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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 Land Standard Priority Items.  

The Priority Items associated with the Discharge to Land 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 where it is considered appropriate, incorporate 

the advice and any proposed updates into the Discharge to Land 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 Land 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 Land Standards report, 

previously prepared for Taumata Arowai1. 

1.3 Limitations 

This report: has been prepared by GHD, and subconsultant 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 of this report. 

GHD and it’s subconsultants otherwise disclaims responsibility to any person other than Taumata Arowai arising in connection 
with this report. GHD and it’s subconsultants also excludes 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 have 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 and it’s subconsultants upon request 
and at an additional cost if necessary. 

1.4 Assumptions and Exclusions 

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

to Land 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 Land 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, the Order of Council and 

any amendments to the Standard. The advice provided for each priority item 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 Environmental Performance Standards 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. 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. High level guidance has on Operations and Managements 

Plans has been provided, within this scope, as documented in Section 7. 

– 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.  

 

 

Please note, content in this report supersedes some information presented in the 

Technical Advice on Discharge to Land Standards Report (dated February 2025) and the 

draft Technical Advice on Discharge Standards – Rapid Infiltration Report (dated July 

2025). The reader should be familiar with these reports prior to reading this report.   
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• This would result in improved environmental and cultural outcomes through encouraging dual discharge 

regimes and preventing river discharges where possible. 

– Storage options may be considered to optimise when wastewater is discharged to freshwater or coastal water 

(i.e. under higher flows that can more readily assimilate discharges when unable to discharge to land). 

– Operators should specify the dilution ratio that they are going to operate under and demonstrate that 90% of 

the days over a five-year period are within that range. This would shift the standards to focus on actual effects 

rather than predicted effects (over the ‘uncertainty’ of a 35-year consent period). 

The regime as described in the Manawatu District Council (MDC) submission provides a good example of how a 

dual scheme can be operated based on real-time information. However, the methodology described cannot be 

used directly to assess the status of the discharges over the 35-year term of the potential consent and hence 

determine the DtW category or DtL class. The DtW category and DtL class requires the predicted wastewater flow 

and receiving environment conditions assessment, as given in the proposed Standards. 

3.3 Assumptions and linkages for dual schemes 

The key assumption for implementation of dual schemes is that the operator adopts an appropriate discharge 

quality and regime that meets the requirements of DtW and DtL (slow and rapid infiltration) standards, but that the 

standards are selected and applied on the basis of the physical conditions during the intended discharge period 

only. Thus, assessments under DtW/DtL require bespoke evaluations, based on site specific conditions, for the 

discharge period to enable appropriate treatment class/standards to be applied. 

As with the DtW and DtL Standards, a suitably qualified and experienced practitioner (SQEP)2 will be required to 

inform and/or oversee the appropriate technical expertise for assessments required under each Standard. 

3.4 Examples of existing dual schemes 

Three example wastewater schemes were identified which operate dual schemes. Details of the consent 

conditions are provided in Attachment 1, at the end of Section 3. Attachment 1 is a summary of the information 

available from the consents for each scheme. In summary, the schemes include: 

– Hawea: the discharge is balanced between two DtL systems; one being a land treatment scheme which uses 

spray irrigation, and the other a soakage trench. There are limits on the volume of wastewater that can be 

sent to each system, either separately or combined. The use of the irrigation scheme in winter months is not 

allowed, and the balance of the load between the two systems has to be determined annually. 

– Fielding: which is the Manawatu District Council system was the subject of their submission. This balances 

the discharge between the DtL and DtW based on the wastewater and river flows and soil moisture which are 

all measured in real time. The consent requires the prediction and recording of nutrient budgets on an annual 

basis throughout the consent.  

– Blenheim: includes DtL by spray and drip irrigation and a DtW which is to the Wairau Estuary. The DtL is 

constrained to a nitrogen load of 200kgN/Ha/yr and is only allowed to discharge in deficit irrigation and when 

the depth to groundwater is more than 0.3 m. The DtW is generally restricted to the outgoing tide only and 

has maximum volume restrictions. 

For the Fielding Scheme, it is noted that the limits set out in Horizons Regional Council ‘One Plan’ has been a key 

driver for the establishment of dual schemes in the region. This has been a step taken to reduce discharge to 

surface water to avoid adverse effects to periphyton for hard bottom streams. 

There are no specific requirements in the consents to maximise the use of the DtL scheme over the DtW scheme. 

This requirement could be usefully added to recommended consent conditions. 

 
2 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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These schemes and their associated consent conditions demonstrate how dual schemes have been consented 

and operated to date. 

3.5 Conceptualisation  

3.5.1 Conceptual Framework  

The general process for assessing Dual Scheme operations is described below. 

– Baseline assessment – this is required for both DtL & DtW component. The applicant will need to have a good 

level of confidence that the proposed dual discharge regime will provide a discharge pathway under all 

reasonably foreseeable combinations of receiving environment conditions (e.g. river flow for DtW and 

groundwater level/soil saturation conditions for DtL). Potential climate change impacts need to be considered 

over the 35 year consent period.  

– For each DtW/DtL component, the respective discharge standards / treatment class defined in either the DtW 

or DtL or RIS reports apply for the receiving environment conditions during the discharge period only (i.e. not 

for the whole year). For example, determined by flow for freshwater and site capability for land discharge. 

– For each DtW/DtL component, the treated wastewater flows will be determined for the conditions when each 

route is intended to be used. For example, for DtW which will only occur in winter, the design median flow to 

calculate the Dilution Ratio would be determined, excluding the summer period. For DtL (which is only to be 

conducted in summer), higher winter treated wastewater flows would be excluded from the derivation of flows 

used to determine the conceptual size of the application area3 and for expected compliance with the specified 

DtL Class nutrient loading rate limits (noting this will also be determined by the Site Capability Category 

Assessment requirements). 

– For freshwater receiving environments, the dilution ratio to determine the receiving environment category and 

hence treatment limits will be calculated using an adjusted ‘Mean 7-day Low Flow4 (calculated as the mean of 

the 7-day low flow condition during the period of discharge only4. It is also noted that, in theory, more than one 

adjusted Mean 7-day Low Flow and hence treatment limits can apply. In practice, a treatment process could 

be designed and operated to give the required concentration at the worst-case conditions during the period of 

discharge5. 

– For marine environments, a “river flow” is not relevant to the determination of the receiving environment 

category. This determination is primarily related to location and hence would not change from that applied to a 

DtW only schemes. CORMIX modelling is to be used to confirm the relevant category.  The treated 

wastewater flow to be used could be determined and aligned to the conditions during which discharge to the 

coastal waters is envisaged. 

– For DtL, both Site Capability Category and Risk Level could be assessed for the expected conditions during 

the period of discharge only. The parts of the assessments most likely to be changed by the use of a dual 

scheme are: hydraulic connectivity, particularly depth to GW; soil moisture conditions; and potentially, 

likelihood of risk events occurring. Nutrient uptake will also be a key consideration (as per the Site Capability 

Assessment process) and will be used to inform the Aggregated Risk assessment for DtL. 

– The dilution ratio for the discharge (for DtW) and the site capability category/risk level for the discharge 

conditions (for DtL) then determine the Standards that will apply for each route. 

– Assessments for both DtW and DtL discharge regimes will require the knowledge of a SQEP to oversee/ 

inform all appropriate requirements under DtW Standards as well as DtL Standards for the preferred 

discharge regime. This includes responsibility for ensuring the correct technical expertise / input for different 

components (either doing themselves or ensuring the right technical people are being engaged / right 

technical inputs are included appropriately) 

 
3 A general definition for application area is provided in Section 6.5, refer to Table 18. 
4 It is noted here, the conventional Mean Annual Low Flow (MALF) does not strictly apply, as the full hydrological year (July to June) is not 
applicable for the statistical calculation. It is expected that the Guidance Document will include further details on the minimum time period to 

inform the hydraulic analysis on which to base the adjusted Mean 7-day Low Flow calculation 
5 It is expected that the Guidance Document will provide further direction on whether the relative discharge flow over the period of discharge to 
land, will also be required. For example, this may be based on the Annual Dry Weather Flow, or a similar comparable statistic to support the 

assessments. 



 

GHD and subconsultants | Taumata Arowai | 12669824 | Report – Final 9 

 

– Using a SQEP de-risks the element of someone performing the assessments, without the appropriate 

technical experience or knowledge to understand the ramifications of the discharge regime being put in place 

or of restrictions being implemented etc. 

– Consent conditions will need to specify the expected physical conditions for the required discharge regime for 

both DtW and DtL components6.   

– Approach to dual discharge is intended to be a balanced approach that enables smaller operators and those 

constrained by physical environmental conditions, to operate with flexibility in order to optimise community 

and environmental outcomes. 

– A dual discharge may require a performance feedback loop by which a discharge regime may need to be 

iteratively adjusted to ensure treatment standards are complied with. Suggested consent conditions for this 

assessment could be developed in guidance material. 

– As part of assessments for dual discharge schemes, there needs to be consideration and development of 

appropriate contingency plans to accommodate long periods of wet weather, low flows etc that lie outside the 

assumed envelope of operating conditions.      

3.5.2 Information Required 

As per the DtW Standards, the operator will require appropriate flow/hydrodynamic information to inform the 

process for calculating appropriate dilution ratios, and thus identification of treatment standards or allowable 

discharge flows. Where possible, empirical flow data should be used to calculate the appropriate Mean 7-Day Low 

Flow statistic (based on appropriate minimum data requirements, to be detailed in the proposed Guidance 

Document). 

The appropriate level of information will need to be guided by a SQEP and may result in the requirement to obtain 

additional data to robustly inform the required dilution ratios to be applied to the DtW regime. Where appropriate 

flow/hydrodynamic information is not available, this will need to be obtained.  This may be available from the latest 

version of the Ministry for the Environment ‘River Flow’ geospatial data7. 

If an appropriate flow record for a surface freshwater receiving environment is not available, additional site-specific 

flow gauging may be required to inform river flow conditions.  At a minimum, three consecutive years’ flow record 

would be required to robustly inform site specific trends (the method to obtain this data would depend on location 

and operator requirements, but for example, can include the use of continuous water level loggers retrieved 

periodically to obtain data).  Similarly, a verified synthetic flow record or modelled flow information may be able to 

inform the envelope of effects for a 35-year application. In the absence or inability of the operator to obtain 

appropriate flow data, an alternative pathway to identifying the adjusted dilution ratio for the dual scheme may be 

required, which for example may be based on receiving environment (upstream and downstream) monitoring to 

demonstrate the required dilution ratio that could be achieved for the flow regime. 

The SQEP will also need to guide how potential climate change impacts over the 35 year consent period are 

factored in the assessment of Dual Discharge schemes, including in terms of discharge period and Mean 7-day 

low flow calculations. Longer periods of low flow in rivers/streams may require greater reliance on the DtL scheme, 

whereas longer wet periods or more frequent extreme rainfall events may require less reliance on DtL scheme. 

Conversely, Mean 7-day Low Flow may be over-estimated if longer periods of low rainfall become common in the 

future, depending on timing of discharge to water. 

Post consenting, the operator will require ongoing data to inform appropriate dilution ratios and when discharge 

regimes can be switched from DtW to DtL (and vice versa). For example, this may be in the form of real-time flow 

monitoring, or a suitable alternative for smaller schemes. 

3.5.3 Requirement for a Guidance Document 

On the basis of the information described in Section 3.5.1 and 3.5.2, a Guidance Document will be useful to: 

– Describe information requirements for consenting. 

 
6 Physical conditions of respective DtW/DtL receiving environments are highly correlated with seasonal timeframes.  The consent conditions 
may reflect this, but the intent is to not restrict the dual scheme on the basis of calendar definitions, rather it is determined by the physical 
conditions (and key constraints) of the receiving environment receiving the discharge. 
7 River flows | MfE Data Service  
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– Describe DtW/DtL requirements for informing the iterative process. 

– Describe the requirements for any bespoke statistical calculations required to: 

• Establish the minimum time period to inform the hydraulic analysis on which to base the adjusted Mean 

7-day Low Flow calculation. 

• Establish multiple Mean 7-day Low Flow statistics. 

– Describe information requirements for post-consent monitoring (operational and receiving environment 

monitoring). 

– Describe roles and responsibilities of a SQEP to inform the steps above. 

3.6 Recommendations for Order of Council 

It is recommended that dual scheme discharges are enabled through the DtW and DtL Standards, and that the 

relevant Standards (and associated technical assessments) are applied for the conditions during the period of 

discharge only. 

It is recommended that the envelope of effects for the 35-year consent period is retained to inform potential future 

effects. 

Supporting advice notes: 

– A suitably qualified and experienced practitioner (SQEP) will be required to undertake the appropriate DtW 

and DtL technical assessments, in accordance with the requirements in those Standards, to inform 

appropriate treatment standards/classes for the intended discharge volume and duration. 

– The requirement to provide and maintain appropriate real time measuring equipment or a suitable alternative 

for smaller schemes is expected to be included as a consent condition. 

– Assessments and discharge regimes can include multiple scenarios and can be iterative, with the intent that 

the flexibility provides for optimal receiving environment protection. 

– A Guidance Document setting out the framework will be useful to inform operators on development and 

implementation of the process to incorporate DtL and DtW standards according to site specific requirements. 
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– A preliminary estimate of the groundwater hydraulic properties (hydraulic conductivity, transmissivity, aquifer 

thickness, specific yield, heterogeneity). 

– Hydrology (i.e., water sources and abstraction, flow regime, quality and trends and connection to 

groundwater).   

– Climate data (total annual and probability of extreme rainfall events) particularly focused for areas with 

frequent intense rainfall and potential evapotranspiration. 

– Available soil data (i.e., types, infiltration rate, texture, drainage capacity and attributes, profile available 

water, heterogeneity, nitrogen and phosphorus leaching potential, Phosphate retention (from regional and 

national maps, i.e. S-map). 

– A preliminary estimate of the soil moisture and the percentage of days per year it will exceed field capacity, in 

its baseline state and subsequently with treated wastewater application. Required key element for slow rate 

(SR), optional (dependent on proposed system type) for RIS.  

– Initial estimate of the treated wastewater application area9 required based on hydraulic loading, plus an 

allowance for conservatism as well as associated ancillary area required for RIS (i.e., space available for the 

system, allowing for rest periods, expansion, buffer zones, reserve area, access roads or paths). 

– Identify potential receptors, proximity and sensitivity (including environmental, human / social, cultural, built 

environment). Consideration should be given to immediate and ultimate receiving environments and should 

identify adequate buffer zones to reduce off site impacts. 

– Site contamination history.  

– Current and proposed land use within potential application area (consider ownership), including whether the 

land will be accessed by the public.  

– Feasibility of utilising the land productively to reduce nutrient leaching, i.e., cut and carry (not applicable for 

RIS). 

– Natural hazards10 such as flood-prone land and instability, and future climate risk (e.g. sea level rise).  

– Existing environmental pressures in the catchment (i.e., existing state and potential for cumulative effects on 

the receiving environment). 

– Desktop groundwater assessment on available empirical and literature data sources (i.e., soil moisture 

sampling, any previous groundwater sampling, modelling or reporting to determine magnitude of groundwater 

mounding). 

– Review of relevant local council plans, policies and rules, (i.e. nutrient allocation, cultural heritage sites, 

significant ecological areas, natural wetlands). 

– Existing monitoring and compliance records (for existing DtL system or site), which may signal an existing site 

is not working well and likely to be releasing nutrients or pathogens to receptors. 

The assessment should be completed by a SQEP and the results of the investigation reviewed by key 

stakeholders and relevant professionals. Any significant gaps in technical information should be identified and 

rectified to inform the subsequent Site Capability and Risk Assessment processes. The SQEP will also need to 

guide how potential climate change impacts over the 35-year consent period are factored in the baseline 

assessment. For existing DtL systems, much of the required information to inform the risk and site capability 

assessments will be already available.  Where existing monitoring data (groundwater or surface water) are 

available, these can be used in place or alongside models to provide more certainty in the assessment. 

  

 
9 This is defined as the site for the purposes of calculating TN and TP annual loading rates. Where the site is the total land area over which 
treated wastewater is directly applied. The site is essentially the wetted area of the DtL system, including setback distances between irrigators, 
driplines, trenches, beds etc. The site excludes land area where treated wastewater is not directly applied on a routine basis, such as buffer 

distances (e.g. to sensitive receivers), DtL reserve area, WWTP and associated areas (e.g. access roads).  
10 During baseline assessment, Regional and District plans will need to be checked for restrictions regarding social, cultural and ecological 
requirements. In addition, they should be checked for natural hazards, i.e., sites with an unacceptable risk will have already been excluded 

(e.g. flood-prone land). However, these plans and maps can be confirmed during natural hazard categorisation assessment.  
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The purpose of this advice is to recommend alignment across the SRI and RIS approach to risk assessment. That 

is, the recommendations apply to the DtL Standards as a whole.  

As noted in the SRI and RIS technical documents, the DtL Standards apply only to total nitrogen (TN), total 

phosphorus (TP), and the faecal indicator bacteria E. coli. Other contaminants of concern will be managed outside 

of the DtL Standards. 

5.2 Risk assessment process and alignments 

A common approach to the risk assessment process is proposed across RIS and SRI for the DtL Standard that 

aligns with the Risk Assessment Framework presented in the draft RIS report. 

An overview of the recommended Risk Assessment Framework for the DtL Standard is shown schematically in 

Figure 1. As noted in Figure 1 (and set out in both the RIS and SRI reports), the Baseline Assessment is required 

to be undertaken as a desktop feasibility study on a prospective land parcel, prior to progressing to subsequent 

steps in the Risk Assessment Framework. It is anticipated that the Baseline Assessment requirements will be 

detailed in guidance accompanying the Standards. As noted in the RIS/SRI reports, sites with an unacceptable 

risk (e.g. a natural hazards such as flood prone land etc, as identified on Regional and District plans) will likely be 

excluded during the baseline assessment stage.   

 

Figure 1 Schematic of Risk-based process for Iterative process for Discharge to Land assessment (Figure 4.1 in RIS report) 

The Risk Assessment Framework is described in the draft RIS report and not repeated in this document. This 

section steps through the framework for the DtL Standard (i.e. both SRI and RIS) and recommends amendments 

to the following aspects of the framework in the draft RIS report:  

– Table 4.1 (Minimum Risk/Hazards)  

– Table 4.2 (Likelihood definition) 

– Table 4.4 (Risk Level Matrix)  

– Table 4.6 (Aggregated Risk).  

No changes are proposed to Figure 4.1 (schematic of the risk-based approach under framework), Table 4.3 

(Consequence) or Table 4.7 (Matrix for selection of applicable Standard Class) in the draft RIS report for the DtL 

Standard (i.e. SRI and RIS). 

It is noted that the concepts of Site Capability Category and Standard Class apply across the DtL Standard. 

However, there are different requirements for RIS and SRI. Requirements for RIS are presented in the draft RIS 
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For existing DtL systems (i.e. both SRI and RIS), the Site Capability Category is undertaken as an ‘on balance’ or 

‘weight of evidence’ approach, to be inclusive of all existing monitoring data and based on SQEP judgement. The 

SQEP will also need to guide how potential climate change impacts over the 35-year consent period are factored 

in the site capability assessment.  

Generally, suitability for slow rate irrigation decreases with ascending category. At some sites, an attribute may 

vary over the site. For example, drainage over parts of the site may be Category 1 and other parts may be 

Category 2 and/or Category 3.  In addition, the categories for some factors may be common and others different.  

For example, a site may be Category 1 for soil drainage and soil texture yet Category 3 for proposed land use. 

Selecting a single site capability for determining, along with Risk level, the Standard Class keeps the DtL 

standards simple to use and monitor and would fit most situations.  Different parts of a larger discharge to land site 

could potentially have areas with significantly different risks or site capability factors.  There is no particular 

concern with being able to treat these areas separately and having different standard classes applicable for 

defined areas within a discharge to land area under a single consent.  

If the site capability assessment concludes a Category 5 (unsuitable) ranking and mitigations cannot be applied to 

reduce the ranking (see Section 5.5), then the DtL standards do not apply. 

The reasons for the changes to the site capability assessment factors for SRI are outlined below:  

– Drainage – S-map categories have been adopted. In addition, drainage impediments in the underlying vadose 

have been included to be consistent with the RIS standard and allows the use of the available information in 

S-map. The top 1m of the soil is where the majority of the wastewater treatment occurs.  

– Soil Type and Suitability - No changes proposed. 

– Climate and soil moisture regime – this factor is critical in understanding the hydraulic assimilative capacity 

and treatment performance of the soil. The table has been aligned to the USEPA 2006 provisions, which 

analyses soil moisture balance using climatic data and irrigation regimes.  

– Proposed land use – a clearer definition of this factor has been proposed based on now much nitrogen is 

likely to be removed via the vegetation/crop cover on the site (based on published information).  Nutrient 

uptake via crops/vegetation is required to provide a more moderate net loading consistent with equivalent 

farming operations (e.g. fertiliser or FDE application). TP uptake is expected to follow a similar pattern to TN 

with the additional reduction via soil adsorption.      

– Topography/Slope – no changes have been proposed.  A number of current discharges to land systems 

operate successfully on slopes and risks associated with run-off would input into the risk level assessment. A 

requirement for very low slopes for Site Capability category 1 would reduce the flexibility of operators to 

develop sloped areas that could operate effectively with buffers or other mitigation measures.  

– Depth to groundwater – a less conservative approach has been proposed consistent with the USEPA 2006 

process design manual. This avoids double counting of groundwater risks. 
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consequence of increasing sludge production at WWTP, which consequently needs to be managed. 

Consistency is required. 

2. Nitrogen loads of 500 kg /ha/y seems to be a fairly high load that a system applying this level should require 

specialised input. This is particularly so given these higher rates will most likely be non-deficit, which may 

generate high losses of nutrients to groundwater and surface water. These high rates can easily exceed that 

which can be used for agronomic benefit, a catchment nutrient balance with offsets in nutrient loss from a 

non-wastewater application site is considered necessary to allow the high loading rate system’s effects to be 

managed. 

3. When hydraulic loads are elevated, soils and plants can become deficient in nitrogen, which may force 

scheme operators to add synthetic fertiliser to the land. This would defeat the purpose and cost of removing 

nitrogen from the treated wastewater before discharging it to land. It is much better to retain nitrogen in the 

form of ammonia in the treated wastewater as much as possible and irrigate it to land for maximum plant 

growth benefits. Consideration should be given not to over treat wastewater and instead aim to use the land 

as part of the treatment system and not just a dispersal area. 

4. There is no explicit consideration of land management implications or nutrient removal by stock exports, cut 

and carry, or crop harvesting in the site capability assessment. However, the original GHD advice included all 

inputs (fertiliser and excreta) and exports (animals and harvesting) in these limits, so the total nitrogen and 

total phosphorus loads appear to be the net loads applied from all sources after subtracting all nutrient losses. 

The net load approach creates operational difficulties, while a set input load per ha, as mentioned earlier, is 

easy to administer and show compliance. The loading rate definition issue requires clarification.  

5. Under the proposed discharge to land standard, Class 1 determines a load limit of 500 kg/ha/year for total 

nitrogen. The Council recommends a lower load limit as 500 kg/ha/year could lead to significant leaching and 

nitrate concentrations in groundwater that could exceed the Maximum Allowance Value (MAV) for drinking 

water, especially in the Canterbury area due to its soil structure. It could also result in breakthrough of 

pathogens into groundwater with irrigation or after rainfall events. Any load limit to land would also need to 

include the contribution that farming activity has on that land. Consideration should be given to the receiving 

surface water environment that the groundwater discharges to which is often more sensitive to nitrogen 

enrichment than groundwater drinking water standards.  

6.3 Response to submissions 

Responses to the points raised from submissions as provided by Taumata Arowai are listed below. The number of 

the response corresponds to the submission presented in Section 6.2. 

1. The potential for a single parameter to be the limiting factor in the design of a WWTP is normal and is not 

considered to be an issue for the Standards. 

2. Under the DtL Standard, Standard Class 1 loading rates (i.e., the highest loading rates) are only applicable 

when the proposed DtL meets Site Capability Category 1 or 2 (Table 10 in Priority Item 14) and an 

Aggregated Risk Level (Table 9 in Priority Item 14) 1 or 2, based on Table 4.7 in the RIS report (replicated in 

Table 12). A site where Standard Class 1 can be applied will have been assessed by a SQEP to meet at a 

minimum: 

a. DtL system has significant nutrient uptake (>400 kgN/ha/year) by vegetation, e.g., via cut and carry. This 

will reduce nutrient losses. 

b. DtL system is operated as a deficit scheme (below field capacity) or so the soil never reaches field 

saturation. This will minimise deep percolation. 

c. Has minimal receptors that could be potentially affected.  

3. The application of synthetic fertiliser to land may be required to maintain vegetation cover.  To address this 

the proposed Standard provides total nutrient loading limits for the DtL site, which includes the nutrient 

loading from the treated wastewater discharge itself as well as other on-site activities (e.g. seasonal fertiliser 

application). 

4. Nutrient removal is a key component of a site’s capability. The removal of nutrients has been considered in 

determining a site’s capability and hence, determines what loading rate is suitable. See response Number 2. 

5. See response Number 2. The aquifers widely utilised for drinking water supply in the Canterbury region would 

be a key receptor to any pathway picked up in the risk assessment. If a site is located near or may affect a 





 

GHD and subconsultants | Taumata Arowai | 12669824 | Report – Final 31 

 

notably for one crop and carry system where the existing consent authorises a higher TN loading limit than that 

proposed for Class 1, which requires the DtL system to have significant nutrient uptake (>400 kgN//ha/year) by 

vegetation.  

Typically, TP loading is not controlled under the SRI consents reviewed and, when present, the basis for the TP 

loading limit is unknown. Overall, the previously proposed TP loading limits for the Standard were lower than 

current consented values.  

Analysis of E. coli loading limits was carried out as part of Priority Item 14 (Section 5). Whilst the focus was for that 

analysis was on unrestricted public access to SRI land application systems, it confirms there is no need to change 

the E. coli loading limits for the three Standard Classes with restricted public access. 

6.5 Proposed revised limits for SRI 

The technical team reviewed the previously proposed limits for SRI using the general approach developed for RIS. 

The approach involves considering the loading rate limits for each Standard Class across three methods as 

described in Section 5 and 5.1 in report titled ‘Technical Advice on Wastewater Performance Standards – Rapid 

Infiltration Systems (RIS).   

The inputs for each method were modified to reflect SRI, incorporating revised Site Capability Category 

descriptions presented in response to Priority Item 14 and loading rates from SRI consents summarised in Section 

6.4.   

Table 18 sets out the recommended amendment to the table in Section 2.16 of the ‘Technical Advice on 

Wastewater Performance Standards: Discharge to Land’ report (SRI report) to better reflect current consents and 

aligned through the methodology used for developing numeric limits for RIS. The loading rates (TN and TP) within 

each Class account for the total load to a site, including from the treated wastewater discharge itself and other on-

site activities (e.g. seasonal fertiliser application).   

Amendments in Table 18 as shown by deletions in strike-through text and additions in italics and underlined. 

Amendments are as follows: 

– The TN loading limit for Standard Class 1 was increased from 500 to 550 kgN/ha/year to better align with 

outputs across the three methods, which included considering the revised Site Capability Category 

description for nutrient uptake by vegetation and current consents. No change to limits for Standard Class 2 

or 3.  

– The TP loading limits were generally increased to better align with outputs across the three methods, which 

included considering revised Site Capability Category description, TP removal rates from literature, and 

current consents.  

– The E. coli limit for Standard Class 2 was increased from 2,000 cfu/100mL to 10,000 cfu/100mL to better align 

with outputs across the three methods as well as consideration of E.coli limits for RIS. No change to limits for 

Standard Class 1 or 3. For clarity of interpretation, the addition of a new column for E.coli limits for SRI sites 

with unrestricted public access has been provided instead of the previous footnote to the table; no change to 

numeric limit.   

– Revisions to table notes to better reflect current status of DtL standard and recommendations from technical 

team. 
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7.3 Operation and Maintenance Manual  

The purpose of the Operation and Maintenance Manual is to detail the system, and how it should be operated, 

maintained, and monitored during normal and exceptional circumstances. It is intended to be used by those 

operating and maintaining the land application system. 

The contents of the Operation and Maintenance Manual will include: 

– as-built drawings 

– protocols for operating the system safely 

– methods and infrastructure for monitoring and managing the wastewater input (discharge from the WWTP 

and storage system) to the discharge to land system, 

– methods and infrastructure for monitoring and managing the discharge to land of the wastewater including the 

operational performance of hydraulic, mechanical, electric and control systems including process flow 

diagrams, electronic controllers, and instrumentation, including (as applicable) weather, irrigation scheduling, 

soil moisture monitoring, cut and carry operations, and on-line tools 

– detailed instructions for operating each component of the system 

– monitoring and maintenance schedules and associated safety precautions and procedures, and equipment 

testing and replacement schedules 

– equipment specifications and troubleshooting guides 

– record-keeping schedules, templates, software, and filing provisions 

– as-built drawings and schematics 

– manufacturer operating and service manuals and service contacts 

– emergency conditions, design mitigation provisions, complaints register, and operational response 

procedures. 

– templates and systems to record inspections, maintenance, incidents and monitoring results 
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Systems where the annual hydraulic loading rate is less than 6 m per year. Typically, applications events 

are less than 5 mm/hour, or 15 mm per application event 

The reason for this update is to align the definitions of RIS and SRI to ensure there is not an instance between the 

two defined annual hydraulic loading rates where a system would be subject to being excluded from the Standard.  

On this basis, if the annual hydraulic loading rate is less than 6m per year any SRI specific exclusions apply, and 

RIS specific exclusions and requirements are not relevant. If the annual hydraulic loading rate is greater than 6m 

per year, any RIS specific exclusions apply, and the SRI specific exclusions and requirements are not relevant.  

9.2 Exclusions from the Discharge to Land Standard 

The exclusions, situations where the Discharge to Land Standard should not apply, have been revised as result of 

the responses to other Priority items and the need to align the Risk Assessment Framework across both RIS and 

SRI. 

The following exclusions therefore apply to the Discharge to Land Standard:  

– Any direct discharges into groundwater. 

– Any periodic wastewater treatment plant bypass discharges.  

– Discharge to natural and or constructed wetland(s). 

– Areas which are wāhi tapu, tūpuna, and other sites on Rarangi korero / NZ heritage list. 

- If the site capability is deemed category 5, it is unsuitable, and mitigations are required to reduce the 

category, or an alternative site must be considered.  

- If the site capability is deemed category 4, and the aggregated risk level is a level 4, the Standards cannot be 

applied unless mitigations can be implemented to reduce the site capability category and / or the aggregated 

risk level. If neither can be mitigated to an appropriate level an alternative site / option must be considered.  

- For SRI only: Discharges to land for water reuse or recycling, which requires a higher level of treatment. This 

includes irrigation of crops for human consumption, irrigation of pasture or crops for animal consumption, 

irrigation of public amenities with unrestricted access (based on limits for Standard Class; higher wastewater 

quality limits to enable this activity proposed under Priority Item 14). 

– For RIS only: Discharges for Managed Aquifer Recharge (MAR) which have different primary objectives, 

generally related to enhanced groundwater storage, water quality improvements and water management.   

It is important to note, the application of limits for Total Suspended Solids (TSS) and biological oxygen demand 

(BOD5) are also excluded from the Discharge to Land Standards.  

9.3 Site Selection and Operational Exclusions  

Whilst not exclusions from the Standards, a range of other factors become site specific or operational factors, 

which may inhibit the site from being suitable for land application of treated wastewater. These include: 

- Limiting factors determined as an outcome of the Baseline or Risk Assessment. 

- Factors defined in the Site Capability Assessments, including but not limited to the drainage, soil type, depth 

to groundwater, land use, and topography of the site.  

- Operational practices that must be followed (assumed to be applied), including but not limited to 

• Standdown / rest periods  

• Exclusions from application areas for stock, other animals (pets), and the public. This may always apply 

to the site or during and following application, depending on the system. 

• Design application rates and soil permeability 

• Monitoring requirements (operational and environmental). 

 






