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ABSTRACT
The Reddale Coal Mine is located within the Brunner Coal Measures, which are often assumed to
be potentially acid-forming rocks that will release acidity when disturbed by mining. The pre-
mining assessment of the site acid mine drainage (AMD) potential assumed overburden acid-
neutralising capacity was negligible, similar to Brunner Coal Measures in other areas, and
that AMD would occur almost immediately. Column trials using poorly stored and partially
oxidised drill core indicated potentially acid-forming (PAF) overburden readily produced
acidity with no lag period. Based on the pre-mining assessment, a Ca(OH)2 dosing plant was
constructed for AMD management. Once mining commenced, tiphead samples collected
during construction of the Ferndale engineered landform showed that the net acid-
producing potential of the potentially acid-forming overburden was overestimated by about
one-third when acid-neutralising capacity and non-sulphide forms of sulphur were
accounted for. When coupled with material properties which resulted in good compaction of
waste rock, construction of the engineered landform in 4 m lifts to minimise convective
oxygen flux and aglime (<2.5 mm CaCO3) amendments to each lift, acidity loads from the
Ferndale engineered landform were negligible. Compliance monitoring downstream of the
mine site at Red4 shows that, to date, site discharge pH has remained circum-neutral. Pre-
mining AMD management decisions, primarily construction of a Ca(OH)2 dosing plant that
was never commissioned, therefore proved overly conservative. The timing and expense of
AMD management has the potential to influence project feasibility and needs to be well
understood.
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Introduction

Acid mine drainage (AMD) is the major environ-
mental impact of coal mines that disturb pyritic over-
burden on the West Coast of the South Island of
New Zealand (Pope et al. 2010). West Coast AMD is
characterised by high acidity and elevated metal con-
centrations (Fe, Al, Ni, Zn, Cu, Pb, Cd, etc.) (Olds
et al. 2013). The sulphur and pyrite content (and there-
fore AMD generating potential) of coal measures rock
varies significantly on a geographic basis within the
Buller Coalfield and is also constrained lithologically
(Hughes et al. 2006; Weber et al. 2008; Weisener &
Weber 2010). This is related to the paleo-environ-
mental setting and depositional conditions. Estuarine
coal measures which had a marine influence during
deposition, such as the Brunner Coal Measures
(BCM), are elevated in sulphur (and therefore post-
depositional pyrite formation) compared to coal
measures deposited in lacustrine environments (Herr-
mann & Baumgartner 1992; Weber et al. 2006a; Pope
et al. 2010). Locally the impact of depositional environ-
ment on the mineralogy of coal measures is demon-
strated by contrasting the BCM and Paparoa Coal
Measures (PCM) where the lacustrine freshwater
PCM are non-acid-forming.

At the Stockton Coal Mine near Westport, South
Island, New Zealand the BCM are often deficient in
carbonate minerals such that the oxidation of pyrite
typically leads to the rapid formation of acid mine drai-
nage (AMD) with little time lag to acid onset (Weber
et al. 2008). Low pH leads to the dissolution of metals
from the surrounding rock. For example, at pH values
<4.5, Al is partially leached from clay or feldspar min-
erals present, often leading to elevated concentrations
of this metal in the aquatic receiving environment.
Elevated Ni concentrations occur in streams contami-
nated by AMD from mine workings associated with
the BCM (Alarcón León & Anstiss 2002; de Joux
2003; de Joux &Moore 2005), and the Ni occurs within
pyrite present in the BCM (Weber et al. 2006a). Other
trace elements can also be enriched in mine drainages
from BCM compared to background including Mn and
Zn (Pope et al. 2010).

Previously, Solid Energy New Zealand Ltd (Solid
Energy) assumed that the BCM at Stockton Coal
Mine had a negligible acid-neutralisation capacity
(ANC) based on results for 131 BCM samples where
mean ANC was 1.7 kg H2SO4/t (Weber et al. 2006a).
For several years this assumption was applied to new
projects without additional quantification. However,
recent work at the proposed Escarpment Mine on the
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