
Hydrogeological structure of Tiebaghi regolith aquifer
The saprock is defined as a conductive layer between bedrock and coarse saprolite. Top and bottom are not clearly
defined. Sometimes, outcrops present epikarstic features. Below the thin saprock layer, hydraulic conductivity from
bedrock decreases with depth (Jeanpert et al., 2016). These geological observations are used to build a multilayered
model.

Above

Testing the conceptual model on various peridotites massifs:
Using the spatial distribution of K describing the Tiebaghi bedrock, we applied this model on 2D cross section
defined on two contrasted situations of peridotites massifs in New Caledonia.
The Koniambo massif is a typical klippe of the West coast, deeply incised and having very low groundwater levels
(Jeanpert and Dewandel, 2013). On the contrary, the Goro Massif is characterized by thick weathering profile in
basins surrounded by peridotites ridges. Most of profile is saturated and the lateritic aquitard is hydraulically
connected to the saprolites and saprock aquifer (A2EP, 2014). Same boundary conditions are applied: Hydraulic
head = river elevation, fluid-flux = 0 laterally and upstream; Recharge = 300 mm/yr.

Modelling the peridotites aquifer in New Caledonia massifs,
the question of the saprock thickness.
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Introduction

In New Caledonia, ultramafic rocks outcrop over more than one third
of the territory. The associate regolith leads to Nickel and Cobalt ore
deposits mined on scattered massifs all over the island. Facing growing
problems of groundwater management, the mining companies are
required to implement complex regional groundwater models in order
to simulate their environmental impact on the water supplies. For that
purpose, layered models are built describing the weathered mantle
overlying the hard rock peridotite. Within this framework, the
hydrogeologic modelling studies are facing with the uncertainty of the
lower boundaries of the saprock aquifer. Thickness variations affect
the configuration of models and could impact the results on flow
budgets within the saprock aquifer or the substratum aquitard.
The objective of this study is to define and improve a conceptual
model consistent with field observations within various massifs of New
Caledonia.

Methodology

From the case study of the Tiebaghi plateau, the conceptual model of
regolith aquifer is produced and evaluated with regards to hydrological
observations.

Based on a simplified cross section describing the multi-layered aquifer
patterns, we built a two dimensional finite element model (Feflow®) in
order to explore the effects of various saprock geometries. For that
purpose, the dimension and the boundary conditions of each site have
to be comparable (extension 2 km and average water recharge of 300
mm/an).
Then, representative cross sections of three peridotite massifs with
contrasted geomorphological situations are compared. The
simulations results are assessed according to the hydrogeological
context of the massifs deduced from boreholes observations.

Results Discussion and Conclusion 

For the three case studies, the modelled hydraulic heads and
water pressure distribution are consistent with our
experience and knowledge about groundwater within the
massif
By using the same conceptual model and the same recharge
(300mm/an) for each site, we have shown that the water
table in the peridotite depends firstly of the geomorphology
of the massif. The saturation of Goro massif and the relative
desaturation of Koniambo are well documented by the
model and this may be enhanced by taking into account the
local recharge.
The conceptual model includes a saprock layer which may
represent the main aquifer at the top of the peridotites. This
layer is described at the outcrop and could present epikarstic
facies. This conductive thin layer contrasts with the hundred
meters of less permeable peridotites which should be
considered as aquitard. However, mega fracture within the
bedrock have to be investigated as a factor of hydraulic
heterogeneity.
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Model calibration is deduced from the boreholes data and hydrodynamic
investigations. The results from steady flow simulation in a vertical confined
2D aquifer produce a realistic piezometric and hydraulic head distribution.
Outflows of the model correspond to the identified springs at the top of the
bed rock in the breaking slope of the Tiebaghi Plateau.
A rough hydrodynamic structure of the peridotites massif is suggested wich
involves a conductive layer at the top of the bed rock defined as the saprock.
This layer with K=3.5e-6 m.s-1 do not exceed fifteen meters and concentrates
most of the flow. Below, the conductivity decreases from 1e-7 to 1-e-8 m.s-1

depending of capping thickness (Jeanpert, 2016). The distribution of K is
represented by three layers of peridotites (h1=70 m,h2= 150 m, basement).
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