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2.5 causes a clogging e�ect at the front face 
of the �y ash, which ultimately causes the 
hydraulic conductivity to decrease towards 
10-3 m/d. Within 8 columns being tested, 
one column experienced a complete clog 
up which indicates that �y ash may become 
impermeable over time if exposed to AMD 
with low pH and high concentrations of iron 
and sulphate. 

From the geochemical leach test results, 
it was observed that most of the leachate 
water was of a better quality than the in�uent 
AMD water quality. �e e�uent pH (from 
pH = 11 towards pH = 4) was higher than 
the pH of the in�uent AMD (pH = 2.5). 
Overall EC reduced in discharge compared to 
in�ow AMD (ECin�ow: 535 � 545 mS/m versus 
ECout�ow: 350 � 490 mS/m). Although sulphate 
was the dominant anion that leached out, Fe 
(10-2 � 10+1 mg/L) and SO4 (10+2 � 10+3 mg/L) 
in the e�uent showed lower concentrations 
when compared to the in�ow Fe (10+2 mg/L) 
and SO4 (10+3 mg/L) concentrations. 

Based on this research, an ash monolith 
back�lled into an opencast coal mine would 
improve the discharging AMD water quality. 
An ash monolith deposited at the discharging 
position within the back�ll, may have positive 
in�uences, including:
1.	 Increases pH of the water that do �ow 

through the ash monolith, and the asso-
ciated reduction in concentrations of Fe 
and SO4 of the AMD water, thus retaining 
some contaminants.

2.	 Due to decreasing hydraulic conductivity 
of the ash, the water table in the back�ll is 
expected to rise to the top of the monolith 
over time, thereby reducing oxygen expo-
sure of the waste rocks in the back�ll, ulti-
mately reducing AMD generation.

�e topography, hydraulic conductivity 
and the water table within the back�ll may 
be altered to manage the discharge position, 
elevation and improve water quality from the 
ash monolith back�lled coal mines.
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