
STORMWATER QUALITY OF DISCHARGES INTO LAKE WĀNAKA 
 – SUMMARY  

Following an urban stormwater workshop in 2018, the Wānaka Water Project funded two research projects.   
The second one was completed by Victoria Grant, University of Otago. Reviewed by Sarah Mager (Mar 2021) .

Victoria’s project, ‘Stormwater Quality of Discharges into Lake Wānaka’  focusses on 12 different urban 
stream and stormwater sites around Lake Wānaka.

Summarised by Ash Rabel 
WAI Wānaka Science Coordinator

PURPOSE 
This report examines how storms flush contaminants from the rapidly transforming land 
cover via storm water networks into Lake Wānaka. This has been done through sampling 
stormwater, after a significant rain event (greater than 1mm per hour), at 12 different sites 
across a range of ‘Urban Streams and Stormwater’ outlets that flow through the Wānaka 
township and end up in the Lake. It focused on quantifying the contaminants found 
within the samples and looked for correlations in line with known land use changes (e.g., 
increased impervious surfaces).

METHODS
12 Sample sites, 3 in Bullock Creek, 2 in Stoney Creek, 2 in Water Race across their reaches, then one of 
each in Beacon Point, Kirimoko, Bremner, Old Wharf, and McDougall Street Drains at their discharge sites.

Aerial surveying was used to look at the increase in impervious surfaces driven by changing land use with 
a drastic increase in Urban development – see Fig.1.

Figure 1: Impervious surfaces cover in Wānaka township.
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Samples for baseline data were taken during periods of no significant rainfall throughout 2017-2018 
by Touchstone. Further sampling, for this study, was again undertaken at the same locations as the 
Touchstone work. 

Baseline parameters measured were: 

•  Nitrate (NO3)  
•  Ammonium (NH4)  
•  Total Nitrogen  
•  Phosphates (PO4)  
•  Total Phosphorus  
•  Suspended Sediment concentration (SSC)  
•  E. coli 

Storm samples were taken 30-60 min after the onset of rainfall and 14- and 17-hours post “first flush”. 
These samples were often collected every 15min by local volunteers at all times of day and night. Water 
samples were sent to Hill Laboratories for analysis. 

Water parameters, for first flush testing in Bremner bay, tested were: 

•  Turbidity (NTU)  
•  Suspended sediment content (SSC)  
•  Escheri coli (E. coli – cfu/100ml)  
•  Total Phosphorus (TP)  
•  Dissolved Reactive Phosphorus (DRP)  
•  Total Nitrogen (TN) 
•  Nitrates (NO3-)  
•  Dissolved and total metals: 

•  Aluminium (Al)  
•  Silver (Ag) 
•  Boron (B)  
•  Barium (Ba)  
•  Sulphur (S)  
•  Strontium (Sr)  
•  Zinc (Zn) 

Sample concentrations were then compared to national (ANZECC - Australia and New Zealand 
Environment and Conservation Council) and regional (ORC schedules) guidelines. 

Correlations were determined between a number of contaminants and the impervious surface cover in the 
relevant sub-catchment. Kendall’s Tau statistical methods were used for analysis.



RESULTS
Seven Urban Stream sites had baseflow concentrations of water quality indicators measured.  
All streams had one or two values fall outside of ANZEEC and ORC guidelines while nitrate exceeded 
guideline values across the board. (The other most frequent elevated contaminants were Suspended 
Sediment Content – 3 sites, E. coli – 3 sites, and Dissolved Reactive Phosphorus – 3 sites.) 

Under storm flows, all sites were well outside of ANZEEC and ORC guidelines, except for Bullock 
Creek headwaters. 

Bremner Bay first flush responses varied across three measured storm events. 

Maximum contaminant concentrations generally occurred within 60-120min of the onset of rain. 

All contaminants were outside of guideline values, and generally remained so for the whole sampling 
period (exception being total recoverable copper). 

Across all the sampling, metal contaminants tended to be those of least concern for contaminant 
values, with total-aluminium, copper, and zinc showing the only elevated results. 

From this study, it was concluded that increased impervious surfaces are causing a mild increase 
(correlation p<0.10) in contaminant levels in our urban waterways.

Bremner Bay stormwater drain.


