12 month period then ended are fully set out in the accompanying annual
financial statements.
3. GOING CONCERN
The annual financial statements have been prepared on the basis of accounting policies applicable to a going concern. This basis
presumes that funds will be available to finance future operations and that the realisation of assets and settlement of liabilities,
contingent obligations and commitments will occur in the ordinary course of business.
4. PROPERTY, PLANT AND EQUIPMENT
The Sepair plant was acquired and installed during the financial year.
5. POST BALANCE SHEET EVENTS
The directors are not aware of any material matter or circumstance which significantly affect the operations of the company or the
assets and liabilities as reported at balance sheet date, that have not otherwise been dealt with in the company’s annual financial
statements set out below.
6. DIRECTORS
The following directors were in office at year end following changes during the year:					
					
D Power (Chairperson)					
S van der Woude					
C Maila					
M Smith					
N Singh					
S van Wyk					
A Pillay					
R Chinamatira					
H Lodewijks (Chief Executive Officer)
7. SECRETARY
The company has not appointed a secretary and the executive director, Mr. H Lodewijks assisted with secretarial duties. Refer page
1 for address details.
8. INDEPENDENT AUDITORS
Ransome Russouw Incorporated were the auditors for the year under review.
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ANNUAL FINANCIAL STATEMENTS AS AT 31 MARCH 2020
Statement of Financial Position

NOTE(S)

2020
R

2019
R

2

3 827 248

32 613

3 827 248

32 613

ASSETS
NON-CURRENT ASSETS
PROPERTY, PLANT AND EQUIPMENT

CURRENT ASSETS
TRADE AND OTHER RECEIVABLES

3

4 030 805

2 751 262

CASH AND CASH EQUIVALENTS

4

15 247 485

19 977 197

19 278 290

22 728 459

23 105 538

22 761 072

TOTAL ASSETS

RESERVES AND LIABILITIES
RESERVES
RETAINED INCOME

5

14 155 112

13 432 156

REVALUATION RESERVE

6

-

249 425

PROJECT RESERVES

7

4 347 401

4 347 401

18 502 513

18 028 982

4 603 025

4 732 090

4 603 025

4 732 090

23 105 538

22 761 072

CURRENT LIABILITIES
TRADE AND OTHER PAYABLES

TOTAL RESERVES AND LIABILITIES
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ANNUAL FINANCIAL STATEMENTS FOR THE YEAR ENDED 31 MARCH 2020
Statement of Comprehensive Income

NOTE(S)

2020
R

2019
R

9

11 422 000

10 213 048

53 196

10 725

11 (11 940 296)

(9 534 060)

INCOME/(LOSS) BEFORE INTEREST

(465 100)

689 713

INTEREST RECEIVED

1 188 056

1 239 137

722 956

1 928 850

-

-

722 956

1 928 850

(456 377)

249 425

206 952

-

(249 425)

249 425

473 531

2 178 275

REVENUE
OTHER INCOME
OPERATING EXPENSES

INCOME FOR YEAR BEFORE TAXATION
TAXATION

12

INCOME FOR YEAR AFTER TAXATION

OTHER COMPREHENSIVE INCOME:
UNREALISED GAIN/(LOSS) ON REVALUATION OF
INVESTMENT
SHORTFALL OF REVALUATION RESERVE
WRITTEN OFF
NET REVALUATION RESERVE
(UTILISED)/CREATED

TOTAL COMPREHENSIVE INCOME
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ANNUAL FINANCIAL STATEMENTS FOR THE YEAR ENDED 31 MARCH 2020
Statement of Changes in Reserves

RETAINED
INCOME
R

PROJECT
RESERVE
R

REVALUATION
RESERVE
R

TOTAL
RESERVES
R

-

4 347 401

-

15 850 707

COMPREHENSIVE INCOME FOR THE YEAR

1 928 850

-

249 425

2 178 275

INCOME FOR THE YEAR

1 928 850

-

-

1 928 850

-

-

249 425

249 425

13 432 156

4 347 401

249 425

18 028 982

COMPREHENSIVE INCOME FOR THE YEAR

722 956

-

(249 425)

473 531

INCOME FOR THE YEAR

722 956

-

-

722 956

-

-

(249 425)

(249 425)

14 155 112

4 347 401

-

18 502 513

NOTE(S)

BALANCE AT 01 APRIL 2018

UNREALISED GAIN ON REVALUATION OF AIMS
INVESTMENT

BALANCE AT 01 APRIL 2019

REVALUATION RESERVE (NET - UTILISED)

BALANCE AT 31 MARCH 2020

Statement of Cash Flows
NOTE(S)

2020
R

2019
R

13

(2 108 476)

4 150 906

-

-

INTEREST RECEIVED

1 188 056

1 239 137

NET CASH FLOW FROM OPERATING ACTIVITIES

(920 421)

5 390 043

(3 809 292

(40 640)

NET CASH FLOW FROM INVESTING ACTIVITIES

(3 809 292)

(40 640)

TOTAL CASH MOVEMENT FOR THE YEAR

(4 729 712)

5 349 403

CASH AT THE BEGINNING OF THE YEAR

19 977 197

14 627 794

15 247 485

19 977 197

CASH FLOWS FROM OPERATING ACTIVITIES
CASH (USED IN)/GENERATED FROM
OPERATIONS
PROJECT PLANT FUNDING RECEIVED

CASH FLOWS FROM INVESTING ACTIVITIES
CAPITAL EXPENDITURE - PROPERTY, PLANT
AND EQUIPMENT

TOTAL CASH AT END OF THE YEAR
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ACCOUNTING POLICIES

1. PRESENTATION OF ANNUAL FINANCIAL STATEMENTS
The annual financial statements have been prepared in accordance with the International Financial Reporting Standards for Small
and Medium-sized Entities. The annual financial statements have been prepared on the historical cost basis, except for the measurement of certain financial instruments at fair value, and incorporate the principal accounting policies set out below.
1.1 PROPERTY, PLANT AND EQUIPMENT
Items of property, plant and equipment are measured at cost less accumulated depreciation and any accumulated impairment losses.
					
					
Costs include costs incurred initially to acquire or construct an item of property, plant and equipment and costs incurred subsequently to add to, replace part of, or service it. If a replacement cost is recognised in the carrying amount of an item of property,
plant and equipment, the carrying amount of the replaced part is derecognised.					
					
The initial estimate of the costs of dismantling and removing the item and restoring the site on which it is located is also included in
the cost of property, plant and equipment.					
					
Depreciation is provided on all property, plant and equipment other than freehold land, to write down the cost, less residual value,
on a straight line basis over their useful lives as follows:					
					
ITEM				AVERAGE USEFUL LIFE			
•
Office furniture		
5 years
•
Computer equipment		
3 years
•
Computer software		
2 years
•
Equipment			
2 - 5 years			
					
The depreciation charge for each year is recognised in profit or loss unless it is included in the carrying amount of another asset.
1.2 FINANCIAL INSTRUMENTS
TRADE AND OTHER RECEIVABLES					
					
Trade receivables are initially and subsequently measured at the expected recoverable amount. Appropriate allowances for estimated irrecoverable amounts are recognised in profit or loss when there is objective evidence that the asset is impaired. The allowance
recognised is measured as the difference between the asset’s carrying amount and the present value of estimated future cash
flows.					
					
CASH AND CASH EQUIVALENTS					
					
Cash and cash equivalents comprise cash at bank that is readily convertible to a known amount of cash and is subject to an insignificant risk of changes in value. The carrying value of these assets is considered to approximate their fair values.			
		
					
TRADE AND OTHER PAYABLES					
					
Trade payables are initially and subsequently measured at the expected outflow of resources required to settle the liability. Due to
the short term nature of these liabilities the carrying value is deemed to approximate their fair values.				
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1.3 IMPAIRMENT OF ASSETS
The company assesses at each balance sheet date whether there is any indication that an asset may be impaired. If any such
indication exists, the company estimates the recoverable amount of the asset.
If there is any indication that an asset may be impaired, the recoverable amount is estimated for the individual asset. If it is not
possible to estimate the recoverable amount of the individual asset, the recoverable amount of the cash-generating unit to which
the asset belongs is determined.
The recoverable amount of an asset or a cash-generating unit is the higher of its fair value less costs to sell and its value is used.
If the recoverable amount of an asset is less than its carrying amount, the carrying amount for the asset is reduced to its recoverable amount. That reduction is an impairment loss.
An impairment loss or assets carried at cost less any accumulated depreciation or amortisation is recognised immediately in profit
or loss. Any impairment loss of a revalued asset is treated as a revaluation decrease.
An entity assesses at each reporting date whether there is any indication that an impairment loss recognisd in prior years for
assets other than goodwill may no longer exist or may have decreased. If any such indication exists, the recoverable amounts of
those assets are estimated.
The increase carrying amount of an asset other than goodwill attributable to a reversal of an impairment loss does not exceed the
carrying amount that would have been determined had no impairment loss been recognised for the asset in prior years.
A reversal of an impairment loss of assets carried at cost less accumulated depreciation or amortisation other than goodwill is recognised immediately in profit or loss. Any reversal of an impairment loss of a revalued asset is treated as a revaluation increase.
				
1.4 REVENUE
Revenue is measured at the fair value of the consideration received or receivable by the members as stated in the memorandum of
agreement net of value added tax.					
1.5 INCOME IN ADVANCE
Income received in advance is deducted from gross revenue to arrive at the net revenue and is treated as a liability at year end, as
this amount has been received but the related expenses have not yet been incurred.
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Notes to the Annual Financial Statements

2020
R

2019
R

2. PROPERTY, PLANT & EQUIPMENT
31 MARCH 2020

31 MARCH 2019

COST /
VALUATION
R

ACCUMULATED
DEPRECIATION
R

CARRYING
VALUE
R

COST /
VALUATION
R

ACCUMULATED
DEPRECIATION
R

CARRYING
VALUE
R

COMPUTER EQUIPMENT

154 639

136 567

18 072

154 639

122 029

32 610

COMPUTER SOFTWARE

99 475

99 474

1

99 475

99 474

1

EQUIPMENT

18 689 127 14 882 698

3 806 429

14 882 700

14 882 698

2

- SEPAIR PLANT

3 806 427

3 806 427

- TERMITE CHIPPER / BRINE PLANT

14 882 700 14 882 698

2

14 882 700

14 882 698

2

OWNED ASSETS

OFFICE FURNITURE

TOTAL

6 712

3 967

2 746

3 847

3 847

-

18 949 953

15 122 705

3 827 248

15 140 661

15 108 048

32 613

The carrying amounts of property, plant and equipment can be reconciled as follows:
CARRYING
VALUE
R

ADDITIONS

DEPOSALS

DEPRECIATION

R

R

R

2020 CARRYING
VALUE
R

32 610

-

-

14 538

18 072

COMPUTER SOFTWARE

1

-

-

-

1

EQUIPMENT

2

3 806 427

-

-

3 806 429

- SEPAIR PLANT

-

3 806 427

-

-

3 806 427

- TERMITE CHIPPER / BRINE PLANT

2

-

-

-

2

OFFICE FURNITURE

-

2 865

-

119

2 746

32 613

3 809 292

-

14 657

3 827 248

OWNED ASSETS
COMPUTER EQUIPMENT

TOTAL
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CARRYING
VALUE
R

ADDITIONS

DEPOSALS

DEPRECIATION

R

R

R

2019 CARRYING
VALUE
R

5 217

40 640

-

13 247

32 610

COMPUTER SOFTWARE

1

-

-

-

1

EQUIPMENT

2

-

-

-

2

- SEPAIR PLANT

-

-

-

-

-

- TERMITE CHIPPER / BRINE PLANT

2

-

-

-

2

OFFICE FURNITURE

-

-

-

-

-

5 220

40 640

-

13 247

32 613

OWNED ASSETS
COMPUTER EQUIPMENT

TOTAL

During the year the company acquired the Sepair Plant which was commissioned at year end.

2020
R

2019
R

3 798 310

2 637 820

232 496

113 442

4 030 805

2 751 262

3. TRADE AND OTHER RECEIVABLES

TRADE RECEIVABLES
VAT RECEIVABLE

A provision for doubtful debts of R678,000 is included in trade receivables.
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2020
R

2019
R

ABSA CURRENT ACCOUNT

136 307

743 087

ABSA INVESTMENT ACCOUNT

112 450

4 662 545

14 571 565

13 473 727

883 540

848 413

(456 377)

249 425

14 998 728

14 571 565

15 247 485

19 977 197

NOTE(S)

4. CASH AND CASH EQUIVALENTS
FAVOURABLE CASH BALANCES

ABSA AIMS INVESTMENT
- B/FWD LUMP SUM INVESTED
- REINVESTMENT
INCOME NET OF CHARGES
- ADJUSTMENT TO MARKET VALUE
- MARKET VALUE

5. RESERVES
No reserves are distributable to the members and on liquidation of the company any remaining reserves must be transferred to an
association with similar objectives.

6. REVALUATION RESERVES
REVALUATION RESERVE - ABSA AIMS
INVESTMENT
- BALANCE B/FWD
- NET SHORTFALL ON RESERVE WRITTEN OFF
- BALANCE C/FWD

249 425

249 425

(249 425)

-

-

249 425

4 347 401

4 347 401

-

-

4 347 401

4 347 401

4 475 395

4 613 968

127 630

118 122

11 422 000

10 213 048

1 700 447

1 577 705

7. PROJECT RESERVES
- BALANCE B/FWD
- FUNDING RECEIVED
- BALANCE C/FWD
8. TRADE AND OTHER PAYABLES
RESEARCH PROJECT ACCRUALS
SUNDRY ACCRUALS
9. REVENUE
CONTRIBUTIONS RECEIVED FROM MEMBERS,
INCLUDING ASSOCIATE AND EMERGING MEMBERS
10. DIRECTORS’ EMOLUMENTS
- EXECUTIVE
- REMUNERATION FOR MANAGERIAL
SERVICES
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2020
R

2019
R

ACCOUNTING FEES

85 167

87 018

ADVERTISING

15 812

-

ANNUAL REPORT

34 925

39 740

-

-

75 500

72 000

6 292

6 969

50 064

49 073

181 958

126 370

2 000

12 950

14 657

13 247

2 041 571

1 885 085

467

3 285

INSURANCE

11 096

10 087

LEGAL EXPENSES

28 975

30 492

5 827

9 438

11 564

7 009

150 302

127 696

8 848 194

6 888 459

-

4 764

9 312

5 190

21 000

21 000

TRAVELLING EXPENSES - LOCAL

120 167

123 575

UNREALISED REVALUATION/EXCHANGE LOSS
WRITTEN OFF

206 952

8 113

18 495

2 500

11 940 296

9 534 060

NOTE(S)

11. OPERATING EXPENSES

AUDITORS REMUNERATION-FEES
- CURRENT YEAR
BANK CHARGES
COMPUTER EXPENSES
CONFERENCE AND FUNCTIONS
CONSULTING FEES
DEPRECIATION
EMPLOYEE COSTS - MANAGEMENT
ENTERTAINMENT

OFFICE RUNNING COSTS
PRINTING, STATIONERY AND POSTAGE
PORTFOLIO CHARGES
RESEARCH COSTS
SARS PENALTIES AND INTEREST
SUBSCRIPTIONS
TELEPHONE AND FAX

WEBSITE COSTS

12. TAXATION
The company has been approved as a public benefit organisation in terms of section 30 of the Income Tax Act, and the receipts
and accruals are exempt from income tax in terms of section 10(1)(cN) of the Income Tax Act.
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NOTE(S)

2020
R

2019
R

722 956

1 928 850

.

.

14 657

13 247

(1 188 056)

(1 239 137)

(249 425)

249 425

.

.

(1 279 542)

2 069 568

(129 066)

1 128 952

(2 108 476)

4 150 906

13. CASH GENERATED FROM/(USED IN)
OPERATIONS
INCOME FOR YEAR
ADJUSTMENTS FOR:
- DEPRECIATION
- INTEREST RECEIVED
- UNREALISED GAIN - REVALUATION RESERVE
CHANGES IN WORKING CAPITAL:
- TRADE AND OTHER RECEIVABLES
- TRADE AND OTHER PAYABLES
.

99

ANNUAL REPORT 2019/20

WWW.COALTECH.CO.ZA

