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Upper Lowburn, Dunstan Rohe

Our regional monitoring 

network
Water quality and ecosystem health are an integral 
component of environmental health and influence many 
uses and values of our waterways. 
Otago Regional Council (ORC) operates a State of 
Environment (SoE) water quality monitoring network in 
lakes and rivers throughout the region. The information 
gathered through this programme is used to report on the 
state and trends of water quality and ecosystem health 
over time to inform environmental management and 
policy effectiveness. 

The ORC currently monitors 106 river sites and 8 lakes. The 
sites are chosen to represent river types in the Otago 
region, based on the River Environment Classification 
(REC). Rivers are divided into 3 reporting groups, See page 
6 for a list of site names. Rivers are categorised as Group 1 
(more flushing flows) or Group 2 (fewer flushing flows), 
with Upper Clutha/Mata-Au sites in Group 3 based on the 
exceptional water quality in this area. Groups 4 and 5 
represent small and large lakes, respectively. 

This report presents the current state of river and lake 

water quality within the Otago Region based on the water 

quality parameters defined by Schedule 15 of the Regional 

plan.

Results presented here are are based on the 80th 

percentile for 5 consecutive years of monthly monitoring 

data. A percentile indicates the value below which a 

percentage of observations fall. The 5-year 80th percentile 

is the value below which 80 % of all samples taken over 

the 5 years will lie (and 20 % of samples will exceed).
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https://niwa.co.nz/freshwater/management-tools/river-environment-classification-0
https://niwa.co.nz/freshwater/management-tools/river-environment-classification-0
https://www.orc.govt.nz/media/1233/schedules-15.pdf
https://www.orc.govt.nz/plans-policies-reports/regional-plans-and-policies/water
https://www.orc.govt.nz/plans-policies-reports/regional-plans-and-policies/water


Ngā karere mātua 
Key findings
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• A total 65% of sites show Excellent or good compliance with the 
overall Schedule 15 targets. This is similar to previous years. 

• 105 of 106 sites pass the targets for NH4 and  62 of  the 106 sites 
pass the targets for NNN.

• 81 out of 106 sites pass the targets for DRP. 
• E. coli targets are passed at 61 of 106 sites. 
• 89 sites pass the targets for turbidity.
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Rivers
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Schedule 15 – Water Quality
Schedule 15 (Regional plan: Water) sets out the numerical limits for acceptable water quality for 

all catchments in the Otago region. The receiving water limits for 5 different parameters per site 

are applied as five-year, 80th percentiles, when flows are at or below median flow. The median 

flow is the value in the ‘middle’ of the flow record. For our analysis, samples taken at higher flows 

(above median) are removed from the data set to exclude the effects of flood events on water 

quality when contaminant levels often peak. The results are more reflective of ‘normal’ 

conditions, and of water quality at flows when recreational use is most popular. 

35% 35% 38% 37%

30% 32% 30% 32%
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Poor
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https://www.orc.govt.nz/media/1233/schedules-15.pdf
https://www.orc.govt.nz/plans-policies-reports/regional-plans-and-policies/water
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NH4-N and NNN toxicity (Rivers)
High levels of nitrate-nitrite-nitrogen (NNN) or ammoniacal 

nitrogen (NH4-N) in water can create conditions that make it 

difficult for aquatic insects or fish to survive. In Otago rivers, 

concentrations are generally < 0.03 mg/L for NNN and <2.4 mg/L 

for NH4-N. At these concentrations, NNN and NH4-N are not 

expected to be harmful to most freshwater species and do not 

pose a risk for humans. 

For ammoniacal nitrogen one site, Horn Creek at Queenstown Bay, 

fails the Schedule 15 limits and targets. Conversely, 43 sites fail the 

limits and targets for Nitrite-Nitrate-Nitrogen.

Sources of nitrate include farming and wastewater discharge and 

it is often a combination of several anthropogenic activities that 

contribute to high concentrations of nitrate in freshwater.

Schedule 15 
limits

Nitrite-Nitrate-
Nitrogen (NNN, 

mg/L)

Ammoniacal 
Nitrogen (NH4-N,  

mg/L)

Group 1 0.444 0.10

Group 2 0.075 0.10

Group 3 0.075 0.01

https://www.landcareresearch.co.nz/assets/Publications/Ecosystem-services-in-New-Zealand/2_12_Davie-Colley.pdf
https://apps.who.int/iris/bitstream/handle/10665/75380/WHO_SDE_WSH_04.03_56_eng.pdf
https://www.tandfonline.com/doi/epdf/10.1080/00288233.2012.747185?needAccess=true&role=button
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DRP (Rivers)
Dissolved reactive phosphorus is a form of P that is readily 

available for uptake by algal cells, allowing for fast algal growth if 

supply is sufficient. Most rivers in New Zealand are P limited 

therefore algal blooms are more likely to be triggered by excess 

concentrations of P rather than N.

Of our 106 monitoring sites, 81 pass the criteria set for DRP.  

Reasons why sites are failing the criteria can be manifold as 

sources of DRP can be natural (weathering of rocks or plant 

decomposition) or from human activities including fertilizer 

application and waste inputs.

 

Schedule 15 limits Dissolved Reactive 
Phosphorus (DRP, 

mg/L)

Group 1 0.026

Group 2 0.010

Group 3 0.005

https://www.tandfonline.com/doi/epdf/10.1080/00288330909510055?needAccess=true&role=button
https://www.tandfonline.com/doi/epdf/10.1080/00288330909510055?needAccess=true&role=button
https://citeseerx.ist.psu.edu/document?repid=rep1&type=pdf&doi=1cc01a0fad5d1adcbdda9b330b336e809a9eff8f


15-E.coli
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Schedule 15 limits Escherichia coli 
(cfu/100 ml)

Group 1 260

Group 2 260

Group 3 50

Escherichia coli (Rivers)
The bacterium Escherichia Coli (E. coli) is naturally present in 

animal faeces and freshwater and can reach high concentrations 

by the addition of wastewater or runoff from agricultural pastures 

to streams. High densities of E. coli  indicate the presence of other 

bacteria and the risk of infection with several diseases, such as 

gastroenteritis, if the waterbody is used for recreational activities 

and lowers the Mana of the waterway. 

A total 57 sites pass the E. coli criteria, these sites are mainly 

located in the Upper-Clutha and Dunstan areas. Sampling sites 

with highest E. coli numbers are clustered around areas with urban 

(Dunedin) or agricultural land uses (Pomahaka, Lower Clutha, 

Taieri, Manuherekia and North Otago).  In addition to 

anthropogenic sources, natural sources of E. coli, such as bird 

colonies, can also significantly impact water quality.

https://www.mdpi.com/2036-7481/4/1/e2
https://www.jstage.jst.go.jp/article/jsme2/23/2/23_2_101/_pdf/-char/ja
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Schedule 15 limits Turbidity (NTU)

Group 1 5

Group 2 5

Group 3 3

Turbidity (Rivers)
Elevated concentrations of suspended fine sediment (SFS) 

negatively influence benthic environments, fish community 

composition, and carry nutrients and toxins that can lower the 

mana of a waterway. Suspended fine sediment is naturally present 

in all rivers due to the presence of organic substances and the 

weathering of rocks.

A total 89 sites pass the criteria for turbidity. The two major rivers 

in Otago, the Clutha and Taieri, alongside some other rivers in the 

region, are influenced by natural sources of suspended fine 

sediment. High loads of glacial flour are present in the Clutha, 

providing for its unique turquoise colour while natural tannin 

staining is responsible for the brown colour of the Taieri and some 

rivers in the Catlins FMU. Human activities that increase the 

amount of suspended fine sediment include farming or 

construction. 

https://www.tandfonline.com/doi/epdf/10.1080/00288330.2011.570767?needAccess=true&role=button
https://www.tandfonline.com/doi/epdf/10.1080/00288330.2011.570767?needAccess=true&role=button
https://ourarchive.otago.ac.nz/handle/10523/14131
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Lakes
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Group 4 Group 5
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Ammonia (Lakes)
High levels of ammoniacal nitrogen (NH4-N) in water can create 

conditions that make it difficult for aquatic insects or fish to 

survive. In Otago Lakes, concentrations are generally <0.1 mg/L for 

NH4-N. At these concentrations, NNN and NH4-N are not expected 

to be harmful to most freshwater species and do not pose a risk for 

humans. 

Schedule 15 
limits

Ammoniacal 
Nitrogen (NH4-N,  

mg/L)

Group 4 0.10

Group 5 0.01
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Escherichia coli (Lakes)
The bacterium Escherichia Coli (E. coli) is naturally present in 

animal faeces and freshwater and can reach high concentrations 

by the addition of wastewater or runoff from agricultural pastures 

to streams. High densities of E. coli pose the risk of infection with 

several diseases, such as gastroenteritis (campylobacter), if the 

waterbody is used for recreational activities and lowers the Mana 

of the waterway. 

E. coli concentrations are overall low in the monitored lakes. The 

only lake that fails the Schedule 15 compliance is Lake Tuakitoto, 

where a combination of natural and anthropogenic sources leads 

to elvated E. coli concentrations.

Schedule 15 limits Escherichia coli 
(cfu/100ml)

Group 4 126

Group 5 10
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Turbidity (Lakes)
Elevated concentrations of suspended fine sediment (SFS) 

negatively influence benthic environments, fish community 

composition, and carry nutrients and toxins that can lower the 

mana of a waterway.

Suspended fine sediment is naturally present in all lakes due to 

the presence of organic substances and the weathering of rocks. 

High loads of glacial flour are present in Otago's alpine lakes, 

providing for their unique turquoise colour while natural tannin 

staining is responsible for the brown colour of Lake Waihola and 

Lake Tuakitoto. Human activities that increase turbidity include 

farming or urban development. 

Schedule 15 limits Turbidity (NTU)

Group 4 5

Group 5 3

https://www.tandfonline.com/doi/epdf/10.1080/00288330.2011.570767?needAccess=true&role=button
https://www.tandfonline.com/doi/epdf/10.1080/00288330.2011.570767?needAccess=true&role=button
https://earthobservatory.nasa.gov/images/145055/how-glaciers-turn-lakes-turquoise
https://lakes.grace.edu/clean-and-clear-lakes/#:~:text=A%20lake%27s%20brown%20color%20likely,for%20swimming%2C%20fishing%20and%20boating.
https://lakes.grace.edu/clean-and-clear-lakes/#:~:text=A%20lake%27s%20brown%20color%20likely,for%20swimming%2C%20fishing%20and%20boating.
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Total Nitrogen (Lakes)
The growth of algae, forming the basis of food-webs in lakes, is 

controlled by the amount and availability of nutrients. The major 

nutrients algae need for growth are nitrogen (N) and phosphorous 

(P) and the concentrations of these nutrients in freshwater often 

give an indication for the possible magnitude of algal growth.

The water quality of lakes is assessed by a range of parameters and 

lakes are classified accordingly. If nutrients and algal growth is 

low, lakes are classified as ‘oligotrophic’. Conversely, if nutrient 

concentrations and algal growth are high, to the extent of large 

surface blooms, the lake is classified as ‘eutrophic’ or 

‘hypertrophic/supertrophic’. Lakes with intermediate nutrient 

levels and algal growth are classified as ‘mesotrophic’. 

Our large alpine lakes, Wakatipu, Wanaka and Hawea are all 

classified as oligotrophic, while Lake Waihola and Lake Tuakitoto 

are classified as supertrophic.

 

Schedule 15 limits Total Nitrogen 
(mg/L)

Group 4 0.55

Group 5 0.10

https://www.landcareresearch.co.nz/assets/Publications/Ecosystem-services-in-New-Zealand/2_12_Davie-Colley.pdf
https://www.landcareresearch.co.nz/assets/Publications/Ecosystem-services-in-New-Zealand/2_12_Davie-Colley.pdf
https://www.tandfonline.com/doi/epdf/10.5268/IW-6.2.998?needAccess=true&role=button
https://www.lawa.org.nz/learn/factsheets/lake-trophic-level-index/
https://www.lawa.org.nz/explore-data/otago-region/lakes/lake-wakatipu/
https://www.lawa.org.nz/explore-data/otago-region/lakes/lake-wanaka/
https://www.lawa.org.nz/explore-data/otago-region/lakes/lake-h%C4%81wea/
https://www.lawa.org.nz/explore-data/otago-region/lakes/lake-waihola/
https://www.lawa.org.nz/explore-data/otago-region/lakes/lake-tuakitoto/
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Total Phosphorus (Lakes)
The major nutrients algae need for growth are nitrogen (N) and 

phosphorous (P) and the concentrations of these nutrients in 

freshwater often give an indication for the possible magnitude of 

algal growth.

The water quality of lakes is assessed by a range of parameters and 

lakes are classified accordingly. If nutrients and algal growth is 

low, lakes are classified as ‘oligotrophic’. Conversely, if nutrient 

concentrations and algal growth are high, to the extent of large 

surface blooms, the lake is classified as ‘eutrophic’ or 

‘hypertrophic/supertrophic’. Lakes with intermediate nutrient 

levels and algal growth are classified as ‘mesotrophic’. 

Our large alpine lakes, Wakatipu, Wanaka and Hawea are all 

classified as oligotrophic, while Lake Waihola and Lake Tuakitoto 

are classified as supertrophic.

Lake Hayes, Lake Waihola and Lake Tuakitoto fail the Schedule 15 

compliance thresholds due to the large amount of sediment that 

enters these lakes and is retained within them, releasing the 

nutrients bound to sediment over time.

Schedule 15 limits Total Phosphorus 
(mg/L)

Group 4 0.033

Group 5 0.005

https://www.landcareresearch.co.nz/assets/Publications/Ecosystem-services-in-New-Zealand/2_12_Davie-Colley.pdf
https://www.tandfonline.com/doi/epdf/10.5268/IW-6.2.998?needAccess=true&role=button
https://www.lawa.org.nz/learn/factsheets/lake-trophic-level-index/
https://www.lawa.org.nz/explore-data/otago-region/lakes/lake-wakatipu/
https://www.lawa.org.nz/explore-data/otago-region/lakes/lake-wanaka/
https://www.lawa.org.nz/explore-data/otago-region/lakes/lake-h%C4%81wea/
https://www.lawa.org.nz/explore-data/otago-region/lakes/lake-waihola/
https://www.lawa.org.nz/explore-data/otago-region/lakes/lake-tuakitoto/
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