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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).  See pages 12 and 23 for site 

names and numbers used in the following graphics.

This report gives an overview of state results for the 

monitoring period 1st July 2018- 30th June 2023 

against water quality parameters or ecosystem 

health attributes defined by the National Objectives 

Framework (NOF) as described in the National Policy 

Statement ӛ Freshwater Management 2020. Full 

technical reports, including trend analysis, can be 

found on our homepage, and data can be accessed 

via our environmental data portal.
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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://environment.govt.nz/acts-and-regulations/national-policy-statements/national-policy-statement-freshwater-management/
https://environment.govt.nz/acts-and-regulations/national-policy-statements/national-policy-statement-freshwater-management/
https://www.orc.govt.nz/plans-policies-reports/reports-and-publications/water-quality/annual-water-quality-reports
https://envdata.orc.govt.nz/AQWebPortal/Data
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National Objective 
Framework Band Descriptive Summary

A Band
Water quality generally good, communities arehealthy and 

resilient,similar to naturalreference conditions. High 
conservation value systems. 99% species protection level.

B Band
Water quality and ecological communities are potentially 
slightly impacted. Limited potential for toxicity impacts. 

Occasional minor stress on sensitive organisms.

C Band

Water quality and ecological communities are potentially 
moderately impacted. Some toxicity impacts particularly on 

sensitive species.Moderate stress on anumber of 
aquaticorganisms.

National Bottom Line
National Bottom Lines are set out in the National Policy 
Statement as a threshold which should not be exceeded.

D Band

Water quality and ecological communities have undergone or 
are at high risk of a regime shift to a persistent, degraded 

state. Potential for acute toxicity impacts. Significant, 
persistentstress on a range of aquatic organisms.

Performance Framework

Water quality parameters and ecosystem health attributes are 

assessed using a band framework.

This table provides generic descriptions.

Each parameter has its own specific table with underlying numeric 

banding.

National bottom lines do not exist for all attributes. Where they do,  
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some exceptions.

Some water bodies naturally exceed national bottom lines and in 

these cases the relevant monitoring sites are identified and 

exempted.

Similarly, not all water bodies would achieve the A band even 

under natural conditions. For instance, even natural sites in Otago 

do not achieve the A band for the macro-invertebrate community 

index.
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¶ Ammonia and Nitrate concentrations are in the A or B band for 104 of 106 sites in river and all lakes

¶ Dissolved reactive phosphorus concentrations in the A, B, and C bandfor 91 of 106 sampling sites

¶ E.coli is above the D band for at least one parameter at approximately half the monitored river sites 

and in the A band for 15 lake sites.

¶ Suspended sediment is above the national bottom line at 84 out of 106 sites.

¶ Of the 10 sites monitored for DO, one site briefly dropped below the national bottom line for the 1 ӛ

day minimum.

¶ All large lakes meet the A band for Chlorophyll-a, TN and TP.

¶ Periphyton measures are above the national bottom line for 29 of 36 river sites monitored.

¶ 29 of 36 river sites are close to natural reference conditions for ecosystem processes.

¶ 16 of 17 river monitoring sites are above the D band for Fish IBI.

¶ A total 28 of 35 river sites are above the national bottom line for macroinvertebrate health.
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Water Quality - Rivers
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Nitrate toxicity - Ammonia 

(Rivers)
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 rivers, ammonia concentrations are 

generally low, achieving an A or B band. At these 

concentrations, ammonia is not expected to be harmful to 

most freshwater species and does not pose a risk for humans.

River sites that are experiencing higher anthropogenic 

pressures via activities such as agricultural runoff, fertilizer 

application or effluent discharge generally have higher 

concentrations of NH4-N.

The main sources of NNN and NH4-N are fertilizers, 

wastewater, and animal waste. NNN and NH4-N can come 

from diffuse sources, such as land runoff or point sources, like 

wastewater pipes.

Description

Annual median Annual maximum

A
99% species protection level: No observed effect on 

any species tested.
ҖлΦло ҖлΦлр

B
95% species protection level: Starts impacting 

occasionally on the 5% most sensitive species.
ҔлΦло ŀƴŘ ҖлΦнпҔлΦлр ŀƴŘ ҖлΦпл

National bottom line 0.24 0.4

C

80% species protection level: Starts impacting 

regularly on the 20% most sensitive species (reduced 

survival of most sensitive species).

ҔлΦнп ŀƴŘ ҖмΦоҔлΦп ŀƴŘ ҖнΦн

D
Starts approaching acute impact level (that is, risk of 

death) for sensitive species.
>1.3 >2.2

Ammonia (toxicity) mg/l

numeric attribute state

Attribute bands are calculated for the period 1st July 2018 to 30th June 2023 for all sites with a minimum sample 
number of  55.

https://www.tandfonline.com/doi/epdf/10.1080/00288330.2016.1150309?needAccess=true&role=button
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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Nitrate toxicity ӛ Nitrite-Nitrate-

Nitrogen (Rivers)
High levels of nitrate-nitrite -nitrogen (NNN) in water can create 

conditions that make it difficult for aquatic insects or fish to 

survive. In Otago rivers, concentrations are generally very good (< 

0.03 mg/l for NNN), complying with the A band. At these 

concentrations, NNN is not expected to be harmful to most 

freshwater species and does not pose a risk for humans.

River sites that are experiencing higher anthropogenic pressures 

such as intensive farming or urban development generally have 

higher concentrations of NNN.

The main sources of NNN and NH4-N are fertilizers, wastewater, 

and animal waste. NNN and NH4-N can come from diffuse sources, 

such as land runoff or point sources, for example wastewater 

pipes.

Sites below the national bottomline for the 95th percentile for NNN 

are Lovells Creek (#40) and Wairuna Stream (#101; both Lower 

Clutha Rohe).

Attribute bands are calculated for the period 1st July 2018 to 30th June 2023 for all sites with a minimum sample 
number of  55.


