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Introduction
Acid mine drainage (AMD), also referred to as acid 

rock drainage (ARD), is a product of the oxidation 
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The effects of AMD arising from active mine sites is of less 
concern compared to their abandoned counterparts due to ac-
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Table 1 — AMD primary and secondary sources (Akcil 
and Koldas, 2006).

Primary sources Secondary sources

Mine rock dumps. Treatment sludge ponds.

Tailings. Rock cuts.

Underground and openpit 

mines.
Concentrated load-out.

Pumped/nature discharged 

underground water.
Stockpiles.

Diffuse seeps from 

replaced overburden in 

rehabilitated area.

Concentrate spills along 

roads.

Construction rock used in 

roads and dams.
Emergency ponds.
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Table 2 — AMD effluent assays from selected mining sites. (aSud et al., 2008; bBowell, 2004; cGusek and Plocus, 2015)
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Table 3 — Summary of AMD remediation strategies (microbial pathways not included).
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Hallberg (2005)

—

Neutraliza-

tion and 

coating

Use nonvaluable 

gangue minerals, 

potential long-term 

AMD remediation

Not available in all  

mining sites, coating 

layer may not be stable 

at low pH.

Blowes et al. (2003); 

Vandiviere and  

Evangelou (1998)

—
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AMD remediation using industrial byproduct wastes.  
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Table 4 — Acid-neutralizing rates, noncarbonate 
(ANRnc), calculated from silicates at four waste sites 
(Li et al., 2015) (NE = no ANRnc expected). 

ANRnc  
(mg of H2SO4/kg/week)

Mineral

Site 
A

Site 
B

Site 
C

Site 
D

pH 
2.7

pH 
3.4

pH 
2.9

pH 
4.2

Quartz (SiO2) NE NE NE NE

Biotite 

(KMg1.5Fe1.5AlSi3O10(OH)2)
123 — — —

Clinochlore# 

(Mg3.6Fe1.4Al2Si3O10(OH)8)
— 193 382 71

Albite (NaAlSi3O8) 12 66 — —

Muscovite 

(KAl3Si3O10(OH)2)
1 5 4 0.5

Sanadine (KAlSi3O8) 6 — — —

Orthoclase (KAlSi3O8) — 48 —

Total 141 264 434 71.5
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