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Our aimin this study wa to develop a simple and reliable tool to estimate potential hillslope
recharge to shallow unconfinedlley aquifers common throughout New Zealand. In
particular, the study has provided estimates of hillslope recharge as inputs iht@¢he t
dimensional FEFLOW model developed to inform the recommending of water allocation
limits in the upper Motueka and Motupiko valleys (Gusyev et al. 2012; Fenemor & Thomas
2013).

A model to estimate transient phreatic levela shallowhillslope reclarging a down

gradient valley aquifewas developed using empirical relationships between rainfall,

drainage and phreatic levels. The model was then calibrated using measured rainfall and
transient phreatic levels at the Korere hillslope inupperMotueka valley. Validity of the

model was successfully tested by comparing the predicted and measured phreatic levels at 4
hillslope sites in the catchment up to 39 km away from the hillslope where the model was
initially calibrated. Recharge to the valley dquiacross the foothill ground water interface
wascalculatedby assuming the flow is directly proportional to the hydraulic gradient of the
transient phreatic level at the interface.

The model was better at predicting peak recharge rates than reatasgeuring flow
recessions, because the phreatic recessions were not steep enough at some sites. More work is
needed on this aspect of the model if it is to be used elsewhere.

Landcare Research Pagev



1 Introduction

A research project was launched by the Integrated Catchment Management (ICM) of
Landcare Research with the collaboratioth&Tasman District Council (TDC) arttie
Institute of Geological and Nuclear Science (BNS) to understand the relationships and
interaction between shallow foothillater tablesnd valley ground water aquifers in the
upper Motueka catchment.

The aim wasd understand and model the relative contribution of hillslope recharge to total
recharge of alluvial valley aquifers common throughout New Zealand. In particular, the study
provided estimates of hillslope recharge as inputs into the-timeensional FEFL&/ model
(Gusyev et al. 2012) developed to inform the setting of water allocation limits in the upper
Motueka and Motupiko valleysénemor 2007/Fenemor & Thomas 2013) and

understanding the effects of groundwater interaction as a major driver of strearobeh

(Davie et al. 2008).

The Motueka Catchment is locatedthenorth-west of the South Islan8lew Zealangat the
western margin of the Moutere Depression and drains an area of 218Bigs1 & 2). The
catchment is dominated by mountains and loitirdry, showing that about 67% of the
catchment has slopes greater thah 15

The study area corresponds to the upper part of the Motueka Catchmegy}, (iFigch is 887
km? wide. The Upper Motueka Catchment is composed of three main river valleys: ktotupi
River (344 kni), Tadmor River (124 kf), and Motueka River (419 Kih The main stem of

the Upper Motueka Catchment flows notththe sedor about 110 km. The river is joined
from the west by a series of generally much larger tributaries, which drtiritl terrain on
Moutere gravel (Motupiko, Tadmor) and mountainous terrain underlain by a complex
assemblage of sedimentary and igneous rocks. The main &eaittine river system in th
areainclude (1) steep, narrow headwater channels; and (2) broad floodplain and terrace
systems within hilly Moutere gravel terraiwhich flow below the upper Motueka Gge to

the Wangapeka confluence (Fig. 2).

Mean annual rainfall for the catchment is estimate®@0Inm. However, there is a strong
spatial pattern of rainfall variation, primarily related to topograplimere is a gradient both
north and southwards away from the Tapawera gauge. Aarthedt point of the model grid
the annual precipitation is appimately 14% higher than at Tapawefanual open pan
evaporation at Motueka is 1106 mm and is strongly seasonal, with mean monthly values
ranging form 27 mm in July to 179 mm in January. While annual evaporation is less than
annual rainfall, soil moisturéeficits are common in summer when evaporation exceeds
rainfall and irrigation is required on many crops in the catchment.

Groundwater in the Upper Motueka Catchment is abstracted from shafloanfined

alluvial aquifers that occur in the Quaternameriterrace formations and modern river

deposits. These are (from oldest to youngest) the Moutere Gravel, Manuka, Tophouse,
Speargrass, and modern river gravel formations. The Quaternary Gravels are underlain by the
Moutere Gravel Formation throughout tiveole study area (Stewart et 2005.

The Moutere Gravel Formation consists of rounded greywacke clasts upnadaéeter
(most less than 0.2 diameter) in a yellowisbrown, silty, clay matrix. The formation
contains minor clasts of very weatherdilamafics in the Motueka River upstream of the
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Motupiko River confluence. Moutere gravel is widespread throughout the upper Motueka
River catchment and forms the hill country between the valleys of the Motueka, Motupiko,
and TadmoRivers (Stewart et aR005.

The Speargrass Formation is widespread in upper reaches of the valleys but absent in the
lower reaches. An aggradation surface occurs on the Speargrass Formation terrace that is
approximately one to two mef higher than the degradation surfa@eoundwater is

abstracted from the formation within the study area. The average saturated thickness of the
Speargrass Formation is estimatetie between 5 and 8.5 m.

NELSON

Rabbit

Figure 1 Map of Upper Motueka Catchment.
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Figure 2 Upper Motueka Catchment with the river monitoring stations and main irrigated areas.
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