
• My name is Paul Fisher and I am a water scientist at Nelson City Council
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• The Wakapuaka catchment is located just out of Nelson, near Hira. 

• Over the last 10 years we have been monitoring water quality at Hira and Paremata Reserve swimming holes in the Wakapuaka catchment.

• We have found that E. coli bacteria levels are regularly at high levels deemed unsafe for contact recreation and stock drinking water. 

• The elevated bacteria levels at the swimming holes have resulted in more frequent Public Health Warnings over the summer months.

• We wanted to determine the source of the E coli. 

• So in 2018 Council undertook a source study.

• Sampling was conducted during a dry period, light rain and heavy rain. 

• E. coli bacteria can persist in the environment for weeks, if not indefinitely in soils and sediment, which needs to be considered when assessing the 
source of the bacteria.  

2



• The Wakapuaka Just under a quarter of the catchment landuse is in pastoral farming

• The main river is the Wakapuaka River, the two main tributaries are the Teal (minimal pastoral farming) and the 
Lud.  Along with may other small tributaries. 

• All of the  pastoral farming is sheep and beef farming at low-moderate stocking densities in small blocks, mostly 
lifestyle farmers.  Many properties along the river have septic tanks. 

• Over half of the river banks are unfenced. 

• The river is flood prone which can make fencing difficult. 
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• This is what the Wakapuaka river looks like. 

• Starting from upstream on the Wakapuaka at Duckpond, then at the Hira domain where locals swim and  swimming also occurs at Paremata flats where the river is 
almost enters the sea. 

• The river enters into a expansive estuary area at Cable Bay which is an area rich in shell fish and fish.  Swimming and kayaking are common in the sea.  There is also a 
marine reserve close by.
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• SOE and recreation bathing sampling has historically occurred at base flows but now includes high flows.  Very  high bacteria levels are generally associated with 
stormwater and high flow events, as demonstrated by this study.

• Sample had been collected over the last 10 years.  And levels were found to be higher in summer. 

• E coli levels above 550 cfu/100 ml is the trigger level for  stoping swimming  and above 260 cfu/100 ml is of concern. 

• You can see that in January over 3 years there are many instances of red and amber levels of E coli which required warnings to be submitted. 
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• The E coli levels are also high at Paramata flats and there were many  instances of E coli levels over swimming  trigger levels

• The rivers get graded both on the levels of E coli and also on the frequency of exceeding the levels. 

• Ideally a river should have an A grade. 

• You can see that both swimming sites  fall well short of this value with a number of B, C and D grades..

• Paramata flats which is the furtherest down stream has higher E coli grades.  

• So it was important to determine where the E coli is entering the river and what was  the predominant source.  The community had been suggesting that 
leaking septic tanks, cattle or birds were probable source. 

• Source tracking of  E. coli markers were used to differentiate between  sheep, cow, birds and human faecal sources. No marker was available for horse E. coli, 
so is not included in the analysis. Each marker is strongly associated with the source tested for, however, the relative contribution of each marker in a water 
sample cannot be compared.  
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• Water samples were collected at ten sites along the Wakapuaka River and  Teal and Lud streams that feed the Wakapuaka.  The Teal is predominantly treed and 
is used for a community water scheme.  While the Lud has a lot of pastoral farming. 

• Water samples were collected in May during a dry spell of weather to avoid the influence of stormwater runoff from land contaminating water quality.  And 
reflects more point source contamination  or contamination by stock defecating in the water way.  

• Follow up samples were collected at the same sites, and five additional sites on tributaries, in August (light rain) and October (heavy rain) during rain events to 
include stormwater contaminated with E. coli. 

• The August sampling of E. coli coincided with the peak flow and whilst relatively low rainfall and runoff is likely to reflect E. coli runoff from nearby the  sample 
point.

• The October rain event was sampled at least 6 hours after the peak flow and with more persistent rainfall is likely to reflect E. coli runoff discharged from the 
wider catchment, and potentially missed the ‘first flush’ peak E. coli load.

• The August rain event totalled 6mm over the day, with the peak flow of 1,200 litres/second at Hira, coinciding with the E. coli sample taken. 

• The October rain event totalled 67mm over the day, with the peak flow of 15,000 litres/second at midnight prior to sampling.
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• During dry weather the E. coli concentrations ranged between 29 to 263 cfu/100ml. 

• Samples in August with light rain and slight runoff, ranged between 12 to 2,200 cfu/100ml E. coli and between 180 to >10,000 cfu/100ml E. coli  in October, collected 
during heavy rain and significant runoff over land.

• Even in high rainfall there were low E coli levels  at the head of the Wakapuaka and Lud subcatchment, above the influence from domesticated stock and humans.  
These can be used as a background level for the river. 

• Overall the E. coli concentrations generally increased heading down the catchment from cumulative sources. 

• The smaller tributaries of the Lud and Wakapuaka (eg Reyners creek) had the highest E. coli concentrations recorded during wet weather sampling.

• There was some dilution of E. coli in the main stream by the clean water coming out of the Teal River. 
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• The percentage value or ‘consistent match’ of the E. coli marker is used by the laboratory to assign whether the faeces has a high consistent match (50-100%) with a 
specific animal marker.  

• Lower percentage matches (10-50%) may be a consequence of aged faeces with declining markers or include dilution from other sources of pollution not measured. 

• The lab analysis of E. coli markers was only undertaken on the samples with high E. coli levels in August and October. 

• In August, the majority of sites on the Wakapuaka and Lud had high consistent matches with sheep, cow and avian as dominant bacteria sources.  These were 
probably from fresh faeces that had been washed into the river.    Human E coli was also found at one site. 

• Aged faeces from sheep and cows were detected in the lower Wakapuaka catchment.  These were probably from faeces that had been in the river for awhile.

• Birds such as ducks, gulls and geese were a low level contribution in light rain.  These are probably defecating directly into the rivers and streams.  Though chickens 
could also be a potential source. 

• In heavy rain there was a greater contribution from sheep and cows and more sites with human contamination.  Mostly from fresh faecal contamination.

• Wild goats and deer which are found in the catchment were not a significant contaminant. 

• Possible human faecal sources were detected at low levels in the mid-Wakapuaka catchment, which could be from inundated septic tanks during heavy rainfall.
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• The smaller tributaries (not the Teal) are making a significant contribution to the E coli levels.  The Lud in particular is 
contributing 25% of the E coli load and is a major contributor in heavy rain. 

• This data can provide insights into where improvements can be targeted

• Strategies to reduce E coli levels including riparian fencing and establishment of planted buffer strips

• Also adding wetlands to filter small waterways of E coli or diverting water which is washing faeces from the paddocks during 
rain.  
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• Trying to reduce runoff into the river in high rainfall will reduce the loading in the river.

• E coli can live along time in the sediment of rivers and these can be stirred up during rain events.  

• Water is being removed from the river by metered water schemes and informally for stock water.  While it is not known how 
much water is being removed from the river it will be contributing to the “concentrating” effect on the E coli.
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• All cattle should be excluded from waterways where ever possible because they will defecate in the water.

• But a  sheep produces the same amount of E coli as a cattle beast and they also are a significant source of E coli in 
this river.  

• E coli will continue to live in faecal material while it is still intact. While sheep don’t defecate in the river their 
“pellets” can be readily washed into the river.  

• The rivers and streams in the catchment are often the source of water for the stock especially on the smaller 
farms. 

• Faecal material will accumulate where stock camp  and this maybe under trees along the river.  Stock troughs and 
laneways can also be significant sources of faecal material. 

• Interupting the flow of water from the paddocks to the river by diverting flows into paddocks, adding buffer 
strips, filtering with small wetlands or bunding the water flows are some of the strategies to reduce E coli levels 
getting into the river. 

• A human bacteria source was detected at low levels so maintaining and emptying septic tanks is important so they 
are less likely to leak or be flushed during heavy rain events

• Also looking carefully at older tanks for leakages is important. 
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• Questions?
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