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that the proposed Discharge to Land and Discharge to Water Standards (which are the two components that make 

the National Wastewater Environmental Performance Standard) were coherent and practical approaches to 

consenting of WWTPs.  

To undertake this assessment and progress work on the Discharge to Land Standard and Discharge to Water 

Standard, Taumata Arowai engaged GHD, Stantec and Beca to provide technical advice on specific matters. The 

additional technical advice was provided in two reports in early 2025 and published on the Taumata Arowai 

Website1. Subsequently a third report was produced in July 2025 by GHD, Stantec and Beca providing additional 

technical advice on the Discharge to Land Standard regarding Rapid Infiltration Systems (RIS).  

Following public consultation on the Discharge to Land Standard and the Discharge to Water Standards, a wide 

suite of feedback was provided to Taumata Arowai. The feedback was consolidated into themes and ultimately 

‘Priority Items’ that required further consideration. GHD, Stantec and Beca were engaged again to provide 

additional advice regarding the Priority Items. 

1.1 Scope of work 

The current scope of work is therefore to provide further advice on the Priority Items associated with the Discharge 

to Land and Discharge to Water Standards. This scope has been separated into two parts: one focused on the 

Discharge to Land Standard Priority Items, and another focused on the Discharge to Water Priority Items. This 

scope is addressing the Discharge to Water Standard Priority Items.  

The Priority Items associated with the Discharge to Water Standard have been provided to GHD, Stantec and 

Beca by Taumata Arowai, and this scope of work has provided technical advice in response to each item. It is 

understood Taumata Arowai will consider this technical advice, and were considered appropriate, incorporate the 

advice and any proposed updates into the Discharge to Water Standard. 

1.2 Purpose of this report 

The purpose of this short form report is to:  

– Provide technical advice in response to the provided Priority Items, to support the further development of the 

Discharge to Water Standard (herein referred to as the Standard).  

– Provide information that Taumata Arowai can use to further inform an Order in Council and summarise the 

rationale for the conclusions reached regarding the Priority Items. 

This report should be read in conjunction with the Technical Advice on Discharge to Water Standards report, 

previously prepared for Taumata Arowai1. 

1.3 Limitations 

This report: has been prepared by GHD, and subconsultants Beca and Stantec, for Taumata Arowai and may only be used and 
relied on by Taumata Arowai for the purpose agreed between GHD and Taumata Arowai as set out in section 1.2 of this report. 

GHD and it’s subconsultants otherwise disclaim responsibility to any person other than Taumata Arowai arising in connection 
with this report. GHD and it’s subconsultants also exclude implied warranties and conditions, to the extent legally permissible. 

The services undertaken by GHD and it’s subconsultants in connection with preparing this report were limited to those 
specifically detailed in the report and are subject to the scope limitations set out in the report.  

The opinions, conclusions and any recommendations in this report are based on conditions encountered and information 
reviewed at the date of preparation of the report. GHD and it’s subconsultants has no responsibility or obligation to update this 
report to account for events or changes occurring subsequent to the date that the report was prepared. 

The opinions, conclusions and any recommendations in this report are based on assumptions made by GHD and it’s 
subconsultants described in this report (refer to section 1.4, and throughout this report). GHD and it’s subconsultants disclaim 
liability arising from any of the assumptions being incorrect. 

GHD and its’ subconsultants have not been involved in the development of the Order in Council prepared separately by 
Taumata Arowai and has had no direct contribution to the Order in Council other than in the development of this report for the 
purpose as stated in Section 1. GHD and its’ subconsultants exclude and disclaim all liability for all claims, expenses, losses, 

 
1 12656252 GHD REP - Technical Advice on Discharge to Water Standards - REV0.docx and 12656252 GHD REP - Technical Advice 

on Discharge to Water Standards - REV0.docx 
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damages and costs, including indirect, incidental or consequential loss, arising directly or indirectly in connection with the Order 
in Council.  

GHD and it’s subconsultants have prepared this report on the basis of information provided by Taumata Arowai and others who 
provided information to GHD (including Government Authorities), which GHD and it’s subconsultants have not independently 
verified or checked beyond the agreed scope of work. GHD and it’s subconsultants do not accept liability in connection with 
such unverified information, including errors and omissions in the report which were caused by errors or omissions in that 
information. 

Accessibility of documents 

If this report is required to be accessible in any other format, this can be provided by GHD upon request and at an additional 
cost if necessary. 

1.4 Assumptions 

The following assumptions have been made when providing advice on the Priority Items relating to the Discharge 

to Water Standards which makes up this document: 

– The Priority Items provided by Taumata Arowai are a consolidation of feedback obtained through numerous 

submissions on the Discharge to Water Standard. The individual submissions have not been reviewed by the 

Consultant team. Taumata Arowai have provided additional information where relevant.  

– Taumata Arowai will provide any response to submissions as they deem appropriate. It is assumed the advice 

provided in this document will be utilised to inform their response to submissions and any amendments to the 

Standard. The advice provided for each priority is not intended to be directly used as a response to 

submissions.  

– Iwi perspectives on the Priority Items will continue to be addressed separately by Taumata Arowai. 

– The intent of the National Wastewater Standard is to protect against a variety of potential effects in the 

receiving environment; to adequately protect public health and to enable the maintenance or improvement of 

receiving environment condition. 

– Under current RMA requirements, consent renewals are considered “de novo” which means that the 

application for a renewal is considered as if it is a new consent application, and it has been assumed that this 

practice will continue. The assessments undertaken in this report have assumed that any consents issued for 

treated wastewater discharges will include treatment requirements or other conditions set out in the 

wastewater standards 

The following exclusions apply to this scope of work:  

– Specific response to submissions has not been provided. 

– Advice on implementation of the Standard and interaction with other legislative requirements is not provided. 

– Specific detailed documentation on how to implement the Standard at a design and operational level has not 

been developed as part of this scope of work.  

– Updates to the Standard, or previously provided technical advice reports, is not included in this scope, rather 

this scope provides additional information to be considered by Taumata Arowai in further progressing the 

Standards.  
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The updated National Policy Statement for Freshwater Management (NPS-FM, 2024)2 outlines ammonia attribute 

states from A (representing a high level of aquatic protection) to D (indicating conditions below the nationally 

acceptable threshold). These classifications aim to limit ammonia’s toxicity and support ecosystem health. The 

national bottom line (boundary between attribute states C and D) is defined by annual median and 95%ile 

concentrations of 1.30 mg/L and 2.20 mg/L of total ammonia-N, respectively, measured at pH 8 and 20°C. These 

thresholds correspond to the protection of 80% of aquatic species. 

It is important to note that under the previous version of the NPS-FM (2020), ammonia attribute states, ranging 

from A to D, were defined using annual median and maximum concentrations of 1.30 mg/L and 2.20 mg/L of 

total ammonia-N, respectively.  In the updated version of the NPS-FM (2024), the maximum concentration has 

been replaced by the annual 95%ile. 

3.2.2 Sampling error in wastewater monitoring 

Wastewater treatment plants operate as complex biological systems. Their performance can be affected by a 

range of factors. These include staff-related challenges (e.g. injuries or absence due to health issues), sudden 

changes in the type or amount of incoming wastewater (such as toxic spills or heavy industrial loads), and 

analytical inaccuracies (e.g. performance issues due to laboratory error or limitations in detection methods).  

According to the United States Environmental Protection Agency (USEPA, 2023), sampling error in wastewater 

monitoring can be attributed to several factors including: 

– Spatial variability: Water quality differs across locations (e.g. influent vs effluent, surface vs depth) 

– Temporal variability: Conditions fluctuate over time due to flow changes, rainfall, or operational cycles 

– Sampling technique: Errors from improper collection, handling, or preservation can distort results. 

– Analytical limitations: Instrument calibration and matrix effects can introduce uncertainty. 

3.2.3 Statistical approaches in compliance frameworks 

Rather than enforcing strict maximum limits, percentile-based standards are preferred. Percentile standards 

provide a more realistic and statistically sound method for assessing compliance in biological wastewater 

treatment systems where occasional variability is expected. Percentile standards help account for occasional 

spikes in data without classifying a system as non-compliant. However, a maximum value may reduce flexibility 

and increase the risk of non-compliance without delivering an associated environmental benefit. 

Percentile standards are relevant given two key factors that can lead to unexpectedly high sample results3: 

– Sample contamination or laboratory error, which can occasionally produce inaccurately elevated 

concentrations 

– Variability within the treatment process itself, where not all portions of treated effluent receive identical 

treatment. 

In general, using the 90%ile offers several advantages over applying a maximum value: 

– Percentile-based standards are statistically designed to represent the upper range of normal operating 

conditions, excluding rare or exceptional events 

– Biological treatment systems are variable due to factors such as influent fluctuations and operational 

constraints. A maximum limit may classify a system as non-compliant based on a single outlier, even when 

overall performance is protective of the environment 

– The 90%ile approach ensures that the majority of discharges remain below a protective threshold. When 

combined with appropriate mixing zone assessments and toxicity benchmarks (e.g. USEPA acute and chronic 

criteria), it provides robust environmental safeguards. Percentile-based limits are widely used in New Zealand 

and overseas (e.g. ANZG, USEPA) because they are reliable and work well with risk-based approaches to 

managing contaminants like ammoniacal nitrogen. Additionally, setting a maximum value can lead to overly 

conservative design or operational requirements that may not be practically achievable, especially for smaller 

 
2 National Policy Statement for Freshwater Management 2020 – Amended October 2024 
3 New Zealand Municipal Wastewater Monitoring Guidelines, September 2002 
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or older plants. Percentile limits help protect the environment while still being practical for treatment systems 

to achieve. 

We therefore suggest maintaining the upper 90%ile values and strongly advise against adopting maximum values. 
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2003)4. These guidelines establish risk-based thresholds for contact recreation by referencing faecal indicator 

organisms, Escherichia coli (E. coli) for freshwater environments and Enterococci for marine settings. 

The guidelines establish threshold values based on Microbiological Assessment Categories (MACs), which 

classify the health risk associated with recreational exposure. MAC Grade A represents the highest level of water 

quality and lowest risk of illness (Sample 95%ile ≤ 130 E. coli/100 mL for freshwater and Sample 95%ile ≤ 40 

Enterococci/100 mL for marine waters). 

The approach adopted here has been to achieve the MAC Grade A concentration at the end of the adopted zone 

of mixing for each receiving environment. This has been derived by back calculating the concentration based upon 

the assumed level of mixing and dilution in each receiving environment category, as described in the following 

sections.  

4.2 Reasonable mixing  

The February 2025 Technical Advice on Discharge to Water Standards Report1 outlined the treatment limit 

approach for pathogens and assumed a ‘full-mixing’ scenario, either with the background flow of the river or within 

a designated coastal mixing zone. In contrast, many existing consents are based on the concept of  ‘reasonable 

mixing’. This is less than full mixing and typically measured in a distance from the discharge and subsequent 

dilution. Examples of reasonable mixing zones outlined in the Northland Regional Plan and Otago Regional 

Council provisions are summarised below. 

4.2.1 Proposed Northland Regional Plan  

The approach set out in the Proposed Northland Regional Plan5 is set out below: 

For the purpose of a discharge of a contaminant permitted by a rule in this Plan: 

1) in relation to flowing surface water bodies, a distance downstream of the point of discharge that is the 

lesser of:  

a) 200 metres if the bed width of the surface water body is greater than 30 metres at the point of 

discharge, or  

b) a distance equal to seven times the bed width of the surface water body, but which must not be less 

than 50 metres from the point of discharge, or 

2) in relation to a lake, wetland or coastal water, a distance 20 metres from the point of discharge. 

For the purpose of a discharge of a tracer permitted by C.6.9.2 Discharge of tracers – permitted activity, the zone 

of reasonable mixing is the extent of the waters for which the tracer is used to define. 

For the purpose of activities that require resource consent, the zone of reasonable mixing will be determined 

consistent with 1) or 2) above unless the nature or scale of the discharge requires that a case-by-case basis 

determination is more appropriate, in which case the extent of departure from the zone defined under 1) or 2) 

above will be determined in accordance with D.4.4 Zone of reasonable mixing. 

4.2.2 Otago Regional Council  

The reasonable mixing approach set out by the Otago Regional Council6 is set out below: 

For river, modified watercourse, and artificial watercourse locations with flowing water present at all times:  

(a) no longer than 200 m along the longest axis of the zone or 10 times the wetted channel width for that location 

(whichever is the lesser); and  

(b) occupies no greater than two-thirds of the wetted channel width for that location; and 

 
4 Ministry for the Environment. (2003). Microbiological Water Quality Guidelines for Marine and Freshwater Recreational Areas. Wellington, 
New Zealand. 
5 https://www.nrc.govt.nz/your-council/about-us/council-projects/new-regional-plan/ 
6 6 https://www.orc.govt.nz/media/grdbjr2d/memo_mixing-zones-and-receiving-water-standards_rozanne_nov-2023.pdf 







 

GHD and subconsultants | Taumata Arowai | 12669824 | Report – Final 15 

 

3. Based up on the above, provide a revised set of possible amended pathogen limits. 

 

The outcome of this process is presented in Section 6 where the receiving environment is defined and in Section 

10 where the final proposed Standards are presented. 

4.4 Quantitative Microbial Risk Assessment (QMRA) 

A Quantitative Microbial Risk Assessment (QMRA) is an established process to assess the potential public health 

risks associated with the discharge of treated wastewater to water. It has been widely used in New Zealand for 

well over a decade as part of the resource consenting process for discharges from wastewater treatment plants8,9.  

Public health risks considered in a QMRA are based on potential modes of exposure at receiving water locations 

that may be impacted by the treated wastewater discharge from an individual wastewater treatment plant (WWTP). 

Potential modes of exposure  at a given location may include one or more of the following: primary contract 

recreation (e.g. swimming), secondary contact recreation (e.g. kayaking), or consumption of raw shellfish gathered 

from the location. Where bivalve shellfish beds are present, consumption of raw shellfish typically has the highest 

public health risk out of the three potential exposure pathways.  

In all cases, public health risks are assessed in terms of individual infection or illness risk for a particular mode of 

exposure at each location. Where the resultant public health risks are considered unacceptable, mitigation 

measures are considered to mitigate the risks to below an acceptable level. However, there is not currently a 

nationally consistent definition for what constitutes an acceptable level of public health risk.  

For public health risks associated with contact recreation (both primary and secondary), the initial approach 

proposed under the discharge to water standard is based on an indicator organism concentration limit for each 

receiving environment category. See response to the first aspect of Item 2 – pathogen treatment limit for further 

discussion on this aspect.    

For risks associated with consumption of raw shellfish, a QMRA is proposed based on relevant human 

pathogen (e.g. norovirus), rather than indicator organism (e.g. enterococci), where shellfish gathering beds are 

within a defined distance from a treated wastewater discharge. To better reflect potential public health risks, site-

specific dilutions at receiving water locations where shellfish is gathered are considered along with appropriate 

pathogen bioaccumulation rates.  

The below subsections set out minimum requirements for the Order in Council for a QMRA required under the 

Discharge to Water Standard for public health risks associated with consumption of raw shellfish gathered from 

marine waters potentially impact by treated wastewater. The trigger for requiring a QMRA when shellfish gathering 

beds are within 4km of the treated wastewater discharge was included in the Consultation Discussion Document 

on the Standards. This distance is similar to that which has been considered in recent QMRAs undertaken for 

consenting purposes in NZ. It also proposes a definition for an acceptable level of public health risk and considers 

applicability of the QMRA approach for freshwater.  

4.4.1 Minimum QMRA Requirements (Marine Waters) 

4.4.1.1 Scope  

This section presents recommended minimum QMRA requirements for new and existing discharges to coastal and 

estuarine waters that could impact ingestion of raw shellfish gathered for recreational use. It is intended to be used 

to inform the development of the Order in Council, rather than to be a guideline for practitioners carrying out a 

QMRA.  

The following aspects have not been considered: 

– Potential impacts of treated wastewater discharges on primary and secondary contact recreation, which were 

considered as part of the treatment limits for pathogens developed for each receiving water environment (see 

4.1 and Section 4.3) 

 
8 McBride, G (2011). A Quantitative Microbial Risk Assessment for Napier City’s ocean outfall wastewater discharge, prepared for Napier City 
Council. 
9 McBride, G (2016). Health Risk Assessment for Town Reef Shellfish, prepared for Napier City Council. 
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4.4.3 Acceptable Level of Risk  

The Ministry for the Environment’s Microbiological Water Quality Guidelines for Marine and Freshwater 

Recreational Areas (MfE, 2003)10  includes a Microbiological Assessment Category (MAC) system for contact 

recreation in marine waters comprising the following four-tiered scale based on illness risk: 

– No observed adverse effect level (NOAEL) in most epidemiological studies – taken to be less than one illness 

in every 100 exposures (i.e. < 1%). 

– A detectable increase in risk level above the threshold level for reported illness (LOAEL) – equivalent to an 

average probability of five illnesses in every 100 exposures (i.e. between 1% and 5%). 

– A substantial elevation in the probability of all adverse health outcomes for which dose-response is available 

– equivalent to an average probability of one illness in every 10 exposures (i.e. between 5% and 10%) 

– A significant risk of high levels of illness, i.e. greater than a 1 in 10 chance of illness (or >10%). 

NOAEL and LOAEL are associated with suitability for recreation grades of Very Good and Good which are 

beaches that are satisfactory for swimming at all times and most of the time respectively. 

Recent QMRAs prepared as part of WWTP resource consent applications for discharge of treated wastewater to 

marine waters have often considered that a mean Individual Illness Risk (IIR) from raw shellfish ingestion gathered 

at all potential exposure site of less than 1% as acceptable.  

Hence, for a QMRA carried out under the Discharge to Water standard, it is recommended that the following 

definition of acceptable level of risk is included in the Order in Council: 

– The acceptable level of risk is defined as being a mean Individual Illness Risk (IIR) from raw shellfish 

ingestion gathered at all potential exposure sites of less than 1%. 

4.4.4 Applicability for Freshwater 

4.4.4.1 Shellfish 

Minimum requirements for Order in Council 

A QMRA prepared for ingestion of raw freshwater bivalve shellfish gathered at potential exposure sites would 

follow the same approach as that prepared for coastal and estuarine bivalve shellfish. Hence it is recommended 

that the minimum requirements presented in Section 4.4.2 apply to bivalve shellfish gathered from both marine 

and freshwaters.  

Similar to marine waters, a QMRA would be required in freshwater where shellfish gathering beds are within a 

defined distance from a treated wastewater discharge. For marine waters, the defined distance is within 4km of the 

treated wastewater discharge in the Consultation Discussion Document on the Standards. To provide consistency, 

a similar defined distance could be adopted for freshwater. To be precautionary, the SQEP should also confirm the 

minimum upstream and downstream distance to be considered for the QMRA.  

Acceptable risk level for freshwater  

The Ministry for the Environment’s Microbiological Water Quality Guidelines for Marine and Freshwater 

Recreational Areas (MfE, 2003)10 includes a Microbiological Assessment Category (MAC) system for freshwaters 

comprise the following four-tiered scale based on infection risk: 

– No Calculable Risk Level (NCRL) for infection – taken to be less than one infection in every 1000 exposures 

(i.e. less than 0.1%). 

– An increase in risk level above threshold level for infection – equivalent to an average probability of one 

infection in every 100 exposures (i.e. between 0.1% and 1%) 

– A substantial elevation in probability of infection compared to New Zealand background level – equivalent to 

an average probability of one infection in every 20 exposures (i.e. between 1% and 5%). 

– A significant risk of high levels of infection – greater than a 1 in 20 chance of infection (i.e. > 5%). 

 
10 Ministry for the Environment. (2003). Microbiological Water Quality Guidelines for Marine and Freshwater Recreational Areas. Wellington, 

New Zealand. 
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It is recommended that the acceptable risk level for QMRAs carried out under the Discharge Water standards is 

based on illness risk, rather than infection risk, and is consistent for shellfish gathered from marine and fresh 

waters. Hence it is recommended that the definition for acceptable level of risk presented in Section 4.4.3 apply to 

bivalve shellfish gathered from both marine and freshwaters (i.e. a mean IIR of less than 1%). 

4.4.4.2 Mahinga Kai 

Two exposure pathways were considered for mahinga kai such as watercress:  

– exposure via gathering at potential exposure sites  

– exposure via consumption of unwashed mahinga kai gathered from potential exposure sites. 

Exposure via the gathering of mahinga kai at potential exposure sites is expected to have a similar public health 

risk as primary or secondary contact recreation, depending on the nature of gathering.  

Exposure via the consumption of unwashed mahinga kai such as watercress gathered from potential exposure 

sites is expected to have a similar order or lower public health risk as primary contact recreation (e.g. swimming). 

This is on the assumption that excess water is removed from watercress prior to eating and that the quantity of 

residual water is of a similar order or less that what swimmers typically ingest, which is an average in the order of 

50mL/swim11.  

Exposure via gathering or consumption of unwashed mahinga kai such as watercress is expected to have a similar 

order (or lower) public health risk as primary contact recreation. Hence, for these exposure pathways it is 

considered that the indicator organism concentration limits in the Discharge to Water Standard are sufficient and a 

QMRA is not required.   

A QMRA is only required where bivalve shellfish beds are present. As noted in introduction to Section 4.4, where 

bivalve shellfish beds are present, consumption of raw shellfish gathered from potential exposure sites typically 

has the highest public health risk out of the three potential exposure pathways (i.e. primary contact recreation, 

secondary contact recreation and consumption of raw shellfish).  

 
11 Wood, D., and Hudson, N. (2023). Quantitative Microbial Risk Assessment for Nelson North wastewater treatment plant – Phase 2, prepared 

for Nelson City Council. 
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Raw sewage typically contains very high concentrations of Enterococci bacteria ranging from 100,000 -

10,000,000 cfu/100mL.  

Based on the above, the initial treatment requirements for open ocean could be interpreted as providing minimal 

treatment, if for example, consideration was made to the ammonia limit independently of any treatment 

requirements associated with QMRA for shellfish.  

This was not the intent of the open ocean standard and further consideration is given here to avoid potential 

misinterpretation. We note that in applying the standards, no one parameter is viewed in isolation. All must comply. 

The rationale for the limits is as follows: 

- The open ocean limit of 40,000 cfu/100mL has been derived based upon assumed dilutions and whilst some 

long residence time ponds may not require disinfection to achieve this end of pipe limit many plants will.  

- The nearshore coastal, low energy coastal and estuaries/harbour Enterococci limits will most likely require 

disinfection. 

It is noted that the requirement for QMRA for shellfish risk will drive stricter limits when these public health risks 

are present in the receiving environment. 

For the open ocean limit, with the exception of ammoniacal-N which can typically be around 45 - 55 mg/L in the 

treatment plant influent, all proposed end of pipe standards are below the levels typically expected in raw 

municipal sewage as it enters the Wastewater treatment plant (ammoniacal-N can be much stronger in trade 

waste effluents). For ammoniacal-N once the dilution ratio is applied the resultant concentration in the receiving 

waters would be 0.05 mg/L. The toxicity limit in guidance is 0.9 mg/L. Therefore, an end of pipe limit of 50mg/L is 

very unlikely to result in environmental toxicity impacts. We further note that nitrogen related toxicity is not a key 

issue in the coastal environment. 

We have also recommended adding a TSS limit for the open ocean of 100 mg/L as a median and 150 mg/L as a 

90%ile. This is recommended to address potential effects on visual clarity in receiving waters. This is less than raw 

sewage (which could typically contain concentrations between 180-400 mg/L) and will require a moderate level of 

treatment to achieve this which balances the potential cost implications of providing treatment with the potential for 

adverse effects. 

The final Open Ocean Enterococci, ammoniacal-N and TSS limits have therefore been reviewed and can be found 

in Table 26 and Table 27, in Section 10. 

5.3 Definition of Open Ocean Receiving Environment  

It has been proposed that ocean outfalls are split into two categories as follows: 

– The spatial criteria for an open ocean outfall, as defined in the Taumata Arowai discussion document, is that it 

is not within the estuaries category, and is further than 500m from mean high water spring (MHWS), OR 

covered by a minimum of 10m water depth through entire tidal cycle. 

– The criteria for the low energy coastal defined in the discussion document is that it is not considered either an 

estuary or an open ocean with the intention of encompassing the remaining inshore waters.  

– Both categories introduce a mixing zone of 100m by which the centreline dilutions should achieve a minimum 

of 100:1 for the open ocean and 20:1 for the low energy coastal (and estuary) categories as modelled by 

CORMIX at nominal slack water conditions (nominated as depth averaged velocity of 0.02 m/s or the current 

velocity which is exceeded 90% of the time). 

We note our advice for Priority Item 4 (low energy coastal receiving environment, Section 6) is that the 500m 

distance boundary has limited documented evidence to back it up, whereas the 10m depth contour is both easily 

definable on NZ Bathymetric Charts and typically outside of the surf zone. It would therefore be beneficial to 

change the open ocean definition to be >500m AND a minimum of 10m water depth. 

The 10m depth stipulated in the definitions does not need to be referenced in the Order in Council to a defined 

datum. It refers to the minimum depth of water that is required over the outfall. The applicant could chose to do site 

specific surveys to confirm the applicable depths of water or could use the available bathymetric maps available 

from LINZ (NZ Chart Catalogue - spatial viewer | Charts), which typically show the 10m depth contour. This 

depth contour is with reference to the Chart Datum which may vary between charts, but on any given chart will be 
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5.5 Consideration of Secondary Treatment  

In late 2024, the European Union (EU) adopted a revision to its Urban Wastewater Treatment Directive 

(UWWTD)—the first major update since 1991.  

In the new UWWTD secondary treatment to urban wastewater before discharge will become obligatory to all 

agglomerations of 1,000 population equivalent (PE) or more by 203513. This applies to all waters, although the 

majority of discharges are to inland freshwaters rather than ocean outfalls. 

By 2039, EU countries will have to ensure the application of tertiary treatment, such as the removal of nitrogen and 

phosphorus, in all plants covering 150,000 PE and above, and by 2045 in plants covering 10,000 PE and above. 

Quaternary treatment removing a broad spectrum of micropollutants will be mandatory for all plants over 150,000 

PE (and over 10,000 PE based on a risk assessment) by 2045. Under the new UWWTD known viruses, emerging 

pathogens, chemical pollutants (including per- and polyfluoroalkyl substances or PFAS), microplastics and 

antimicrobial resistance will be strictly monitored. 

The requirements for secondary treatment from the UWWTD are summarised in Figure 1 below: 

 

Figure 1 Requirements for Secondary Treatment under EU Wastewater Directive14 

There are a number of factors which determine how Article 6 is applied. For coastal discharges the following 

considerations are relevant: 

 
13 https://www.waternewseurope.com/council-confirms-new-wastewater-directive/  
14 https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32024L3019  
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– For agglomerations (urban areas) of 2,000 PE and above but below 10,000 PE which discharge into coastal 

waters, the obligation to provide secondary treatment does not apply until 31 December 2037 (in 12 years). 

– For agglomerations discharging into less sensitive areas, the obligation does not apply until 31 December 

2037 (in 12 years). ‘Less sensitive areas’ are defined under EC Directive 91/271/EEC, and defined as follows: 

• ‘A marine water body or area can be identified as a less sensitive area if the discharge of wastewater 

does not adversely affect the environment as a result of the morphology, hydrology or specific hydraulic 

conditions which exist in that area....’ 

• Additionally, ‘The following elements shall be taken into consideration when identifying less sensitive 

areas: open bays, estuaries and other coastal waters with a good water exchange and not subject to 

eutrophication or oxygen depletion or which are considered unlikely to become eutrophic or to develop 

oxygen depletion due to discharge of urban wastewater’ 

Whilst the compliance metric varies, broadly comparable average concentration limits for secondary treatment for 

cBOD5 are 25 mg/L and for TSS 35 mg/L. Total ammoniacal-N is not included. 

It should be noted that the UWWTD also requires additional nitrogen and phosphorus removal in ‘sensitive areas’. 

These are described as: 

‘estuaries, bays and other coastal waters which are found to have a poor water exchange, or which 

receive large quantities of nutrients. Discharges from small agglomerations are usually of minor 

importance in those areas, but for large agglomerations, the removal of phosphorus and/or nitrogen should 

be included unless it can be demonstrated that the removal will have no effect on the level of 

eutrophication’. 

5.6 Amendment to Open Ocean Treatment Limits  

Based on the above analysis the following points can be summarised: 

– The current consent limits included in the consultation document, by including only total ammoniacal-N and 

Enterococci, could be misinterpreted, so could be strengthened. 

– Of the various end of pipe limits in current consents, cBOD5 and TSS are more common in consents than total 

ammoniacal-N, with many consents having no limits for these parameters and relying on environmental 

monitoring programmes in the receiving environment to determine compliance. Based on this analysis, 

consideration could be given to adding limits for cBOD5 and TSS to the end of pipe limits. 

– Secondary treatment requirements from the UWWTD are typically focussed on cBOD5 and TSS removal, 

however stricter requirements apply to either larger treatment plants or those discharging into sensitive areas, 

with these stricter requirements being phased in over time. Additionally, discharges into ‘sensitive areas’ are 

required to implement additional nutrient removal to recognise the risk of eutrophication type effects. 

– However, in New Zealand open coastal environments BOD is rarely an issue, and a minimum 500m length of 

outfall AND 10m water depth would provide sufficient dilution through the water column (from the point of 

discharge to the water surface and beyond as mixing increases) to avoid adverse effects related to Dissolved 

Oxygen (DO) depletion in the receiving environment. We therefore consider the imposition of a BOD limit for 

these types of discharges would not be required for NZ outfalls meeting the open ocean criteria. 

– The potential effects of treated wastewater discharges on the colour and clarity of receiving waters does 

however require some consideration. There is the potential for these types of effects to occur in the receiving 

environment and the imposition of a TSS standard would be beneficial in controlling these types of effects. 

Based on the above analysis, Table 11 below included a possible amendment to the open ocean limits which has 

subsequently been the subject of further revision. 

Note, the limits presented in Table 11 have now been replaced by the updates presented in Section 10. 

Please refer to Table 26 and Table 27 presented in Section 10 for the most up to date information. Further 

explanation on the additional changes is outlined in Sections 10.1 to 10.3, and above in Section 5.2.  

Superseded information in Table 11 has been struck out. 
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In the Gisborne example, the point of compliance for TSS is post-treatment of the municipal/domestic waste 

stream only and prior to mixing with the trade waste flow.  

Such an approach is recommended to be considered further here to address these concerns.  

Taumata Arowai provided further stakeholder consideration of these limits with regard to economic factors. This 

subsequently led to revisions to some of the limits proposed in Table 11. The outcome of which is presented in 

Section 10. 
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While the receiving environment of the Timaru Wastewater Outfall is not considered to be Low Energy, as noted 

by the submission, there is still a risk that this nearshore plume could attach itself to the shore, as is seen in 

Figure 5 or be entrained within the surf zone, which in some coasts around New Zealand could be as wide as 

500m. In this case, changing the condition of open ocean to “AND” would lead to the outfall being required to be 

longer to satisfy the condition of being 10m deep which is further from shore. With no change to the categories, 

this discharge would then fall into the “low energy coastal” category which is unduly restrictive. Therefore, it would 

be more appropriate to develop and apply a new nearshore category, which better reflected the specific relevant 

risks. 

 

Figure 5 Timaru Outfall Plume Aerial (Google Earth). 

6.2.3 Discussion  

Within the nearshore region, the dilution ratios intended to be achieved in the receiving environment after full or 

reasonable mixing (as shown in Table 9 of the Technical Advice Document1) may not reach the excess of 1000 

fold as for the open ocean outfall without contacting a sensitive receiving environment, such as the beach, shore 

or river mouth which would need to be defined on a case-by-case bases and thus is contrary to the purpose of a 

nationally consistent standard. Hence the treatment conditions defined as part of the Standard would need to take 

into account such lower dilution ratios. However, in the case of both Bluff and Timaru, it is likely that both will 

ultimately exceed the 100 fold dilutions required by the low energy coastal category with the Timaru Outfall 

achieving this within 149m (approx. 1.5 times the RMZ). 

On the proposed recommendations made in the Timaru submission: 

– It is not clear what is referred to as the “model uncertainty range” and this is not an output from the CORMIX 

model results.  

– Extending the RMZ from 100m to 200m would increase the risk of the plume reaching a sensitive receiving 

environment prior to achieving full or reasonable mixing.  

– The consideration to increase the exceedance of the ambient current velocity tested in modelling to 80% 

would no longer refer to slack water conditions where the semi-diurnal nature of New Zealand tides lead to 

slack water conditions occurring approximately 8% of the time. 

Hence none of these actions would be recommended. However, a new nearshore category with a fit for purpose 

treatment standards may be more achievable for Timaru and also Bluff. 

Slack water conditions at outfalls in the nearshore category would be similar to the low energy coastal. Hence, the 

required minimum centreline dilution for the nearshore category would be 20 by 100m as for the low energy 

coastal. However, the further dilution available as the plume moves away from the outfall will be significantly 

higher for the nearshore category compared to the low energy and would be similar to that achieved for the open 

ocean category which assumes a further 10 fold dilution as the plume moves away from the outfall. This means 

that the assumed dilution ratio for the proposed nearshore category would be 200. 
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6.3 Recommendations for Order in Council  

It is recommended that the following revisions (removals struck out and additions underlined) to the method and 

criteria to determine the relevant categories are considered when developing the Order in Council: 

Discharge into the open ocean:  

– Applicant to determine if the discharge section of the outfall is:  

• Not into an estuary, as defined above, AND 

• Further than 500m from mean high water spring (MHWS), OR AND covered by a minimum of 10m water 

depth through entire tidal cycle, AND 

• Achieves a minimum centreline dilution of the plume of 100 at 100m from the diffuser as modelled by 

CORMIX using the 𝑄𝑒𝑓𝑓𝑙𝑢𝑒𝑛𝑡   (as defined in Section 2.1.2.3, Eq 11) at nominal slack water conditions 

(nominated as depth averaged velocity of 0.02 m/s or the current velocity which is exceeded 90% of the 

time).  

– If the discharge complies with these criteria, then the open ocean category applies. 

Discharge into the nearshore:  

– Applicant to determine if the discharge section of the outfall is:  

• Not into an estuary nor open ocean as defined above, AND 

• An area that is exposed to large waves and long period waves and not sheltered by gulfs, behind islands 

reefs on the open coast nor within recessed harbours and embayment’s, AND 

• Achieves a minimum centreline dilution of the plume of 20 at 100m from the diffuser as modelled by 

CORMIX using the 𝑄𝑒𝑓𝑓𝑙𝑢𝑒𝑛𝑡   (as defined in Section 2.1.2.3, Eq 11) at nominal slack water conditions 

(nominated as depth averaged velocity of 0.02 m/s or the current velocity which is exceeded 90% of the 

time).  

– If the discharge complies with these criteria, then the nearshore category applies. 

Discharge into a low energy coastal environment:  

– Applicant to determine if the discharge section of the outfall is:  

• Not into an estuary, nearshore nor into the open ocean, AND 

• Achieves a minimum centreline dilution of the plume of 20 at 100m from the diffuser as modelled by 

CORMIX using the 𝑄𝑒𝑓𝑓𝑙𝑢𝑒𝑛𝑡   (as defined in Section 2.1.2.3, Eq 11) at nominal slack water conditions 

(nominated as depth averaged velocity of 0.02 m/s or the current velocity which is exceeded 90% of the 

time). 

– If discharge complies with these criteria, then the low energy coastal category applies.  

If an existing outfall does not achieve the required minimum centreline dilutions, there are modifications that can 

be made to increase this initial dilution, such as the fitting of a check valve to the ports to increase the velocity of 

the plume from the ports and hence the dilution, or additional ports could be added to the outfall to spread the 

discharge. Otherwise, the outfall could be extended or relocated to an area with better dilutions. 

Note that the treatment requirement definitions for the nearshore category need to be defined by others and 

should reflect the reduced risk of nutrient effects compared to discharges to the Estuary category and the risk to 

public health from shoreline contact of the plume at sensitive locations. 

Supporting advice notes: 

– The areas described above for nearshore could be considered subjective. This definition could include 

numeric values for the wave height and period, which would make it more objective. However, developing 

numeric values would be a potentially complex process and would need to be carefully ground-truthed before 

including it in the Order in Council. Also, in operation, there may be difficulty in applicants being able to 

determine, on a site-specific numeric basis, what the relevant wave height and period is at their outfall, 

especially in places where there is no wave buoy. However, they would be able to get an expert opinion on 

the narrative criteria, which could be subject to challenge.  
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– So, whilst further work could be undertaken to better define “large waves and long period waves” numerically, 

or provide a buffer distance between the area and the gulf, island, numeric criteria and examples of how to 

determine them would be better provided in the Guidance document rather than including it in the Order in 

Council. 
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– There are current Plants that fall into this very low dilution category that are already meeting most of the low 

dilution category limits.  

– Some Councils believe more stringent limits would better protect water quality, public health, and balance 

nitrogen and phosphorus in the discharge 

– Proposed limits for the very low dilution category. 

The feedback and proposed limits were taken into consideration when addressing this Priority Item. It is important 

to note the proposed limits provided suggested dissolved oxygen (DO) could be a potential replacement for cBOD5 

limits (to align with the NPS-FM limits). This suggestion is not considered appropriate given DO is normally 

measured in the receiving environment, and not at the end of pipe, which is where the Standards are applied. 

7.2 Very low dilution categories in international literature 

Leveraging the literature review undertaken and documented in the previous Discharge to Water Technical 

Report1 a review of international standards that consider very low dilution was revisited. ‘Very low dilution’ 

categories, or categories where the dilution ratio was <10, were mentioned in the following Canadian and Scottish 

guideline documents: 

– The British Columbia Municipal Wastewater Regulation 2013, which states discharges into an environment 

with < 10 dilution ratio are prohibited. 

– The Scottish EPA Regulatory Method (WAT-RM-03) Sewage Discharges to Surface Waters 2016, which 

states that for discharge to very low dilution environments (< 10 dilution ratio) enhanced treatment is required, 

the exact nature of which will vary on a case-by-case basis.  

• Factors which should be considered as part of treatment enhancement include the dilution available, 

existing pollution pressures and likelihood of further discharges on the watercourse, and proximity of 

Protected Areas.  

• The guideline further notes, if enhanced treatment cannot be achieved, discharge to very low dilution 

environments will be refused (i.e., is not permitted). 

Given these documents outline discharges to very low dilution environments are either prohibited or require 

enhanced treatment, no associated treatment limits are presented in either guidance document. 

7.3 WWTP in very low dilution environments 

Based on information provided by Taumata Arowai and industry experience across the Consultant team, several 

WWTPs which are currently discharging to very low dilution river and stream environment were identified. An 

analysis of the associated discharge limits was undertaken using the current Taumata Arowai consent database, 

to determine the range of treatment limits currently applied. Table 14 provides a summary of the relevant consent 

conditions for the plants considered.  

Of note, Pukekohe WWTP uses mass loads for total nitrogen (TN) and total phosphorus (TP) limits, not 

concentrations, based on the rationale that treated wastewater is discharged to a tributary of the Waikato River, 

and loads were considered more appropriate than concentration during the consenting process because it aligned 

with the approaches taken in other granted wastewater discharge consents which discharge to the Waikato River. 

The loads are proposed as medians over the summer (December to May inclusive) and winter (June to November 

inclusive) seasons: 

– Stage 1 (First 4 years of consent):  

• Total nitrogen limit (Summer) = 88 kg/day 

• Total nitrogen limit (Winter) – 185 kg/day 

• Total phosphorous limit (Summer) – 36 kg/day 

• Total phosphorous limit (Winter) – 85 kg/day 

– Stage 2 (After first 4 years of consent):  

• Total nitrogen limit (Summer) = 88 kg/day 

• Total nitrogen limit (Winter) – 185 kg/day 
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7.4 Proposed limits  

7.4.1 Justification  

The determination of proposed limits was based on a review of the National Bottom Line limits set out by the NPS-

FM16, existing relevant consents (documented in the section above), and current treatment limits of technology 

(LoT). 

Determining achievable limits for the very low dilution category has been driven in part by achievable LoT, and in 

part by best practice for environmental protection. The technical team have had insight into works investigating the 

LoT and acceptable environmental treatment limits across several studies and Business Cases in recent years. 

Consideration of LoT has also taken into consideration the treatment train, for example the use of a membrane 

bioreactor rather than ultrafiltration or reserve osmosis. 

Of relevance is the recent Waikato Wastewater Northern Metro Detailed Business Case for Pukete and 

Ngāruawāhia which adopted achievable discharge limits based on LoT. Information relating to the adopted limits is 

captured in a 2022 committee agenda including a memorandum of understanding17 . The minimum treated 

wastewater quality standards adopted were very high and based on current best practice and delivering “best for 

river” outcomes which include having a river that is swimmable and safe to gather food from. 

Discharges in the very low dilution category are likely to contribute most of the flow or maintaining flow in the 

receiving environment. On this basis, discharges need to be of a quality that is environmentally acceptable, but 

feasibility achievable based on available technology.  

The proposed limits and the basis for selection are outlined below and summarised Table 15. 

– Carbonaceous biochemical oxygen demand (cBOD5) and total suspended solids (TSS) have proposed 

limits of an annual median of 5 mg/L and a 90th percentile (90%ile) of 10 mg/L. These have been based on 

what is achievable within the LoT. 

– The proposed limit ammoniacal nitrogen (toxicity) will remain the same as the low dilution category. The 

limit of 1 mg/L as annual 90%ile is regarded as challenging but achievable, requiring a fully nitrifying WWTP. 

This is achievable with current technology. 

– Total nitrogen (TN) and total phosphorus (TP) proposed limits considered the current LoT, and what plants 

with enhanced treatment (such as Pukekohe WWTP) are already achieving. The TP limits could be lower 

from an environmental perspective but will be challenging to meet with current LoT. 

– The proposed limit for E. coli is consistent with the recreational / bathing water limit set out in the NPS-FM. 

The proposed standard assumes meeting MAC Grade A with no dilution at the point of discharge (i.e. to meet 

the swimability criteria at point of discharge). This level of disinfection is being achieved by several plants 

already.  

It is important to note, that 90th percentile limits have been included for cBOD5 and TSS in alignment with the 

additional inclusion of these limits proposed in Section 3 (Priority Item 1) for the other dilution categories. The 

limits outlined for the low dilution, moderate dilution and high dilution categories are aligned with what has 

currently been proposed in Table 3, Section 3.  

No additional considerations needed to be made for plants servicing populations less than <1000, given their 

relatively small contribution to the total catchment nutrient load. Therefore, similar limits have been proposed, as 

outlined inTable 16. 

Note, the limits presented in Table 15 and Table 16 have been replaced by the updates presented in 

Section 10. Please refer to Table 24 and Table 25 presented in Section 10 for the most up to date 

information. Superseded information in Table 15 and Table 16 has therefore been struck out. 

 

 

 
16 Ministry for the Environment. National Policy Statement for Freshwater Management 2020 (amended 2024) 
17 Waipā District Council, Service Delivery Committee Agenda - 21 June 2022. Including Memorandum of Understanding in respect of 

Hamilton-Waikato-Waipa Metro Area Wastewater Projects. Service Delivery Commitee Public Agenda - 21 June 2022.pdf 
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8.2 Periphyton Growth 

Nutrient-based parameters, specifically Total Nitrogen (TN) and Total Phosphorus (TP), are used as indicators of 

the potential for a discharge to promote periphyton growth in hard bottom rivers and streams.  

Periphyton is the slime and algae found on the beds of stream and rivers. It is essential for the function of healthy 

ecosystems, but when it proliferates it can become a nuisance, degrading swimming and fishing spots, clogging 

irrigation and water supply intakes19. 

A hard-bottomed stream is one where the substrate is dominated by particles of gravel size or greater (i.e., <50% 

of the bed is made up of sand/silt)20. Based on the Sediment Assessment Methods developed by Clapcott et al. 

(2011)21 for New Zealand streams, streambed sand and silt percentages are evaluated using key protocols such 

as the Visual Estimation Method, Shuffle Method, Grid-Point Intercept Method, Sediment Cover Scoring, and 

Reference Condition Comparison.  

To assess whether the water body is a hard bottom stream, the potential zone of influence of the discharge as 

determined by the SQEP should be assessed using the above method. If the definition is met within this area then 

the stream will be considered to be hard-bottomed for the purpose of this Standard. 

The relationship between nitrogen and phosphorus levels and periphyton growth is highly site-specific, largely 

related to flow and nutrient availability but also including a range of other factors. Derivation of Nutrient Criteria for 

Periphyton Biomass Objectives report for MfE by LWP, April 2022, developed targets to protect against periphyton 

overgrowth in rivers in NZ. The derivation of the targets was based on a national scale model of the relationships 

between nutrient concentrations in the rivers and observed Chl-a from Regional Council SOE monitoring. The 

report states that the large observed uncertainties in the model “.. reflect the complexity of the underlying 

processes and incomplete knowledge of the drivers of periphyton biomass.”  

Guidance from the Ministry for the Environment’s (MfE) 2022 publication, Guidance on Look-Up Tables for Setting 

Nutrient Targets for Periphyton, are used in developing the proposed nutrient-based wastewater standards (TN 

and TP). The wastewater standards have been derived based on site-specific conditions within the receiving 

environment, including the River Environment Classification (REC), the nominated National Objectives Framework 

(NOF) band, the acceptable level of risk of effect (assumed to be 10% of under-protection of water quality), and 

the relevant dilution factor. It is understood that whilst the NPS-FM is undergoing review and the science and 

guidance documents informing and supporting it remains valid, including these reports. 

The REC is a database of catchment spatial attributes, summarised for every segment in New Zealand's network 

of rivers. The attributes were compiled for the purposes of river classification, while the river network description 

has been used to underpin models. The lookup tables outlining TN and TP criteria across various NOF bands and 

REC Classes (for shaded and unshaded sites) are presented in Appendix A. 

It is noted that, a number of the in-river limits presented in Appendix A are several orders of magnitude more 

stringent than can be currently achieved in highly treated wastewater such that they will not be able to be met after 

dilution and mixing in some locations into which treated wastewater is discharged. In such cases the suitability of 

the location receiving the treated wastewater and the current limit of technology for wastewater treatment will be 

considered and are intended to be addressed through the risk assessment and numerical limits set out in Section 

4.  

After consideration of a range of approaches for deriving the numerical limits for Periphyton, an approach which 

requires that discharges to hard-bottom streams adopt a site-specific risk assessment approach has been 

selected. This method enables a range of variables influencing the potential for periphyton growth to be assessed 

within the appropriate environmental context and the limits will be applied based on degree of risk and ability to 

mitigate. This enables the nutrient thresholds to account for local stream sensitivity and manages the potential for 

adverse ecological impacts related to periphyton growth.   

The approach adopts a Limit of Technology (LoT) basis to set the most stringent treated wastewater limits. A 

limiting factor in the nitrogen reduction is the presence of recalcitrant nitrogen, which is typically dissolved organic 

 
19 Biggs, B.J. (2000). New Zealand Periphyton Guideline: Detecting, Monitoring and Managing Enrichment of Streams 
20 Stark, J.D. et al. (2001). Protocols for sampling macroinvertebrates in wadeable streams. Prepared for the Ministry for the 
Environment, New Zealand. 
21 Clapcott, J.E. et al. (2011). Sediment Assessment Methods: Protocols and Guidelines for Assessing the Effects of Deposited 
Fine Sediment on In-stream Values. Prepared for the Ministry of Science and Innovation, New Zealand. 
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nitrogen that is not readily removed. At the low concentrations associated with the most stringent limits, this portion 

becomes a significant component of the nitrogen present and makes further reductions in the total nitrogen not 

possible with current technologies. It is noted that this recalcitrant nitrogen would have a lower degree of 

availability to algae in the environment than inorganic nitrogen (e.g., ammonia and nitrate) and hence has less risk 

of causing periphyton issues in the water body22. Hence, it is noted that even at LoT levels, the risk of periphyton 

growth will remain in the more sensitive areas since wastewater treated to achieve the LoT will still require 

significant mixing and dilution to meet the targets in the receiving environment that are required to protect the most 

sensitive scenarios.  

The below sub-sections sets out minimum requirements for the Order in Council for the risk assessment process 

to be undertaken under the Discharge to Water Standard to manage the risk of excess periphyton growth in hard 

bottomed streams receiving treated wastewater discharges. It also provides numerical limits for the quality of the 

treated wastewater under a range of risk categories. 

8.3 Periphyton Risk Assessment – Proposed Approach 

TN and TP limits for treatment plants discharging to hard-bottom freshwater environments are proposed to be 

determined through a periphyton-based risk assessment undertaken by an independent and Suitably Qualified and 

Experienced Practitioner (SQEP)23.  The approach comprises the following three steps: 

Step 1a: Determination of Scheme Risk 

The initial step in this approach involves assessing the Scheme Risk. This risk should be led and reported by a 

SQEP, independent of the applicant and is required to include a risk assessment workshop with relevant subject 

matter experts which must include a freshwater ecologist with at least 10 years relevant experience.  

The process should identify and assess the likelihood of the factors resulting in the consequence of an excess of 

periphyton growth within the zone influence of the discharge and downstream of the discharge point. The SQEP 

will determine the appropriate zone of influence noting that periphyton growth within the zone of reasonable mixing 

is to be considered an adverse effect and that locations that are sensitive to periphyton growth will exist and must 

be identified and included in the assessment scope. The SQEP should also consider any relevant existing 

monitoring data and the degree to which it indicates whether the discharge from the treatment plant IS contributing 

to any increased risk of periphyton growth within the zone of influence in the receiving environment. This could be 

considered specifically under Step 1b Environmental Risk. 

The scheme risk factors to be assessed must include the following matters as a minimum, and can also include 

other factors that are relevant to the scheme:  

– Dilution Ratio: Categorised as: High, Medium, Low and Very Low as per the Discharge to Water Standard 

freshwater categories.  

– Shading: Assessed using methods adapted from Stream Ecological Valuation (SEV): A Method for 

Assessing the Ecological Functions of Auckland Streams (Technical Report 2011/009, October 2011), or 

equivalent alternative, and carried out by trained practitioners. 

• The effectiveness of the shading present should be evaluated in relation to impacts on water temperature 

since warmer waters are known to increase the risk of periphyton growth. 

• Measurement involves calculating the mean percentage shade across 10 cross-sections within a 100 m 

reach, approximately centred on the discharge point. 

• Assessments should be conducted during mid-summer. 

 
22 Fan et al. (2017) Dissolved organic nitrogen recalcitrance and bioavailable nitrogen quantification for effluents from advanced nitrogen 

removal wastewater treatment facilities. Environmental Pollution 229 (2017) 255-263 
23 The definition for a SQEP will need to be defined in supporting Guidance documentation. There is no formal definition of a SQEP in New 
Zealand legislative documents, however the Users’ Guide: NES for Assessing and Managing Contaminants in Soil to Protect Human Health 17, 

does provided some guidance on what skills and background a SQEP may need to meet. The guidance indicates they should be independent, 
apply good professional practice, and reports against relevant industry guidelines. The practitioner should essentially be an expert in some 
specific and relevant fields and experienced in drawing together multidisciplinary inputs and drawing conclusions. A SQEP should be willing to 

certify that the content of the information and report(s) they have developed complies with good practice and professional standards, and to 
stand by the conclusions of the report. For example, a person certifying a report should be someone who could ultimately stand in the 
Environment Court and provide expert testimony, and whose experience and qualifications stand up to Court scrutiny. 
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For the 37 ‘Small’ scheme consents reviewed, 49% included a requirement to provide an OMP (or similar). 

Out of these, three consents (referred to as A, B and C, below) made reference to sludge management, 

paraphrased as follows, noting Small Scheme Example A contained both a sludge reporting requirement (in a 

narrative condition) as well as a separate management plan to address sludge: 

Small Scheme Example A: 

Provision of Reports 

7. Within six months of the granting of this consent the consent holder shall provide a report to the 

[Scheme A] Regional Council detailing the existing sludge levels within the ponds and, if required, the 

proposed method of removal, timeframe in which the sludge is to be removed and disposal location.  

Management Plan  

18. The consent holder shall provide the [Scheme A] Regional Council with a management plan which 

details the procedures that will be implemented to operate in accordance with the conditions of this 

resource consent. 

g) A process to determine sludge levels within the oxidation ponds and wetlands for the duration of 

consent.  

h) Details on any proposed removal of sludge from the wetland cells and the proposed disposal site; 

Small Scheme Example B: 

The consent holder shall implement and maintain a management plan which shall include operating 

procedures to avoid, remedy or mitigate against potential adverse effects arising from:  

ii) the build-up of sludge in the pond system. 

Small Scheme Example C: 

Within 3 months of the date of commencement of this consent the consent holder shall prepare an 

operations and management plan for the [Site C] Township Wastewater treatment system and submit to 

Council (Manager Compliance) for approval.  

b) Details of the procedure for determining the accumulated volume of sludge in the oxidation pond, and 

criteria for determining when ‘desludging’ of the pond will occur. 

An additional small scheme consent (known to the author, but not included in the initial search criteria), but which 

is classed as ‘Discharge to Land’ was also reviewed, and included the following as a condition of consent for 

Maintenance and Management: 

The [Scheme] shall be correctly operated and maintained in an effective and workmanlike manner, 

including desludging as and when required to maintain its design capacity of 50% of the total depth of the 

pond.” 

For the Medium-Large Scheme consents inspected, two schemes included narrative requirements for sludge 

management: 

• The consent holder shall monitor the sludge levels of the oxidation ponds annually during autumn and 

shall submit the results of this monitoring in writing to the consent authority by 31 August each year; and 

• Desludging of F2 where total accumulation of sludge reaches a point where the sludge occupies too 

much of the pond volume.    

For one Operation Management Plan, there was a high-level requirement set out as follows: 

• The consent holder shall prepare an Operations and Management Plan including…X) The operation of 

the de-sludging pond; 

Summary of key findings from consents inspected: 

– There were few instances of consent conditions specifying sludge monitoring / management/desludging; Of 

the few, the requirement was referred to in high level, narrative terms only; 
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– There were no small schemes that defined numerical or specific trigger levels for instigating sludge 

management steps or planning for pond desludging; 

– Consents generally required and OMP (or similar) to be in place, but few included specific reference to sludge 

or desludging monitoring and/or management. 

9.5 Operations and Management Plan (or similar) 

Operation and Management Plans (or similar) are not held within the national consents database.  

Two Pond Management Plans (PMP), familiar to the author were reviewed to gauge the general approach to 

sludge management, with particular emphasis on identifying whether the PMP required the depth or volume of 

sludge to be assessed (irrespective of the method employed). Key aspects of the two PMPs are described below. 

Both schemes (referred to as Scheme A and B below) are for ‘Large’ schemes. For Scheme A (but not for Scheme 

B), a PMP was a requirement of the consent. For both schemes, the general intent of the PMP is to recognise that 

whilst pond desludging is not considered a normal operational event, it is required as part of the overall operation, 

management and performance of the schemes.  The PMPs include a narrative ‘trigger’ to initiate desludging when 

sludge comes within one metre of the surface for greater than 10% of the pond area while the pond is at normal 

dry weather operating water level or when treatment capacity appears to be significantly reduced. 

Further, Scheme B described the process of annual sludge surveys (for the purpose of defining sludge 

accumulation contours) as follows: 

An annual sludge survey will consist of sludge and clear water depth measurement recorded at a minimum 

of twelve sampling locations evenly spaced on the pond. These locations shall be recorded by GPS. 

Typically to achieve consistent results these surveys are to be carried out by external contractors 

specialising in pond surveys… 

When a sludge contour survey indicates a pond is at/near the trigger level, closely monitor pond 

performance and health while planning for desludging. 

9.6 Submissions on standards 

Taumata Arowai provided excerpts of submissions from two parties. Key matters raised with respect to pond 

sludge management were: 

– Desludging of oxidation ponds should be required when sludge exceeds a specific ratio of sludge depth to 

pond depth, 

– Inclusion of regular sludge readings, 

– Inclusion of 3 to 5 yearly sludge surveys to monitor sludge levels in the ponds (as opposed to setting specific 

desludging intervals in the consent), 

– Consideration that additional desludging of plants also then requires the disposal of the sludge which may be 

expensive if landfills stop accepting biosolids and they are outside of the limits set out in these wastewater 

standards. 

9.7 Recommendations for Order in Council  

It is recommended that, as a minimum, small plants with oxidation ponds should have in place a site-specific 

Operation and Management Plan (or similar) that specifies how sludge will be monitored and states a trigger level 

based on minimum clear water depth for when desludging is required. This requirement should be included as a 

consent condition. 

Supporting advice notes: 

– Trigger level for desludging typically when the sludge comes within 0.9m of the surface for greater than 10% 

of the pond area at normal pond operating water level. Desludging should be carried out within 1 to 2 years of 

the trigger being reached. 

– Carry out regular sludge surveys to monitor sludge levels at a frequency appropriate for size of WWTP, 

incoming load, period since last desludging, and treatment performance. This is typically 3 to 5 yearly, i.e. 5 
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years for new or recently desludged ponds, and 3 as the pond approaches the desludging trigger. The 

method of the sludge survey should be appropriate for the WWTP size. 

  



 

GHD and subconsultants | Taumata Arowai | 12669824 | Report – Final 52 

 

10. Recommended Limits  

Following the submission of responses to each priority item, as documented in Sections 3 through to 9, alignment 

was needed between the outcomes of the following items:  

– Item 1: Treatment Limits and Toxicity 

– Item 2: Pathogen treatment limits 

– Item 3: Open Ocean receiving environment treatment limits 

– Item 4: Plants in low energy coastal receiving environments 

– Item 5: Very low dilution receiving environment category 

This section outlines an overview of the recommended limits proposed for the Discharge to Water Standard. The 

justification and research supporting these limits are documented in the previous sections of this report. If 

amendment to values have been made, or if the values presented below differ from those reported in earlier 

sections, then further justification has been provided here.  

Table 24 through to Table 27 provides the updated recommended limits proposed for the Discharge to Water 

Standards. 
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A potential issue with the determination of compliance with the limits arises for the small plants as the frequency of 

sampling proposed for these plants is quarterly, giving 4 samples per year. Whilst the median and 90%ile statistics 

can be determined for 4 samples, we do not recommend this.  

For small plants, we recommend that a “number of allowed exceedances” approach is used. Using this approach, 

on the basis of quarterly sampling, the proposed limits would become: 

- Median limit would become “two samples per year can exceed the numerical limit” 

- 90%ile would become "one sample per year can exceed the numerical limit” 

This will apply compliance pressure to ensure that asset owners appropriately manage their WWTPs and will also 

enable a simple determination of compliance in any given year, given a sampling frequency of quarterly. 

 






