
Edendale Groundwater Zone 
Community Meeting – 31 May 2018 



www.es.govt.nz 

Outline 

• Recent climate  

• Hydrogeology 

• Water resource allocation 



Where 

    Rainfall 
• Mean rainfall Edendale at Coal Pit Road 
    986 mm p/a 

 
    Land Surface Recharge 
    269 mm 

 
    Combined Discharge 
• Ives creek, Oteramika, Ota Creek, Clear 

Creek ~ 1 m3 / s 



Rainfall 

• 2017 was a very dry year. A dry 
Summer and Winter and very dry 
Autumn and Spring are extremely 
rare, resulting in regional annual 
rainfall being just 79% of the long-
term normal rainfall 

• January 2018 was the driest January 
since our records began in 1970 

 

 



Rainfall – Summer 2016-17 

• Although the Mararoa and Coastal 
Catlins were very wet, the region as a 
whole received only 85 % of the long-
term normal Summer rainfall 
 

• Autumn 2017 second driest since our 
records began in 1970 (2003 was drier). 
The region had just 66% of the long-
term normal rainfall 
 

• Middle Creek , Invercargill and 
Woodlands had the driest Autumn since 
records began in 1970 



% of monthly average rainfall 

Recharge Period • Low rainfall through 
the end of 2016 to 
the 2017 recharge 
season (June-
September).  
 

• Low rainfall = low 
recharge = low 
groundwater 



RF and soil moisture 

 

Recharge Period 

• Even distribution of 
rainfall throughout 
the year 
 

• Opportunity to 
recharge the aquifer 
is quite short 
 

• Governed by 
evapotranspiration 
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Hydrogeology 



Aquifers are complex 



 

Transmissivity and groundwater flow 
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Monitoring bores 
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How we allocate water 

Precipitation 

Evapotranspiration 

Canopy 
Interception 

Runoff 

Bypass 
flow 

Change in 
Soil water 

𝑃𝑖= Ea𝑖 + I𝑖 + R𝑖 + B 𝑖 +  ΔS 𝑖  



www.es.govt.nz 

Land surface recharge 

Reference Model Recharge [mm/a] Time range

McIntosh (1995) * soil water balance 350-375

Rekker (1995) * water balance model 305-390

Rekker (1998) * spring discharge 398

Morgan and Evans (2003) * LEL Irrigation Model 453 1997-2002

Chanut (2010) * soil water balance 312 1972-2006

Thomas (2012) * Soil water balance 250 1995-2011

pWLP, 2016 staff submission. soil water balance 270

Beyer (2017) soil water balance 233 1972-2015



11,710,000 m3/a 

~35,000,000 m3/a 

7,170,000 m3/a 

• Only a 
proportion of 
the recharge is 
allocated 

• Allocated water 
is greater than 
what is used 

 

Allocation status 
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Take home messages 

• There have been two dry years leading up to this situation 

• We require more rainfall than normal to recharge the aquifer 
to ‘normal ‘ conditions quickly.  Recovery to a normal state 
may take a couple of years. 

• We have aquifer conditions that allow some people better 
access to water than others 

• Compliance data indicates adherence to water consent 
conditions  

 



Questions? 
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• Our two long term monitoring sites at Hilda Rd and Seaward Downs show that the Edendale Aquifer is still well 
below the normal levels for this time of the year. 

• The Aquifer is starting to show signs of recharge at the Edendale at Seaward Downs recorder 
• When looking at this issue from a large scale (considering the aquifer as a whole) the reason for these low levels is 

the significantly lower rainfall that occurred over the winter of 2017. This lower rainfall resulted in a significantly 
reduced amount of recharge within the Edendale Aquifer. 

• The decline in aquifer level since September 2017 is part of a natural cyclic pattern observed annually in the 
aquifer. 

• Rainfall that has occurred since the winter/spring of 2017 has not yet resulted in recharge and recovery of the 
aquifer so levels remain below normal. 

• Localised effects of pumping within the aquifer may be exacerbated by these naturally low levels.  
• The inability of some bores to access water are most likely the result of the naturally low levels, however, it is 

conceivable that some localised effects of pumping could be having a greater and more noticeable effect on 
nearby bores because to the naturally low levels. 

• In depth analysis of localised data, pumping and the effects of the naturally low levels would be required to 
ascertain whether or not pumping is having an localised adverse effect on some specific bores in the area. 
 


