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1 INTRODUCTION |

The Garvie Aquifer is located in the Wendonside Groundwater Management Zone (GMZ), between the Mataura
and Waikaia Rivers, north of Riversdale in Southland (Figure 1). Parts of the Mataura River catchment are
subject to a Water Conservation Order (MCO) which, amongst other things, limits the amount of water that can
be allocated from the catchment to 5% of the naturalised flow in the river at Gore. Understanding the stream
depletion effect of groundwater takes is therefore important in ensuring that water allocation in the Mataura
catchment remains within the constraints of the MCO. Calculation of stream depletion effects is typically
achieved using the aquifer parameters derived from a pumping test within an analytical model that allows for
the presence of a river. Many groundwater takes within the Matarua catchment fit within the assumptions of
these analytical model. However, the geometry of Garvie Aquifer means that it cannot be represented in an

analytical model.

Therefore, Environment Southland (ES) have engaged Pattle Delamore Partners Ltd (PDP) to create a numerical
model of the Garvie Aquifer that can be used for estimation of stream depletion effects arising from bore
abstractions. The model has been created using MODFLOW 6 and is intended to be a relatively simple
representation of the aquifer, simulating the conceptual setting and geometry. It is intended to be used in the
same way as the analytical models used for other areas of the catchment i.e. without detailed calibration to

observed water levels.
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Figure 1: The study area, showing groundwater management zones and the Mataura and Waikaia Rivers.

2 CONCEPTUAL MODEL

The Wendonside Terrace is an elevated alluvial terrace that occupies a roughly triangular area upstream of the
confluence of the Mataura and Waikaia Rivers, and south of the Garvie Mountain foothills. The terrace has a
complex geological and hydrogeological setting: Uplifted schist basement rock forms the hills north of
Freshford, and an area of uplifted basement rock also occurs along the northwestern side of the terrace,
adjacent to the Mataura River. The Quaternary alluvial sediments that form the Wendonside Terrace are
underlain by Tertiary sediments, such as the Gore Lignite Measures. The Quaternary alluvial sediments are
thickest in a roughly linear northwest to southeast trending band across the centre of the Wendonside Terrace,
and this area of deeper gravels forms the Garvie Aquifer. A conceptual geological cross-section is shown in
Figure 2: Conceptual geological cross-section across the Wendonside Terrace (Environment Southland).Figure 2.
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