
ABSTRACT 

black coal produces coarse 
waste or coarse reject, and fine 
Coarse reject is easily handled and is 
In where it ravels at its of repose. 
other are difficult to handle and have 
been kept separate from the coarse reject and 
separately. thickened 
an aqueous to a storage, where 
of a "wet" The rehabilitation 
with wet have a search for alternative 
disposal techniques. The of co-disposal by the 

and coarse reject is 

1. INTRODUCTION 

Australia has black coal operations in 
Queensland's Bowen Basin and in the Hunter of New 
South Wales, with considerable for further 

""""'"",nr of these coal fields. The run-of-mine coal must 
be washed to meet export market specifications. Processing 
produces coarse waste (up to 100 mm in size, termed 
coarse reject), and fine waste (2 mm and termed 

The coarse reject is easily handled and is 
loose in piles, where it ravels at an 

angle of repose of about 37° to the horizontal. loose 
of the coarse reject may lead to acid mine 

may have to be flattened to ensure 
erosion in the long term. 

The are difficult to handle and have 
been separate from the coarse reject and disposed of 
separately as an aqueous slurry. The "wet" 
deposits are difficult to rehabilitate and result in very limited 
nol~ntl111 for future land use. The recognition of the futme 
environmental and economic of current coal mine 
waste disposal practices has about of the 
aDllro;acn taken by the n.",}:,,,,,;,.-,,, 

decade a number of alternative (h~;pOlsal 
tried. have not involved a 

and have met with variable success. A 
involves the co-disposal of coarse reject and 

UU'I"'f,':> slurry by combined to a storage. This cost­
effective results in a mixtme which has reasonable 

and and offers to 

I Department of Civil ~"6."'~"'" 
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2. CURRENT APPROACH OF 

.. .. 

The Regulatory Authorities in both and New 
South Wales new coal mine nTr"p{"t~ 
disposal and rehabilitation of washery wastes in their 
environmental ".cu.",,!;,,,, .. ,,,,,,. 
be demonstrated by the 

These relate to erosion and water ,",v,,, ........ 

smface and below the mine should aim 
erosion of the surface of the rehabilitated 

and mine-induced contamination of 
water. The extent to which the mine 

achieves its environmental criteria is rewarded 
by a refund of the which must be 

with the The full security is a 
realistic estimate of the full cost of and for 

i"ppn<,I<""rl H: r\llnW;~IIV in therangeA$15 000 to A$25 
hectare. coal mines will progressively, to the extent 
possible, be into line with the for new coal 
mines. A similar policy to all other 

The Authorities give little guidance as to how 
criteria could be met, but expect the mine to consider all 
available approaches to washery waste and 

due regard to the characteristics and 
behaviour of the materials and to any peculiarities 
ofthe mine site and its location. The Authorities are reluctant 
to see the further of conventional wet 
storages, rehabilitation and there is 
increasing concern about the p"', ........ "' 

from coarse reject 

In view of the criteria which must be met, by new coal 
mines in particular, waste and rehabilitation 
must now be to create an 
acceptable finallandform at reasonable cost. To achieve 
the shape and surface treatment of the finallandform must be 
decided in advance. 
u .... pv" .. ~.u waste should 
that of the final 

criteria can be met. 

as closely as possible, 
that the 

Surface erosion is difficult to avoid on even very flat if 
the exposed materials are erodable. Less erodable 
materials would allow surface 

the erosion of susceptible or 
n,.{'tp'~tu\n of the smface by sound rock 

Australian lTe'Orl<!eOrtal1ICS 



"'m"''''''' a source of sound rock would need to be 
available. If surface erosion can be controlled by a 

that the contamination 
of surface water can also be controlled. The control 
water contamination on the seepage of 
contaminated water from the waste into 

The minimisation of oxidation of the mine waste materials is 
essential to the maintenance of water 
Materials with a to form acids should be Sel)ar;ated, 

and either isolated from 

or so). 

3. ECONOMIC 

force the premature closure 
coal mines. Even without this future 
man-made dams are "AI'''''':» 

""'UV':,,,., occupy large areas 
"'"''LI''' "'''". Coal mine waste and 

.",'vu\.", which meet enhanced 

4. CURRENT DISPOSAL PRACTICES 

""'""'_" ... ," and then 
an aqueous at a solids concentration of about 30% by 

to a storage, where The 

of 
to decrease with distance down the delta 

from the (Figure 2). The ""IJV.,H 

occur. 

size of the 
with a thin crust 
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Figure 1 
Aberdare 

PARTICLE SIZE 
-- At 15m -+- At 35m 

sorting of particles with distance from highest 
Main Tailings Dam delta, Coalfields. 

of 
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DISTANCE FROM HIGHEST POINT 

2 :Variation of specific gravity with 
Colliery Main 

The more washeries are of separating 
coal down to about 60 m, while the old inefficient washeries 

_ ...... ,~~ the minus 2 mm size. coal 
to40% clay size and 

5 to 30% sand size (coarser than 60 with the remainder of 
silt size 
may be described as clayey 
clay size. typically have a limit in the range 30 
t045% index in the range 10 to 25%, ''''''' .......... , 
a Unified Soil Classification of ML or CL. 

about 2.7 for mineral matter, 
The undrainoo 

about 10 kPa in the soft 
of about three times that 

friction of about 30° in direct shear and about 

at 
two orders of 

soft 

test results. Due to layering of the the horizontal 
"''-'''Ul''q is about five times that in the vertical direction. 

The "'''',~",prn of "",,,,,,,n the wet is both 
relieved to some extent and exacerbated when the surface of 
the sediment becomes exposed and desiccates. While 
desiccation results in the formation 
crust, the effect persists to It IS 

reversible on and it results in a surface 
layer of very low the presence of 
desiccation cracks. The very low of the crust (as 
much as three orders of lower than that of the 

soft tailings), inhibits the of the 
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In response to wet 
the Australian coal 
Wales, ---------J 

ofAberdare 

term, and the choice of an surface treatment 
nur,,",,"'" also against mechanical is that 

in f1occulants. The cost 

within 

to enable safe access 
nUl"""'" the addition of too much fill can cause "bow wave" 

--... ----J of the crust is exceeded. If 

associated with storing 
include the seepage of water into the 

on the overall water balance, on 
inflows into the and on the water. 
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5. CO·DISPOSAL 

and there is 
elevated landform on of the mixture. The 

formation of an elevated land form would obviate the need for 
a substantial containment structure. A catch and small 
dam would serve to collect the water pm<>",", 

The inclusion of with the coarse may 
also lead to a reduction of any oxidation of the coarser 

The com bined coarse and is far 
more 3 or 4 orders 

and therefore settles out 
It achieves an average 

with about 1 in 100 
which may be suitable as a finallanOH)rm 

the need for of the waste 
material. 

The delta which forms on is 
trafficable. Particle on the surface of the delta formed 

Mine exhibits a trend of 
.n(,'1"P""''''''' distance down the delta from the 

3, obtained dry sieving since 
considerable fines attach themselves to the coarse 

on the Also shown in 3 is the 
size distribution The 

distribution on 
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the apparent of size down the 
delta is the variation in the of the 

down the delta 4). Close to the 
there is little variation of 

The size distributions recovered from 500 
mm beneath the surface of the delta are ,,,,,,,,v,,uU''1 

with distance down the delta from the 
5, obtained by dry This is attributed to the 
of the voids between towards the 

with ""'.,,"''''<u,,",u 
load to the 

At the solids concentration at which the 
combined wastes are 30% by While 

nrr,,,,,rh,," of the fines attach themselves to the coarse 
the ofthe 

constructed to achieve this by 
on the delta. The location of the 
also be varied to considerable <>£1"<>"t,, 

There is a need to establish what ~~~.~~ .... r.n of can be 
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10 100 

-+- At 65m 
-- At 105m 

sorting of particles with on 
surface of co-disposal delta at 
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4 :Variation of specific gravity with particle size and distance from 
discharge point for surface samples from co-disposal delta at Jeebropilly Mine. 
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accommodated within the pore space between the coarse 
reject, since a of tailings is a feature of some 
mines. An acceptable for the final landform must be 
aeunea, and the choice of an surface treatment 
made. The remains to be proven for 
otherwashery waste materials at other mine sites. As conditions 
vary between coal mines, and even at the one coal mine over 

the need for other alternatives should not be discounted 
at this stage. 

6. 
Coal mine washery waste and storage options must 
be which meet enhanced environmental standards 

to an elevated 
technically, economically, 
carry out the research necessary to "'P'''''''''''''' 

..,."' .... ""-',, .•. while 

ensure its successful at a range of coal mines 
different waste materials and conditions. 

n.1-'1-'U'''''''.'UI! of the to operations other than 
coal may also be possible. 
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pot1ential to 
that sustainable 

development is with 
environmental expectations and the very real need to protect 
the environment. The key issue is the need for the en;gmleelred 
ms:posm of wastes to ensure that the environment is 

H~'''''''' in the past has focused on the short term 
of a "contain and forget" to that non-
side of the of 

7 . 
The research on which this paper is based was carned,out 
under National Research, and 
Demonstration Council which was l"".nn;,p.rp'.., 

1992. The co-operation of the managements of 
and New owner of 
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