


The purpose of this newsletter is to present the geological profile 
of the Goro plateau and the runoff patterns of its surface water 
and groundwater.

Goro Nickel’s contribution to the protection of rivers and 
their natural flow to coastal areas thanks to its expertise and 
investment in terms of runoff water management is also explained  
in this newsletter. 

NICKEL: the eVOLUTION  
of resources and production 
techniques

Today, nickel production mainly comes from high nickel 
content sulphide deposits. This sulphide ore is found  
in the northern hemisphere in Canada (Sudbury region), 
and Russia (Siberia) and in the southern hemisphere  
in Western Australia.

However in the next five years the balance in production 
will change because the majority of the nickel reserves 
known today are found in lateritic zones. This oxide ore 
is principally found in tropical and equatorial areas in the 
southern hemisphere: Indonesia, Australia, Dominican 
Republic and the Philippines. Laterite deposits have 
lower nickel content and are harder to process than 
sulphide ore. 

The production of nickel laterite ore in New Caledonia, 
thanks particularly to Goro Nickel’s industrial expertise, 
is part of the overall evolution in nickel ore processing. 
With new mines entering into production throughout  
the world, oxide ore is destined to become the resource 
of the future. 

laterite nickel ore deposits: 
long term development 
opportunities

The nickel and cobalt resource of the Goro plateau is 
one of New Caledonia’s most important lateritic ore 
deposits. 

The hydrometallurgical process developed by Goro 
Nickel can process low content laterite ore deposits. 
Chosen in 1995, this extraction method was tested 
for two years in a pilot plant located on the current 
industrial site, where the production plant will enter 
production in late 2008.
 
The Goro Nickel plant will produce nickel oxide and 
cobalt carbonate, which are used in the stainless steel 
and alloy industry, in electronics (i.e. for batteries) and 
as a pigment (cobalt only). 

After commissioning, the aim is to achieve  
an annual production of 60,000 tonnes of nickel and 
approximately 4,500 tonnes of cobalt, by processing 
4 million tonnes of lateritic and saprolitic ore. 

The specific advantage of the hydrometallurgical 
process resides in the technological possibility of 
extracting both the laterite and the saprolite ore.  
In this way the recovery ratio is optimised, the nickel 
and cobalt are separated and energy consumption is 
minimized.  

The natural resources of the planet are limited, and on 
a global scale, nickel is becoming a rare commodity. 

The processing of nickel oxides by hydrometallurgy opens 
new prospects for extending production possibilities, 
and particularly the Goro Nickel process, which allows 
the processing of resources previously considered not 
cost effective. 
 
The global production of nickel is an integral part of 
an industrial policy of sustainable and responsible 
development.
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Another contributing factor in the creation of these 
erosionary features is the mining boom that occurred 
in the early twentieth century. Ongoing sedimentological 
and lagoon studies conducted by the Institute of 
Research and Development (IRD) have demonstrated 
the consequences: a significant increase in suspended 
particles and metals in the southern lagoon, especially 
between Mt Dore and Nouméa.
  
The efforts made by Goro Nickel on the North Kué river 
and the resources that have been put in place - such 
as settling ponds and anti-pollution structures, aim to 
limit the runoff of sediments and optimise control of  
the impacts inherent in open-pit mining activity. 
 
The Goro Nickel approach complies with administrative 
authorisations, which require that there is, within 
the context of a surface water monitoring program 
containing precise quality standards only a minor or 
moderate impact on the Kué river. 

settling ponds: their role  
in water management

 
Constructions such as settling ponds retain water during 
moderate rain falls and for example reduce the transport 
of significant amounts of particles during heavy rainfall.

How do they work?

As the runoff water flows through the ponds the heavier 
particles settle at the bottom. Once the water has been 
cleared of these suspended particles, it overflows at 
the downstream end of the pond. The settling ponds 
are regularly cleaned out in order to preserve their 
processing capacity.

Goro Nickel was a precursor in 
New Caledonia in successfully 
testing the use of flocculants in 
settling ponds to help clear the 
mine waters. This technique, 
which requires the upstream 
use of a (harmless?) additive, 
accelerates the sedimentation 
process as, even in still waters, 
some very fine particles can stay 
in suspension a long time.
 
The flocculants combine with the 
fine suspended particles to form 
larger aggregates, which settle 
to the bottom faster and improve 
the water clearing process. Their 
use is restricted to periods of 
exceptional working conditions 
(such as construction phases). 

The sizes of the permanent structures take into 
consideration the characteristics of the laterite, the 
possibility of heavy precipitation and the catchment 
area’s surface.

The Goro Nickel mine site has at its disposal two main 
runoff water retention basins, with a total capacity of 
30,000 cubic meters. 110 settling ponds of 
lesser dimensions have been built across the 
Goro Nickel zone of influence. Samples 
are taken regularly to check the 
quality of the waters evacuated by 
the basins. 

lateritic plateaux and basins  
in the south

Geologists have been studying the nickel potential  
of different lateritic basins and conducting laboratory 
content analyses of extracted materials since 1968. 

A photographic geological profile of the Goro Plateau 
shows an average ore deposit depth of 45 meters.  

• �The morphology of the parent rock is variable. 
Structural features and water drainage can produce 
altered layers anywhere from 30 to 90 metres depth. 
These layers are the result of the natural break down  
of the parent rock due to underground physical/
chemical activities, through the infiltration networks. 

• �Significant water flow occurs beneath the surface, 
under the iron duricrust, in the layer of granular 
iron. The laterite layer, composed of various strata of 
variable thickness, is only slightly porous, but may host 
some cavities. The water content of this layer when 
saturated averages 45%. 

• �The saprolite layer is the product of the alteration 
of the parent rock, and its thickness is irregular.
The presence of variable proportions of fresh or 
altered blocks makes it an area of active water flow. 

water on the goro plateau

The South of New Caledonia is the second rainiest 
geographic area in the island with close to four metres  
of annual precipitation in the ‘Plaine des Lacs’ area. 

Precipitation peaks reinforce natural drainage patterns  
of both surface waters and groundwater networks.  

Slopes adjacent to the laterite plateaux on the Goro 
Nickel site show some erosion zones and other features 
created by extreme conditions of natural drainage. 

The Goro Nickel mine is in the Kué basin, (sections Kué 
North and Kué East), and structures have been designed 
and built there to protect the main Kué river, which is 
located downstream from the excavation. A succession 
of settling ponds collects rainwater charged with 
sediment.

The size of the basins allows for the sedimentation  
of particles to take place and the water that overflows 
the dam is clear and free of suspended material.

Goro Nickel has been monitoring the quality  
of underground and surface water by piezometric and 
automatic sampling since 1999. 

precipitation: a contributory 
factor in erosion

 
The South of New Caledonia is part of a distinctive 
geological context, where the lateritic massifs display 
rock decomposition and alteration, and networks  
of infiltration and underground cavities. Erosion rates 
are therefore significant.
 
Clearing and stripping of the vegetation (by mining activity 
or fires) or the iron duricrust threatens the stability  
of the surface and further increases erosion rates.
  
In the Southern massif area, accumulations of water 
in large basins develop significant resurgence features 
in areas that are influenced by cavity networks and 
structural drainage.
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