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DELMORE PROPOSED WWTP DISCHARGE: IMPACT ON WATER QUALITY

Background 
Vineway Limited (Vineway) is proposing to develop approximately 109 ha of land in six contiguous lots 
at 88, 130 and 132 Upper Ōrewa Road and 53A, 53B and 55 Russell Road (‘the Delmore development’). 
If connecting to the Watercare wastewater network is not feasible for development Stages 1 and 2, 
Vineway intends to construct a private, on-site wastewater treatment plant (WWTP) at 55 Russell Road 
(‘the site’; Figure 1), to accommodate the domestic effluent generated by the development.  

Wastewater will be treated through a membrane bioreactor (MBR) followed by reverse osmosis (RO), 
then discharged to land via a low-pressure disposal system, with flows directed to an infiltration bed and 
various irrigation areas. Water discharged to the infiltration bed is expected to ultimately reach an 
unnamed tributary of the Ōrewa River, which runs through the proposed Delmore development (Figure 
1). For the reasons outlined under Modelling Assumptions and Methodology, irrigated flows are not 
expected to reach the unnamed stream and, as such, do not form part of this assessment. 

Vineway engaged Viridis Limited (Viridis) to investigate the potential environmental effects of WWTP 
discharges to the unnamed stream during Stage 1 of the development. This memorandum presents the 
results of receiving-water modelling for three discharge scenarios identified by Apex (2025) 
(representative of summer low-flow, average, and peak wet-weather conditions) and interprets these 
results in the context of the stream’s baseline ecological condition. Catchment-scale context is also 
provided to consider potential effects on the downstream Ōrewa Estuary, and proposed ecological 
monitoring conditions are outlined to verify effects and support adaptive management. 

Modelling Assumptions and Methodology 
Receiving water flows in the unnamed stream are expected to vary through the year due to seasonal 
changes, as will wastewater volumes generated by the development. To represent this variability, three 
discharge scenarios were modelled to capture the anticipated range of operational and hydrological 
conditions. These scenarios are representative of summer low-flow, average, and peak wet-weather 
conditions. 

Employing a mass balance approach, the resulting water quality of the stream in each discharge scenario 
was estimated with the following equation: 

𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 𝑊𝑊𝑊𝑊 =  
(𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 ×  𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵 𝑊𝑊𝑊𝑊) + (𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷ℎ𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎  𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 × 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷ℎ𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 𝑊𝑊𝑊𝑊)

𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 + 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷ℎ𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓
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The surface water quality modelling was based on the following assumptions and limitations: 

• Treated discharge flow estimates were provided by Apex (2025) for Stage 1 of the Delmore 
development (Table 1), which accommodates flows from approximately 475 lots. Under Scenario 3, 
peak wet weather flows were modelled as the WWTP discharge diluted by a factor of 1.2 (Apex 
2025), with the dilution water assumed to be of a quality equivalent to that of the stream. 

• Discharge loads were presumed to be consistent irrespective of discharge scenario and was based 
on the estimates provided by Apex (2025) for MBR and RO treatment. 

• Under each scenario, the following flow distribution was assumed between the infiltration bed and 
irrigation areas (Figure 1): 

o Scenario 1: 15% of flows directed to the infiltration bed, 20% directed to the on-site irrigation 
areas, and the balance directed off-site for disposal. 

o Scenarios 2 & 3: 85% of flows directed to the infiltration bed, and 15% directed to the on-site 
irrigation areas. 

These flow distributions were informed by the WWTP design (Apex 2025), and the assimilative 
capacity of the stream.  

• All water discharged to the infiltration bed was assumed to eventually reach the stream. 

• The RO reject stream and a portion of treated flows are proposed to be managed by irrigation 
(Apex 2025). Irrigation is proposed to be applied at sustainable agronomic rates consistent with soil 
infiltration capacity, slope, and vegetation demand, as outlined in the current design and supported 
by geotechnical/hydrological advice (Riley 2025). On this basis, irrigated flows are assumed to be 
retained within the root zones or soil profile, with no overland runoff or subsurface drainage 
recharging the unnamed stream. This assumption is conditional on irrigation being designed, 
operated, and maintained in accordance with the proposal and specialist recommendations. 

• Stream flows under each scenario were obtained from NIWA’s river flow prediction website 
(Whitehead & Booker 2020). These flow estimates range from 3.4 L/s (i.e., the 7-day mean annual 
low flow, MALF) to 81.6 L/s (the ‘FRE3’ flow, or three times the median flow) (Table 1). 

• The background quality of the stream was based on the average water quality measured at an 
ultimate downstream site (‘DS-2’) on 31 December 2024 and 28 January 2025. Analysis reports 
have been included as Attachment A. Values below detection limits were modelled as half the 
detection limit, as is standard practice.  

• The receiving water quality was only modelled for the key contaminants of most concern, where 
Apex was able to quantify for the discharge. As reported in Apex (2025), RO treatment provides 
very high removal of other constituents, including emerging organic contaminants (EOCs) and 
metals. On this basis, concentrations of these substances in the treated effluent are expected to be 
very low, and their potential effects on the stream were not assessed further. 

• The influence of runoff from existing or future land uses was not modelled. Accordingly, the 
assessment does not account for potential increases in urban-derived contaminants within 
stormwater post-development, nor does it quantify any potential improvement in runoff quality 
associated with the removal of current agricultural land-use inputs. Background water quality has 
therefore been treated as unchanged between pre- and post-development conditions for the 
purposes of this assessment.  
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Scenario 3 

Under peak wet weather conditions (Scenario 3), discharges from the WWTP are expected to have 
minimal impact on receiving water quality. The primary effect is a slight increase in contaminant 
concentrations compared to baseline conditions; however, these changes do not result in a shift in 
Attribute Bands or to an exceedance of ANZG DGVs. Overall, no meaningful change in water quality is 
anticipated.  

Summary 

The results of modelling illustrate that under summer, typical (median) and peak wet weather flow 
conditions, the proposed discharge of treated wastewater will avoid significant impact on receiving 
water quality. The increases in total ammoniacal nitrogen and DRP under Scenarios 1 and 2 are not 
expected to result in material harm to the stream's aquatic community, as concentrations remain within 
NPS-FM Attribute Band B and comply with relevant ANZG DGVs. Furthermore, the stream’s invertebrate 
community is comprised of non-sensitive, pollution-tolerant aquatic species. Potential impacts on fish 
are also expected to be minimal, given the limited scale and duration of predicted changes in water 
quality. Overall, the proposal was found to provide sufficient protection of the water quality and 
ecological values of the stream, avoiding material adverse effects.  

Effects on the Orewa Estuary 
A key consideration following the receiving‐water modelling is whether the predicted nutrient increases 
could translate into effects on the Ōrewa Estuary, and how the proposal compares with other nutrient 
sources within the upstream catchment. To provide context, the scale of the proposed discharge has 
been assessed relative to indicative nutrient loads from surrounding land uses. 

The southern stem of the Ōrewa River is a major inflow to the estuary and drains an upstream 
catchment of approximately 1,615 ha (as per Auckland Council GeoMaps’ overland flow path layer). 
Much of this catchment is currently in agricultural use and, given its rural zoning, a substantial 
proportion is expected to remain so (Figure 2). Although the Ōrewa Estuary receives inflows from a 
much wider catchment, the southern stem is considered here as a major nutrient pathway to the 
estuary and provides a conservative basis for comparing the proposal against existing upstream nutrient 
sources. 

Indicative nitrogen and phosphorus loads from agricultural land uses were estimated using national 
average export coefficients from Monaghan et al. (2021a). Sheep and beef farming typically contributes 
around 12 kg N/ha/year and 0.8 kg P/ha/year to surface water2. However, given that many farms in the 
catchment have been retired, reductions associated with land retirement were also considered. 
Monaghan et al. (2021b) report mitigation effects of up to 1 kg N/ha/year and up to 0.65 kg P/ha/year. 
Conservatively assuming that half of the catchment (~808 ha) is currently retired agricultural land, the 
estimated nutrient contributions from this retired land equate to approximately 8,888 kg of total 
nitrogen and 121 kg of total phosphorus per year entering the Ōrewa River. 

 

 
2 Presumed to be total nitrogen and total phosphorus loads. 
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Proposed Conditions 
Vineway proposes to implement ecological and water quality monitoring conditions to complement this 
assessment. These conditions provide a verification and adaptive-management framework, confirming 
that discharge effects remain consistent with predictions, enabling early detection of any unforeseen 
changes, and requiring an appropriate management response where necessary. Accordingly, Vineway 
proposes the following conditions for inclusion in the consent: 

• The consent holder must undertake water quality monitoring and ecological surveys at the 
following locations within the unnamed tributary of the Orewa River: 

o A control site, ‘US’, situated approximately 100m upstream from the infiltration bed discharge. 

o An impact site, ‘DS-1’, situated approximately 50 downstream from the infiltration bed 
discharge. 

o A second impact site, ‘DS-2’ situated approximately 50 m downstream of the main channel’s 
confluence with a tributary. 

Monitoring should be undertaken by a suitably qualified ecologist or environment scientist. 

• Surface water quality sampling shall be undertaken: 

o For a period of at least 12 months prior to commencement of discharge, at quarterly intervals, 
to establish baseline conditions and seasonal variability. 

o Following the commencement of the discharge, at quarterly intervals. 

o Once the development has been operating at design capacity for a minimum of two years, the 
sampling frequency may be reduced to once every three years, in consultation with the 
Consent Authority, provided monitoring demonstrates no significant discharge-related 
reduction in surface water quality.  

• All surface water quality samples must be tested for the following parameters: 

o pH 

o Total suspended solids 

o Total ammoniacal nitrogen 

o Nitrate-nitrogen 

o Total nitrogen 

o Dissolved reactive phosphorous 

o Total phosphorous 

o Escherichia coli 

o Enterococci 

o Soluble carbonaceous five-day biochemical oxygen demand (cBOD5) 

Sample analyses must be undertaken by an IANZ accredited (or equivalent) laboratory. 
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• Ecological surveys shall be undertaken: 

o Once, prior to the commencement of the discharge, during summer. 

o Annually, following the commencement of the discharge, during summer. 

o Once the development has been operating at design capacity for a minimum of two years, the 
sampling frequency may be reduced to once every three years, in consultation with the 
Consent Authority, provided monitoring demonstrates no significant discharge-related 
deterioration in ecological condition. 

• Each ecological surveys will include, at each monitoring site: 

o A qualitative assessment of physical habitat characteristics. 

o Collection and analysis of macroinvertebrate samples. 

o Overnight fish trapping. 

• Monitoring results shall be compiled, interpreted, and reported in an Annual Environmental 
Monitoring Report, to be submitted to the Consent Authority by each anniversary of consent 
commencement. The report shall compare monitored results against baseline conditions (including 
seasonal variability) and relevant guideline values and shall assess whether any observed changes 
are attributable to the WWTP discharge. 

• Where monitoring identifies a deterioration in water quality and/or ecological health that is 
attributable to the WWTP discharge, the Consent Holder shall: 

o Investigate the cause and extent of the deterioration. 

o Provide a report to the Council within 20 working days of becoming aware of the deterioration, 
including recommended actions. 

o Implement any remedial measures required to address discharge-related effects. 

Conclusion 
Based on receiving-water modelling, baseline ecological data, and catchment-scale context, the 
proposed Delmore WWTP discharge is not expected to result in significant adverse effects on water 
quality or ecological values within the unnamed tributary of the Ōrewa River or the downstream Ōrewa 
Estuary. Predicted increases in nutrient concentrations are small, localised, and short-lived, and are 
unlikely to cause material effects on macroinvertebrate or fish communities. The proposed monitoring 
conditions provide an appropriate verification and adaptive-management framework to confirm these 
outcomes and ensure that any unforeseen effects are identified and addressed promptly.  
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Attachments 
Attachment A – Analysis Reports 

Attachment B – Receiving Water Guidelines 
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