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Executive Summary 

A water quality report was undertaken to assess the effects of the Pōrangahau Wastewater Treatment Plant 

(WWTP) discharge on the Pōrangahau River, Hawkes Bay. The Pōrangahau WWTP consists of a single 

oxidation pond with a baffle system. It discharges initially to a small farm drain before flowing into the 

Pōrangahau River approximately 600 m downstream of the Pōrangahau Township and about 10 km 

upstream of the river’s discharge to the Pacific Ocean.  

This investigation included a review of relevant historical reports related to the last consenting phase in 2009, 

analysis of measured water quality data and an assessment of the effects of continuation of the discharge for 

six years, in which time a land application treatment system would be planned, consented and constructed. 

Water quality data was assessed based on summary statistics from points upstream and downstream of the 

WWTP discharge as well as a mass-balance downstream prediction methodology.    

The Pōrangahau River can be considered saline at the point of discharge, with upstream flow common on an 

incoming tide. Despite this recurring ‘negative’ flow, historic dye tracer studies have shown that discharge 

from the WWTP is generally downstream, even on the incoming tide (due to localised eddying effects). This 

highlights the general complexity of the river flow at the point of discharge; a function of tidal processes, the 

bathymetry of the riverbed and nearby structures that disrupt the river flow.  

Measurable differences in both sediment quality and benthic biota communities have historically been noted 

between the point of discharge and further downstream. However, the difference between the two sites is 

considered to be related to the salinity gradient rather than the WWTP discharge.  

Water quality monitoring carried out by Central Hawkes Bay District Council (CHBDC) upstream of the 

discharge point demonstrate that the Pōrangahau River has generally elevated nutrient concentrations. 

Water quality parameters with medians above ANZECC1 physical and chemical (PC) stressor values for 

warm, dry low-elevation rivers include total phosphorus, dissolved reactive phosphorus, and total nitrogen. 

Monthly water quality and flow data over the last five years was reviewed in this report. Total nitrogen, total 

phosphorus and dissolved reactive phosphorus were found to be in exceedance of their relevant ANZECC 

PC stressor guidelines upstream of the discharge point. Measured comparisons of median contaminant 

concentrations downstream of the WWTP discharge indicate an increase in faecal coliforms and total 

ammoniacal nitrogen to concentrations above their relevant guidelines.  

Desktop mass-balance calculations allowed for a prediction of contaminant concentrations from the existing 

WWTP discharge under median and low-flow conditions. The discharge from the WWTP is predicted to 

cause a low effect linked to small increases for most of the nutrient and microbiological contaminant 

concentrations in the Pōrangahau River downstream of the discharge during median flow conditions.  

At times of low river flows, the increase in faecal coliforms and ammoniacal nitrogen are predicted to exceed 

relevant guideline values (using desktop mass-balance predictions). This is predicted to result in moderate 

adverse effect on downstream faecal coliform and ammoniacal nitrogen water quality concentrations at times 

of low flow. The downstream ammoniacal nitrogen concentration remains well below relevant toxicity 

guideline values and only the PC guideline value is exceeded. 

However, based on historical monitoring, the discharge does not appear to result in the formation of 

excessive plant, algae and slime growths in the Pōrangahau River relative to upstream. For faecal coliforms, 

 

1 Australian and New Zealand Environment and Conservation Council (ANZECC), 2018. Australian and New 

Zealand Guidelines for Fresh and Marine Water. 
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it is noted that recreational activities occur some distance downstream at the Bridge Rd bridge and that 

further dilution will occur between the point of discharge and these downstream recreational areas.  

The effects associated with the continued discharge of treated wastewater (for up to six more years) to the 

Pōrangahau River are equivalent to the effects associated with the existing discharge, based on the 

following assumptions:  

● No notable population increase for Pōrangahau over the next six years  

● Existing average and maximum daily discharge flow rates will remain stable  

● Climate change is not considered as an influencing factor due to the short time period 

Overall, no significant adverse water quality effects are predicted to occur with the continued discharge of 

treated wastewater to the Pōrangahau River. 

Recommendations from this report include the potential to: 

● Undertake further assessment of the stormwater infiltration potential of the Pōrangahau WWTP system 

and develop measures to reduce infiltration and the associated likelihood of a heavy rainfall, non-

compliance event. 

● Further water quality monitoring during low river flow conditions for parameters of concern, including: 

ð Flow rates 

ð Enterococci 

ð Faecal coliforms  

ð E. Coli 

● Additionally, a dye tracer release study could be undertaken at point of discharge in low flow conditions to 

better understand the discharge plume in low flow conditions and verify the mixing dynamics and plume 

movement.     
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1 Introduction 

1.1 Background 

Central Hawke’s Bay District Council (CHBDC) holds resource consent to discharge treated wastewater from 

Pōrangahau Wastewater Treatment Plant (WWTP) to the Pōrangahau River. Resource consent for the 

discharge of treated wastewater was granted by the Hawke’s Bay Regional Council (HBRC) in October 2009 

and will expire on 31 May 2021. 

The Pōrangahau WWTP services the community of Pōrangahau (approx. 97 households) and consists of a 

single oxidation pond. Discharge is to a small farm drain which flows into the Pōrangahau River 600 m 

downstream of Pōrangahau township and approximately 4 km upstream of the Beach Road Bridge. 

Historical reports indicate this stretch of river is dominated by tidal influences with generally low baseflow 

conditions. 

A second WWTP services the settlement of Te Paerahi, predominantly a summer holiday destination. The 

Te Paerahi WWTP is a single oxidation pond with a baffle system. Treated wastewater from Te Paerahi 

WWTP is passed through a covered polishing area and effluent channel before being discharged land within 

the sand dunes. HBRC granted the resource consent for Te Paerahi WWTP on 14th of May 2012 (Consent 

No. DP030234) to discharge treated domestic wastewater from the Te Paerahi oxidation pond into or onto 

land. The consent expires 31 May 2021.  Te Paerahi WWTP is located approximately 500 m north of the end 

of Te Paerahi Road, Pōrangahau Beach.   

The Te Paerahi WWTP does not discharge directly into the Pōrangahau River. A separate report (Beca, 

2021, P:D.60) assesses water quality effects associated with the Te Paerahi WWTP. 

The current Pōrangahau WWTP consent has conditions relating to volume, organic load (BOD5), suspended 

solids and pH. There are no conditions set for nutrient concentrations (nitrogen and phosphorus) or 

microbiological quality. Further conditions include regular monitoring of the WWTP discharge, as well as at 

downstream and upstream monitoring locations. The CHBDC produces an annual monitoring and 

compliance report that shows the Pōrangahau WWTP is compliant with the existing consent conditions with 

the exception of two ex-tropical cyclone events in 2017 that caused the WWTP to exceed its discharge 

volume limits.   

Recent investigations have been made to identify a long list of treatment and discharge options. The findings 

are detailed in the ‘Te Paerahi and Pōrangahau Options Report’ (2020) prepared by Beca. Engagement 

work undertaken by CHBDC indicates a clear community preference for land treatment of wastewater. 

CHBDC is currently working through the options assessment process and staging considerations for a land 

treatment scheme. This will take some time to work through and for these reasons, CHBDC seeks to 

continue the existing discharge for up to six years whilst the new discharge scheme is conceptualised, 

consented, designed, constructed and commissioned. This report therefore also assesses the effects of 

continuing the existing discharge in the transition period, for a period of up to six years. 

1.2 Purpose of this Report 

This report is set out in the following sections: 

● A description of the receiving environment of the Pōrangahau River; 

● A review of background information on the Pōrangahau WWTP including investigations undertaken for 

the previous consent; 

● A review of existing water quality data from HBRC to assess the current state of the receiving 

environment of the Pōrangahau River; 
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● A review of existing WWTP treated wastewater data and CHBDC water quality monitoring results from 

the Pōrangahau River; 

● An assessment of effects of the existing discharge on the water quality of the Pōrangahau River; 

● An assessment of effects of the continuation of the existing discharge for up to six years; and 

● Commentary on monitoring and mitigation options for the continuation of the existing discharge. 
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2 Description of the Environment 

2.1 Catchment Overview 

The Pōrangahau River catchment is approximately 705 km2 and located in the south-eastern corner of the 

Hawke’s Bay Region (Figure 1)2. The Pōrangahau River is known locally to Māori as the Tāurekaitai River3. 

The catchment is constrained by a series of low hill country (~400 m above sea level) and stretches inland 

from the coast to Flemington, north to Blackhead Beach and south to the Hawke’s Bay – Manawatu-

Wanganui Regional boundary. 

 

Figure 1. Pōrangahau River catchment zone and sub-catchments4. Inset - Location of catchment in Hawke's Bay Region. 

Land use in the Pōrangahau River catchment is predominantly sheep and beef farming. A small amount of 

forestry, deer, cropping and one vineyard are also present in the catchment2. 

 
2 Taylor D. & Strang T, (2009). Porangahau Township Oxidation Pond Discharge Mixing Study. Opus. 

3 Hawke’s Bay Regional Council. Outstanding Water Bodies Assessment - Pōrangahau River. 

https://www.hbrc.govt.nz/assets/Document-Library/Outstanding-Water-Bodies/3.-Secondary-

Assessments/Porangahau-River.pdf 

4 Reed C. & Ide G. (2012). Hawke’s Bay Catchment Zone Profiles. Hawke’s Bay Regional Council Strategic 

Development Group. SD 12/08. HBRC Plan No. 4337  
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Pōrangahau is the largest town in the catchment, with a population just under 200 permanent residents 

according to the 2013 census5. The area experiences a significant influx of summer residents, particularly at 

Te Paerahi Beach which sits on the coast directly south of the Pōrangahau River mouth. 

The Pōrangahau WWTP consists of a single oxidation pond approximately 600 m south-east of the 

Pōrangahau township. It discharges treated wastewater to the Pōrangahau River adjacent to the pond. 

Wastewater generated by the Te Paerahi settlement is treated by the Te Paerahi WWTP that discharges to 

land north-east of the settlement (Figure 2). 

 

Figure 2. Location of WWTP that service Pōrangahau and Te Paerahi settlements. Inset – Pōrangahau River catchment. 

2.1.1 Climate 

The climate in Central Hawke’s Bay is significantly influenced by the mountain ranges to the west. The 

ranges provide a sheltering effect from the predominantly westerly winds, which affect the climate patterns in 

New Zealand. This results in a temperate climate with lower than average rainfall. In summer, droughts are 

not uncommon, and this has a significant influence on the waterways in Central Hawke’s Bay6.  

The climate at Pōrangahau is influenced by the coast and the hills behind and can result in higher intensity 

rainfall patterns than other parts of Central Hawke’s Bay. Rainfall in the eastern hill country is moderate with 

typically 1200mm per year in the lower areas to over 2200mm in the higher country. The catchment is prone 

to prolonged summer dry spells4. 

2.1.2 Geology and soils 

The Pōrangahau River catchment is underlain by predominantly soft marine sedimentary rocks from the 

Palliser (lower) and Mangatu (Wanstead Formation) Groups. These are characterised by interbedded graded 

sandstone and mudstone, massive concretionary mudstone and massive sandstone. These basement rocks 

are overtopped by early quaternary alluvium and colluvium that makes up the moderate hill country in the 

 
5 Stats NZ (2018) 2013 Census Data - http://archive.stats.govt.nz/Census/2013-census.aspx#gsc.tab=0 

6 Staff R. (2007) Porangahau Wastewater Treatment and Disposal Resource Consent Application – 

Assessment of Environmental Effects. Opus. 
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upper reaches of the catchment7. Soils are generally fertile, but erosion prone. There are areas of low 

elevation flat land, including alluvial terraces2.  

2.2 Pōrangahau River 

2.2.1 Sensitivity of the Pōrangahau River Receiving Environment 

Identified water quality issues for the Pōrangahau River – upstream of WWTP discharge – include poor 

visual clarity, elevated bacterial levels nutrient enrichment, periphyton growths, impairment of 

macroinvertebrate community health and poor bacteriological quality2. These issues, identified from data 

prior to 2012, are noted to be a function of diffuse agricultural runoff being the major contributor of dissolved 

nutrients and bacterial contamination4. 

The Pōrangahau River has been previously classified as a “phosphorus limited” environment, such that there 

is more nitrogen (N) present than can be used. Consequently, the addition of more soluble phosphorus (P) 

will tend to stimulate weed (macrophyte) growth when river flow and temperature conditions are favourable 

to it. 

2.2.2 Hydrology 

The flow in the Pōrangahau River is subject to extremes. HBRC monitor flow conditions at Saleyards Bridge, 

approximately 6 km upstream of WWTP discharge. The median flow is 1.312 m3/s, the highest flow recorded 

is 456 m3/s and low flows of nil are not uncommon. Very low flows are recorded in summer, with flows of less 

than 0.1 m3/s common8. Table 1 gives some statistics based on HBRC flow monitoring of the Pōrangahau 

River at Saleyards Bridge. 

Table 1. Flow (m3/s) in the Pōrangahau River at Saleyards Bridge 

Min Max Mean 

% of time flow is less than 

5% 25% Median 75% 95% 

0.01 455.79 7.25 0.02 0.21 1.31 4.79 21.16 

The section of the Pōrangahau River around the WWTP discharge is strongly influenced by the tides with a 

measured difference between high and low tide of approximately 0.5 m9. This tidal influence is stronger 

during late summer when the contributing flows from the river catchment can decrease below 100 L/s. The 

tidal interchange of water in this section of the river is therefore more significant in the context of the 

wastewater discharge than the base river flow. The river is considered typically saline at the point of 

discharge under background, low flow conditions2. 

2.2.3 River Water Quality 

HBRC monitor water quality at the Kate’s Quarry location, approximately 5.6 km upstream of the discharge 

point. CHBDC also monitor at this location as well as 200 m upstream and 200 m downstream of the WWTP 

discharge as required under the conditions of the current consent (Figure 3). 

 
7 Heron D. W. (custodian) (2014) Geological Map of New Zealand 1:250 000. Institute of Geological & 

Nuclear Sciences 

8 Hawke’s Bay Regional Council (2020) River Levels and Flows - https://www.hbrc.govt.nz/environment/river-

levels/ 

9 Hamill K. (2012) Porangahau River Estuary Ecological Investigation, April 2012. Opus. 

https://www.hbrc.govt.nz/environment/river-levels/
https://www.hbrc.govt.nz/environment/river-levels/
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Figure 3. HBRC and CHBDC Water quality monitoring locations along the lower Pōrangahau River. Pōrangahau WWTP 
is shown as red square. 

A summary of recent water quality results for the Pōrangahau River at the Kate’s Quarry monitoring location, 

upstream of the WWTP discharge, is presented in Table 2. 
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Table 2. HBRC Water quality monitoring results from Kate's Quarry (5.6km upstream of discharge point). Approx. 60 
samples taken monthly between 2014 and 2019. 

Parameter1 5% Median 95% Stressor3 Trigger 

pH 7.63 8.1 8.32 7.27 – 7.8  

E.coli (cfu/100ml) 27 150 3500 261-5504 >5505 

Faecal Coliforms (cfu/100ml) 23.5 165 5195 2006  

Total Phosphorus (mg/L) 0.0039 0.019 0.138 0.023  

Dissolved Reactive Phosphorus 
(mg/L) 

0.0005 0.005 0.043 0.007  

Nitrate Nitrogen (mg/L) 0.00212 0.107 0.597 0.195 2.47 / 3.58 

Total Nitrogen (mg/L) 0.23 0.39 1.352 0.281  

Total Ammoniacal Nitrogen (mg/L) 0.003 0.003 0.033 0.017 0.247  

Suspended Solids (mg/L) 0.5 4.7 220 3006  

cBOD5 (mg/L) 0.50 0.5 3.00   

Dissolved Oxygen (ppm)2 5.622 9.64 12.086 80%6  

Note: Orange highlight indicates the ANZECC chemical and physical stressor trigger3 MAC Grade C4 are exceeded, red highlight 
indicates the ANZECC toxicity trigger3, MAC Grade D5 or the national bottom line guidelines7,8 are exceeded and bold text indicates 
the regional river guidelines are exceeded6. 

1 Data is from HBRC dataset (July 2014-June 2019) unless otherwise stated. 
2 Data is from CHBDC dataset (July 2014-June 2019). 
3  All parameters are ANZECC (REC) default guideline values (DGVs) for physical and chemical (PC) stressor values for Warm Dry 
Low-elevation classification, except where otherwise stated 
4 MfE Microbiological Assessment Category for Freshwater Grade C 
5 MfE Microbiological Assessment Category for Freshwater Grade D 
6 Hawke’s Bay Regional Resource Management Plan (republished as at 1 October 2015). Note that the faecal coliform surface water 
guideline value represents the concentration of contaminant in the water body that should not be exceeded after reasonable mixing 
7 National Policy Statement for Freshwater Management (NPS-FM) – Attribute State B, 95% species protection level (annual median) 

 

A summary of recent water quality results for the Pōrangahau River 200 m upstream of the WWTP discharge 

is presented in Table 3. Samples are taken on the outflow tide and can therefore be assumed background 

conditions with no influence from the WWTP. 
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Table 3. CHBDC Water quality monitoring results from 200 m upstream of discharge point. Approx. 60 samples taken 
monthly between 2014 and 2019. 

Parameter1 5% Median 95% Stressor3 Trigger 

pH 7.63 8.1 8.32 7.27 – 
7.8 

 

E.coli (CFU/100ml) 2 108 2218 261-5504 >5505 

Faecal Coliforms (CFU/100ml) 4.4 120 2380 2006  

Enterococci (enterococci/100ml) 2.6 44 405 201-5004 >5005 

Total Phosphorus (mg/L) 0.024 0.055 0.161 0.023  

Dissolved Reactive Phosphorus (mg/L) 0.003 0.023 0.055 0.007  

Nitrate Nitrogen + Nitrite Nitrogen 
(mg/L) 

0.005 0.005 0.339 0.195 2.47 / 3.58 

Total Nitrogen (mg/L) 0.41 0.66 4.22 0.281  

Total Ammoniacal Nitrogen (mg/L) 0.005 0.005 0.04 0.017 0.247 

Suspended Solids (mg/L) 3 31 168 3006  

cBOD5 (mg/L) 0.5 1 3   

Dissolved Oxygen (ppm) 7.54 9.16 11.63 80%6  

Note: Orange highlight indicates the ANZECC chemical and physical stressor trigger3 MAC Grade C4 are exceeded, red highlight 
indicates the ANZECC toxicity trigger9, MAC Grade D5 or the national bottom line guidelines7,8 are exceeded and bold text indicates 
the regional river guidelines are exceeded6. 

1 Data is from CHBDC dataset (July 2014-June 2019). 
2 Data is from HBRC dataset (July 2014-June 2019) unless otherwise stated. 
3  All parameters are ANZECC (REC) default guideline values (DGVs) for physical and chemical (PC) stressor values for Warm Dry 
Low-elevation classification, except where otherwise stated 
4 MfE Microbiological Assessment Category for Freshwater Grade C 
5 MfE Microbiological Assessment Category for Freshwater Grade D 
6 Hawke’s Bay Regional Resource Management Plan (republished as at 1 October 2015). Note that the faecal coliform surface water 
guideline value represents the concentration of contaminant in the water body that should not be exceeded after reasonable mixing. 
7 National Policy Statement for Freshwater Management (NPS-FM) – Attribute State B, 95% species protection level (annual median) 
8 National Policy Statement for Freshwater Management (NPS-FM) – Attribute State B, 95% species protection level (annual 
maximum) 

This water quality summary indicates that the Pōrangahau River is nutrient enriched and that water quality 

worsens slightly the further downstream (between the Kate’s Quarry and upstream sites). The median values 

of Total Phosphorus (TP), Dissolved Reactive Phosphorus (DRP) and Total Nitrogen (TN) at the 200 m 

upstream site are above their respective ANZECC trigger values which indicates a consistent contribution of 

these nutrients exists in the upstream catchment. Diffuse agricultural runoff is assumed to be the major 

contributor of dissolved nutrients and bacterial contamination.  

Elevated bacteria levels (E.Coli and faecal coliforms) upstream of the discharge appear to be a significant 

issue, however both parameters reduce further downstream. The bacteria concentrations only exceed trigger 

values at the 95th percentile of the datasets; this infers that higher bacterial concentrations are related to 

higher river flow events. As such it is likely the concentrations of E.coli and faecal coliforms (FC) are below 

trigger values for most of the time (this can be seen in the lower median values).  

2.2.4 National Policy Statement for Freshwater Management 

A new National Policy Statement for Freshwater Management (NPS:FM) was brought into effect on 3 

September 2020. The main objective (OBJ2.1(1)) of the new NPS:FM (2020) states: 

● The objective of this National Policy Statement is to ensure that natural and physical resources are 

managed in a way that prioritises: 

ð First, the health and well-being of water bodies and freshwater ecosystems; 

ð Second, the health needs of people (such as drinking water); 
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ð Third, the ability of people and communities to provide for their social, economic, and cultural well-

being, now and in the future. 

HBRC are implementing the NPS:FM through a series of plan changes to their Regional Resource 

Management Plan on a catchment by catchment basis. This includes implementing the National Objectives 

Framework (NOF) by identifying values, and setting environmental outcomes and target attribute states, for 

freshwater management units within each catchment. The Pōrangahau catchment has not been subject to a 

plan change yet, with proposed timeframes for the proposed plan change estimated no later than 202410.  

An HBRC report11 addressing the state and trends in river water quality and ecology in the PǾrangahau 

catchment was prepared in 2016 using monitoring data collected during the 2004 ï 2013 period as part of 

regular State of the Environment monitoring. Data from the Kate’s Quarry monitoring site was compared to 

the now superseded NPS:FM 2014 attribute states and found that E.coli, nitrate (toxicity), and ammonia 

(toxicity) were within mainly the óAô attribute state (good water quality).  

However, an assessment of the baseline water quality of the PǾrangahau River against the NPS:FM 2020 

attribute states, based on more recent available water quality data, is set out below. The five-year medians 

and 95th percentiles, measured at the 200m upstream monitoring location (Figure 3), are compared against 

the NPS:FM 2020 attribute states in Table 20. It is apparent from this assessment that the PǾrangahau River 

should be classified as a ódegraded water bodyô as it does not meet the NPS:FM national bottom line 

standards for microbiological contaminants (E. coli) and dissolved reactive phosphorus.   

Table 4. Attribute Band classification of parameters measured 200 m upstream of the discharge. 

Parameter Median Band 95% Band Overall 
Band 

E.coli (CFU/100ml) 1 96 A 1644 D D 

Dissolved Reactive Phosphorus (mg/L) 2 0.023 D 0.055 D D 

Nitrate Nitrogen + Nitrite Nitrogen (mg/L) 3 0.005 A 0.339 A A 

Total Ammoniacal Nitrogen (mg/L) 4 0.005 A 0.04 A A 
Note - Attribute Bands are assessed against the National Policy Statement for Freshwater Management (NPS-FM 2020) – 
Attribute States Annual Median and Annual Maximum (95%). The lower band of the Median and 95th percentile dictates the 
Overall Band for that parameter. 
1 Values assessed against NPS:FM (2020), Appendix 2A, Table 9 – Escherichia coli (E. coli) 
2 Values assessed against NPS:FM (2020), Appendix 2B, Table 20 – Dissolved Reactive Phosphorus 
3 Values assessed against NPS:FM (2020), Appendix 2A, Table 6 – Nitrate (Toxicity)   
4 Values assessed against NPS:FM (2020), Appendix 2A, Table 5 – Ammonia (Toxicity)   
 

2.2.5 Stream Ecology 

Previous investigations have classified water quality adjacent to and upstream of the WWTP discharge as 

generally poor, with an MCI score of 804. This is indicative of habitat of low quality for freshwater macro-

invertebrates. The degradation was attributed to the soft and silty tidally influenced riverbed rather than 

pollution effects. In fact, an improvement in MCI score was observed downstream of the WWTP discharge 

(MCI - 92), which led to the conclusion that the ecology of the river is not adversely affected by the WWTP 

discharge. Despite this, the estuarine waters downstream of the WWTP discharge (approximately 4km) have 

been classified as “good” to “very good” based on the estuarine biotic indicators7.  

 
10 HBRC, 2018. Minutes from the Meeting of the Regional Planning Committee, Wednesday 31 October 

2018. 

11 HBRC, 2016. Porangahau and Southern Coastal Catchments – State and Trends of River Water Quality 

and Ecology. HBRC Report No. RM16-07-4786.  
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2.2.6 Proposed Plan Change 7 – Outstanding Water Bodies 

The Pōrangahau River and Estuary have been designated as outstanding water bodies (OWB) by HBRC 

under Proposed Plan Change 7 (PPC7, also; Outstanding Water Bodies Plan Change). PPC7 aims to 

provide a framework which prescribes a high level of protection for these water bodies in future plan making.  

“The water bodies identified in the Outstanding Water Bodies Plan Change are the ‘best of the best’ 

within the region, featuring an exceptional cultural, spiritual, recreation, natural character, landscape 

geology, or ecology value which is remarkable in Hawke’s Bay.”12  

The Pōrangahau River and Estuary were identified as outstanding natural water bodies due to their 

ecological, significant landscape, cultural and spiritual values. In general, the Pōrangahau River is culturally 

significant for the people of Heretaunga Tamatea and in particular, Ngati Kere. 

The Pōrangahau Estuary, approximately 8 km downstream of the Pōrangahau WWTP discharge, and river 

were important pre-European settlements. Rich in archaeological sites, the area provided the first 

authenticated records of moa hunter occupation in the North Island. Vast shell middens are situated in the 

dune systems, and pa sites occur at either end of the estuary. At various times the people of Pōrangahau 

built and occupied at least 19 pa. 

The Pōrangahau Estuary is listed as an Area of Significant Conservation Value by Hawke’s Bay Regional 

Council. This also identifies significant cultural values around mahinga kai sites and states that 20 fishing 

sites existed between Pōrangahau township and the sea.   

2.2.7 Ngati Kere interests and expectations for the rohe moana (coastal area) 

A report13, undertaken by the Ngati Kere community research and review teams, the Department of 

Conservation and the Ministry for the Environment, presents a commentary on modern management 

systems in the coastal area and their alignment to historical Maori management systems and applies to the 

coastal environment in the Pōrangahau estuary and beach.  

Ngāti Kere, a recognised hapū within Central Hawke’s Bay, of which Pōrangahau is the main township where 

descendants of Keretipiwhakairo (Kere) still reside. The depletion of important species was noted to be of 

great concern to Ngati Kere. Mana for the hapū is maintained in the ability to share in the abundance of 

kaimoana. Excessive takes and wastage are considered to be causing significant impacts on the natural 

ecosystem, as are coastal developments such as subdivision and housing, within the Ngati Kere Rohe.  

Greater responsibility for monitoring indicator species by Ngati Kere hapū was emphasised in the report, with 

the overall aim to formulate a transparent decision-making process that can be actively and consistently 

practiced by everybody in order to sustain te Mauri o Ngati Kere. 

The report concludes that through monitoring, communities are able to take greater responsibility for 

stewardship of their local environment while enhancing their capacity to contribute more effectively to 

management of coastal eco-systems. By achieving goals, communities can develop a sense of ownership 

that will be rewarding to all and to future generations. The vision of Ngāti Kere members is that the kaimoana 

as known now, and as has been known to be, is readily available for future generations in abundance, along 

with access to traditional fishing grounds and places of gathering.  

 
12 HBRC (2021) About Outstanding Water Bodies – Plan Change 7. URL: https://www.hbrc.govt.nz/hawkes-

bay/projects/outstanding-water-bodies/ 

13 Wakefield, A. and Walker, L (2005). Maori methods and indicators for marine protection – Ngati Kere 

interests and expectations for the rohe moana. Prepared for Ngati Kere, Department of Conservation and 

Ministry for the Environment.  
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2.2.8 Recreational use  

There are several known recreational uses of the Pōrangahau River downstream from the Pōrangahau 

WWTP that have been identified as a result of feedback from the community obtained during engagement 

sessions on recreational areas (as shown in Figure 4), including: 

● Boat access and swimming near the Beach Road bridge; 

● Fishing and whitebaiting approximately 0.5km upstream of the bridge; 

● Shellfish gathering in the Pōrangahau estuary. 

 

Figure 4. Known recreational uses of the Pōrangahau River downstream from the Pōrangahau WWTP (source: Lowe 
Environmental Impact, 2021).  

2.3 Existing Wastewater Treatment System 

2.3.1 Site Location 

The Pōrangahau Township wastewater system is located approximately 250 metres from the end of Jones 

Street, around 50 metres from the Pōrangahau River (Figure 5). The adjoining land use is predominantly 

pastoral. It discharges through a strainer basket to a gravel filter into a farm drain which discharges to a 

tidally influenced reach of the Pōrangahau River. 
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Figure 5. Pōrangahau WWTP location (arial picture taken from Google Maps) 

The system consists of a single oxidation pond approximately 0.3 ha in size. The WWTP services 96 

properties with an estimated population of 270 contributing to the sewerage scheme. The wastewater 

received at the WWTP is predominantly of domestic origin. There are no significant trade waste discharges 

identified in the Pōrangahau Township. 

2.3.2 Relevant Consent Limit Conditions 

In accordance with the provisions of the Resource Management Act 1991 (RMA), and subject to its 

conditions, the Hawke’s Bay Regional Council granted the resource consent on the 22nd of October 2009 

(Consent No. DP030233W) for CHBDC to discharge treated domestic wastewater from the Pōrangahau 

oxidation pond into or onto the land (via soakage) in circumstances where that contaminant may enter water. 

Details of the resource consent: 

● Effluent to be discharge – Treated domestic 

● Rate of discharge – the average daily volume does not exceed 130 m3/day for more than 50% of the time 

nor 415 m3/day for more than 5% of the time over any 12 months period 

● Consent duration – expires 31 May 2021 

The discharge consent outlines the following conditions: 

● General – outlines the physical works to be undertaken on the plant 

● Performance – the following treated wastewater quality parameters Table 5 apply over any 12-month 

period: 
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Table 5. Pōrangahau WWTP discharge consent conditions 

Parameter 50th Percentile 90th/95th Percentile 

Average daily flow (ADF) 
130 m3/day 415 m3/day – 95th  

Instantaneous flow 
1.5 L/sec 4.8 L/sec – 95th  

Carbonaceous Biochemical Oxygen Demand – 5 day (cBOD5) 
30 mg/L 60 mg/L 90th  

Total Suspended Solids (TSS) 
50 mg/L 90 mg/L 90th 

pH 
6.5 – 9  

The 50th percentile standards above are deemed to be breached if more than 16 samples taken over any 12-

month period exceeded the consent condition values. The 90th percentile standards are deemed to be 

breached if more than 5 samples are taken over any 12-month period exceed the values.  pH is deemed to 

be breached if any sample taken is outside of the range. 

2.3.3 Current System Performance 

Flows from the system are monitored by CHBDC as part of the current consent conditions. The ‘Te Paerahi 

and Pōrangahau Options Report (Beca, 2020) provides a full summary over the last nine years of consistent 

compliance for the Pōrangahau WWTP across all consent conditions. 

The median flow, recorded daily between July 2014 and June 2019, was 94 m3/day with a range of 0 m3/day 

to 1700 m3/day. Typical flow rates are given in Table 6. 

Table 6. Pōrangahau WWTP discharge (m3/day) from outlet14 

Min Max Mean 

% of time flow is less than 

5% 25% Median 75% 95% 

0.00 1710.7 138.3 32.8 51.3 94.0 161.0 367.9 

Treated wastewater quality monitoring of the WWTP discharge is presented in Table 7. Treated wastewater 

quality samples are collected once every two weeks. The consent conditions require monitoring for cBOD5, 

TSS and pH.  CHBDC monitor these parameters along with a full suite of other water quality parameters. 

The parameter concentrations presented below represent the discharge prior to discharge to the 

Pōrangahau River. 

  

 
14 CHBDC, (2020). Porangahau DP030233W – Quality Monitoring and Wastewater Outflow Charts 
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Table 7. Treated wastewater quality monitoring results of the Pōrangahau WWTP discharge: July 2014 to June 20198. 

Parameter  5% Median 95% 

pH 7.4 7.8 8.6 

E.coli (cfu/100ml) 48.5 2150 38,800 

Faecal Coliforms (cfu/100ml) 310 7,000 101,500 

Total Phosphorus (mg/L) 1.0 1.9 3.2 

Dissolved Reactive Phosphorus (mg/L) 0.5 1.3 2.3 

Total Nitrogen (mg/L) 7.9 12.7 19.9 

Total Ammoniacal Nitrogen (mg/L) 2.3 7.3 14.7 

Suspended Solids (mg/L) 3 29 91 

cBOD5 (mg/L) 3 18 41 

Dissolved Oxygen (ppm)  0.3 2.8 10.6 

The consent compliance data for 2018-2019 (July) is summarised in Table 8 below: 

Table 8. Pōrangahau Discharge consent compliance for the year July 2018 to June 2019. 

Parameter Consent 

Value 

Permitted 

Exceedance  

Actual 

Exceedance 

Maximum 

Value 

Compliance 

Instantaneous flow (L/sec) 

50th percentile 

90th percentile 

 

<1.5 

<4.8 

 

<50% time 

<5% time 

 

0 or 28.97% 

0 or 1.71% 

 

- 

 

Yes 

ADF (m3/day) 

50th percentile 

90th percentile 

 

<130 

<415 

 

<50% time 

<5% time 

 

136 d or 37% 

9 d or 2.4% 

 

- Yes 

Unfiltered cBOD5 (mg/L) 

50th percentile 

90th percentile 

 

<30 

<60 

 

<16/26 

<5/26 

 

8/26 

0/26 

52 

Yes 

TSS (mg/L) 

50th percentile 

90th percentile 

 

<50  

<90 

 

<16/26 

<5/26 

 

7/26 

4/26 

126 

Yes 

pH 6.5-9 0/26 0/26 7.4-8.8 Yes 

Over the past 12-month period Pōrangahau WWTP met all discharge conditions. Over the nine-year period 

that data has been provided for, cBOD5, TSS concentrations and pH have not breached the consent 

compliance limits. With respect to the discharge limit conditions, the ADF 90th percentile limit (415 m3/day) 

was exceeded and non-compliant for the 2017/18 hydrological year. This exceedance was due to large 

volumes of rainfall during winter and spring, including two ex-tropical-cyclone events. 
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2.4 Summary 

The Pōrangahau River drains a catchment of approximately 705 km2 in the south-eastern corner of Hawkes 

Bay. The catchment is mostly low-lying hills that flatten to pasture near the ocean. Pastoral agricultural land 

uses are present in the catchment with sheep and beef farming prevalent. 

The climate in the area is warm and dry, prone to long dry spells in the summer as well as heavy rainfall 

events in the winter. The Pōrangahau River reflects this by having a generally low baseflow and a flashy 

response to rainfall events. 

The Pōrangahau River, upstream of the WWTP discharge, has consistently elevated levels of nutrients 

(nitrogen and phosphorus) while microbial contaminants (E.coli and Faecal coliforms) occasionally exceed 

trigger values.  

The Pōrangahau WWTP discharge is at a point of largely saline waters and has discharge conditions based 

on flow volumes, cBOD5, TSS and pH. The discharge over the last decade has been compliant with all 

conditions except the average daily flow 90th percentile limits (>415 m3/day <5% of the year) throughout 

2017 and 2018. 
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3 Historic Resource Consent Application Documents 

A number of investigations exist that relate to the discharge of treated wastewater to the Pōrangahau River. 

These investigations were undertaken to support the application of the current consent, granted in 2013. The 

documents reviewed for this report include: 

● Pōrangahau Wastewater Treatment and Disposal Resource Consent Application – Assessment of 

Environmental Effects (2007) by Opus; 

● Pōrangahau Township Oxidation Pond Discharge Mixing Study (2009) by Opus;  

● Pōrangahau WWTP resource consent hearing: statement of evidence by Murray Grant Webby (2009);  

● Pōrangahau River Estuary Ecological Investigation (2012) by Opus. 

Each of these reports is briefly summarised below and referred to as footnote references throughout the rest 

of this document where applicable. The 2009 Mixing Study and the 2012 Estuary Ecological Investigation are 

provided in Appendices A and B respectively. 

3.1 Pōrangahau Wastewater Treatment and Disposal Resource Consent 
Application – Assessment of Environmental Effects (Opus, 2007) 

3.1.1 Scope 

This Assessment of Environmental Effects (AEE) report considered the effects of the discharge of treated 

wastewater from the pond system on the Pōrangahau River in consideration of the requirements under the 

HBRC Regional Resource Management Plan (HBRC RRMP) and outlines the effects of the discharge as 

well as the most efficient means of mitigating these effects. 

3.1.2 Methods 

This report assessed the environmental effects of the discharge on the Pōrangahau River with a focus on 

water quality, stream ecology, recreational use and cultural considerations. A full description of the existing 

environment as well as the wastewater treatment system was also provided.  

The proposed discharge was also assessed against the relevant regional and national statutory framework. 

A consultation process including local iwi and other stakeholders was carried out to consider the best options 

for the WWTP moving forward. 

3.1.3 Conclusion 

The water quality upstream of the WWTP discharge point in the Pōrangahau River was characterised to be 

relatively poor due to the upstream agricultural catchment and high magnitude rainfall events that contrasted 

to the generally low baseflow background conditions of the river. 

A combination of factors resulted in the conclusion that the effects of the WWTP discharge on the 

Pōrangahau River were less than minor, these factors include: 

● Significant dilution factor, even at low flows due to the small discharge from the WWTP; and 

● The treated wastewater discharge was deemed to add a relatively small load of nutrients to the 

Pōrangahau River compared to the concentrations in the River itself. 

The effects on stream ecology was considered minor as the entire section of the Pōrangahau River 

(upstream and downstream) was classified by Macro-invertebrate Community Index (MCI) analysis as 

having degraded water quality (MCI < 100). 

The river was understood to be in use by fishermen, kayakers and passive recreation users, predominantly 

upstream of the WWTP discharge. Shellfish collection at the mouth of the river was also noted as having 
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occurred. The presence of silt and weeds in and around the river made the location undesirable for 

swimming. 

The are no cultural sites of significance in the vicinity of the WWTP, however it is acknowledged that 

protecting the mauri (life-force) and sustaining the health of the river is of vital importance. Local iwi had 

raised concerns over the health of the river. 

Following the consultation process, this AEE presented a range of options for improving water quality 

outcomes in the Pōrangahau River. This included proposed treatment improvements, namely the installation 

of a baffle pond and a wetland. With the provision of these installations, the effects on the environment of the 

Pōrangahau WWTP discharge were considered to be less than minor. 

In accordance with suggestions made in the AEE, a baffle was constructed in 2010, after the discharge 

consent was granted. The suggestion to construct a wetland was not fulfilled and the additional consent for 

construction of a wetland has since expired.  

3.2 Pōrangahau Township Oxidation Pond Discharge Mixing Study (Opus, 
2009) 

3.2.1 Scope 

The 2009 mixing study was undertaken to consider the extent of effects of WWTP discharge on the water 

quality in the Pōrangahau River. The study was conducted in response to a Section 92 request for additional 

information made by the HBRC on the 11th September 2008. This information was considered critical due to 

the tidal nature of the river, proximity of recreational sites and accessibility of the river to the public. 

3.2.2 Methods 

This report presented measured data from two site investigations which aimed to develop an understanding 

of the basic mixing characteristics of the river by undertaking mixing and dilution tracer studies for the 

Pōrangahau River. Investigations included general observations of river cross-sections, typical velocities, 

salinity profile and tide levels as well as a tracer dye analysis discharged with treated wastewater to 

understand the dispersion path of the treated wastewater plume. 

3.2.3 Results 

The 2009 mixing study found that the Pōrangahau River was of an estuarine nature at the point of WWTP 

discharge, with tides more dominant due to the generally low flow of the river. The salinity of the river at the 

point of discharge was typically 27 parts per thousand (ppt). This indicates that the receiving waters for the 

treated wastewater discharge are largely saline under low-flow conditions. In accordance with the 2007 AEE, 

overall river water quality, regardless of WWTP discharge, was deemed to be poor due to upstream diffuse 

agricultural activities. 

The tidal influence around the discharge point was apparent, with negative (upstream) flow measured on the 

incoming tide at the 400 m upstream monitoring location. However, the largest overall flows were measured 

300 m downstream of the discharge point, this indicates that the tidal influence reduces between the 

downstream and upstream monitoring locations.  

Despite the noticeable upstream flow on the incoming tide, dye tracer analyses showed that treated 

wastewater discharge was largely in the downstream direction on during all tidal phases. This was attributed 

to the existence of nearby sand banks and riparian structures that disrupt a uniform flow regime.  

With respect to treated wastewater mixing with the river flow, the overall concentrations of each contaminant 

indicator in the mixing zone (within 200 m of the discharge) was predominantly influenced by the volume and 

quality of the incoming river flow. The quality of the WWTP discharge was deemed to be a secondary 



| Historic Resource Consent Application Documents | 

Pōrangahau Wastewater Treatment Plant Discharge Water Quality Assessment | 3256189 | 22 February 2021 | Page 20 

 

Sensitivity: General 

influence on the overall quality of the river due to the comparatively low volumes of the oxidation pond 

discharge. 

The dilution and mixing study observations found that there was a 1,000 times dilution factor at the point of 

reasonable mixing, approximately 200 m downstream of the WWTP discharge (Figure 6; Opus, 2009). The 

tidal nature of the river means that contaminants sometimes travel upstream depending on the tidal cycle 

and therefore the point of reasonable mixing was also defined to be 200 m upstream of the WWTP discharge 

point (on the flood tide). 

 

Figure 6. Sketch of dye plume created on outgoing tide15 

The effect of the discharge on water quality progressively reduces downstream due to the treated 

wastewater becoming fully mixed, and the increasing influence of dilution. Under normal flow conditions it 

was determined to take about 1.5 tidal cycles for a parcel of treated wastewater to reach the Beach Road 

Bridge (3.9 km below the discharge). 

3.2.4 Conclusion 

The 2009 mixing study deduced that achieving HBRC RRMP guideline limits for the background FC and 

DRP within the treated wastewater mixing zone will be difficult without taking into consideration the upstream 

water quality. Further, the study included a recommendation that any resource consent conditions relating to 

water quality at the boundaries of the mixing zone need to be expressed relative to the background 

concentration of the parameters in the incoming river flow. Discharge conditions for cBOD5 and TSS were 

included in the consent as was monitoring upstream and downstream of the WWTP discharge. 

3.3 Pōrangahau WWTP resource consent hearing: statement of evidence by 
Murray Grant Webby (Webby, 2009) 

As part of the Pōrangahau WWTP consent hearing, Murray Webby (chartered professional engineer 

specialising in hydraulic engineering) was engaged by CHBDC to provide a technical overview of river mixing 

investigations carried out for the Pōrangahau River for the purpose of evaluating the impact of the effluent 

discharge from the Pōrangahau WWTP. This included providing further evidence around the Opus, 2009 

mixing study. In summary, his evidence concluded: 

 
15 Taylor D. & Strang T. (2009) Porangahau Township Oxidation Pond Discharge Mixing Study. Opus. 
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● The dye mixing test on the outgoing tide showed substantial dilution of the effluent discharge plume 

downstream of the discharge point with a dilution factor of greater than 1000 being achieved within 200 m 

downstream 

● It was also inferred that substantial dilution may also have occurred in the upstream direction on an 

incoming tide due to the much higher flow velocities and spiralling motion of the flow round the bend 

immediately upstream of the effluent discharge point (although there were no measurements to support 

this) 

● The water quality measurements on the outgoing tide indicated that the effluent discharge had no 

measurable effect on the water quality in the river on the day of the dye test conducted as part of the 

Opus 2009 study 

● Some potential was noted for a measurable increase in faecal coliform concentrations downstream of the 

discharge point under worst-case conditions (low river flows or higher discharge concentrations) 

● The Porangahau River at the effluent discharge point is strongly influenced by the tidal inflows from the 

sea 

● The primary influence on the water quality of the estuarine zone in the Porangahau River is the volume 

and quality of the inflow from the upstream catchment. The quality of the effluent discharge from the 

Porangahau WWTP is only a secondary influence (unless the effluent quality is extremely poor) due to 

the low volumes of the effluent discharge relative to the tidal flushing volumes. 

Further water quality monitoring was recommended as conditions of consent. 

3.4 Pōrangahau River Estuary Ecological Investigation (Opus, 2012) 

3.4.1 Scope 

This report was an investigation into the effects of the discharge on the biota in the vicinity of the discharge 

as a consent requirement. 

3.4.2 Methodology 

Benthic biota and sediment chemistry were sampled at two sites on the Pōrangahau River estuary – 

downstream of the WWTP discharge and at the Pōrangahau Beach Road Bridge. The Beach Road Bridge 

site provided a ‘pseudo-control’ in a distance from impact’ study design despite noting significant 

environmental differences between the two sites, namely salinity gradient.  

Monitoring methods were focused on assessing the influence of the Pōrangahau WWTP discharge on 

eutrophication and toxic contaminants in the receiving river environment. Sampling of sediments and benthic 

biota was undertaken during low tide at two downstream locations. With the further downstream location 

being labelled as the control site.  

Sampling was carried out with respect to three main aspects; physical and chemical analysis; epifauna and 

microalgae; and infauna (animals living within the sediments). 

3.4.3 Results 

At both sites most abiotic sediment variables indicated either ‘good’ or ‘very good’ ecological condition and 

all the results for metals were less than the ANZECC (2000) Interim Sediment Quality Guidelines (ISQG)-

low, which means we would not expect any adverse effects on aquatic life due to the values measured. 

Redox Potential Discontinuity (RPD) depth at the Beach Road Bridge Site rated ‘fair’. 

There were differences in sediment quality between sites. There was moderate to strong evidence that 

sediments at the WWTP site had more chlorophyll a (2.5 times more), organic carbon, nitrogen, arsenic, 

cadmium, lead nickel and zinc compared to sediment at the Beach Road Bridge site. However, the beach 

road bridge site had more copper in the sediment. 
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The benthic invertebrate community at both sites indicated ‘moderate disturbance’ (based on the AMBI 

score). There was no significant difference in the taxa richness or the AMBI score between the two sites. 

Biological diversity was relatively poor at both sites with species abundance dominated by a couple of 

species. The WWTP treatment site had a higher diversity, due to additional freshwater taxa. Total 

abundance of taxa was greater at the Beach Road Bridge site. 

3.4.4 Conclusion 

Overall, there were measurable differences between the two sites in both sediment quality and benthic biota 

community. The site closest to the WWTP had measurably higher sediment concentrations of nitrogen, 

carbon, arsenic, cadmium, lead zinc and chlorophyll a, some of these variables may be related to the WWTP 

discharge while others (e.g. arsenic) are more likely to be other sources.  

While measurable differences between the two sites were found, the sediment quality at both sites 

corresponded to an estuarine condition of ‘good’ to ‘very good’. The concentrations of contaminants were 

low in terms of both effects and also relative to other NZ estuaries. None of the differences in sediment 

quality or downstream water quality were sufficient to account for differences in the benthic community; 

instead biological differences between the two sites were more likely to be related to the salinity gradient as 

an influence of the strong tidal actions rather than the WWTP discharge.  

3.5 Summary 

In summary, the historic reports above indicate that the Pōrangahau WWTP discharge has a relatively minor 

effect on the environmental condition of the Pōrangahau River and downstream estuary. The Pōrangahau 

River itself is characterised as nutrient-enriched due the agricultural nature of the upstream catchment. 

Downstream of the WWTP discharge, the River is classified as estuarine and exhibits ‘good’ to ‘very good’ 

estuarine characteristics. 

The results of water quality monitoring of the Pōrangahau River upstream and downstream of the WWTP 

found that only total ammonia (NH4-N), FC and DRP were higher downstream of the WWTP. All sites had 

total ammonia concentrations well within (more than 10 times lower) ANZECC guidelines to avoid chronic 

toxic effects on aquatic life. 

While the WWTP could be the reason for increased downstream concentrations of FC, DRP and 

ammoniacal nitrogen (NH4-N), concentrations upstream are already elevated for these parameters, in some 

cases above the ANZECC guidelines. Alternative point source pollution factors were identified as potential 

contributors to the degraded water quality in the Pōrangahau River. These include; a boat ramp on the true 

right bank downstream of the WWTP discharge, an abandoned timber mill site on the true right bank 

opposite from the WWTP discharge, and waterfowl observed along the true left bank just downstream of the 

WWTP discharge. 
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4 Assessment of Effects of the Existing Discharge of Treated 

Wastewater 

4.1 Introduction 

This section describes an assessment of effects of the existing discharge of the treated wastewater 

discharge on the water quality of the Pōrangahau River. The effects are evaluated for the current discharge, 

based on both measured and predicted results. The measured effects use monitoring data from both 

upstream and downstream of the discharge to obtain a direct assessment of changes in water quality within 

the Pōrangahau River. The predicted effect is based on a combination of measured and estimated treated 

wastewater and receiving water flows and contaminant concentrations. 

4.2 Assessment Criteria 

4.2.1 Water Quality Criteria 

Effects of the WWTP discharge on the water quality of the Pōrangahau River will be made against a range of 

relevant guidelines. Available guidelines include those from the HBRC Regional Resource Management Plan 

(HBRC RRMP), the Australian and New Zealand Guidelines for Fresh and Marine Water Quality (ANZECC, 

2018), the Ministry for the Environment National Policy Statement for Freshwater Management (NPS-FM), 

the Ministry for the Environment Microbiological Assessment Categories (MAC) and the New Zealand 

Guidelines for Recreational Water Quality (Ministry for the Environment, 2003).  

ANZECC present a preferred hierarchy of types of guideline values for water quality indicators. This 

hierarchy prioritises site-specific and/or local guidelines over regional and national guidelines. The 

assessment criteria for this report takes guidance from this preferred hierarchy. 

Trigger values indicate that there is a ‘potential risk’ of adverse effects at a site. Trigger values are defined by 

the 80th percentile of indicators that are harmful at high values and/or the 20th percentile of indicators that 

cause problems at low values. 

ANZECC (2018/2000) chemical and physical stressor and trigger values for the Pōrangahau River were 

identified using the River Environmental Classification (REC). The REC accounts for a range of natural 

factors that influence water quality (e.g., climate, topography and geology) and is widely used to study water 

quality patterns in New Zealand. The lower Pōrangahau River is classified as ‘Warm Dry Low-elevation’ by 

the REC database. Where applicable, REC (New Zealand) default guideline values (DGVs) for physical and 

chemical (PC) stressors are presented in Table 9 below, along with guidelines for different water quality 

parameters where relevant. 
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Table 9. Water quality assessment criteria 

Parameter HBRC RMP1 ANZECC 

Stressor2 

MAC3 NPS-FM4 

pH  7.27 – 7.8   

E.coli (CFU/100ml)   261-550 / 
>5505 

 

Faecal Coliforms (CFU/100ml) 200    

Enterococci (CFU/100ml)   >5005  

Total Phosphorus (mg/L)  0.023   

Dissolved Reactive Phosphorus (mg/L)  0.007   

Total Nitrogen (mg/L  0.281   

Total Ammoniacal Nitrogen (mg/L) 0.1 0.017   0.24 

Suspended Solids (mg/L) 50 4.6   

cBOD5 (mg/L)     

Dissolved Oxygen (%) 80% 82-100   

Conductivity (uS/cm)  86   

Nitrate + Nitrite Nitrogen (mg/L)  0.195  2.4 / 3.56 

Turbidity (NTU)  4.2   
1 Hawke’s Bay Regional Resource Management Plan – Republished as at 1 October 2015 
2 ANZECC chemical and physical stressor trigger values, except where otherwise stated 
3  All parameters are ANZECC (REC) default guideline values (DGVs) for physical and chemical (PC) stressor values for Warm Dry Low-
elevation classification, except where otherwise stated 
4 National Policy Statement for Freshwater Management (NPS-FM) – Attribute State B, 95% species protection level (annual median), 
except where otherwise stated 
5 MfE Microbiological Assessment Category for Freshwater Grade D 
6 National Policy Statement for Freshwater Management (NPS-FM) – Attribute State B, 95% species protection level (annual maximum) 

4.2.2 Measured Downstream Trends Analysis 

Water quality data collected by CHBDC over the last decade at Kate’s Quarry, 200 m upstream of the 

WWTP discharge and 200 m downstream of the WWTP discharge, allows for a downstream trend analysis 

of parameters. Assessing a significant difference of means between sampling locations upstream and 

downstream of the WWTP discharge enables the measured assessment of effects of the WWTP discharge 

on river water quality.  

The means of 12 parameters (July 2014 to June 2019) were compared using a one-way T-test analysis at 

the 5% significance interval using the NIWA time trends software. The dataset at Kate’s Quarry was 

compared to the 200 m upstream dataset and 200 m upstream dataset was subsequently compared to the 

200 m downstream dataset. An initial comparison of the HBRC and CHBDC data at Kate’s Quarry was 

undertaken.      

4.2.3 Mass Balance Methodology 

Contaminant concentrations downstream of the proposed WWTP discharge were predicted using mass 

balance calculations. The mass balance calculation is based on inputs from: 

● The contaminant concentrations of the existing discharge based upon monthly monitoring between 2014 

and 2020; 

● The median background water quality in the Pōrangahau River upstream of the discharge; and 

● Dilutions available based on proposed discharge volumes and the flow records of the Pōrangahau River. 
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The predicted water contaminant concentration (Cx) at the receiving water downstream of discharge is given 

by Equation 1: 

ὅ
ὅ  ὅ

ὝὈ ρ
 ὅ 

 

Where ὅ is the contaminant concentration of treated wastewater; ὅ is the background contaminant 

concentration in the receiving environment; and ὝὈ id the total dilution. 

The total dilution factor assumes full mixing when the discharge plume is evenly mixed across the full width 

of the receiving waters. Higher contaminant concentrations will occur within the discharge plume close to the 

point of discharge. The proposed reasonable mixing zone is discussed in Section 4.2.4. 

The mass balance calculations for the predicted water quality downstream of the discharge in the 

Pōrangahau River are run under a worst-case low-flow scenario as well as a standard median flow scenario. 

4.2.4 Reasonable Mixing 

The RMA (1991) requires that any standards imposed through classification of waters or under Section 107 

of the RMA should be met “after reasonable mixing”. This implies the existence of a zone in which the 

underlying standards need not be met. The RMA however stops short of giving clear guidance about what 

constitutes reasonable mixing. It may be implied that the area of water required for “reasonable mixing” 

should be minimised and any adverse effects within the “reasonable mixing zone” should not frustrate the 

management objectives for the waters.  

Policy 72 in Section 5.4.6 (a) of the Hawke’s Bay Regional Resource Management Plan states that: 

For the purposes of this Regional Plan, “reasonable mixing in surface water” of 

contaminants in surface water will generally be considered to have occurred as follows: 

a. In relation to flowing surface water bodies, at whichever of the following is the 

least: 

i. A distance 200 metres downstream of the point of discharge 

ii. A distance equal to seven times the bed width of the surface water body, but 

which shall not be less than 50 metres, or  

iii. The distance downstream at which mixing of contaminants has occurred 

across the full width of the surface water body, but which shall not be less 

than 50 metres. 

Alternatively, for activities that are subject to resource consents, “reasonable mixing” may 

be determined on a case by case basis through the resource consent process. 

The mixing study, described in Section 3.2, determined that the dilution of the treated wastewater plume was 

estimated to be in the range of 1000-3000 fold at the end of a 200 m long mixing zone. Dilution estimations 

for the mass-balance measurements supported a dilution factor of 1000 fold during normal flow conditions.   

For the purposes of this report, the point of reasonable mixing is understood to be 200 m upstream and 

downstream of the WWTP discharge. 

4.3 Measured Effects on Pōrangahau River 

As discussed in Section 4.2.2, HBRC maintain a water quality monitoring station at Kate’s Quarry, upstream 

of the township that provides monthly data on a number of water quality parameters. CHBDC also carry out 

monthly monitoring at Kate’s Quarry, 200 m upstream and 200 m downstream of the Pōrangahau WWTP 

discharge point as part of consent conditions.  
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The following section presents analysis from a five-year record of measured water quality parameters 

collected at the three monitoring locations. 

4.3.1 Measured downstream trends 

A statistical comparison of means was carried out between the two Kate’s Quarry datasets (HBRC and 

CHBDC) to ensure the consistency of data. The CHBDC dataset at Kate’s Quarry is not significantly different 

compared to the HBRC dataset at Kate’s Quarry for any parameters, thus validating the CHBDC dataset. 

The means of the CHBDC datasets at the three monitoring locations were then compared to assess any 

significant downstream changes and determine whether the Pōrangahau WWTP could be resulting in 

significant changes in downstream water quality. 

Comparison of datasets between Kate’s Quarry and the 200 m upstream locations showed that there was a 

significant change in water quality between the two sites across almost every parameter analysed. This 

indicates there is a trend of degrading water quality further downstream independent of the WWTP 

discharge.  

Table 10 presents the downstream comparison of means between the CHBDC monitored locations 200 m 

upstream and 200 m downstream of the WWTP discharge for all available parameters. Matching letters 

indicate no significant differences between the two datasets; different letters indicate a statistically significant 

difference.   

Table 10. Dataset comparison of 12 water quality parameters - One-way T-Test at 5% significance. 

Analyte 200m Upstream (CHBDC) 200m Downstream (CHBDC) Statistical 
difference* 

cBOD5 A A  

E.Coli A A  

Enterococci A B  

Faecal Coliforms A A  

Suspended Solids A B  

Turbidity A A  

Total Ammoniacal N A B  

Total N A A  

Nitrate + Nitrite N A B  

Total Kjeldahl N A A  

Total P A B  

DRP A B  

*Purple shading indicates a statistical difference in analyte concentrations is observed between the 200 m upstream and 

200 m downstream monitoring points.  

From the analysis carried out above, the following conclusion can be made: Enterococci, Suspended Solids, 

Total Ammoniacal Nitrogen, Nitrate + Nitrite N, Total Phosphorus and Dissolved Reactive Phosphorus show 

significant differences between the 200 m upstream and 200 m downstream monitoring locations. Summary 

statistics on these datasets, as well as FC, are presented below along with box plots comparing the sites at 

Kate’s Quarry, 200 m upstream and 200 m downstream.  
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i. Enterococci 

 

 

Figure 7. CHBDC Enterococci Monitoring Data Boxplot 

 

Table 11. CHBDC Enterococci Monitoring Data Summary 

Location Sample 
Size 

Min 5% Median Mean 95% Max 

Kate’s Quarry (CHBDC) 57 2 4 32 82 280 680 

200m Upstream 

(CHBDC) 
57 2 2 44 102 430 720 

200m Downstream 

(CHBDC) 
57 2 4 72 225 928 2,700 
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ii. Faecal Coliforms 

 

Figure 8. CHBDC Faecal Coliform Monitoring Data Boxplot 

 

Table 12. CHBDC Faecal Coliform Monitoring Data Summary 

Location Sample 
Size 

Min 5% Median Mean 95% Max 

Kate’s Quarry (HBRC) 61 10 24 165 2972 5195 65,000 

Kate’s Quarry (CHBDC) 57 2 7 88 336 996 5,600 

200m Upstream (CHBDC) 57 < 1 4 120 560 2380 13,200 

200m Downstream 

(CHBDC) 
57 2 18 200 655 3080 5,600 
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iii. Total Suspended Solids 

 

Figure 9. CHBDC Total Suspended Solids Monitoring Data Boxplot 

 

Table 13. CHBDC Total Suspended Solids Monitoring Data Summary 

Location Sample 
Size 

Min 5% Median Mean 95% Max 

Kates Quarry (HBRC) 61 <0.50 0.5 4 54 220 1,370 

Kate’s Quarry (CHBDC) 57 3 3 3 29 176 284 

200m Upstream (CHBDC) 57 3 3 29 44 164 238 

200m Downstream (CHBDC) 57 0 3 39 49 159 181 
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iv. Total Ammoniacal Nitrogen 

 

Figure 10. CHBDC Total Ammoniacal Nitrogen Monitoring Data Boxplot 

 

Table 14. CHBDC Total Ammoniacal Nitrogen Monitoring Data Summary 

Location Sample 
Size 

Min 5% Median Mean 95% Max 

Kates Quarry (HBRC) 61 <0.01 0.00 <0.01 0.01 0.02 0.03 

Kate’s Quarry (CHBDC) 57 0.01 0.01 0.01 0.01 0.03 0.06 

200m Upstream (CHBDC) 57 0.01 0.01 0.01 0.20 0.05 0.28 

200m Downstream (CHBDC) 57 0.01 0.01 0.04 0.11 0.30 1.63 
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v. Nitrate and Nitrite Nitrogen 

 

 

Figure 11. CHBDC Nitrate and Nitrite Nitrogen Monitoring Data Boxplot 

 

Table 15. CHBDC Nitrate and Nitrite Nitrogen Monitoring Data Summary 

Location Sample 
Size 

Min 5% Median Mean 95% Max 

Kate’s Quarry (CHBDC) 57 0.01 0.01 0.01 0.10 0.37 0.63 

200m Upstream (CHBDC) 57 0.01 0.01 0.01 0.10 0.35 0.65 

200m Downstream (CHBDC) 57 0.01 0.01 0.01 0.11 0.40 1.00 
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vi. Total Phosphorus 

 

Figure 12. CHBDC Total Phosphorus Monitoring Data Boxplot 

 

Table 16. CHBDC Total Phosphorus Monitoring Data Summary 

Location Sample 
Size 

Min 5% Median Mean 95% Max 

Kates Quarry (HBRC) 61 <0.00 0.00 0.02 0.05 0.16 0.69 

Kate’s Quarry (CHBDC) 57 0.01 0.01 0.03 0.05 0.22 0.37 

200m Upstream (CHBDC) 57 0.02 0.02 0.06 0.07 0.16 0.29 

200m Downstream (CHBDC) 57 0.02 0.03 0.08 0.11 0.25 0.75 
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vii. Dissolved Reactive Phosphorus 

 

Figure 13. CHBDC Dissolved Reactive Phosphorus Monitoring Data Boxplot 

 

Table 17. CHBDC Dissolved Reactive Phosphorus Monitoring Data Summary 

Location Sample 
Size 

Min 5% Median Mean 95% Max 

Kates Quarry (HBRC) 61 <0.00 0.00 0.01 <0.00 0.04 0.07 

Kate’s Quarry (CHBDC) 57 0.00 0.00 0.01 0.02 0.05 0.07 

200m Upstream (CHBDC) 57 0.00 0.00 0.02 0.02 0.07 0.19 

200m Downstream (CHBDC) 57 0.00 0.01 0.03 0.04 0.11 0.33 

4.3.2 Comparison of Upstream and Downstream Monitoring Locations 

A comparison of sites directly upstream (200 m) and downstream (200 m) of the discharge point to the 

Pōrangahau River is provided in Table 18, showing the range and median difference directly upstream and 

downstream of the discharge. A positive difference represents an increase at the downstream location, while 

a negative difference represents a decrease downstream. 

The difference between upstream and downstream water quality is shown in terms of the absolute 

differences in medians (units), and as a percentage of the upstream (%). 

It is important to note that a number of parameters, including nutrients (e.g. TN, TP and DRP) and pH are 

already elevated above the ANZECC chemical and physical stressor trigger values upstream of the 

Pōrangahau WWTP discharge point. These elevated nutrient concentrations reflect the agricultural nature of 

the upstream catchment and sediment bound phosphorus. 
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Table 18. Summary of background water quality in the Pōrangahau River directly upstream and downstream of the 
discharge point 

Parameter1 Upstream 200 m Downstream 200m Change in Median Stressor3 Trigger 

 Median Range Median Range Units %   

pH 8.10 7.4-8.3 8.0 7.7-8.2 -0.1 -1% 7.27-7.8  

E.Coli 
(CFU/100ml) 

108 2.0-
13000.
0 

212 2.0-
6000.0 104 96% 

261-5504 >5505 

FC 
(CFU/100ml) 

120 0.5-
13200.
0 

220 2.0-
6800.0 100 83% 

2006  

TSS 31 3-238 39 0.011-294 8 25.8% 506  

TP (mg/L) 0.06 0.02-
0.29 

0.08 0.02-0.75 
0.02 33% 

0.023  

DRP (mg/L) 0.02 0.0-
0.19 

0.03 0.0-0.33 
0.01 50% 

0.007  

TN (mg/L) 0.66 0.41-
11.61 

0.69 0.41-6.07 
0.03 5% 

0.281  

NO2+NO3 N 0.005 0.005-
0.65 

0.01 0.005-
0.64 

0.005 100% 
0.195 3.58 

NH4-N 
(mg/L) 

0.01 0.01-
0.28 

0.04 0.01-1.63 
0.03 300% 

0.017  0.247 

cBOD5 
(mg/L) 

1.00 0.5-1.0 1.00 0.5-3.0 
0 0% 

  

DO (ppm)2 9.16 7.31-
12.43 

9.70 7.44-
927.0 

0.54 6% 
80%6  

Note: Orange highlight indicates the ANZECC chemical and physical stressor trigger3 MAC Grade C4 are exceeded, red highlight 
indicates the ANZECC toxicity trigger9, MAC Grade D5 or the national bottom line guidelines7,8 are exceeded and bold text indicates 
the regional river guidelines are exceeded6. 

1 Data is from CHBDC dataset (July 2014-June 2019) unless otherwise stated. 
2 Data is from HBRC dataset (July 2014-June 2019). 
3 All parameters are ANZECC (REC) default guideline values (DGVs) for physical and chemical (PC) stressor values for Warm Dry 
Low-elevation classification, except where otherwise stated 
4 MfE Microbiological Assessment Category for Freshwater Grade C 
5 MfE Microbiological Assessment Category for Freshwater Grade D 
6 Hawke’s Bay Regional Resource Management Plan – Republished as at 1 October 2015 
7 National Policy Statement for Freshwater Management (NPS-FM) – Attribute State B, ammonia toxicity (NH4-N) 95% species 
protection level (annual median) 

 

All parameters sampled showed a large variation in values recorded both upstream and downstream with a 

large variation in range between the difference in concentrations upstream and downstream. It is likely that 

the fluctuation in concentrations recorded are related to seasonal variation in flow and also tidal influence. 

From the analysis carried out above, the following conclusions are made: 

● Total Ammoniacal nitrogen (NH4-N) increases downstream of the discharge and is elevated above the 

ANZECC stressor trigger but well below the NPS:FM toxicity guideline value for 95% protection of 

species level by an order of magnitude. 

● Total phosphorus (TP) and dissolved reactive phosphorus (DRP) increase moderately downstream of the 

discharge and are elevated above the ANZECC chemical and physical stressor trigger values. The 

upstream phosphorus concentrations are already elevated above the ANZECC guidelines upstream of 

the discharge. 

● Escherichia coli (E.coli) and Faecal Coliforms (FC) increase downstream of the discharge point. FC is 

elevated above the HBRC RRMP Pōrangahau River guidelines.  
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● Suspended Solids (SS) increase moderately downstream of the discharge point but remains below the 

HBRC RRMP guidelines for the Pōrangahau River. 

4.3.3 Summary 

In general, nitrogen (ammoniacal), phosphorus, suspended solids and microbiological contaminants (E.coli 

and FC) show moderate to strong evidence for an increase downstream of the discharge point. The 

downstream increasing concentrations of NH4-N, TP, DRP and SS are part of an increasing trend upstream 

of the discharge point (i.e. significant increase between Kate’s Quarry and 200 m upstream). The upstream 

concentrations of TP, DRP and TN are already above ANZECC chemical and physical stressor guidelines 

and downstream increases are minor (within an order of magnitude).  

NH4-N is the only parameter that exhibits a large enough downstream increase to exceed the ANZECC 

chemical and physical stressor guidelines, but it is well below the NPS:FM toxicity trigger for protection of 

95% of species. 

While percentage increases in median concentrations for E.coli and FC between upstream and downstream 

monitoring locations are present, a t-test comparison of the upstream and downstream datasets shows they 

are not significantly different at the 5% confidence interval. Despite this, it should be noted that the median 

concentration of FC is above the HBRC RRMP guidelines downstream of the WWTP discharge.    

Overall, the analysis of the monitoring data reveals that multiple strong increases in contaminant 

concentrations were measured downstream of the discharge, however this could be seen as a continuing 

trend of diffuse rural contaminant discharge to the river system and not solely related to the discharge from 

the Pōrangahau WWTP. Total ammoniacal nitrogen is the only contaminant that exhibits a strong increase 

downstream of the WWTP to exceed the ANZECC guidelines. TP, TN and DRP concentrations are above 

the ANZECC guidelines upstream of the WWTP.  

4.4 Predicted Water Quality downstream of Discharge on the Pōrangahau 
River 

4.4.1 Effects under Average River Flow Conditions 

Predicted water quality affects were assessed using a standard mass-balance approach as described in 

Section 4.2.3. This approach utilises measured data and existing flow records to inform the potential 

concentrations of water quality parameters following reasonable mixing. The mass-balance method was 

carried out for two scenarios. The first scenario is normal flow conditions that would be expected most of the 

time. The second assessment simulates a ‘worst-case’, low-flow scenario by calculating the mean annual 

low flow (MALF) of the Pōrangahau River while still assuming a median flow input of treated wastewater from 

the WWTP. 

Assessment of predicted changes in key contaminant concentrations in the Pōrangahau River downstream 

of the wastewater discharge under average annual stream flow conditions are summarised in Table 19 

below. 

The predicted effects of the wastewater discharge are based on a number of assumptions including: 

● River flow of 1,312 L/s (1.312 m3/s) in the Pōrangahau River upstream of the discharge was calculated 

based on HBRC flow data (Pōrangahau at Saleyards Bridge); 

● The treated wastewater discharge flow was the median daily discharge volume of 93.9 m3/day (0.00108 

m3/s) based on existing CHBDC records (2015-2019); 

● The treated wastewater contaminant concentrations are medians calculated from the monitoring data 

collected from the outlet between July 2014 and June 2019, with the exception of the toxicants, total 

ammoniacal nitrogen (NH4-N) and nitrate-N (NO3-N) , which used the 95th percentile; 
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● Pōrangahau River contaminant concentrations are medians calculated from monitoring data collected 

from CHBDC monitoring site 200 m upstream of the WWTP discharge collected between July 2014 and 

June 2019; and 

● The contaminants will be reasonably mixed at 200 m downstream from the discharge, as informed by the 

2012 Mixing Study.  

Dilution is estimated to be 1200 fold under median flow conditions16. 

Table 19. Predicted downstream contaminant concentrations - Median flow dilution (1200 x) within Pōrangahau River 

Parameter Unit Discharge Upstream Downstream Change 

cBOD5 mg/L 18.000 1.000 1.014 1% 

TSS mg/L 29.000 31.000 30.998 0% 

NH4-N g/m3 14.700 0.010 0.022 122% 

NO2+NO3-N mg/L 0.920 0.005 0.006 15% 

TN g/m3 13.000 0.660 0.670 2% 

TP g/m3 2 0.055 0.057 3% 

Enterococci cfu/100ml 1700 44 45 3% 

E.Coli cfu/100ml 2150 108 110 2% 

FC cfu/100ml 8090 120 127 6% 

Note: Orange highlight indicates the ANZECC chemical and physical stressor trigger or MAC Grade D is exceeded, red 
highlight indicates the ANZECC toxicity trigger is exceeded, red text indicates the national bottom line guidelines are exceeded 
and bold text indicates the regional river guidelines are exceeded (See Table 8). 

The assessment indicates that, under normal stream flow conditions: 

● The WWTP discharge is predicted to cause a moderate percentage increase in the concentration of NH4-

N in the Pōrangahau River downstream of the discharge (noting that in absolute terms, the concentration 

increase is fairly small and well below the NPS:FM toxicity guideline for protection of 95% of species). 

Concentrations are predicted to be slightly elevated above ANZECC chemical and physical stressor 

trigger guidelines. 

● Total nitrogen (TN), total phosphorus (TP), E.coli, Enterococci and faecal coliforms (FC) are predicted 

have a minor increase downstream of the WWTP. TN and TP concentrations are already above the 

ANZECC chemical and physical stressor trigger guidelines upstream of the WWTP. E.coli, Enterococci 

and FC concentrations are predicted to remain below the MfE Microbiological Assessment Category for 

Freshwater (Grade C) and regional river guidelines despite the predicted increase. 

● Very minor or no change is predicted for suspended solids (TSS) and biological oxygen demand (cBOD5). 

Based on these predictions, it appears that the Pōrangahau WWTP discharge would be expected to cause a 

less than minor increase in nutrient concentrations in the Pōrangahau River water quality during median 

(normal) flow conditions.  

4.4.2 Effects during Low Stream Flow Conditions 

Worst case effects for WWTP discharges typically occur in summer, when a combination of higher stream 

water temperature and low stream flow results in lower contaminant dilutions and greater stress on aquatic 

life. These effects can be noticeable in nutrient-enriched rural waterways such as the Pōrangahau River. 

The Pōrangahau River low stream flow rate is based on the estimated seven-day mean annual low flow 

(MALF) value of 42.9 L/s (0.0429 m3/s) at Saleyards Bridge (July 2014-June 2019) provided by HBRC. Other 

assumptions (contaminant concentrations and wastewater median daily discharge volume) remain the same 

 
16 (River flow / Wastewater flow) + 1 - (1.312 / 0.00109) + 1 = 1207.4  
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as in Section 4.4.1. The results of the predicted changes in water quality during low stream flow conditions 

are provided in Table 20. Dilution is estimated to be 40 fold under MALF conditions17. 

Table 20. Predicted downstream contaminant concentrations - Low flow dilution (40x) within the Pōrangahau River 

Parameter Unit Discharge Upstream Downstream Change 

cBOD5 mg/L 18 1 1.4 42% 

SS mg/L 29 31 30.95 0% 

NH4-N g/m3 14.700 0.010 0.373 3632% 

NO2+NO3 N mg/L 0.920 0.005 0.028 452% 

TN g/m3 13.000 0.660 0.965 46% 

TP g/m3 2.000 0.055 0.103 87% 

Enterococci cfu/100ml 1700 44 85 93% 

E.Coli cfu/100 mL 2150 108 158 47% 

FC cfu/100ml 8090 120 317 164% 

Note: Orange highlight indicates the ANZECC chemical and physical stressor trigger or MAC Grade D is exceeded, red highlight 
indicates the ANZECC toxicity trigger is exceeded, red text indicates the national bottom line guidelines are exceeded and bold 
text indicates the regional river guidelines are exceeded (See Table 8). 

The assessment indicates that, under low (MALF) stream flow conditions: 

● The WWTP discharge is predicted to cause a major increase in the concentration of NH4-N in the 

Pōrangahau River downstream of the discharge with concentrations predicted to be elevated above 

ANZECC chemical and physical stressor trigger guidelines. The predicted concentration of  NH4-N 

remains below the NPS:FM toxicity trigger value for 95% protection. 

● The WWTP discharge is predicted to cause moderate increase in the concentrations of FC and 

Enterococci in the Pōrangahau River downstream of the discharge with FC concentrations predicted to be 

elevated above HBRC RRMP river guidelines for the Pōrangahau River. 

● A major increase in the concentration of NO2+NO3 N is predicted downstream of the WWTP discharge 

point but will remain below the ANZECC chemical and physical stressor trigger guidelines downstream of 

the WWTP. 

● A moderate increase in the concentration of total phosphorus (TP) is predicted downstream of the WWTP 

discharge point. TP concentrations are already above the ANZECC chemical and physical stressor trigger 

guidelines upstream of the WWTP. 

● Biological oxygen demand (cBOD5), total nitrogen (TN) and E.coli are predicted to have a low increase 

downstream of the WWTP. TN concentrations are already above the ANZECC chemical and physical 

stressor trigger guidelines upstream of the WWTP. E.coli is predicted to remain below the MfE 

Microbiological Assessment Category for Freshwater (Grade C) despite the predicted increase. 

● No change is predicted for suspended solids (SS). 

Based on these predictions, it appears that the Pōrangahau WWTP discharge would be expected to cause a 

moderate increase in nutrient and microbiological contaminant concentrations in the Pōrangahau River water 

quality during low-flow conditions. In particular, NH4-N is predicted to exceed ANZECC chemical and 

physical stressor trigger guidelines and FC is predicted to exceed the regional river guidelines. While the 

increase is likely to be moderate during very low flows, it would not occur for an extended period of time. It is 

noted that the ecological survey conducted by Opus in 2012 did not observe substantial increase in 

undesirable biological growth (macro algae) downstream15.   

 
17 (River flowMALF / Wastewater flow) + 1 - (0.0429 / 0.00109) + 1 = 40.4  
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4.5 Implications of varying tidal and flow regimes 

Numerous reports have indicated that the Pōrangahau River at the point of treated wastewater discharge is 

dominated by a saline environment with a significant tidal influence. On a rising tide, river flow at the point of 

WWTP discharge is usually reversed. This is mostly due to the low-background flow of the Pōrangahau 

River. Therefore, any downstream effects identified should be extrapolated to at least 200 m upstream of the 

WWTP discharge point. Additionally, the modelled residence time for one parcel of treated wastewater to be 

discharged from the estuary is understood to take approximately 1.5 tidal cycles – based on the tracer study. 

4.6 Summary of effects of the current discharge 

In summary, the assessment of the effects of the current discharge on the Pōrangahau River was 

undertaken based on approaches by measurement and prediction. The assessment results indicate that: 

● The water quality of the Pōrangahau River is highly impacted by the agricultural nature of the upstream 

catchment. The river is nutrient enriched, as shown by the elevated nitrogen and phosphorus 

concentrations upstream of the discharge point. Upstream nutrient concentrations of TN, TP and DRP are 

already elevated above the ANZECC guidelines prior to the point of discharge. 

● Based upon water quality monitoring results from the Pōrangahau River , the treated wastewater 

discharge is currently causing a minor increase in nutrient and microbiological contaminant 

concentrations in the Pōrangahau River downstream of the discharge.  

● The discharge does not appear to result in the formation of excessive plant, algae and slime growths in 

the Pōrangahau River relative to upstream. 

● The predictions based on mass balance calculations suggest that the wastewater discharge would be 

expected to cause a moderate increase in nutrient and faecal coliform concentrations in the Pōrangahau 

River water quality during low flow conditions and a less than minor increase during median flow 

conditions. In particular, the increase in faecal coliforms and NH4-N are predicted to exceed relevant 

guideline values during low flow scenarios. 

Overall, it is considered there are no significant adverse effects to the water quality of the Pōrangahau River 

from the wastewater discharge. The analysis of the monitoring data reveals that multiple increases in 

contaminant concentrations were measured downstream of the discharge. Total ammoniacal nitrogen and 

faecal coliforms exhibit strong increases downstream of the WWTP to exceed the ANZECC and regional 

river guidelines. TP, TN and DRP concentrations are above the ANZECC guidelines upstream of the WWTP.  
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5 Assessment of Effects of the Future Discharge of Treated 

Wastewater 

5.1 Proposed continued discharge  

Engagement work undertaken by CHBDC indicates a clear community preference for land treatment of 

wastewater. CHBDC is currently working through the options assessment process and staging 

considerations for a land treatment scheme. This will take some time to work through and for these reasons, 

CHBDC seeks to continue the existing discharge of treated wastewater to the Pōrangahau River in the 

transition period (for up to six years) whilst the new discharge scheme is conceptualised, consented, 

designed, constructed and commissioned. 

5.2 Summary of existing discharge 

From the assessment of the existing discharge above (Section 4), the current effects of the WWTP discharge 

on the Pōrangahau River are measurable, albeit small. Nutrient concentrations are elevated in the river 

upstream of the discharge (TN, N2, TP and DRP) and exhibit a small concentration increase downstream of 

the WWTP discharge with the greatest effects modelled during the lowest flows in the river.  

Downstream parameters of note include faecal coliforms and total ammoniacal nitrogen. Faecal coliforms are 

generally elevated above the HBRC RRMP trigger values (but only under modelled low flow conditions), 

while total ammoniacal nitrogen joins total nitrogen, nitrate nitrogen, total phosphorus and dissolved reactive 

phosphorus in exceeding ANZECC stressor guidelines. 

With respect to the compliance of the discharge to current consent conditions, cBOD5, TSS concentrations 

and pH have not breached the consent compliance limits for the nine-year period that data has been 

provided for. In terms of the discharge limit conditions, the average daily volume (of wastewater discharged 

from the pond) 95th percentile limit (415 m3/day) was exceeded and considered non-compliant for the 

2017/18 hydrological year. This exceedance was due to large volumes of rainfall during winter and spring, 

including two ex-tropical-cyclone events. Conversely, at times of extreme low flow, potential modelled 

contaminants of concern include bacterial indicators where the downstream monitoring has shown the HBRC 

guidelines are exceeded. Whilst this increase is predicted as a result of the desktop analysis, actually 

monitoring downstream of the discharge has not detected the same magnitude of increase. The predicted 

downstream bacterial concentrations at times of low flow can therefore be considered as a conservative 

worst case assessment. 

Overall, this assessment found no significant adverse effects to the water quality of the Pōrangahau River 

from the wastewater discharge and it is likely that these effects will continue for the six year period. 

5.3 Summary of effects of continued discharge 

The effects associated with the continued discharge of treated wastewater (for up to six more years) to the 

Pōrangahau River are equivalent to the effects associated with the existing discharge, based on the 

following assumptions:  

● No notable population increase for Pōrangahau over the next six years  

● Existing average and maximum daily discharge flow rates will remain stable  

● Climate change is not considered as an influencing factor due to the short time period 

Overall, no significant adverse water quality effects are associated with the continued discharge of 

wastewater to the Pōrangahau River during a short-term transition period. The continued effects of the 

discharge can be considered to be low for all contaminants, with the exception of faecal coliforms and 
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ammoniacal nitrogen exhibiting a moderate concentration increase above relevant guideline levels during 

low river flow events.  
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6 Monitoring and Mitigation 

6.1 Current monitoring regime 

With respect to water quality of the Pōrangahau River, the current consent conditions stipulate that CHBDC 

monitor the following parameters, monthly, at three locations (Kate’s Quarry, 200 m upstream and 200 m 

downstream) along the Pōrangahau River: 

● Unfiltered cBOD5 

● Total Ammoniacal Nitrogen 

● Nitrate 

● Total Kjeldahl Nitrogen 

● Total Phosphorus 

● Soluble Reactive Phosphorus 

● Suspended Solids 

● pH 

● E. Coli 

● Enterococci  

The current consent conditions also stipulated the following field measurements at the 200 m upstream and 

200 m downstream sampling sites on a monthly basis: 

● Colour (Munsell colour scale) 

● Turbidity 

● Dissolved oxygen 

● Conductivity 

● Temperature 

● Clarity (black disc method) 

Monitoring of the influent untreated wastewater is undertaken once every 14 days, along with continuous 

flow measurements of inflow and discharge. 

6.2 Recommendations for future monitoring 

It is recommended, based on the information from this report and the previous mixing studies, that the 200 m 

defined mixing zone is a suitable classification. As such, the current monitoring at 200 m upstream and 200 

m downstream is considered fit for purpose in understanding the effects of the discharge on the Pōrangahau 

River. Monitoring at Kate’s Quarry allows for a comparison of the background water quality in the upstream 

Pōrangahau River.  

Although modelled analysis indicates some contaminants increase to concentrations above their relevant 

trigger levels during low flow conditions, there is no current data set to support this evidence. As such, it is 

recommended that grab sampling be undertaken for parameters of concern. Sampling would be undertaken 

on an outgoing tide, at the three defined monitoring locations, when the Pōrangahau River is flowing at or 

below the Mean Annual Low Flow (MALF) of 42.9 L/s, including: 

● Flow rates 

● Enterococci 

● Faecal coliforms  

● E. Coli 

Additionally, a dye tracer release study could be undertaken at point of discharge in low flow conditions to 

better understand the discharge plume in low flow conditions (the existing 2009 mixing study was conducted 

in average flow conditions) and verify the mixing dynamics and plume movement.     
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6.3 Mitigation Options 

Mitigation of the existing discharge, beyond the transition of discharge to land within six years’ time, is not 

considered necessary. However, the Stormwater Infiltration Management Plan (required under previous 

consent condition 6) was last updated in 2010 and is due for an update. Previous consent compliance 

reports18 observed that there were increases in outflow which could be attributed to infiltration during recent 

reporting periods. CHBDC highlighted that pump station hours, as well as inflow and infiltration investigations 

during rain events would continue to be used as tools for monitoring infiltration and inflow into the 

Pōrangahau network. Dedicated time and resourcing are planned to further study and understand inflow and 

infiltration in all the town networks in the 2020/2021 compliance year19. Updating the Stormwater Infiltration 

Management Plan to address potential inflow and infiltration issues may add storage capacity and hence 

treatment retention time to the existing WWTP, thereby better enabling compliance with discharge 

requirements.   

 

 

  

 

 

 
18 CHBDC, 2019. Porangahau Oxidation Pond Annual Compliance Report – Year ending 30 June 2019.  

19 CHBDC, 2020. July 2019 to June 2020 Annual Compliance Report – Porangahau.  
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7 Conclusions  

The Pōrangahau WWTP discharge of treated wastewater is predicted to increase concentrations of nutrients 

and microbiological contaminants in the Pōrangahau River downstream of the discharge point. Increased 

downstream concentrations are relatively minor downstream of the WWTP at median flow levels, but effects 

become moderate in low-flow scenarios.  

Median concentrations of total nitrogen, nitrate, total phosphorus and dissolved reactive phosphorus were 

found to be elevated above relevant guidelines upstream of the WWTP discharge. The most notable effects 

of the WWTP discharge are an increase in total ammoniacal nitrogen and faecal coliforms, which exceed 

relevant water quality guidelines downstream of the WWTP discharge in the measured and modelled 

analysis in this report.  

The effects associated with the continued discharge of treated wastewater (for up to six more years) to the 

Pōrangahau River are equivalent to the effects associated with the existing discharge, based on the 

following assumptions:  

● No notable population increase for Pōrangahau over the next six years  

● Existing average and maximum daily discharge flow rates will remain stable  

● Climate change is not considered as an influencing factor due to the short time period 

Overall, no significant adverse water quality effects are associated with the continued discharge of treated 

wastewater to the Pōrangahau River. 
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Appendix B – Pōrangahau River Estuary Ecological Investigation (2012) by 
Opus 
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