Project Plan (2002-2003)

Project:  
Groundwater recharge 

Leader:  
Tim Davie, Landcare Research, DavieT@LandcareResearch.co.nz 03 325 6700

Collaborators:
Joseph Thomas, Tasman District Council, josep@tdc.govt.nz , 03 544 8176

Les Basher, Landcare Research, BasherL@LandcareResearch.co.nz , 03 325 6700

Mike Stewart, GNS, m.stewart@gns.cri.nz , 04 570 1444
Timothy Hong, GNS, t.hong@gns.cri.nz ,  07 374 8211

Issue:  The setting of groundwater extraction limits is dependent on a good understanding of recharge rates for an aquifer.  In the lower Moutere aquifer the mechanisms of groundwater recharge and the influence of vegetation cover on rates of recharge are poorly known.  In the Upper Motueka the near surface storage ability is not well understood and how this links with the wider scale groundwater of the region.
Objective:  To establish the mechanisms and rate of groundwater recharge of aquifers from land in the lower Moutere aquifer recharge zone and the upper Motueka.

Progress:  Chemical and isotopic tracing techniques have been used to determine the age and source of water in the lower Moutere aquifer.  This work has been started and will continue into the next year.  Analysis of water use by pasture and forests and its impact on seasonal water budgets has been initiated.  Initial field work has identified the types of terrain and soils to be investigated for soil water budgets and possible aquifer recharge in the Waiwhero catchment.

Approach:
The influence of pasture on the annual and seasonal water budget of hillslopes, and therefore streamflow and recharge, will be evaluated through analysis of hillslope hydrological measurements (already collected).  This includes analysis of rainfall and streamflow records, soil moisture and tension measurements.

The hydraulic response of the Moutere aquifers to rainfall will be compared to modelled patterns of soil drainage, and irrigation abstractions using a neural network sensitivity technique developed at IGNS.

Field surveys will be carried out to characterise the landform types found in the valley bottom of the Waiwhero catchment.  This information will be used to design field instrumentation to analyse surface soil water budgets from these landforms, both in the Waiwhero and the upper Motueka.  Soil samples from the different landforms will be taken for laboratory analysis of hydraulic characteristics.

Detailed measurements of streamflow will be used to assess the amount of water being lost or gained from streams flowing through the recharge zone.

Outputs & Outcomes:
· Submit refereed paper on water use by pasture on hillslopes in recharge zone (milestone 1)

· Internal report to stakeholders (and publish on website) on relationship between rainfall, modelled soil drainage on hillslopes, irrigation abstractions and groundwater levels and on initial results of investigations into the magnitude of streamflow losses.

· Popular article for stakeholder newsletter and website on investigations into groundwater recharge processes (milestone 4)

· Revision of water allocation policy for deep aquifers.

· Robust methodology for integrated management of surface and groundwater resources in shallow groundwater aquifers.

· Implementation of a scientifically defensible means of defining sustainable groundwater extraction levels and appropriate land management policy to protect groundwater resources

Future directions:
In addition to finishing the field work and analysis of data from the Waiwhero catchment, this project needs to move into the upper Motueka area to look at groundwater allocation and the interactions between shallow groundwater, the deep groundwater and the river in this region.  This is an area of key concern to TDC and stakeholders with an interest in increasing horticultural productivity in the region.  There is a poor knowledge of the groundwater in this region.

Previously work in this project has concentrated on the Waiwhero area and Moutere aquifer recharge zone.  This has built largely on previous field monitoring in the region (prior to ICM commencing).  To answer the pressing problems in the Upper Motueka will require a new field programme that will require a larger resource than currently allocated.  Some of the extra resource will be required to extend the GNS subcontract to allow Mike Stewart to do more dating work and other GNS staff to be involved in modelling streamflow/groundwater interactions.  It is expected that some of this work may be funded through GNS’s own programme of research.

The field programme would include monitoring of soil water budgets, water tables and soil water tensions and stream flows across a variety of terrains.  The information gained from this intense study will be used for water resource management but also inform the larger modelling effort for the catchment as a whole.  The smaller budget after 2004-05 reflects a lessening field component and greater analysis of the data.

If no more resource is allocated to this project it will be impossible to gather meaningful field data in a new area of research within the catchment.  Some limited modelling could be done but it would lack the validation provided by the field programme.
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