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ABSTRACT

The potential weathering characteristics of Mae Moh mine and power plant
wastes and their associated environmental risk were studied. 12 samples of more than
50 kgs each were channeled and randomly collected. They were subjected to
laboratory weathering process at the Geological Sciences Laboratory of Chiang Mai

University.

The initial test for acid rock drainage (ARD) was done by measuring the sample
pH and applying acid base accounting by determination of total sulfur content by Leco
Furnace Sulfur Analyzer and total alkalinity by titration. Of all the samples, the top
soil showed signs of slight acidity at pH 5.8 while acid base accounting
demonstrated negative neutralizing potential for yellow bed at -0.86 mg CaCOs/kg.
Selected toxic elements viz. As, Cd, and Pb were also measured by AAS after
digestion and the results exhibits a range of 28 - 105 mg As/kg, 0.01 - 0.14 mg Cd/kg
and 3 - 17 mg Pb/kg, respectively.
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Six laboratory leaching cycles were performed by adding 2 liters of water to 4
kgs. of sample placed in a column lysimeter. Collected leachates were measured for
pH and conductivity by a selective ion meter, alkalinity by titration, sulfates by
spectrophotometer, and selected trace elements by AAS. The yellow bed leachates
exhibit sign of potential acidity with a pH range of 7.4 down to 5.6. The average toxic
elements in mine waste leachate ranges from 0.44 - 3.54 ug/1 for As, below 0.66 - 0.68
ug/l for Cd, and below 2.84 - 8.76 ug/l for Pb. The power plant ash leachate has
ranges of 13.3 - 353 ug/l for As, below 0.66 - 1.74 ug/l for Cd, and below 2.84 - 17.1
ug/1 for Pb.

The average weathering rate of toxic elements were computed and compared
with the total contents. Mine wastes exhibit ranges of 0.0007 - 0.006 % for As, less
than 0.66 - 0.68 % for Cd, and less than 0.031 - 0.094 % for Pb while ashes showed
0.022 - 0.59 % for As, less than 0.55 - 1.45% for Cd, and less than 0.044 - 0.27 % for
Pb.

The overall results demonstrated no potential environmental risk for ARD as
samples with signs of potential acidity can be neutralize by those with higher
neutralizing potential. Potential environmental risks were demonstrated by As in all
wastes as compared to the known phytotoxically excessive levels, by Pb in mine waste
leachates, and by As and Pb in plant ash leachates as compared to WHO and Thai

water quality standards.
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