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GEOLOGIC ASSESSMENT OF SOUTH AFRICAN THICK
COAL SEAMS

6.1 Intrcduction

Having tabulated the geologic and economic characteristics
and reguirements of thick seam mining methods, the next
logical step in identifying which of these methods are
technically suitable for use in South African thick seam
coal:.elds 1s to tabulate the geologic conditions associated
with thick coal seams in each of these coalfields. However,
there are 12 such coa’fields which are distributed throughout
a large portion of South Africa and which often contain three
or more thick coal scams. Many of these coalfields are in
excess of 1000 km?2 in area and coal mining operations have
not heen conducted in some of the coalfields. Thus, an
assessment of geologic conditions in each of these coalfields
ig ciearly impractical. Therefore, it is necessary initially
to wdentify those coalflelds, and specific regions within
these coalfields, which offer the greatest potential for the

introduction of thick seam mining methods. Geologic

conditions within each of these specific reglons can then be

assessed in detail.

§.2 Potential Thick Sean Mining Coalfields

Reference to Table 2 reveals that seven south African coal-

fields contain less than 25
in four of these coalfiel
ace or are defunct, whilst mining

fields account for less

0 million tonnes of thick seam

reserve ds coal mining operations
have either never taken Pl
he remaining three coal

operations in t
h Africa's annual coal production.

than 20 per cent of Sout
mining experienc
1 seams only satisfy the definition of

-« to date in these coalfields
Furthermore, es to

have revealed that cod

a thick seam 1in isolated areas.




The remaining Eive thick seam coalfields each contain thick
sean reserves in excess of almost 3 000 million tonnes.
Mining operations in thick coal seams in four of these
coalfields, namely, the Highveld Coalfield, the South Rand
coalfield, the Springs-Vischkuil-Witbank Coalfield and the
Vereeniging-Sasolburg Coalfield, have been in progress for
over 35 years. The four coalfields account for more than 75
per cent of the country's annual coal production. Ten
thermal power stations and three liquefaction plants are

located in these coalfields. As such, ancillary services for

the coal mining industry are well established in the

coalfields.

The Fifth thick seam coalfield, namely, the Waterberg Coal-
field is very remote to South Africa's major industries and
and no coal mining operations of any conseguence

gconomic considera-

SerV1iCes
have been developed in the coaltield.

rions associated with the considerable depth of the seams;

coal guality and remote

in thiz coalfield.

It is apparasnt, therafors,

rial For increasing percentage extraction from thick coal

seams exist in the Highveld Coal
field, the 3§ringﬁ~?ischkuilwWitbank Coalfield and the

Vereeniging-5asolbury coalfield.

of the South Rand coalfield,

able areal extant,

n beiny in excess of 3 000 kmZ in .area.

Coalfinlds bot

Obviously, regions exhibit
m mining met

ing the g
introduction of thick sea

fFields must also he identified.

pe basad on & consideration of the
fields which, in any case, is
local geologic con-

The identification can
y of the coal
For assessing
am mining regions. Since it

gsessment of regional
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geologic conditions, local geologic conditions should be
assessed, the approach adopted to assessing these local

conditions needs to be discussed.

6.3 Approach to Assessing and Presenting Geologic Conditions

in all four coalfields, extensive mining operations have
taken, or are taking place in regilons which, on the basis of
a consideration of reqional geology, presented in following
sections, have been identified to offer most potential for
the implementation of thick seam mining methods. These
operations provide an 1deal opportunity to assess not only
geologic conditions pertaining to thick seams in these
regions, but also the influence of the conditions on past and
present mining operations. Therefore, mines in each
region were visited and detailed underground
ions were made of parameters

potential

measurements and observatl
Four previously identified (section 5.4.1)

relating to the
ning to a thick coal seam.

geologic zones of influence pertat
ps where mining operations were confined to a

In instanc
dditional information

limited portion of a region of where a
was reguired, measuraments and obgorvations were supplemented
by borehole and survay information. Information was also

colliected conceyrning an additional zone of influence, namely,

the surface geography.

Lcation of potential ghick seam mining

Te facilitate identif
sen tabulated in a gimilar Eormat

methods, information hasg t
Llate geologic conditions pertaining

o that Jtilized to Laty
5, However, access

to thick seam mining mathods, Chapter
into thick seams and provious experiences in mining these

seame - is enanled many geologic parameters categorised as
'Iimitations' and 'cansidcratiOns‘ to be rzcorded guantita-
greater Jetail than as recorded in

al information is extramely valuable

uwence of local geologic con-

tively and in much
Chapter 9. This addition
g the potcntial infl

in assessin
m mining methods.

ditions on tnhick sea
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A number of novel classification systems were devised for
quantitatively recording and assessing the significance of
the additional information obtained as a result of past and
present mining operations in thick seams in the regions of
interest. These classification systems, along with an
account of the approach adopted for measuring, observing and
recording all the information obtained in the survey of
geologic conditions in potential thick seam mining regions,
are presented 1in Appendix V.

A set of master-tables of the format and classification
systems devised to record geologic properties pertaining to a
thick coal seam is reproduced in Tables 12 to 15. It can be
appreciated that when conditions relating to up to five
potential thick seam mining regions or sub~regions within a
coalfield are tabulated, these tables become very large.
rurthermore, since, in general, a set of tables has to be
completed for each thick seam assessed and up to three such
seams are present within each of the four coalfields under
discussion, the number of tables also becomes large,
Consequently, it is impractical to present these tables in
the main text of the thesis. Thevefore, the main text is
restricted to identifying specific potential thick seam
relevant coalfields, and

mining regions in each of the four

the tabulation of geologic conditions within each of these

regions is presented in Appendix VI. On the basis of these
tabulated properties it
geologically consistent sub-r
Those are also noted in the main text.

is possible to identify a number of
egions in some of the regions

asgessed.

6.4 Origin and General Geology of Coalfields

South African coal deposits form part of the Karoco System
portion of the vountry. This system is
lithological units, namely, the Dwyka,

rqg Series, and ranges in age from

which covers a large

subdivided into four
and Stormbe

i ferous through
Table 16.

Bcca, Beaufort,
the Permain and Triassic into

the Upper Carbon

the Lower Jurassic,
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TABLE 13 (A)

{) ‘Format

11) Classification Systems

Parametarv

pepth Range (m)

Description

Seam Thickness (m) »

E

5]

1) over 10 m

variacion in Local Thickuess (m)

Visible only upon
¢loge and careful
inspection

i1) over 1000 m

Cloged
Non-ceontinuous

.

g gt &3

Closed
| Repional (degprees) Continuous
Local Variation {degrees) open
Non-continuous
Comprassive Sireagrh, Co {(‘®a)
Qpen

Elastie Modulus, £ {GPa)

Continuous

poigsons Rutis, ¥

REQUIREMENTS

Ma§t3rjtable of geologic conditions and class-
ification systems pertaining to the coal strata

[CONSIG]
ERAT'NS

Gas Content

Proneness to Spontaneous Combustion

Quality Yariscton (i/%e) Ratimg| Deseription
Cleating
4] Negligible
1} Densitv {¥o./n)
11y Rature 1 $lightly
— frighle
Friabiliy
11 Moderately
§ cal densizy (Ho.f10 w) friable
L *
1} Regtonsl zone spacting (kme) L | Friable
?
2| Bireceion IyY Very friable
Yo, /10 wmd
13
& $pacing (koal
]
i Ty 82«1 = Pescription
o i
Ti 8
§ g L Nagligible
$i 2w —
-
Y1 50,710 4a? Lew
29
§ | soncing (has) adiun
g Wideh (m)
8 iigh
Wideh burnt zoal (o) Hig
<
gg g Hoight above flogr (m} Vary High
= (N .
;5 E | Composition
g T
5 2 ? <0,3m
- ? " Rating Frequency of
h g 6,3-0,7 o
6 % D,7-1,5 m 0 Neplipible
$1§ 1./10 vears
1,5-6,0 m
3 1 | Low
gl_ Heipht above flogr (m) 175 vears
NE
(S Q Composition II Mocderately High
& 1/v.iar
S| Thickness (m)
It Hig .
Pyrite Bands 3-5/year
Marker Bands v Ver
5~10/year
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Master-table of geologic conditions

ification systems pertaining to the

11) Classification Systems

i) format

———-"T

CATE~ Reglon
GORY Parameter

orpmaieat

Depth Range (m)

Seam Thickness (m)

Rating

Deseription

REQUIREMENTS

variation in Local Thickaess (m)

0

Visible only updd
close and careful
inspection

1) over 10 m 1 Closyed
Nen-continuous
i1) over 1000 m - , —
159 Closed
0| Remional (degreas) Continuous
I
p| tocal Var{ation (degrees) 111 Open
‘ Non-continuous
Comprassive Streapch, Co {{Pa)
v Qpen
Blastic Modplus, £ {Cfa) Continuous

Palssons Ratio, N

and class-—
coal strata

LIMITATIONS

%6, /10 o

Quality Variaties {MI/kg) rating| Descripcion
Cluazing
0 Regligible
1) Densiy (¥o./=}
1) Hature 1 Slighrly
‘ frisble
Frissilicy -
IT Moderately
51 Loca} gesaity {(%o./18 m) friable
L
11 Regional gone zpacing {kms) 994 friable
o
1 Diraction
v Very friable

[CONSID

Gas Content

Pronenass to Spontaneous Combustion

F
Al Spacing (hms)
]
LT 03 Rating Description
T
S{E§ 1=
o L2 0 Negligible
Wi vdw
T
Y1 8o /10 st 1 Low
7]
% Soscing (lome) 1 Med fum
g Wideh (w)
g
Wideh burnt coal (@} R High
S
T
8 | Meight above floor (m) v Very High
é Composition
» T
A ‘? < 0'3 el
Ric '7 ¢
T Rating Frequency of
; g 0,3-0,7 ® hegtiags
1€
% g1 0,7-1,5m 0 Negligible
S 1/10 years
1,5-4,0m
2 1| Low
OE Height above floor (m) — 1/5 years
N
£ @ Composition ) 11 Moderately High
£ 1/vear
S{ Thickness (m)
I | high
Pyrite Bands R mmm— 3-5/year
Marker Bands v Very High
S5-10/vear
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Master-table of geologic conditions
ification systems pertaining to the

and class-
coal strata

{Li) Classification Systems

5 —\\\\\\\
w Raegion
jo
< Parameter
Thickness {m}
" Bords
~ {Support
A Density | Intersections
3 Roaf Falls
oy u
G ]
o
o S loegree of Valuw
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Gl
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I
L2
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Geologic time scale.

TERTI ARY TO

tpian to Maastrichtian

Negcomian o Aptian

Triassis Lo Jurassic

L vpper Carboniferous
to Upper Permian

- Qrdoyvveian Lo
Lowar Carboniferous

Cambrian

QUATERNARY
) -
Upper Series ‘
) CRETACEOUS
SYSTEH B
Lower Series 1
3 "y
Stormberg Series
- KAROQ SYSTEM
feaufort Series
BEocca Beri#sg ]
Dwyka Series
- -
Witgeberg Serwes
Bokkeveld Series . CAPE SYSTEM
Tabhle Mounta™n
Saries
KL[PHEUWEL
© FPORMATION

CAINOGZOIC

OZOIC

MES

PALAEQZOIC
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The formation of the Karoo System was heralded by glacial

action which tended to even out and level the pre-Karoo
(opography, stripping and eroding the higher areas, but also
scouring out valleys whilst transporting debris. With the
retreat of glaciers, this debris was deposited as a form of
moraine and consolidated to Form tillite, thereby
constituting the lower stage of the Dwyka Series. Tillite,
in turn, was overlain by carbonaceous shales which constitute

the upper stage of the Dwyka Series.

The Ecca Series followed and this has been subdivided into
three stages, namely, the lower, middle and upper stages.
The coal measares of the Middle Ecca Stage constitute the
major coal de, 0sits of South Africa. Overlying strata have
been extensively denuded over a large area of the country,

with the result that the thick coal seams of the Highveld,
Spr1ngs»Vi$chkuil—Witbank and Vereeniging-

imun depth of 250 m.

South Rand,
Sasolbury Coalfields occur at a max
be gained by tracing the strati-
graphic column further, although it should be noted that the
n indirect effect on the underlying

1 intrusions associated with
sills and dykes being

mherefore, little is to

Stormberg Series had a
strata. Contemporaneous hypabysa
resulted in dolerite

thig Series have
cughout the coalfields.

distributed extensively thr
projgressive disappearance of the shales o. the
qes in a north-westerly

he Transvaal and Orange

Owing to the
and Upper Duwyka Sta
gnams ‘N parts of t
to or resting on Dwyka tillite or

Lowor Leca
direction, coal

Free State are found close

pre~Karoo formations.

= “alF - : |
The coal! measur#s Of the four coal flelds under review fall
consequentlyy the distribution and

into this catejory.
in thosge coalfields have been

of the lower sgeams
>4 significantly hy the
geams are usually
y trending in a north-south direction.

gy
]

thicxne
pre-Karoo and Dwyka

found in elongated

(T

1nfluenc
topograph LOWeY

glacial basins generall
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Thus, these seams are comparatively limited in horizontal
extent and abut against the pre-Karoo topography. Seam
thickness is usually greatest in the decpest parts of the
valleys and decreases towards the ridges. However, because
of smoothing of the topography by sedimentation, younger
seams are generally more widely spread. Over most of these
areas the strata dip inwards at very low angles and, for all

practical purposes, are virtually flat lying.

the shallow depth of burial of the scams has limited the
metamorphic effects of temperature and pressure and so coal
quality is generally poor, ranging from low to medium rank
bituminous. Coal guality is reduced further by the high
concentration of inert minarals, which result in the ash
content of raw coal ranging from 13 per cent to in excess of
30 per cent. As such, only 2 per cent of South Africa’s coal
reserves can be classified by international standards as

standard coal (calorific value 2 29,32 MI/kg).

essmaent of geologic conditions in each of
am mining coalfields is most

A more detailed ass

the four potential thick se
ted by discussing coalfields in the north to

y occur; that is the Springs-
followed by the Highveld,

logically presen
south seguaence 1o which the
Vischkull-Witbank Coalfield first,

South Rand and Vereeniqging-3asolburg Coalfields,

respectively.

6.5 Geology of the Snringa~V1achkuil—wxtbank Coalfield

potential thick seam mining regions

6.

aries of the Spfings~Vischkuil-w1tbank
lease araas of all major producing and
coalfield are shown in

no coal mining operations

The bound
‘malficld and the

defunct collieries witha. ' the

Fig. 18. It can

of any consequence
kuil roeglion of the cCO
his region are contained in many small

ne seen that

have occurred in the south-west, or

Springs-Vvisch alfield, labelled 'A'.
Coal deposits in o
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glacial basins. The coal is generally of poor guality
and, whilst it may be suitable for power generation, it

is doubtful if adequate reserves exist for this purpose.
Consequently, the potential for introducing thick seam
mining methods in this region of the coalfield is minimal.

Located throughout the remainder of the coalf.eld, which
is usually referred to as the Witbank Coalfield, are 24
producing collieries which account for over 70 per éent
of South Africa's annual coal production. The
identification of potential thick geam mining regions
within vhis coalfield is only possible in the light of a
more detailed knowledge of the geologic conditions which

exist throughout the coalfleld.

6.5.2 Regional geclogy of the Witbank Coalfield‘

A typical‘etr&tigraphic section in the Witbank Coalfield

is shown in Fig. 19. The strata in which coal seams

occur consists predominantly of fine,
ndstone with subordinate mudstone,
us shale. Usually, there

rnedium and

coarse-grained sa
shale, siltstone and carbonaceo
are a total of seven distinct coal seams with varying
ﬁegr@@s‘éé‘parﬁistence, numbered in order of decreasing
depthrfas“ﬂb. 1, No. 2, No. 3, No. 4 Lower, No. 4 Upper,

’ gegams, Fig. 19. The coal zone has a
ng about 70 m, and the
Generally,

No. 4A and Ho. 5.
stratigraphic thickness averagl
depth to the No. 1 seam rarely exceads 120 m.
the coal is med ium bituminous in rank, although minor
variations do occur. The coal succession stratiqraphy
ed similarity and con
d even correlates with the seams of
1 Vereeniging-Sasolburg

shows a mark gsistency over the whole

of the coalfield, an

the Highveld, gouth Rand, ant

Coalfinlds.

The following points pertain to the coal seams of the

Witbank coalfield:
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No. 1 Beam

This seam is not always developed or may be unrecognis-
able when followed directly by the No. 2 Seam. It lies
close to or on the Dwyka tillite and wedges out against
pre-Karoo ridges. The seam is best developed in the
northern part of the coalfield where it may be up to 3 om
in thickness. 1t consists mainly of dull coal, having
an average calorific value of 20 to 22 MJ/kg and, for

this reason, is rarely mined.

No, 2 Seam
The No. 2 Seam is the most extensively mined seam in the

coalfield. It either follows dirvectly above the No. 1
Seam or may be separated from it by several metres of
fine to coarse grained sandstone. In the central
portion of the coalfield the scam thickness 1is usually
in the ra.ge of 4 to 6 m and may occasionally reach 9 m
The seam thickness decreases to the west

in valleys.
18.

and is generally less than 4 m in region B, Fig.
geam depth also decreases to the west and in regions B
and C, Fi7g. 18, surface mining techniques are to be
employed extensively tO extract remaining reserves.
varies greatly throughout the seam

mg
~alorific value
total seam thickness be ing

thickness, with either the

nined for local power gene

average calorific value of 22 to 24,5 MI/kg, or the

lowar 3 to 5 m being
alfield or for export, having an average

£ 26 to 28 MI/Kk. ,

ration purposes, having an

mined for power generation purposes

sutgide the CO
~alorific vaiue ©

o, 3 beanh

mhig seam 18

separataed from the No. 2 Seam by up to 13 m

sandstone, siltstone and shale.
5 m thick and 1is not

of carbonaceoJs shale,

The seam 18 rarely nore than 0,

Jjevnloped at sOmMe localities.
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No. 4 Lower, No. 4 Upper and No. 4A Seams

These seams constitute a zone consisting predominantly
of coal and carbonaceous shale with subordinate sand-
stone over a thickness of about 14 m. In the western
portion of the coalfield the 4 Lower and 4 Upper Seams
tend to occur on top of each other and constitute a 4 to
7 m thick seam. In the south-sast and eastern portion
the seams are separated by partings of up to 9 m in
thickness. 1In the latter portion, comprising regions
'B' and 'C', Fig. 18, the No. 4 Lower Seam is the best
developed seam, ranging in thickness from 1,2 to 4,8 m,
but typically less than 4 m, whilst the No. 4 Upper Seam
is generally in the order of 1 to 2,8 m thick. The

No. 4A Seam is intermittent and generally less than

0,1 m thick.

The MHo. 4 Seam (No. 4 Lower and/or No. 4 Upper} is
mostly mined 1n rhe south-west and western portion of

rhe coalfield where its calorific value typically ranges

from 23 to 27 MI/kg. The coal is either consumed
anwashed by local power stations or washed to a higher

calorific value and supplied to power utilities outside

tne coalfield.

Mo, 5 Seanm

This saeam has been extensively denuded and occurs inter-

mittently throughout the coalfield., When present, it

lies apout 25 m above the Ho. 4A Seam and has an average

1t is usually used as a

of just under 2 m. /
alorific value of

typically naving a ¢

thicknass
plend cokinj coal,
29 to 3L MI/KI.

he precedind discussion it is apparent

On tne Dasls of t
be contained in the NoO. 1

geam rogerves nay
sorves), the HO. 7 Seam (Category I
or 11 reserves) and the No. 4 Seam (Category I, II or

in the withank ~palfield. It is also

that thick
Seam {(<category 1T re

ITT reserves)

at the potential and need for the intro-

apparent £h
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duction of underground thick seam mining methods in
regions B and C, Fig. 18, is limited. Therefore, a
detailed survey and assessment of geologic conditions in
the Witbank Coalfield can be restricted to region D,

Fig. 18,

6£.5.3 Local geology of region D

currently, there are 23 producing collieries in region D
of the Witbank Coalfield. The lease area of these
collieries, together with that of defunct mines,

accounts for over 70 per cent of the area of region D.

A large pruportion of the viable leases contain another

15 to 50 years of coal rescrves at current percentage

extraction rates. The remaining 30 per cent of the coal

roserves are mostly contained in areas through which

the time of coal formation,

major rivers flowed at
areas seams f[requently split and

ronsequently, in these
are non-continuous, extremely variable in thickness, and

contain 3 high ash contznt.
that any advances in thick seanm

the foresceable future will be
current lease areas, iE

on this basis it is

reasonablie Lo assume

mining techrigues in

ngiemented in, or adjacent ko,

surrent operatind collieries.

not in
survey of conditions in the present workings, supple-

inforaation and the like, is
nducting a geologic

Therefore, a

mented by porehole

considered to be a valld means of co

agsnssment Of gnglon Do

~onsaquently, ggoLoqic ~onditions associated with 18
min.ng oparations in thick seams in region D were

] Generally, =hese

1550 saed conditions were found to be
A050880WU,
sar large arecas of the region,

romarkably consiatent ©
rosult that a
o identified.

02

qumber of geologically consistent
The location of each

pertaining to each of the three
No. 2 and No. 4 Seams, is

with the
sub-reglions could
reglions
namely the No. 1o
20(a) to 20(c) .

of thosae sub-

phick scams,
Geologic conditions

shown 1n F1gs.
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pertaining to each of thes= seams in each sub-region are
tabulated in Appendix VI.2 (Tables VI.5 to VI.L7).

Geology of the Highveld Coalfield

6.6.1 Potential thick seam mining regions

A broad outline of the boundaries of the Highveld
Coalfield has been shown in Fig. 2. The coalfield lies
to the south of the Withbank Coalfield, the boundary
hetween the two coalfields oeing defined by a pre-Karco
east-west felsite ridge. The coal succession
stratigraphy is similar to that of the Witbank
Coalfield, Fig. 19, although seams are developed to

different degrees. In particular:

i) the No 1 Seam 1is only seldom developed and is

always very thin;

ii} the No, 2 Ssam has an average thickness of less

trnan 1 m over most of the coalfield, but in the

Y

north attains a thickness of up to 9 m in local

valleys;

i11) the No, 3 Seam OCCurs as intermittent thin coal

hands;

iv) the No, 4 seam nas an average thickness of just

a
under 4 m, but varies from 2 m in the south up to

10 m in the north;

only been denuded in isolated

vl the No. 5 Svam has

patches 1n the north;

vi) secam Jepth \nereases appreciably to the south.
o et St e 1

n the basis Of rhese coal occurrences, it is apparent
In the nasls - ‘ .

at the qrpatmgt potential for introducing thick seam
trhat 2 zate: 2
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pertaining to each of these seams in each sub-region are
tabulated in Appendix VI.2 (Tables VI.5 to VI.17).

Geology of the Highveld Coalfield

4.6.1 Potential thick seam mining regions

A broad outline of the boundaries of the Highveld
“oatfield has been shown in Fig. 2. The coalfield lies
ceo the south of the Withank Coalfield, the houndary
setween the two coalfields being defined by a pre-Karoo
saet-west felsite ridge. The coal succession
stratiaraphy 1is similar to that of the Witbank
co: ' Fileld, Fig, 19, although seams are developed to

ds e deqrees. In particular:

Seam is only seldom developed and is

ave very thing

i1 ehe No. 2 Seam has an avnrage thickness of less
ehan 1 m over most of the coalfield, but in the
morth attains a thickness of up to 9 m in local

valleys;

vi3) the No. 3 Beam accurs as intermittent thin coal

pandsg;

the No. 4 sSeam has an average thickness of just

ander 4 m, but yaries from 2 m in the south up to

10 m in the north;

No. 5 Seam has only been denuded in isolated

A
5inches in the northy

s g AC Le 7ot outh.
soan Jepth INCreases appraciably to the sou

e Lasis of these coal occurrences, it is apparent
e tedh ol

test potenttal for introducing thick seam

ot the gred
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mining methods exists in the north of the coalfisld,
where widely distributed thick No. 4 Seam reserves and

intermittent thick No. 2 Seam reserves occur

6.6.2 Regional geology of the northern portion of the

A detail2d outline of the northern boundary of the
Highveld Coalfield and of the lease areas of the three
collieries currently operating in the northern portion
of the Coalfield is shown in Fig. 18. Lease area l lies
in a north-south trending valley and, except close to
the sides of this valley, both the No. 2 and No. 4 Geam
exceed 4 m in thickness. 1In lease areas 2 and 2B, the
No, 2 Seam was deposited on uneven topography, resulting
in regional rolling of the floor and variations in seam
thicknese from 1 to 9 m. The No. 4 Seam was deposited
on a more evep surface with the result that floor
rolling is only local and the seam thickness only var.i=zs

fraom about 4,9 to 7,5 m.

The thickaess of both the MNo. 2 and the No. 4 Seams
decreases to less rhan 4 m to the gast and to the south

of the three lease areas. Limited available borehole

nformation concerning ¢he area to the south west of

L
iease area 2A, between lecase areas L and 2A, suggests

that thick Soam rescerves are also contained in the No. 4

Seam and n natches in the No. 2 Seam within this area.

¢t is appavant, therefore, that th: potential for thick

[
seam mining 1s greatest in Reqion A, Fig. 21, of the

W othve ld coalfreld,

65.6.3 Local q@gloﬁiwgﬁ_regioqwﬁ

Limited access to Jetalled horehole information
area of region A which is not included

existing collieries prevents an

concorning thakb

in the lease acea of

‘e conditi s pertaining to the
assessment Of geolodic conditions perLte J
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thick coal seams in the area. Furthermore, a detailed

underground assessment of geologic conditions in lease
areas 2A and 2B is confined to small areas in the No. 4
Seam since mining operations have only been in progress

for a few years in this one scam,. However, underground
measurements and observations have been supplemented
with borehol2 and survey 1nformation and together this
information indicates that geologic conditions
throughout the two lease areas are very consistent,
Consequently, two geologicully consistent sub-regions,
ong corresponding to lease area ) and the other to lease
areas 2A and 2B, have been identified for both the No. 2
and the No. 4 Seam within region A, Fig. 21. Geologic
condirtions pertaining to these seams in each of the
sub~regions are tabulated and discussed in Appendix VI.3

{Tableg VI.1I8 to VI.25).

Geology of the South Rand Coalfield

§€.7.1 Potential thick seam mining regions

An outline of the boundaries of the South Rand Coalfield

is shown 1in Fig. 22.
valley and is surrounded by low hills of the Witwaters-

The c¢oalfield lies in a pre-Karoo

rand System (Precambrian age) to the west, north and

to the south, the coalfield extends to

it horders the Vereeniging-Sasolburg

oa8t, However,
the Vaal
Coalfiel-d.
Main Seam which may be up Lo 25 m thick in the central

River whers
Thick seam reserves aye contained in the

portion of the coalfield but which often splits into a

numher of coal horizons towards the parimeter of the

Generally, three such coal horizons are
in order of decreasing depth, the

pach of these coal

coalfield.

recognised, namely,

No., 1, No. horizons.

2 and No. 3
also exceed 4 m in thickness.

Can

horizons
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On the basis of a consideration of thick seam mining

requirements, the coalfield can be divided into three
distinct geologic regions, namely A, B and C, Fig. 22.
The following points pertain to each of these regions.

Region A

In the north and west of this region the Main Seam may
be up to 25 m thick, often in the form of continuous
coal over the whole thickness. The average calorific
value Of the seam is in the range of 20 to 22 MJ/kg. In
the east and south the seam splits into three horizons,
with the calorific value of the No. 1 horizon increasing
to about 27 mJ/kg. The No. 1 and Wo. 2 horizons pro-
gressively thin out eastwards whilst the No, 3 horizon
maintains a thickness of about 4 m. all three horizons
progressively thin out in a southerly direction. The
Jepth of the coal zone gradually increases from 180 m in
the west to 220 m in the east and south. To the north
east the coal zone sub-outcrops against strata of
System whilst ta the south it lies

and
the Witwatersrand
directly on Dwyka tillite,

Region B

Coal horizong become progressively deeper and thinner in
Jdirection in this region. Usually,
jepth exceeding 220 m and are less

this region is of no

a south-westerly

horizons lie at a
than L m thick. consequently.

pconomic significance.

Region &

eastern portion of this region, the Main
norizons. The upper, oOr
a carbonaceous shale in

In tne soath-
Soam OCCdrs Aas three coal
deteriorates into

‘lo. 3, horizon
ilst the middle and lower,

esterly direction wh

a north—+ .
1 horizons form an 18 m thick coal

or No. 2 and NO.
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zone. The No. 2 horizon may be up to 5 m thick and the
No. 1 coal horizon up to 11 m thick, with sandstone

separating the two horizons. The coal zone lies just
above Dwyka tillite at a depth of around 180 m although

in the far north-western portion of the region it

outcrops against strata of the Witwatersrand System.

Generally, coal within this region has a high moisture

content which adversely affects its calorific value.
Thus, no mining operations of any significance have been
undertaken in this region nor, as far as can be ascer-
tained, are likely to he undertaken in the foreseeable

Euture.

. Consegquently, region A offers the greatest potential for
rhe introduction of thick seam mining methods irnto the
South Rand Coalfield in the foresesable future.

;

: , A

1 6.7.2 Geoloay of region A
A

5

the mineable coal reserves within region A
heen divided into

: khree sub-regions, namely A, Asg and Apyn- Although
less than 8 per

% An ouzline of
4 L5 shown in Fig. 23. This region has

region A} has been extensively mined,

cent volumetric extraction has Dbeen achieved from mine

workings. Extraction of the remaining reserve,

lower grade unmined horizons above

1

contained mainly in

and/or below mine workinisg, 18 a specialized problen

shich Jons not fall 1nto the context of this thesis.

acp boo, SOa M XL Ay Wiy el Y 4

and Ajpn are referred to as the Western

e mining company which owns the
puring the last four

Sah-regions Azs
prospect Area DY th
all of reglion A,
sub-regions has been investi-
w to establishing a new

revealed that the

AR IR Al N el
eI

mineral rignhts to
years the 1aology of the
snsively with the vie

jated oxt
colliery. These

qualiny of coal 1n
in the forese

investigations have

sub-region Apg 18 not suitable for

cable future by the sole market

consumption
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for the coal, namely a thermal power station in close
proximity to the sub-region. Consequently, the
potential for thick seam mining in the future is
confined to sub-region Agy.

Preliminary mining operations in sub-region Ay have, in
fact, commenced. A number of shaft complexes referred
to as the 'Grootvlei Shaft Section' (of Springfield
Collieries) have been established in the west of the
sub-region, adjacent to, but independent of, existing
mine workings, Fig. 23. During the next five to ten
years these shafts are intended to service thick seam
mining operations in that area of sub-region AN
labelled ‘Agg'. However, although primary developnments
are being estahlished throughout this area, no decision
has yet been taken as to what thick seam mining methods
are to be utilized in this sub-region. Clearly, there
ig an urqgent need LO AsS3€S8S8 the potential of established
thick seam mining methods under the conditions existing

in area Agg:e

§.7.3 Local geology of area Aeg

Seam thickness and the number of seam horilzons vary

This variation in an pasgt~-west

throughout area Ags:
24, borehole positions

direction 18 illustrated in Fig.
having been shown in Fig. 23. It can be seen that at
about 1,0 km to the west
a number of coal horizons. To the

ain Secam also splits into

of Grootvlei gshaft the Main

Seam splits 1nto
Grootvlel ghaft the M

south oOf
The approximate outline of

4 pumher of coal norizons.

1, where

that sub-area, At the Main Seam is a single com-
: "G

nosite seam is shown in Fig. 23. Geoloqic conditions

area can be as
associated with Grootvlei Shaft

: i sossed in primar
pertaining to this 3 ¥

developnent workings

in old West ghaft Section workings of
immediately adjacent to the
rhroughout the remaining

section and
sprinjfield Colliery

Grootvlei shaft section.
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portion of area Agg, that is, in sub-area Agg2, an
assessment of geologic conditions can only be based on
borehole information. A tabulation and discussion of
these conditions is presented in Appendix VI.4

{Tables VI.26 to V1.29).

Geology of the Vereeniging-Sasolburg Coalfield

6§.8.1 Potential thick seam mining regions

An outline of the boundaries of the Vereeniging-
Sasolburg Coalfield 1s shown in Pig. 22, Within this
coalfield coal deposits are generally thick (=4 m},
similar in character and rank, and lie close to the
mwyka tillite in rather deep glacially scoured valleys
or basins. Three maior basins can be identified, namely
the Sigma, Cornelia and Coalbrook basins. These three
pasins correspond to the lease regions A, B and C,
respectively in tne Vereeniging-Sasolburg Coalfield,
Fig. 22. The limited information available indicates
that coal deposits in region D are also contained in

¢ thesae deposits are LoOO deep for bord and
Restricted access to detailed informa-

basing bu
pillar mining.

1 n concerning this re
jaologic conditions in the region.

gion prevents a more detailed

assessnent of

E4tansgive mining operations accounting for an annual

production of apout 13 million tonnes have been taking

place for many years 1n thick seams 1n regions A, B and
C., Tvris entire oroduction 18 consumed locally by four
liquefaction plant. production
in the next five years
Meanwhlile

powner statidIns and one

from roqion B will be increased
to supnly a fitch losal power station.
mining operations have been

mechanised Lonawall
A and ¢ during the last five years

introduced 1n pdlONns

ey extract thick seamns to a height of 3 m. Further-
Ls speculation (Spira, 198l) that an

more, there . ' )
ant to bhe supplied with coal

additional liguefaction pl
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from region A will be established in the near future.
Therefore, it is obvious that a considerable potential
for introducing thick seam mining methods exists in
regions A, B and C, forthwith referred to as the Sigma,
Cornelia and Coalbrook basins, respectively,

6.8.2 Regional geology of the Sigma, Cornelia and

Coalbrook basins

The coal zone within each of these basins is up to 40 m
thick and contains three principal seams, -namely, in
order of decreasinjy depth, the No. 1, No. 2 and No. 3
Seam, Fig., 25. In all three basins the No. 2 Seam is
split into the No. 2A Seam and the No. 2B Seam by a’

mudstone or shale parting.
6.8.2.1 Sigma basin, region A

The Sigma basin is a broad valley, about 9,5 km wide
which trands north-south for almost 39 km. A number of
secondary vallays trending parallel to the long axis of
this valley are contained within the valley. Although
the palagotoaraphy was partially smoothed by the

deposition of titlite, coal seams were still deposited

on an undulating sarface.

A tyoical geologis arosg-section across a 3 km width of
the pasin 18 shown in Fig. 26. The following points

mearcain to each of the coal scams, and are summarised in
S L W T - - w 14 bl

Tig. 27(a):

This scamn was only formed witaln secondary channels

and valieys 17 ‘
1s a Low grade, Adull coal having an

the basin and varies in thickness up

ko 5 m. It ‘
content of 30 per cent. Seam quality

average ash
towards the edges of

and thickness decreasa
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