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GROUNDWATER
Through their in-depth, research driven understanding of 
groundwater contamination processes, our groundwater team 
helps clients to identify and address issues associated with land-
use intensification and its effects on groundwater quality.

They also design tools for water managers to enable them to 
assess, predict and minimise the impacts of land use, and land-
use changes, on groundwater quality.

RESEARCH UNDERWAY
Examining contaminant transport in the subsurface: Our 
researchers are working on ways to predict contaminant 
movement in groundwater systems by determining their 
attenuation characteristics and the factors that control dispersion, 
non-equilibrium transport and the movement of particulates.

We have developed (and are continuing to develop) new DNA 
tracers for tracing the movement of water and contaminants in 
surface water, groundwater and high-effluent environments.

We are also investigating the processes that occur in the 
unsaturated (or ‘vadose’) zone, and how they affect groundwater 
contamination.  The vadose zone, which lies between the soil layer 
and the saturated groundwater, is difficult to sample and monitor.  
New techniques have been developed to enable characterisation 
of the vadose zone in unconsolidated sediments such as alluvial 
gravel media.  Contaminants can be filtered, transformed and 
retarded during transport through this zone, and the transport 
time through the vadose zone determines the time lag between 
changes happening at the surface and in the groundwater.

Investigating the impacts of land use on groundwater quality: 
This research is examining the transport and fate of nitrate, 
phosphorus and pathogenic microbes through the vadose zone 
and into the groundwater system.  We are developing tools 
to predict the cumulative effects of changes in land use on 
groundwater quality at the aquifer scale, and methods to predict 
where reducing zones occur in groundwater systems, as this 
significantly influences groundwater chemistry.  This information 
is being used to help regional councils in Waikato, Canterbury and 
Southland.

Many groundwater systems have little or no natural attenuation of 
nitrate present and we are developing methods to enhance nitrate 
removal in these systems by the careful addition of carbon.

OUR RESEARCH PROGRAMMES
Modelling transport in groundwater systems: Our groundwater 
research programme includes a project that is comparing 
the transport properties of microbial indicators with those of 
microbial pathogens in a range of groundwater systems.  This will 
enable us to better predict the risk of microbial contamination 
in groundwater, and identify the most appropriate indicators for 
future studies.
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Assessing groundwater quality: Every four years we undertake 
a national assessments of pesticide in groundwater, mainly on 
behalf of regional and district councils.  In previous projects we 
have determined the attenuation characteristics of selected 
pesticides under field conditions in New Zealand, and evaluated 
several pesticide leaching models.

We also undertake more general, ‘on-request’ assessments of 
regional groundwater quality for councils. A recent example is an 
investigation of groundwater quality in deep groundwater systems 
in South Canterbury for ECan.
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