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Executive Summary 

Watercare operates the Raglan Wastewater Treatment Plant (WWTP) on behalf Waikato District Council 

(WDC). The Raglan WWTP currently discharges treated wastewater via a marine outfall into the Raglan 

Harbour. Due to instances of non-compliances with its current consent, the Raglan WWTP is currently 

undergoing substantial upgrades to a Membrane Aerated Biofilm Reactor (MABR)/Membrane Bioreactor 

(MBR) treatment process which will be a step change in the level of treatment and provide a very high-quality 

treated wastewater. In response to long-standing community and Whāingaroa hapū concerns regarding the 

discharge into Raglan Harbour, investigations into alternative discharge environments have been undertaken 

over a number of years and a Best Practicable Option (BPO) has emerged. The BPO includes the discharge 

of MABR/MBR and UV treated wastewater to land through a coastal gully system located in Wainui Reserve, 

with contingency discharges discharging to the existing outfall in the Raglan Harbour.   

Beca Limited (Beca) were engaged by Watercare on behalf of WDC to undertake a baseline water quality 

assessment and an assessment of effects for the proposed discharge of treated wastewater to the gully 

system and to the existing outfall location in Raglan Harbour.  

The gully system receiving environment baseline assessment found that during two site visits surface water 

was encountered approximately 30m downstream of the head of the gully, however, the surface water 

dissipates through the soils near the center of the gully. The gully’s hydrology is influenced by both 

groundwater and natural seepage from the surrounding higher landscape; however, groundwater infiltration 

is likely limited due to the soil type at the top of the gully and the groundwater level at the bottom of the gully. 

The Raglan Harbour receiving environment and water quality baseline assessment found: 

• The existing scenario was assessed as safe across all locations for primary contact recreation, 

secondary contact recreation, and raw shellfish consumption (excluding a low IIR risk identified at the 

outfall). 

• The 2019 baseline assessment predicted that the Raglan WWTP discharge would have a negligible 

effect on water quality in Raglan Harbour beyond the 150m zone of reasonable mixing. 

• The water quality modelling assessment found that by optimising the discharge timing, the minimum 

dilution at the existing outfall would increase from 96-fold to 314-fold for the optimised timing scenario. 

Discharge optimisation was undertaken at Raglan WWTP and was completed around 2021. 

• The assessment of emerging organic contaminants (EOCs) found that the concentrations of EOCs 

present in the treated wastewater does not pose a risk to aquatic organisms.  

Water Quality Effects Assessment  

• Given the high quality of the treated wastewater and the additional nutrient uptake provided by planting 

native species in the gully margins, the overall predicted effect from the discharge on surface water 

quality in the gully system is negligible. 

• Due to the high quality of the discharge, its compliance with Class A standards under the AWRG and 

Victoria unrestricted reuse guidelines, the likely limited infiltration to groundwater, and the additional 

treatment provided by wetland restoration and the natural filtration properties of the soil, the overall 

predicted effect from the discharge on groundwater quality in the gully system is negligible. 

• Given the contingency discharge will largely be MABR/MBR treated with pond + UV treated discharge 

only required during extreme weather events, the predicted negligible effects of the pond + UV treated 

wastewater on water quality, the reduced discharge volumes, and the enhanced dilution due to 

discharge optimisation, the concentrations of emerging organic contaminants (EOCs) in the treated 
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wastewater being lower than what is recognised to pose risks to aquatic organisms, the overall predicted 

effect from the contingency discharge on Raglan Harbour water quality is negligible. 

• The assessment found there is a possibility of treated wastewater flowing to coastal water, however, 

given the high quality of the discharge (meeting Class A of the AGWR and Victoria unrestricted reuse 

standards) and additional nutrient uptake from native planting in the gully, the overall effects on coastal 

water quality is predicted to be negligible. 

Public Health Effects Assessment The public health effects assessment found that if the discharge of treated 

wastewater creates overland flow across the beach at the bottom of the gully, there will be negligible risk to 

public health (including from contact or shellfish gathering) due to the high quality of the treated wastewater 

(meeting Class A of the AGWR and Victoria unrestricted reuse standards). Additionally, with reduced 

discharges to Raglan Harbour, high-quality treatment, and UV- and pond-treated wastewater only released 

during extreme weather events, the predicted effects on shellfish gathering and recreational activities are 

considered negligible. 
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1 Introduction  

The Raglan Wastewater Treatment Plant (WWTP) is operated by Watercare Services Limited (Watercare) on 

behalf of Waikato District Council (WDC). The Raglan WWTP discharges treated wastewater into Raglan 

Harbour via a marine outfall pipeline. The resource consent permitting the discharge expired in February 

2020 and the discharge continues to be authorised by those consents given a replacement consent was 

lodged prior to six-months before the consent expired. In recent years, there have been several instances of 

consent non-compliances, prompting the Waikato Regional Council (WRC) to issue an abatement notice in 

2023. In response, the Raglan WWTP is currently undergoing substantial upgrades, including the installation 

of Membrane Aerated Biofilm Reactor (MABR) / Membrane Bioreactor (MBR) technology, which will 

significantly improve the quality of the treated wastewater. 

Representatives from the community and Whāingaroa hapū have expressed concerns regarding the 

discharge of treated wastewater to the Raglan Harbour. In response, and through significant investigations 

and stakeholder, iwi, and community group consultation, a Best Practicable Option (BPO) has emerged. The 

BPO includes the discharge of MABR/MBR and UV treated wastewater to a coastal gully system located in 

Wainui Reserve, with contingency discharges discharging to the exisitng outfall in Raglan Harbour.   

1.1 Purpose of Report 

Beca Limited (Beca) has been engaged by Watercare on behalf of WDC to undertake a water quality 

assessment and an assessment of effects for the proposed discharge of treated wastewater to the gully 

system and to the existing outfall location in Raglan Harbour.  

In particular this report includes the following: 

• A description of the current and proposed receiving environments; 

• A description of the existing and upgraded Raglan WWTP and proposed BPO discharge scenarios; 

• A baseline water quality assessment of the Raglan Harbour at the existing outfall location and the 

Wainui Reserve Western Gully using available data; 

• Assessment of effects on water quality, contact recreation, and shellfish gathering from the proposed 

discharges at the Wainui Reserve western gully and the Raglan Harbour at the existing outfall 

location; 

• A summary of the report’s findings. 
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2 Description of the Raglan Wastewater Treatment Plant 

The Raglan WWTP is located on Wainui Road to the southwest of Raglan Township. The Raglan WWTP 

receives wastewater from Raglan, the surrounding area, and from the Whaanga Coast reticulation system. 

Treated wastewater from the Raglan WWTP is discharged into the Raglan Harbour via a marine outfall that is 

located near the entrance to the Harbour. Ngarunui Beach is located to the south and Rangitoto Point to the 

north of the outfall and Harbour entrance. Raglan Harbour has an approximate catchment of 445 km2 

consisting mostly of agricultural land. Seven major rivers flow into the Harbour, including Ohautira, Opoturu, 

Waingaro, Tawatahi and Waitetuna Rivers1. The Raglan WWTP, Raglan Township, Raglan Harbour, and the 

approximate location of the outfall is shown in Figure 1. 

 

Figure 1. Map of Raglan WWTP (outlined in red), approximate location of the current outfall, Raglan Township, and 

Raglan Harbour. 

2.1 The Proposed Raglan Wastewater Treatment System  

2.1.1 Membrane Aerated Bioreactor / Membrane Bioreactor  

The Raglan WWTP is currently undergoing extensive upgrades that will significantly improve the quality of 

the treated wastewater. The upgrades include the installation of MABR/MBR technology, a new pump station, 

and a new UV disinfection unit. The upgrades currently being undertaken at the Raglan WWTP are shown in 

 

1 Raglan Wastewater Treatment Plant -Water Quality Assessment, Beca, October 2019. 
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Figure 2 and Figure 3. The treatment processes and discharge locations included in the BPO are described 

in detail in Section 2.2. 

 

Figure 2. Overview of Raglan WWTP upgrades (Source: Raglan WWTP Concept Design – Conveyance & Discharge, 

Beca, August 2025). 

 

Figure 3. Overall treatment process schematic (Source: Raglan Wastewater Concept Design, Conveyance and Discharge 

Report, Beca, August 2025. 
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2.1.2 Proposed Treated Wastewater Consent Limits 

Through discussions between Watercare, Apex Water, and Beca, the consent limits for the upgraded Raglan 

WWTP were established (as shown in Table 1).  

Table 1. Proposed Raglan WWTP treated wastewater consent limits (excluding the MABR/MBR bypass contingency 

discharge). 

Parameter Unit 

Proposed Treated 

Wastewater Consent Limits 

Median 90%ile 

cBOD5 mg/L 5 10 

Total Suspended Solids (TSS) mg/L 5 10 

Total Nitrogen (TN) mg/L 10 N/A 

Ammoniacal Nitrogen (NH4-N) mg/L 2 4 

Total Phosphorus (TP) mg/L 4 N/A 

pH pH units 6.5 – 8.5 

UV dose  mWs/cm2  
UV dose rate limit* of 35 

mWs/cm2   

* A validated UV dose of 35 mWs/cm2 is delivered by the UV disinfection facility for 99% of the time (calculated on the 

basis of a 15-minute average) over each calendar month. 

2.2 Proposed Discharge Scenarios 

The BPO involves two different discharge locations, including a discharge to a coastal gully system in Wainui 

Reserve and to the Raglan Harbour via the existing marine outfall. The treated wastewater discharge location 

will be dependent on influent volumes, the MABR/MBR capacity, and storage capacity. The BPO includes 

three proposed discharge scenarios which are listed below and further described in the following 

subsections.  

1. Scenario One: Normal Operation - All influent treated through the MABR/MBR and UV system 

before being discharged to the Wainui Reserve western gully. This includes situations where the 

existing ponds are used to temporarily store excess flows and later returned for full MABR/MBR and 

UV treatment prior to discharge. Under this scenario, all flows are fully treated before entering the 

western gully. 

2. Scenario Two: Gully Flow Limited - Influent volumes remain within the MABR/MBR treatment 

capacity but outpace the capacity of the Wainui Reserve western gully. Flows are fully treated 

through the MABR/MBR process, with discharge directed first to the gully. Any volumes exceeding 

the gully’s capacity are diverted to the Day Pond, undergo UV treatment, and are then discharged via 

the existing marine outfall to Raglan Harbour. Under this scenario, all flows receive full MABR/MBR 

and UV treatment prior to final discharge, with flow priority given to the gully. 

3. Scenario Three: Contingency Treatment - In situations where influent volumes exceed both the 

MABR/MBR treatment capacity and the available pond storage, the excess flows will receive pond 

and UV treatment before being discharged to Raglan Harbour through the marine outfall. This is 

considered a contingency scenario and is only expected to occur during extreme weather events. 
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2.2.1 Scenario One - MABR/MBR and UV Treated Wastewater Discharged to the Wainui 

Reserve Western Gully  

The upgrades to the Raglan WWTP will be undertaken in stages and will have an ultimate peak dry weather 

flow (PDWF) design requirement of 6,000 m3/day by 2030 and 7,500 m3/day by 20502. The 2050 design 

capacity of 7,500 m³/day will be reached by adding more capacity to the MABR/MBR system. Therefore, all 

flows that are below the design capacity will receive full MABR/MBR and UV treatment before being 

conveyed and discharged to the head of the Wainui Reserve Western Gully or to the Raglan Harbour (further 

discussed below). The concept landscape design3 for the Wainui Reserve Western Gully is summarised 

below and shown in Figure 4: 

1. The MABR/MBR and UV treated wastewater from the Raglan WWTP is piped and discharged into a 

rocky channel, at the head of the Wainui Reserve western gully, that splits into two branches to 

diffuse the flows into the gully wetland. 

2. The treated wastewater then flows down the gully system with some infiltration into the coastal sands 

at the base of the gully system; and 

3. Finally, flows dissipate and enter the coastal dune system.  

 

 

Figure 4. The preferred discharge option for the Raglan WWTP (Source: Raglan wastewater discharge options, Concept 

landscape design package, Beca, August 2025. 

 

2 Raglan Wastewater Concept Design Report, Conveyance and Discharge, Beca, May 2025. 

3 Raglan Wastewater Discharge Options, Concept Landscape Design Package, Beca and Watercare, May 2024. 
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2.2.2 Scenario Two - MABR/ MBR and UV Treated Wastewater to Raglan Harbour Outfall 

Influent flows that exceed the Wainui Reserve Western Gully’s capacity, are below the MABR/MBR design 

capacity of 6,000 m3/day4 by 2030 and 7,500 m3/day by 2050. Excess flow will receive full MABR/MBR and 

then UV treatment before being discharged to the Raglan Harbour during the outgoing tide. The volumes 

discharged to the Raglan Harbour outfall is dependent on Raglan WWTP storage capacity and the Wainui 

Reserve Western Gully’s capacity. The concept design report5 states that treated wastewater will be 

discharged through a headwall outlet at the top of the gully, flowing down the gully via a rock-lined channel 

before dividing into two separate channels to distribute flows into the wetland. From there, the treated 

wastewater will continue down the gully, with some infiltration into the wetland and underlying soils, before 

eventually dissipating into the coastal dune system. To minimise erosion, infiltration in the upper section of 

the gully will be reduced through lining the rock channel with geotextile. Planting of native species is 

proposed along the gully sides and wetland areas, to increase biodiversity, maintain slope stability, reduce 

flow velocities, and provide nutrient uptake. 

The approximate location of the Raglan Harbour marine outfall is provided in Figure 1 and the visible 

discharge pipe located on Ngarunui beach is shown in Figure 5.  

 

Figure 5. Photos of the visible outfall pipeline (Source: Beca site visit on 30 October 2024). 

 
4 Basis of Process Design Report, Lutra on behalf of Watercare, March 2023. 

5 Raglan Wastewater Concept Design Report, Conveyance and Discharge, Beca, May 2025. 
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2.2.3 Scenario Three - Bypass Membrane Bioreactor Contingency Discharge  

The Raglan WWTP will be upgraded over time to have an ultimate design flow of 7,500 m³/day by 2050. 

Therefore, any flows exceeding the design capacity will bypass the MABR/MBR system and storage capacity 

and will undergo pond and UV treatment before being discharged into Raglan Harbour via the existing outfall. 

The treated wastewater quality for this scenario will be similar to the current discharge, which is described in 

detail in Section 4.2.3. 

As shown in Figure 6, between 2020 and 2023 there have only been two instances where influent volumes 

have exceeded 6,000 m³/day and no instances where influent volumes have exceeded 7,000 m³/day. The 

highest influent volume (6,750–7,000 m³/day) was recorded on 14 February 2023 during Cyclone Gabrielle. 

Therefore, it is likely that the contingency discharge (where the MABR/MBR system is bypassed) will only be 

required during extreme weather events, with most of the flows treated via scenario 1 (as detailed in Section 

2.2.1).  

 

Figure 6. Raglan/Whāingaroa WWTP Daily Influent Flows from 2020 - Mar 2023, including wet weather, flows (Source: 

Basis of Design Report, Raglan/ Whaingaroa WWTP Upgrade, Lutra on behalf of Watercare, March 2023.) 
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3 Methodology 

3.1 Baseline Receiving Environment Assessment  

The baseline receiving environment and water quality of the gully system has been assessed using available 

data, and information gathered during multiple site visits. Additionally, a baseline assessment of the surface 

water quality at the existing Raglan WWTP outfall has been conducted, using findings from previous 

investigations. A list of the data sources used in the baseline assessments is provided below: 

• Observations from site visits undertaken on 28 August 2024 and 30 October 2024, where two ecologists 

and two environmental scientists from Beca visited the Wainui Reserve Western Gully and the existing 

Raglan Harbour Outfall location, respectively. 

• Raglan Wastewater Treatment Plant – Water Quality Assessment, Beca, October 2019. 

• Raglan Wastewater Treatment Plant Discharge Assessment, DHI, November 2019. 

• Health risks assessment of Raglan WWTP treatment and discharge options, QMRA Data Experts, April 

2021. 

• Analysis of Emerging Organic Contaminants (EOCs) in Effluent of the Raglan Wastewater Treatment 

Plant, Cawthron, April 2021. 

• Raglan Coastal Reserves Management Plan, for Papahua, Manu Bay, and Wainui Reserves, August 2021. 

• Geotechnical Factual Report, Raglan Wastewater Factual Report, Beca, January 2025 

• Raglan Wastewater Consent – Groundwater Risks Assessment, Beca, June 2025. 

• Raglan Wastewater Consent – Ecological Impact Assessment, Beca, June 2025. 

3.2 Water Quality Effects Assessment  

The effects of the discharge on the gully system’s surface water and groundwater quality, as well as Raglan 

Harbour surface water quality at the outfall location, have been assessed using information from the baseline 

assessment and supplementary data. This includes a review of the initial hydrological modelling, proposed 

consent limits, the ultimate MABR/MBR treatment capacity, and a comparison of the Raglan WWTP's 

potential logarithmic reductions of enteric pathogens and indicator organisms against relevant water 

recycling guidelines. The assessment considers potential effects from the discharge on shellfish gathering, 

contact recreation, and water quality. 
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4 Baseline Receiving Environment Assessment  

In this section a baseline assessment of the two receiving environments, the Wainui Reserve western gully 

and the Raglan Harbour, will be undertaking through a review of available data. The information presented in 

this section will also contribute to the water quality effects assessment undertaken in the following section. 

4.1 Gully System Receiving Environment and Water Quality  

4.1.1 Site visit observations 

A site visit was conducted by two Beca environmental scientists on 30 October 2024, where the Wainui 

Reserve western gully and Ngarunui Beach (near the approximate Raglan Harbour outfall location) were 

visited. The main findings from the Wainui Reserve Western Gully site visit are summarised below and the 

details of the Ngarunui Beach site visit are provided in Section 4.2.1. 

• The site visit found that the upper section of the gully was mostly covered in grass and no surface water 

was present. However, slightly further down the upper section (approximately 30 m from the head of the 

gully), a shallow, slow-flowing stream was encountered. As shown in Figure 7, the surface water and 

surrounding soils appeared orange, suggesting iron oxide staining (a natural phenomenon). 

• The middle section of the gully was predominantly grasses with heavily saturated soils, however, no 

surface water encountered (as shown in Figure 8). 

• Further down the gully there is a steep drop towards the beach. The lower section of the gully was 

accessed via the beach where no surface water was observed, however, surface water flow paths were 

visible (as shown in Figure 9). 

  

Figure 7. Upper section of the gully grassed area (left) and surface water (right) (Source: Beca site visit on 30/10/2024). 
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Figure 8. Middle section of the gully grassed area (left) and drop down towards the lower section of the gully and beach 

(right) (Source: Beca site visit on 30/10/2024). 

  

  

Figure 9. Bottom of the gully from the beach (right) and possible flow paths found in the lower section of the gully (right) 

(Source: Beca site visit on 28/08/2024 and 30/10/2024). 
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4.1.2 Geotechnical Investigations 

Watercare commissioned Beca to undertake a geotechnical investigation6 to support the resource consent 

application for the proposed discharge from the Raglan WWTP. During the investigation, which commenced 

on 11/11/2024 and was completed by 15/11/2024, two boreholes were drilled and were completed as 

standpipe piezometers and four hand augers were completed. The locations of the boreholes and hand 

augers are provided in Figure 10. 

Standpipe piezometers were installed in both boreholes (BH01 and BH02) in order to measure long and 

short-term fluctuations in groundwater in two different aquifers. During the investigation, no groundwater was 

encountered at HA1 or HA2. However, groundwater was encountered at 0.4 and 0.2 m bgl at HA3 and HA4, 

respectively. Additionally, the depth to groundwater within the piezometers was measured during drilling and 

after piezometer installation. The piezometers recorded a groundwater range of 28.39 m bgl (21.61 m RL) on 

14/11/2024 to 29.60 m bgl (20.6 m RL) on 15/11/2024 at BH01. BH02 had a groundwater depth of 6.74 m bgl 

(43.76 m RL) recorded on 15/11/2024.   

The subsequent groundwater risk assessment7 found that due to shallow groundwater levels and the 

presence of silts and clay soils, infiltration of treated wastewater is unlikely in the upper gully. As a result, 

most flows are expected to remain at or near the surface rather than infiltrating to groundwater. The 

assessment also notes that the potential for infiltration is slightly higher in the lower parts of the gully, where 

coarser-grained sands are present. However, given the shallow groundwater levels, the volume of treated 

wastewater infiltrating these sands will likely be low. Consequently, there is potential for visible flows across 

the beach at the bottom of the gully. The findings of this investigation are also consistent with the water 

hydraulic modelling (see Section 2.2.2). Overall, the assessment predicted that the risk of potential impacts 

on ground water is low, given the low likelihood of treated wastewater infiltrating to groundwater. 

 
6 Geotechnical Factual Report, Raglan Wastewater Discharge Consent, Beca, January 2025. 

7 Raglan Wastewater Consent – Groundwater Risks Assessment, Beca, June 2025. 
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.

 

Figure 10. Geotechnical site investigation plan (Source: Geotechnical factual report, Raglan Wastewater Discharge 

Consent, Beca, January 2025). 

4.1.3 Ecological Investigations 

Two Beca ecologists conducted a site visit to the Wainui Reserve Western Gully on 28 August 2024. During 

the visit the ecologist assessed the ecological features within the proposed Wainui Reserve Western Gully 

receiving environment8. 

The site visit found that the gully’s hydrology is influenced by both groundwater and natural seepage from 

the surrounding higher landscape and is primary dominated by kikuyu and Glyceria maxima. The head of the 

gully has a bowl-like depression that transitions into a clearer stream channel about 20-30 meters 

downstream, before becoming overgrown once more with kikuyu and Glyceria maxima. Near the discharge 

point to Ngarunui Beach no distinct channel was visible, suggesting that the water flow through this tributary 

and wetland system is predominantly low energy. 

Watercare commissioned Beca to undertake an ecological impact assessment9. The assessment included a 

desktop review of publicly available information, information collected during the site visit detailed above, an 

assessment of the ecological features and values, and an assessment of ecological effects. In particular the 

report assessed the level of effect from alterations to the hydrological regime, alterations to the gully 

 
8 Raglan Wastewater Treatment Plant - Recommendations, Memorandum, Beca, September 2024. 

9 Raglan Wastewater Consent – Ecological Impact Assessment, Beca, June 2025. 
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morphology, changes in nutrient availability, and changes to fauna habitat quality. The findings of the 

assessment are summarised below: 

• Overall, the assessment predicted a very low to net gain level of effect resulting from the proposed 

discharge of treated wastewater to the gully system. 

• The report states that, given the overall very low to net gain level of effect and the proposed 

management including wetland gully planting (as shown in Appendix C of the Ecological Impact 

Assessment Report12), no additional effects management is required. 

4.1.4 Raglan Coastal Reserves Management Plan 

The Raglan Coastal Reserves Management Plan10 provides a strategic approach for managing and 

developing Papahua Recreation Reserve, Wainui Reserve, and Manu Bay Reserve. The plan aims to facilitate 

the use, enjoyment, and maintenance of these reserves, while also ensuring their protection and preservation 

for future generations.  

Wainui Reserve is a popular reserve and receives approximately 500,000 visitors annually. The reserve is 

made up of beaches, dune systems, farmland, and forests. Visitor numbers peak during the summer months, 

with Ngarunui Beach being a popular destination for primary contact recreation, including swimming and 

surfing. The coastal bike and walking tracks are popular throughout the year. 

The management plan states that one of the main environmental issues within Wainui Reserve is coastal 

erosion. Established in 2003, the Raglan Beach Care group (lead by WRC) has been dedicated to 

rehabilitating the coastal margins within the reserve. Since 2004, volunteers have gathered to remove 

invasive plant species, reshape dunes, and plant native species. The dune restoration and bush planting has 

made progress in stabilising and improving the coastal margins and ecosystem within the reserve, with WDC 

state ongoing care and education is crucial to ensure long-term success. 

A key action outlined in the management plan is to assess and determine the cultural significance of Wainui 

Reserve to local hapū, including identifying any culturally important sites. 

4.1.5 Summary 

The main findings from the gully system receiving environment baseline assessment are presented below:  

• Surface water was encountered approximately 30m downstream of the head of the gully, however, 

the surface water dissipates through the soils near the center of the gully. 

• The gully’s hydrology is influenced by both groundwater and natural seepage from the surrounding 

higher landscape. 

• Groundwater was encountered during the geotechnical investigation; however, the groundwater risk 

assessment11 predicted that the risk of potential impacts on ground water is low, given the low 

likelihood of treated wastewater infiltrating to groundwater.  

• Primary contact recreation (swimming and surfing) peaks during summer months at Ngarunui Beach 

(located at the bottom of the gully). 

 
10 Raglan Coastal Reserves Management Plan, Waikato District Council, August 2021. 

11 Raglan Wastewater Consent – Groundwater Risks Assessment, Beca, June 2025. 
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4.2 Harbour Outfall Receiving Environment and Water Quality  

4.2.1 Site visit observations 

The site visit conducted on 30 October 2024 (during low tide) to Ngarunui Beach confirmed that the outfall 

pipe is fully buried beneath the beach, with no visible signs of leaks or damage. The existing Raglan Harbour 

outfall discharge point is not visible from the beach; however, no obvious signs of treated wastewater 

discharge were observed. Flows through the discharge pipe could be heard. The outfall pipe and the 

approximate discharge location are shown in Figure 11 and Figure 1, respectively.  

 

Figure 11. The Raglan WWTP outfall pipe visible from Ngarunui Beach. 

4.2.2 Quantitative Microbiological Risk Assessment  

In 2019, WDC engaged Beca to undertake water quality investigations of the Raglan WWTP discharge to 

Raglan Harbour at the outfall location to support the application of an interim resource consent. The water 

quality investigations included a quantitative microbiological assessment (QMRA12) undertaken by QMRA 

Data Experts (QDE). The QMRA assessed the Individual Illness Risk (IIR) associated with a range of different 

discharge scenarios, including the discharge regime at the time of writing and prior to the Raglan WWTP 

upgrade discussed Section 2 (pond + UV treatment and discharge to the existing outfall in Raglan Harbour).  

 

12 QMRA Data Experts, 2021. Health risks assessment of Raglan WWTP treatment and discharge options. Technical memorandum 

prepared 1 April 2021. 
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Consistent with previous assessments undertaken in New Zealand, norovirus and enteroviruses were the 

chosen pathogens for primary contact risk and adenovirus was selected as the pathogen to assess 

secondary contact risk. In summary the QMRA found the following, in relation to the existing discharge 

scenario (prior to the Raglan WWTP upgrade): 

• Log removal of norovirus, enteroviruses, and adenovirus from the existing scenario is 0.3-2.8 log, 

1.1-5.3 log, and 1.4 - 7.2 log, respectively. 

• The existing scenario was assessed as safe across all locations for primary contact recreation and 

raw shellfish consumption. 

• Secondary contact recreation was found to be safe across all locations, excluding a low IIR risk 

identified at the outfall. 

4.2.3 Baseline Water Quality Baseline Effects Assessment 

In addition to the QMRA undertaken to support the application for an interim resource consent (detailed 

above), WDC engaged Beca to undertake a water quality effects assessment of the Raglan WWTP discharge 

of treated wastewater on the Raglan Harbour at the outfall location13. At the time of the assessment (2019) 

and before the upgrades to the Raglan WWTP, the influent received at Raglan WWTP was pond and UV 

treated before being discharged to Raglan Harbour. 

The assessment predicted the concentrations of contaminants from the Raglan WWTP to the Raglan Harbour 

after initial and reasonable mixing (as shown in Table 2). Overall, the assessment predicted that the Raglan 

WWTP discharge would have a negligible effect on water quality in Raglan Harbour beyond the 150m zone 

of reasonable mixing. The main findings from the report are provided below and the full report is provided in 

Appendix A. 

Table 2. Predicted concentrations after zone of initial mixing and reasonable mixing13. 

Parameter Unit 

Discharge 

Concentrations Concentration with 

70-fold dilution 

(dilution after 

reasonable mixing) 

Concentration with 

12.4-fold dilution 

(worst case near 

field dilution) 

Average 

Annual 

Median 

Average 

Annual 90th 

Percentile 

Faecal  

Coliforms  
cfu/100mL 5 28 <1 0.38 

Enterococci cfu/100mL 7 17 <1 0.54 

NH4-N  mg/L 6.4 14 0.2* 1.1* 

NO3-N  mg/L 10 18 0.15 0.83 

TN  mg/L 21 26 0.30 1.7 

cBOD5  mg/L 6.5 12 0.09 0.52 

TSS  mg/L 33 84 0.48 2.7 

Notes: *Average annual median concentrations used for dilution calculations except for ammonia where the average annual 

90th percentile concentration has been used 

In summary the report found the following: 

• The predicted microbiological indicator concentrations showed that the discharge quality will meet WRC 

contact recreation and shellfish collection standards after initial and reasonable mixing. Additionally, the 

 

13 Raglan Wastewater Treatment Plant -Water Quality Assessment, Beca, October 2019. 
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QRMA undertaken by NIWA14, found that the individual illness risk (IIR) associated with adenovirus and 

norovirus from the discharge were generally low. 

• In general, ammoniacal Nitrogen (NH4-N) concentrations were found to be in the ‘satisfactory’ WRC 

guideline category after initial mixing and therefore significant adverse effects on aquatic life from this 

toxicant were unlikely.  

• Biological algae growth from the discharge was likely prevented by the short residence time near the 

harbour’s entrance, with background levels similar to those observed in the wider WRC water quality 

monitoring. 

4.2.4 Water Quality Modelling  

DHI15 were commissioned by Watercare to undertake a modelling assessment of the Raglan WWTP 

discharge options that include a discharge to water. To assess the different discharge options DHI used a 

previously calibrated Raglan Harbour model. The predicted level of dilution from the existing discharge 

regime was also assessed to be compared against the proposed future discharge options.  

The assessment used optimised discharge times for both the proposed and existing discharges to achieve 

the maximum possible dilutions at the outfall sites. The optimisation of the existing discharge regime included 

discharging for a maximum of four hours a day commencing one hour after high tide. The assessment found 

that through discharge optimisation the minimum dilution at the existing outfall would increase from 96-fold 

under the current discharge regime to 314-fold for the optimised timing scenario. This indicates the clear 

benefit of optimising the timing of the existing discharge regime. The full report is provided in Appendix A. 

4.2.5 Emerging Organic Contaminants 

Cawthron Institute was commissioned by Watercare to undertake an assessment of emerging organic 

contaminants (EOCs) in the treated wastewater from the Raglan WWTP16. The report characterised the EOCs 

found in the treated wastewater, compared the EOCs present in the treated wastewater to other WWTP in 

New Zealand, and assessed the potential environmental risk posed from the EOCs. The findings from the 

assessment are summarised below: 

• The concentrations of EOCs in the treated effluent is lower than what is recognised to pose a risk to 

freshwater and marine water environments. 

• The potential risk from EOCs from the treated effluent is reduced when discharged into the environment, 

given that they will be subject to dispersion. 

• Overall, the assessment found that the concentrations of EOCs present in the treated wastewater does 

not pose a risk to aquatic organisms.  

4.2.6 Social and Cultural Significance  

As discussed in 4.1.4, Ngarunui Beach is a popular spot for primary contact recreation (swimming and 

surfing) and experiences higher visitor numbers during the summer period. The cultural significance of the 

reserve is being assessed separately, and a Cultural Impact Assessment is to be provided. 

 

 

14 Microbiological Water Quality Assessment for Raglan Harbour, NIWA, October 2019. 

15 DHI, 2021. Raglan Wastewater Options. Report 44801462/02 prepared April 2021. 

16 Analysis of Emerging Organic Contaminants (EOCs) in Effluent of the Raglan Wastewater Treatment Plant, Cawthron, April 2021. 
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4.2.7 Summary 

The main findings from the Raglan Harbour receiving environment and water quality baseline assessment are 

summarized below: 

• The existing scenario was assessed as safe across all locations for primary contact recreation, 

secondary contact recreation, and raw shellfish consumption (excluding a low risk for secondary contact 

identified at the outfall). 

• The 2019 baseline assessment17 predicted that the Raglan WWTP discharge would have a negligible 

effect on water quality, contact recreation, and shellfish gathering in Raglan Harbour beyond the 150m 

zone of reasonable mixing. 

• The water quality modelling assessment found that by optimising the discharge timing, the minimum 

dilution at the existing outfall would increase from 96 to 314 for the optimised timing scenario. This 

optimised discharge timing was subsequently implemented in 2021. 

  

 

17 Raglan Wastewater Treatment Plant -Water Quality Assessment, Beca, October 2019. 
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5 Water Quality Effects Assessment  

The water quality effects assessment undertaken in this section uses information reviewed in Section 4, 

along with supplementary data, to assess the effects of the proposed discharge on groundwater and surface 

water quality in the Wainui Reserve Western Gully, as well as coastal water quality in Raglan Harbour at the 

existing outfall location. 

5.1 Review of Existing Information 

5.1.1 Australian Guidelines for Water Recycling   

In recent years there have been significant advancements in the technology and management systems for 

water recycling, including the recycling of wastewater for various applications (agriculture, fire control, 

industrial use, and commercial). This has led to the formation of water recycling guidelines that provide 

comprehensive guidance on safely and sustainably recycling water. However, due to the lack of available 

guidelines in New Zealand, the use of international guidelines is required. 

Available water recycling guidelines include the Australian Guidelines for Water Recycling18 (AGWR), the 

Victorian Guideline for water recycling19, and the Queensland Guideline for low-exposure recycled water 

schemes20. The AGWR are internationally recognized as highly advanced and closely aligned with the 

recommendations in the World Health Organization's guidelines21. The AGWR can be used to determine 

appropriate wastewater quality requirements, WWTP upgrade options, and the potential risks to human 

health associated with proposed options. 

AGWR provides the potential logarithmic reductions of enteric pathogens and indicator organisms that are 

typically achieved through different design features of the treatment process. However, it is important to note 

that sampling and testing for bacteria (e.g. campylobacter), viruses (e.g. adenovirus) and protozoa (e.g. 

giardia, cryptosporidium), are required to validate the predicted log removals. The Victorian Guideline for 

water recycling aims to provide guidelines to ensure the sustainable and safe use of recycled water in 

Victoria. These guidelines are categorised into three classes (A to C) and include the required log reductions 

required for bacteria, viruses, and protozoa (based on the intended recycled water use). 

Raglan Wastewater Treatment Plant Predicted Logarithmic Reductions 

The upgraded Raglan WWTP treatment process has been compared against the AGWR and the Victoria 

Guideline for water recycling to predict the indicative log reductions of enteric pathogens and indicator 

organisms (as shown in Table 3). The analysis found that, if the average log reduction values (LRV) for 

viruses are considered, the Victoria Guidelines and AGWR Class A LRV requirement for viruses is readily 

met. For E. coli, the minimum and average LRVs are projected to be 6.5 and 9.5, respectively. Monitoring 

results are required to check E. coli compliance for Class A (1 (CFU/100 mL)). It is important to note that due 

to its small size, norovirus can pass through the MABR/MBR filtration process without being removed. 

However, the upgrades at the Raglan WWTP will include UV disinfection, which is effective at removing 

norovirus. Treated wastewater that meets the Victoria Guidelines and AGWR Class A standards is of high 

 
18 Australian Guidelines for Water Recycling: Managing Health and Environmental Risks (Phase1), 2006. 

19 Victorian guideline for water recycling, Environment Protection Authority Victoria, Publication 1911.2, March 2021. 

20 Queensland Guideline for low-exposure recycled water schemes, 2022. 

21 Sanz and Gawlik. (2014). European Commission JRC Science and Policy Reports. Water Reuse in Europe: Relevant guidelines, needs 

for and barriers to innovation. 
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quality and suitable for unrestricted reuse. However, it should be noted that this does not include use as 

drinking water. 

Table 3. Indicative log reductions of enteric pathogens and indicator organisms (Average LRV range) (Derived from Table 

3.4 of the AGWR). 

5.1.2 Wainui Reserve Western Gully System Modelling   

Initial hydrological modelling of the gully and dune system has been undertaken by Beca22. The modelling 

found that during storm events up to 1% annual exceedance probability (AEP) the additional flow from the 

treated wastewater will not significantly increase the velocity or power of the surface water within the gully 

system. Furthermore, the discharge of treated wastewater during usual weather conditions will likely result in 

more frequent and/ or permanent surface water flows when compared to the current situation.  

Beca undertook an additional hydrological modelling assessment23 of the impact of the proposed treated 

wastewater flows on the over land flow path (OLFP) within the gully system. The assessment found that 

continuous discharge may create a visible OLFP, however, it is it is unlikely to form a permanent channel or 

significantly change to the gully’s morphology. The assessment noted that the OLFP will likely be noticeable 

during dry weather, however, stormwater runoff will dominate during rainfall. Minor increases in velocity and 

 
22 Email correspondence received from a Senior Associate Civil Engineer at Beca, December 2024. 

23 Raglan Wastewater Discharge – Hydraulic Assessment of Overland Flow Path, Technical Memorandum, Beca, April 2025. 

Treatment E. coli LRV Virus 
LRV 

Protozoa* 

LRV 

Bacteria 
Comment 

Biological nutrient 

removal (Secondary 

treatment) 

1-3 0.5-2 0.5-1 1-3 - 

Membrane filtration 3.5->6 2.5->6 >6 3.5->6 - 

UV disinfection 2->4 

>1.0 

adenovirus, 

>3.0 

enterovirus, 

hepatitis A 

>3.0 2->4 - 

Indicative log 

removals in the final 

treated wastewater 

9.5 LRV 7 LRV 9.5 LRV 9.5 LRV 

Average values 

have been 

considered for each 

LRV 

EPA Victoria and 

AGWR Class A 

Requirement 

1 (CFU/100 

mL) 
5 LRV 3.5 LRV 4 LRV - 

* The range for Cryptosporidium has been included to be more conservative as the LRVs for Giardia are higher. 

Note: Green highlight indicates that the relevant guidelines have been met, orange highlight indicates that sampling and testing for 

bacteria is required to validate log removals.  
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stream power from wastewater flows are predicted, however, the increases in velocity are likely insufficient to 

initiate erosion or cause ongoing channel degradation. 

5.2 Discharge to the Wainui Reserve Western Gully 

5.2.1 Effects on Surface Water Quality 

During site visits conducted by Beca ecologists and environmental scientists, surface water was observed 

approximately 20 to 30 meters downstream from the head of the gully. No further surface water was 

observed within the gully system, suggesting that surface water infiltrates the soil into the groundwater as it 

moves downstream. The hydrological modelling found that the frequency and presence of surface water in 

the gully system is likely to increase due to the discharge. However, given the proposed flow capacity and 

restoration planting erosion is not anticipated to increase, therefore, the discharge is likely to have a 

negligible effect on TSS concentration in the water column.  

The surface water observed during the site visit in the gully system was shallow with a slow flow, therefore, it 

is expected to provide a low dilution factor. However, it is important to note that all of the discharge to the 

gully system will be MABR/MBR treated and therefore of high quality (as shown in Table 1). Furthermore, the 

discharge quality will meet Class A of the AWGR and Victoria Guidelines for water recycling. Therefore, the 

predicted effect from the discharge on surface water quality, is considered negligible. 

5.2.2 Effects on Groundwater Quality 

The landscape concept design24 involves discharging the treated wastewater to a naturalised discharge 

stream at the head of the gully system, with some infiltration into the wetland and underlying soils, before 

eventually dissipating into the coastal environment.er. Furthermore, there is no identified groundwater bores 

or potable water supplies in the nearby area. The landscape concept design also recommended wetland 

restoration within the gully system and planting along the gully margins, which will provide additional nutrient 

uptake via the soil’s natural physical filtration properties and the presence of important biota.  

Furthermore, the groundwater risk assessment (See Section 4.1.2), found that due to shallow groundwater 

and clayey soils, treated wastewater is unlikely to infiltrate in the upper gully and will likely remain at or near 

the surface. Infiltration potential is slightly higher in lower gully areas due to the presence of sandy soils; 

however, infiltration is likely limited given the shallow groundwater in this area. Overall, the assessment 

predicted that the risk of potential impacts on groundwater is low, given the low likelihood of treated 

wastewater infiltrating to groundwater.  

Additionally, as discussed in Section 5.1.1, the treated wastewater from the Raglan WWTP will be of high 

quality and is expected to meet Class A of the AWRG and Victoria unrestricted reuse standards.  

Given the high quality of the discharge (overall meeting Class A of the AWRG and Victoria unrestricted reuse 

standards), that there is no groundwater bores or potable water supplies located nearby, the groundwater 

likely migrating to the coast, the low likelihood of treated wastewater infiltrating to groundwater, and the 

additional treatment provided by wetland restoration and the soil biota and natural filtration properties, the 

predicted effects from the discharge on groundwater quality is considered negligible. 

 

24 Raglan Wainui Reserve Western Gully Wastewater Discharge, Concept Landscape Design Package, Beca, May 2025. 
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5.2.3 Effects on Coastal Water Quality  

The hydrological modelling25 and the groundwater risk assessment26 found that there is a low likelihood of the 

treated wastewater infiltrating to groundwater. As a result, the assessment stated that there is a chance of 

treated wastewater flowing through the sands or across the beach to coastal water. 

As stated above, the landscape concept design27 includes planting along the gully margins providing 

additional nutrient uptake. Additionally, as discussed in Section 5.1.1, the treated wastewater from the Raglan 

WWTP will be of high quality and is expected to meet Class A of the AWRG and Victoria unrestricted reuse 

standards.  

Overall, the hydrological and groundwater risk assessments found that there is a chance of either flows 

through the sands or overland flows to the coastal waters at the bottom of the gully. However, given the high 

quality of the discharge (overall meeting Class A of the AWRG and Victoria unrestricted reuse standards), 

and the additional nutrient uptake provided by the planting of native species in the gully, the predicted effects 

from the discharge on coastal water quality is considered negligible. Discharge to the Harbour Outfall 

(Contingency) 

5.2.4 Effects on Surface Water Quality 

The discharge of treated wastewater from the Raglan WWTP to Raglan Harbour will be very limited, most of 

the discharge will be MABR/MBR treated and discharged to the gully system. However, during high rainfall 

events where the buffering storage capacity of Raglan WWTP is exceeded but is below the MABR/MBR 

treatment capacity, high quality MABR/MBR treated wastewater will be intermittently discharged to Raglan 

Harbour. Furthermore, the proposed contingency discharge, which bypasses the MABR/MBR system, 

involves pond and UV-treated wastewater being discharged into Raglan Harbour via the existing outfall 

during the outgoing tide. However, it is important to note that between 2020 and 2023 there have only been 

two instances where influent volumes have exceeded 6,000 m³/day and no instances where influent volumes 

have exceeded 7,000 m³/day.  Therefore, the contingency discharge would only be required during extreme 

weather events, which typically occur in the winter months when recreational use of the harbour is lower 

compared to summer months.  

The proposed contingency discharge is expected to be of higher quality for MABR/MBR treated flows (as 

shown in Table 1) and of similar quality for pond and UV treated flows to discharge assessed in the 2019 

baseline water quality assessment(as shown in Table 2). The assessment predicted that the effects of the 

discharge would be negligible beyond the 150-meter zone of reasonable mixing, including effects on water 

quality, contact recreation and shellfish gathering. This was primarily due to the characteristics of the 

harbour, including the short residence time at the outfall location. The contingency discharge will only be 

required during extreme weather events, therefore, the volume of pond and UV treated wastewater being 

discharged to Raglan Harbour will be significantly reduced. This will result in a reduction of contaminants and 

mass loads of nutrients discharged to the harbour and therefore a reduction in bio-accumulative effects on 

shellfish near the outfall location. 

Furthermore, the water quality modelling conducted by DHI found that by optimizing the discharge timing at 

the existing outfall location, the minimum dilution would increase from 96-fold to 314-fold. The increase in 

dilution would result in reduced contaminant concentrations and, as a result, a potential decrease in adverse 

 

25 Raglan Wastewater Discharge – Hydraulic Assessment of Overland Flow Path, Technical Memorandum, Beca, April 2025. 

26 Raglan Wastewater Consent – Groundwater Risks Assessment, Beca, June 2025. 

27 Raglan Wainui Reserve Western Gully Wastewater Discharge, Concept Landscape Design Package, Beca, May 2025.  
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environmental effects from the discharge. Discharge optimisation was undertaken at Raglan WWTP and was 

completed around 2021. 

Additionally, discharges that exceed the infiltration capacity of the Wainui Reserve Western Gully that can be 

stored at the WWTP will receive full MABR/MBR and UV treatment before being discharged to Raglan 

Harbour. However, this discharge will be of high quality (overall meeting Class A of the AWRG and Victoria 

Guidelines for water recycling) and will involve reduced volumes when compared to the current regime. 

Therefore, given that the contingency discharge will only be required during extreme weather events, the 

predicted negligible effects of the pond + UV treated wastewater on Raglan Harbour water quality, the overall 

reduction of discharge volumes, and the increase in dilution from the discharge optimisation, the overall 

effects of the contingency discharge on Raglan Harbour water quality is considered negligible. 
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6 Public Health Effects Assessment  

This section uses the information presented in this report to undertake a high-level public health effects 

assessment. This assessment will consider the effects of the proposed discharge from the Raglan WWTP on 

shellfish gathering, primary contact recreation (swimming), and secondary contact (shoreline walking and 

boating). 

6.1 Review of Existing Information 

As detailed in Section 2.2, once the Raglan WWTP upgrades have been completed, most of the flows will be 

MABR/MBR treated and discharged to the gully system. Therefore, the discharge of treated wastewater to 

the Raglan Harbour from the Raglan WWTP will be greatly reduced. The contingency discharge to Raglan 

Harbour will consist mostly of high quality MABR/MBR treated flows, discharged intermittently in high rainfall 

events where the buffering storage of Raglan WWTP is exceeded. The UV and pond treated contingency 

discharge where the MABR/MBR system is bypassed will only be required during extreme weather events, 

which typically occur in the winter months when recreational use of the harbour is lower when compared to 

summer months. As shown in Figure 6, between 2020 and 2023, the 2030 design capacity of 6,000 m3/day 

has only been exceeded twice, with no exceedances of the 2050 design capacity of 7,000 m3/day. 

Furthermore, the UV and pond treated discharge will be of similar quality to the existing discharge. The 2021 

QMRA28 concluded that all of the locations included in the assessment were assessed as safe for primary and 

secondary contact recreation (excluding a low IIR identified at the outfall location). 

The groundwater risk assessment29 found that infiltration of the treated wastewater will likely be limited given 

the soil type in the upper gully and the groundwater levels observed in the lower gully. Therefore, there is a 

chance of the discharge creating an overland flow path across the beach. However, as detailed in Section 

5.1.1, the MABR/MBR treated wastewater that will be discharged to the gully will meet Class A of the AWRG 

and Victoria unrestricted reuse standards. These standards represent the highest level of criteria aimed at 

protecting soil ecosystems, productivity, water resources, and human health. Therefore, if the discharge of 

treated wastewater does create an overland flow across the beach at the bottom of the gully, there will be a 

negligible risk to public health (including from direct contact) due to the high quality of the treated 

wastewater (meeting Class A of the AGWR and Victoria unrestricted reuse standards).  

6.1.1  Public Health Effects Assessment Summary 

Given the high quality of the discharge (overall meeting Class A of the AWRG and Victoria unrestricted reuse 

standards) with UV and pond treated wastewater only discharged during extreme weather, the overall 

reduction of treated wastewater being discharged to Raglan Harbour, the predicted effects from the 

discharge on shellfish gathering, primary and secondary contact recreation is considered negligible. 

 

 

  

 

28 QMRA Data Experts, 2021. Health risks assessment of Raglan WWTP treatment and discharge options. Technical memorandum 

prepared 1 April 2021. 

29 Raglan Wastewater Consent – Groundwater Risks Assessment, Beca, June 2025. 
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7 Summary and Conclusions 

Baseline Receiving Environment and Water Quality Assessment - Wainui Reserve Western Gully  

Baseline receiving environment and water quality of the Wainui Reserve western gully was assessed using 

information collected during site visits, preliminary hydrological modelling and site investigations, and 

available data. The main findings from the assessment are provided below: 

• The gully is predominantly dominated by dominated by kikuyu and Glyceria maxima, however, 

surface water was encountered approximately 20 to 30 m down from the head of the gully during two 

site visits undertaken by Beca environmental scientists and ecologist, respectively. 

• Possible surface water flow paths were visible at the bottom of the gully, however, the overall flow 

through the identified surface water and wetland system appeared to be predominantly low energy. 

• The geotechnical investigations encounter surface water at 0.4 and 0.2 m bgl at HA3 and HA4, 

located at the head and bottom of the gully, respectively. The groundwater risk assessment 

predicted that the risk of potential impacts on ground water is low, given the low likelihood of treated 

wastewater infiltrating to groundwater. 

Baseline Receiving Environment and Water Quality Assessment - Raglan Harbour Outfall  

Baseline receiving environment and water quality of the Raglan Harbour at the existing outfall location was 

assessed using available data. The main findings from the assessment are provided below: 

• The 2021 QMRA found that the existing discharge regime was safe for primary contact recreation 

and raw shellfish consumption at all locations. Secondary contact recreation was found to be safe 

across all locations (excluding a low IIR risk identified at the outfall). 

• The 2019 water quality assessment predicted that microbiological concentrations would meet WRC 

contact recreation and shellfish collection standards after initial and reasonable mixing. NH4-N 

concentrations were, in general, found to be in the ‘satisfactory’ WRC guideline category after initial 

mixing. Biological algae growth is similar to the recorded levels in the wider WRC water quality 

monitoring, most likely due to the short residency time at the outfall location. 

• The 2021 water quality modelling found that by optimising the discharge regime at the existing 

discharge location, the minimum dilution increased from 96-fold for the existing non-optimised 

discharge regime to 314-fold for the 2025 optimised timing scenario. Discharge optimisation was 

undertaken at Raglan WWTP and was completed around 2021. Overall, the assessment found that 

the concentrations of EOCs present in the treated wastewater does not pose a risk to aquatic 

organisms.  

Water Quality Effects Assessment  

The surface water effects assessment for the discharge to Wainui Reserve Western Gully predicted that, 

given the high quality of the treated wastewater and the potential for additional nutrient uptake from gully 

planting, the overall effect on surface water quality is predicted to be negligible. 

The groundwater effects assessment for the discharge to Wainui Reserve Western Gully predicted that, due 

to the high quality of the discharge, its compliance with Class A standards under the AWRG and Victoria 

unrestricted reuse guidelines, no borehole or drinking water supplies identified in the area, the groundwater 

travelling to the coast, the limited potential for groundwater infiltration,  and the additional treatment provided 

by wetland restoration and the natural filtration properties of the soil, the overall effect on groundwater quality 

is predicted to be negligible. 
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The surface water effects assessment for the contingency discharge to the existing Raglan Harbour outfall 

predicted that, given the contingency discharge will mostly be MABR/MBR treated (with pond and UV treated 

discharges only required during extreme weather events), the predicted negligible effects of the pond + UV 

treated wastewater on water quality, the overall reduction in discharge volumes to the Raglan Harbour, the 

concentrations of EOCs in the treated wastewater being lower than what is recognized to pose risks to 

aquatic organisms, and the enhanced dilution due to discharge optimization, the overall effect on Raglan 

Harbour water quality is predicted to be negligible. 

The coastal water effects assessment indicates there is a possibility of flows reaching coastal waters either 

through the sands or as overland flows at the bottom of the gully. However, due to the high quality of the 

discharge (meeting Class A of the AGWR and Victoria unrestricted reuse standards) and additional nutrient 

uptake from native planting in the gully, the overall effects on coastal water quality is predicted to be 

negligible. 

Public Health Effects Assessment  

The public health effects assessment found that if the discharge of treated wastewater creates overland flows 

across the beach at the bottom of the gully, there will be negligible risk to public health (including from direct 

contact) due to the high quality of the treated wastewater (meeting Class A of the AGWR and Victoria 

unrestricted reuse standards). Furthermore, due to the reduction in discharges to the Raglan Harbour, the 

high quality of the discharge with UV and pond treated wastewater only discharged during extreme weather 

events, the predicted effects from the discharge on shellfish gathering, primary and secondary contact 

recreation is predicted to be negligible. 
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 Appendix A – 2019 Baseline Water Quality and Effects Assessment 
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