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Introduction 

 Waikato Regional Council monitors contaminant 

    concentrations (C) at  > 100 stream and river 

    monitoring sites (monthly ‘grab samples’) 

 Discharge (D) data is available at or near 

    26 of these sites (  ) 

 Data available for up to 20-years (1993 – 2012) 

 Example concentration (C) and discharge (D) time 

    series and C-D relationship: 

Concentration – Discharge 

(C-D) Relationships 

Trends in flow-stratified 

time series 

Do C-D relationships reflect 

shift in transfer pathways? 

Do natural tracers support 

the pathways hypothesis? 

Waikato Region: 25,000 km2 

 Positive C-D relationship, i.e. NO3-N concentration 

    increases with increasing discharge 

 N species: all significant relationships were positive 

 Total Phosphorus: mainly positive relationships;  

    two negative ones due to point-source discharges 

 Dissolved Reactive Phosphorus: high number of 

    non-significant relationships; more negative than 

    positive ones 

Near-surface flows responsible for rising nitrate 

concentrations 

Early response to recent land use intensification  

Groundwater flows responsible for rising nitrate 

concentrations 

Gradual response to earlier land use intensification 

  Negative C-D relationship due to naturally 

 enhanced DRP in Volcanic Plateau groundwater 

Concentration differences 

in flow-stratified time series 

 Positive C-D relationships for N hypothesised to 

    reflect shift towards shallower pathways with shorter 

    residence times at high discharge 
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 Negative C-D relationships for silica corroborate the 

    hypothesis that water residence time in the 

    subsurface decreases with discharge 

 EC data is more often available than silica, but EC 

    C-D relationships are more strongly affected by land 

    use, point-sources and in-stream processes 
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