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Executive Summary
A water quality report was undertaken to assess the effects of the Takapau oxidation pond discharge on the
Makaretu River, Hawkes Bay. Treatment consists of a single oxidation pond with a single surface aerator
system. Discharge is to a small wetland before flowing into the Makaretu River approximately 2 km north
east of the Takapau township.
The Makaretu River sub-catchment sits within Tukituki catchment management zone 3 – Ruataniwha South
– and is subject to the catchment-specific management objectives set out in Hawke’s Bay Regional
Resource Management Plan, Policy Plan Change 6 (HBRC RRMP PC6).
This investigation included a review of relevant historical reports, analysis of historical measured water
quality data and a high-level commentary on relevant national and regional planning instruments. Water
quality data was assessed based on summary statistics from points upstream and downstream of the
oxidation pond discharge as well as a mass-balance downstream prediction methodology.
The Makaretu River is considered to be in a good state relative to the wider Tukituki River catchment zone
and national bottom lines. Water quality monitoring carried out by Central Hawkes Bay District Council
(CHBDC) upstream of the discharge point demonstrate that the Makaretu River has phosphorus (total and
dissolved) concentrations generally elevated above HBRC RRMP PC6 and Australian and New Zealand
Environmental Conservation Council (ANZECC) physical and chemical stressor guidelines. All other
contaminants are below their respective guidelines.
Historical ecological investigations undertaken with regard to the consent conditions indicate that the
Makaretu River has generally low levels of periphyton and algal cover both upstream and downstream of the
treated wastewater discharge. Further, while MCI results indicate that the Makaretu River is representative of
a good ecological habitat (MCI >100), it consistently scores below the HBRC RRMP PC 6 target score of
120.
Monthly water quality and flow data over the last five hydrological years (July 1 to June 30) was reviewed.
Measured contaminant concentrations between upstream and downstream of the oxidation pond discharge
indicate a low increase in the medians of most contaminants. The discharge in itself does not result in the
downstream exceedance of relevant guidelines, with the exception of TP and DRP, which are already
exceeded upstream.
Box plot comparisons of the contaminants that were identified as statistically increasing between 50 m
upstream and 50 m downstream of the discharge are compared to monitoring results taken at a 400 m
downstream location. These box plots indicate that, while there may be a low increase in the concentrations
of these contaminants directly downstream of the discharge, this is not reflected in the monitoring results at
the 400 m downstream location. The results of the latter appear to be more similar to the 50 m upstream
monitoring location.
Desktop mass-balance calculations allowed for a prediction of downstream contaminant concentrations from
the discharge, after full mixing under median and low-flow (7-day Mean Annual Low Flow) conditions. In
agreement with the measured results above, predicted contaminant concentrations in median flow conditions
saw less than minor concentration increases and no change to the number of exceeding contaminants.
Meanwhile, low-flow scenario contaminant concentration predictions indicate a moderate increase across the
contaminant suite and exceedances of E. coli and Faecal Coliforms above HBRC RRMP PC 6 guidelines.
The results of the investigations in this report conclude that the discharge from the oxidation pond is
predicted to be causing a negligible effect on contaminant concentrations at, and above, median flow
conditions, while a moderate increase in nutrient (phosphorus) and microbiological (faecal coliforms and
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E.coli) contaminant concentrations are likely to occur in the Makaretu River downstream of the discharge in
low stream flow (MALF) conditions.
Any new wastewater scheme discharge considered by CHBDC will need to be developed with consideration
of the relevant planning and statutory instruments. Both the HBRC RRMP PC6 and the National Policy
Statement for Freshwater Management (NPS:FM) apply to the Makaretu River and a key requirement of
these policies is that the overall quality of freshwater within a freshwater management unit must be
maintained or improved (where degraded). An analysis of Makaretu River water quality against HBRC RRMP
PC 6 criteria indicates median dissolved reactive phosphorus concentrations and MCI values are a focus for
improving the freshwater management unit. As such, any future discharge to the Makaretu River from the
Takapau Wastewater Treatment Plant, will need to consider these criteria specifically.
Future discharge options are likely to be in the form of treatment to land at all times, or a partial land
treatment with discharge to the River in higher flows when soil moisture levels preclude land application.
Future work is recommended to further understand the effects of these options.
Recommendations from this report include:
●

Dependent on the progress of future optioneering, investigate the effects of periodic discharge (when
necessary) from the oxidation pond to the Makaretu River in high flow under a scenario whereby treated
wastewater is discharged to land as the primary option; and
● If the primary discharge to the Makaretu River is to continue, it is recommended that, should additional
treatment be required, this is provided to target pathogens and phosphorus removal as key contaminants
of concern.
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Introduction

1.1 Background
Central Hawke’s Bay District Council (CHBDC) holds resource consent to discharge treated municipal
(domestic) wastewater from the Takapau oxidation pond into or onto land (wetland) in circumstances which
will result in that contaminant entering water. Resource consent for the discharge was originally granted by
the Hawke’s Bay Regional Council (HBRC) on 22 December 1999.
The discharge was re-consented in 2006 subject to a suite of conditions and a maximum discharge rate of
216 cubic metres per day during dry weather. This consent was due to expire in May 2018 when CHBDC
applied for a three-year extension to investigate alternative discharge options. This application for extension
was granted and will expire on 31 October 2021.
The Takapau oxidation pond services the community of Takapau (approx. 215 households) and consists of
one oxidation pond with an aerator. Discharge is to a wetland which then overflows and/or soaks to the
Makaretu River on the downstream side of the Burnside Road bridge approximately 15 km upstream of the
Tukipo and Tukituki River confluences. The Makaretu River is generally in a good condition with respect to
nutrient and bacterial contamination and ecological indicators. It has a median flow of 1.4 m3/s and can be
subjected to large flood flows in winter months.
The current Takapau oxidation pond consent has conditions relating to volume, organic load (BOD 5) and
total suspended solids (TSS). There are no conditions set for nutrient concentrations (nitrogen and
phosphorus) or microbiological quality. Further conditions include regular monitoring of the oxidation pond
discharge, as well as at downstream and upstream monitoring locations. The CHBDC produces an annual
monitoring and compliance report for the oxidation pond. The discharge has struggled to meet consent
compliance conditions set for maximum daily flow and TSS over the last five years. Conditions for cBOD5
were not met in 2018.
Recent investigations have been made to identify a number of future treatment and discharge options. The
findings are detailed in the Takapau Options Report prepared for CHBDC by Beca1.

1.2 Purpose of this Report
This report is set out in the following sections:
●
●
●
●
●
●
●

A description of the receiving environment of the Makaretu River and surrounding catchment;
A review of background information on the Takapau oxidation pond including investigations undertaken
for the previous consent application;
A review of existing water quality data from HBRC to assess the current state of the receiving
environment of the Makaretu River;
A review of existing treated wastewater data and CHBDC water quality monitoring results from the
Makaretu River;
An assessment of effects of the existing discharge on the water quality of the Makaretu River;
A high-level review of the implications of national and regional planning instruments; and
Comment on implications of the above on future wastewater option development.

Beca (2020) Takapau Options Report. Prepared by Beca for Central Hawke’s Bay District Council. Doc ID:
Beca, 2020 - T:C.10
1
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The overall purpose of this report is to inform the development of the proposed wastewater discharge
scheme for which new consents will be sought.
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Description of the Environment

2.1 Catchment Overview
The Makaretu River sub-catchment is approximately 80 km2 and located in the south-western, inland area of
the Hawke’s Bay Region (Figure 1). The sub-catchment is a linear feature draining from the southwest in the
foothills of the Ruahine Ranges (~400 m above sea level (asl)) onto the Ruataniwha Plains. The general
physical geography within the sub-catchment is characterised by flat plains, flood plains and gently
undulating plains of alluvial origins. Intermediate river terraces of around 10,000 years old are a feature
across the wider Ruataniwha Plains, while low terraces generally follow the course of the Makaretu River2.
The Makaretu River sub-catchment is bordered to the north and south by similarly defined, linear subcatchments – Tukipo and Porangahau respectively – all of which are contained within the wider Tukituki
catchment management zone. The Makaretu River, along with the Tukipo River and Porangahau Stream
(via the Maharakeke River), converge with the Tukituki River approximately 5 km upstream of Waipukurau.

Figure 1. Makaretu River sub-catchment (aqua polygon), Tukituki catchment management zone (blue fill). Inset Location of catchment in Hawke's Bay region. Source: HBRC Map Viewer.

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

Forbes, A., et al. (2011) Tukituki Catchment Terrestrial Ecology Characterisation. Prepared for HBRC Plan
No.4294 by MWH
2
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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 Bay.
The Makaretu sub-catchment typically features warm temperatures, high solar radiation, and moderate to
low annual water deficits. Median annual total rainfall in the sub-catchment trends from ~1,600 mm in the
Ruahine foothills to <800 mm west of Waipukurau3.
2.1.2 Geology and soils
Geology within the sub-catchment is greywacke basement overtopped by late Quaternary alluvium and
colluvium consisting of unconsolidated to poorly consolidated mud, sand, gravel and peat. Localised areas of
limestone are present to the south of the sub-catchment toward the eastern hills4.
Soils in the Makaretu catchment are predominantly well-drained, allophanic soils in the upper extents.
Allophanic soils have a large affinity for phosphate, are porous and have a low-density structure with weak
strength. Moderately well-drained and poorly drained areas are present in the lower areas of the catchment.
Soil classification varies between pallic (loess), and gley (saturated) in these areas5.
2.1.3 Land cover and management context
Land use in the Makaretu River catchment appears to be predominantly sheep and beef farming with a small
amount of forestry near the headwaters. Over 90% of the sub-catchment is occupied by high producing
exotic grassland associated with the aforementioned agriculture. Other land uses, each making up about 1%
of the sub-catchment land cover, include orchards, perennial crops, short rotation cropland, riparian edge
protection plantings and riparian forests2.
The Takapau township is outside of the Makaretu sub-catchment and sits within the Porangahau stream
sub-catchment (Figure 2). Takapau has an approximate population of 522 permanent residents according to
the 2013 census6.
The Tukituki catchment is designated into five management zones by the Hawke’s Bay Regional Council
Regional Resource Management Plan (HBRC RRMP). The Makaretu River sub-catchment sits within
Management Zone 3 – Ruataniwha South. Generally, microbiological water quality is good across this
catchment area and improving over time. Water clarity is also considered acceptable across the catchment.

Chappell, P. (2013) The Climate and Weather of Hawke’s Bay. 3rd edition. NIWA Science and Technology
Series 58, 44pp.
3

Heron D. W. (custodian) (2014) Geological Map of New Zealand 1:250 000. Institute of Geological &
Nuclear Sciences
4

Manaaki Whenua (2020) Soils Portal. Soil Data and Maps. https://soils.landcareresearch.co.nz/soil-data/smap-and-s-map-online/
5

6

Stats NZ (2018) 2013 Census Data - http://archive.stats.govt.nz/Census/2013-census.aspx#gsc.tab=0
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Figure 2. HBRC RRMP PC6 Water Quality Management Zone 3 – Ruataniwha South divided into seven sub-catchments.

2.2 Makaretu River
2.2.1 Tukituki Catchment Issues
The largest issue in the wider Tukituki catchment is understood to be nutrient enrichment and associated
periphyton growth, with a general degradation from upstream to downstream in the catchment 7.
Macroinvertebrate communities also follow a pattern of degradation going downstream in the catchment.
Nutrient concentration ratios indicate that the system is likely to be generally co-limited or N-limited during
low river flows, meanwhile phosphorus limitation is likely to occur during higher flow rates.7.
Dissolved Reactive Phosphorus (DRP) and Soluble Inorganic Nitrogen (SIN) have been identified as notable
contaminants of concern, with a significant portion of DRP historically attributed to the Waipawa and
Waipukurau oxidation pond discharges. Following treatment plant upgrades, non-point source pollution is
now thought to be the greatest contributor of nutrients in the upper and middle Tukituki catchment area8.

Aussiel, O. (2008) Water Quality in the Tukituki Catchment – State, trends and contaminant loads. Aquanet
Consulting Ltd for Hawke’s Bay Regional Council.
7

Aussiel, O. et al. (2016) Tukituki River Catchment. State and Trends of River Water Quality and Ecology
2004-2013. Hawke’s Bay Regional Council. Report No. RM16-09 – 4788.
8
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2.2.2 Sensitivity of the Makaretu River Receiving Environment
Identified water quality issues for the Makaretu River – independent of the treated wastewater discharge –
include elevated nutrient levels (phosphorus) along with below target macroinvertebrate communities (MCI
scores <120) 9 10.
Similar to the wider Tukituki catchment trends, the Makaretu River both upstream and downstream of the
discharge is generally classified as N-limited at low river flows, such that there is more phosphorus present
than can be used in a low flow scenario10. Consequently, the addition of more nitrogen will tend to stimulate
macrophyte and periphyton growth when river flow is low and temperature conditions are favourable to it.
There is a shift towards co-limited and then P-limited conditions as stream flows increase.
2.2.3 Hydrology
The flow in the Makaretu River is a generally low-flow stream system that reacts quickly to strong rainfall
events. HBRC have spot flow gauge records of the Makaretu River at Speedy Road Bridge, approximately 9
km downstream of the treated wastewater discharge. The median flow is 1.4 m3/s, the highest flow recorded
is 54.9 m3/s. Table 1 gives the summary statistics based on HBRC flow monitoring of the Makaretu River11.
Table 1. Correlative flow (m3/s) statistics in the Makaretu River at Speedy Road Bridge*

% of time flow is less than
Min

Max

Mean

5%

25%

Median

75%

95%

0.0

54.9

2.2

0.2

0.5

1.4

2.6

7.0

*Makaretu spot gauged flows correlated with continuous Tukituki River at Tapairu Road flow record

A review of Google Maps Streetview and Google Earth aerial images indicates that the section of the
Makaretu River around the treated wastewater discharge is a relatively shallow braided river with a gravel
substrate. There are two semi-permanent river braids, each approximately 10 m wide, that join together ~50
m downstream of the treated wastewater discharge. The width of the river gravel plain is approximately 50 m
at the point of discharge. Historical imagery from Google Earth indicates that the main branch of the river
shifts across the braid plain at a sub-annual timescale.
2.2.4 River Water Quality
HBRC monitor water quality and flow (non-continuously) in the Makaretu River at two locations; the State
Highway 50 (SH50) bridge and upstream of the confluence with the Maharakeke Stream (Figure 3). HBRC
monitoring occurs infrequently, approximately annually to bi-annually. CHBDC monitor water quality on a
monthly basis at locations 50 m upstream, 50 m downstream and 400 m downstream of the discharge as
required under the conditions of the current consent (Figure 3 - inset).

Death, F. & Egan, A. (2019) Takapau Wastewater Discharge to the Makaretu River: Annual Ecological
Monitoring. Prepared for CHBDC by Aquanet Consulting Ltd.
9

Ausseil, O., Feck, A. & Death, F. (2018) Takapau WWTP discharge to the Makaretu River: Assessment of
Effects on Freshwater Quality and Ecology. Prepared for CHBDC by Aquanet Consulting Ltd.
10

11

Correlated flow data provided by Hawke’s Bay Regional Council
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Figure 3. HBRC (red squares) and CHBDC (white triangles - inset) water quality monitoring locations along the Makaretu
River with Takapau oxidation pond (yellow circle), the discharge path (red arrow) and Makaretu sub-catchment (lime
green).

A summary of recent water quality results for the Makaretu River 50 m upstream of the treated wastewater
discharge is presented in Table 2.
Table 2. CHBDC Water quality monitoring results from 50 m upstream of Takapau oxidation pond. Approx. 70 samples
taken monthly between 2014 and 2020 (June).

Parameter

5%

Median

95%

cBOD5 (mg/L) *

1

1

3

Chemical Oxygen Demand*

7.5

7.5

17.0

Total Ammoniacal Nitrogen (mg/L)

0.01

0.01

0.02

0.035 / 0.055 /
0.243

Nitrate (mg/L)

0.01

0.21

1.16

3.8(a) / 5.6(b)

Dissolved Inorganic Nitrogen (mg/L) *

0.01

0.07

0.32

0.8

Total Nitrogen (mg/L) *

0.04

0.16

0.39

0.2812

Total Phosphorus (mg/L) *

0.016

0.034

0.044

0.0232

Dissolved Reactive Phosphorus (mg/L)

0.007

0.017

0.031

0.010

Total Suspended Solids (mg/L)

2

3

182

Faecal Coliforms (CFU/100ml)

34

110

600

2004

E. coli (CFU/100ml) *

22

140

300

261-550

Horizontal Visibility (Water clarity)

1.2

3.68

7.424

>3.0

pH

7.3

7.7

8.0

7.27 – 7.82

Temperature

6.9

12.0

19.4

Sustain
aquatic
habitat

Dissolved Oxygen (ppm)#

9.18

10.61

12.09

>80%

11.5

862

Conductivity (μS/cm)

6.4

9.3

Criteria

Trigger2

>5501

82-100
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Parameter

5%

Median

95%

Criteria

Trigger2

Note: Orange highlight indicates the ANZECC chemical and physical stressor2 trigger are exceeded, red highlight indicates the
NPS:FM national bottom lines5, , or relevant toxicity triggers are exceeded, and bold text indicates the HBRC RRMP1 target or
regional river guidelines are exceeded6.
* Sampling of these analytes began in August 2019 (11 monthly samples)
# Dissolved

Oxygen criteria and trigger values are presented as percentage saturation (%) and should not be compared directly with
the datasets (ppm)
1

All parameters are Hawkes Bay Regional Resource Management Plan Change 6 (2014) Surface water quality limits, targets and
indicators for the Tukituki catchment (Tables 5.9.1B and C) – Zone 3, Mainstem, except where otherwise stated.
2

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
National Policy Statement for Freshwater Management (NPS-FM) – Attribute States B, 95% species protection level (annual
median / maximum)
3

Hawke’s Bay Regional Resource Management Plan (RRMP) (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.
4

5

NPS-FM – Attribute State A, 99% species protection level (annual median / maximum)

This water quality summary indicates the Makaretu River is generally compliant with regional and national
criteria except for TP and DRP. The median values of TP and DRP at the 50 m upstream site are slightly
above their respective trigger values. The median concentrations of FC and E. coli, while below their relevant
guidelines, are noteworthy. The 95th percentile values of TN, TSS, FC, E. coli and pH exceed their respective
trigger values which indicate that the Makaretu River experiences poorer quality, particularly bacterial
contamination, only occasionally. This is likely to be related to high-flow events.
Previous investigations and publicly available HBRC monitoring data have classified ecological water quality
for the Makaretu River with regular MCI scores of >10012. This is indicative of good quality habitat for
freshwater macro-invertebrates.

2.3 Existing Wastewater Treatment System
2.3.1 Site Location and Description
The Takapau oxidation pond system is a single pond treatment system located on Burnside Road adjacent
to Makaretu River Bridge in the Central Hawkes Bay, approximately 600 m north of the Takapau township
(Figure 4). The adjoining land use is predominantly pastoral. Treated wastewater is discharged, via an
effluent chamber, to a natural wetland before flowing freely into the Makaretu River.

Ausseil, et al. (2017) Takapau WWTP discharge to the Makaretu River: Summary of Current Effects on
Freshwater Quality and Ecology. By Aquanet Consulting Ltd for CHBDC.
12
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Figure 4. Location of the Takapau oxidation pond that services the Takapau Township. Inset - Tukituki and Makaretu
watersheds. Source: Google Earth and HBRC Map Viewer.

The system consists of a single clay-lined oxidation pond approximately 0.6 ha in size. Aeration for the
treatment process is provided by algae and one mechanical surface aerator. The pond services an estimated
215 households with an approximate population of 530 people contributing to the sewerage scheme. The
wastewater received at the WWTP is predominantly of domestic origin.
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 10th of December 2018
(Consent No. DP180115W and DP180124a) for CHBDC to discharge treated municipal (domestic)
wastewater from the Takapau oxidation pond into or onto the land (via wetland) in circumstances which will
result in that contaminant entering water.
Details of the Resource Consent include:
Effluent to be discharged – Treated municipal sewage
Rate of discharge – max 2.5 L/s (216 m3/day) based on dry weather flow (calculation method not stated in
consent)
● Consent duration – expires 31 October 2021
●
●

The discharge consent includes conditions summarised as follows:
●

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

Water Quality Assessment - Makaretu River | 3256189-1711138617-331 | 21 October 2020 | 11

| Description of the Environment |

Performance – the maintenance of the wetland and the following effluent quality parameters (Table 3):

●

Table 3. Takapau oxidation pond discharge consent conditions

Parameter
Dry weather flow

Maximum Value

Failures Allowed

2.5 L/s (216 m3/d)

0

Total suspended solids

100 mg/L

0

Carbonaceous Biochemical Oxygen Demand – 5 day (cBOD5)

60 mg/L

0

Monitoring – outlines the incoming and outgoing flow monitoring requirements
Discharge quality sampling – outlines the requirements for the sample type, constituents to analyse for
and the monitoring frequency
Receiving Water Quality Monitoring – outlines the requirements for sampling at Makaretu River
Aquatic Ecology Monitoring – outlines the requirements for macroinvertebrate sampling in Makaretu River
Groundwater Monitoring – outlines the requirements for a Groundwater Monitoring Plan (GMP)
Non-compliance – outlines the steps to be taken in the event of the exceedance of the effluent standards
Reporting – outlines the Reporting requirements and dates.

●
●
●
●
●
●
●

2.3.3 Current System Performance
Flows from the system are monitored by CHBDC as part of the current consent conditions. The Takapau
Oxidation Pond Compliance Report for the year ending 30 June 2019 was provided to Beca for review along
with the sampling data Takapau DP180011W – Quality Monitoring and Wastewater Outflow Charts. The
latter contains flow data since 2008 and the Quality Monitoring file contains data since 1999.
The Takapau oxidation pond was given a compliance grade of moderate non-compliance for the most recent
reporting year (July 2018 to June 2019). Table 4 summarises compliance for 2018-2019, based on the data
reported to HBRC, with DWF compared with the generally used seven days without rain. The maximum daily
total flow of 749.6 m3/day was on 6th September 2018, where there was a total of 129 mm of rain the three
days leading up to the maximum flow.
Table 4. Takapau oxidation pond discharge consent compliance 2018/19

Parameter

Consent Limit

Permitted
Exceedance

Reported
Exceedance1

DWF
Exceedance1

Maximum
Value

DWF L/sec

<2.5

0/365

164/365

11/34

9.05

m3/day

<216

140/365

4/34

749

TSS (mg/L)

<100

0/12

1/12

-

105

Filtered cBOD5
(mg/L)

<60

0/12

0/12

-

37

1

Reported exceedance is a count of any day where flow exceeds consent limits

2

DWF Exceedance is based on flow exceedance coincident with 7-days of no rain.

Table 5 summarises compliance for flow, cBOD5, and TSS for the last five years.
Table 5. Summary of resource consent compliance - red non-compliance, green fully compliant - by reporting year (July).

Parameter

15/16

16/17

1/14

3/14

cBOD5*
*
#

18/19

19/20 YTD

Unknown#

Flow
TSS*

17/18
2/13

1/13

1/13

Number of failing samples vs number of samples taken
Unknown – HBRC audit not available (17/18)
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The oxidation pond discharge was generally non-compliant for consent conditions related to flow and TSS
over the last five years. Exceedances in effluent total suspended solids tend to relate to the summer months
when algae concentrations are at their highest in the pond. The condition related to cBOD5 is generally
compliant but was non-compliant in 2017/18.
General treated wastewater quality monitoring of the pond discharge is presented in Table 6. Treated
wastewater quality samples are collected once every month at the outlet of the oxidation pond, prior to
discharge through the wetland. These parameter concentrations represent the discharge prior to reasonable
mixing with the Makaretu River.
Table 6. HBRC water quality monitoring results of the Takapau oxidation pond discharge: July 2014 to June 2020.

Parameter

5%

Median

95%

cBOD5 (mg/L)

10

26

54

Chemical Oxygen Demand

51

113

196

Total Ammoniacal Nitrogen (mg/L) *

0.01

0.33

19.97

Nitrate (mg/L) *

0.05

0.29

7.58

Dissolved Inorganic Nitrogen (mg/L) *

0.67

5.80

20.06

Total Nitrogen (mg/L) *

6.0

14.1

24.6

Total Phosphorus (mg/L) *

2.14

3.82

5.36

Dissolved Reactive Phosphorus (mg/L) *

1.71

2.67

3.81

Total Suspended Solids (mg/L)

13

79

155

Faecal Coliforms (CFU/100ml)

2,090

27,000

160,000

636

18,000

76,850

E. coli (CFU/100ml) *
* Sampling of these analytes began in February 2019 (16 monthly samples)

2.4 Summary
The Makaretu River drains a catchment of approximately 80 km2 in the south-western corner of Hawkes Bay.
The catchment headwaters originate in the foothills of the Ruahine Ranges and flow onto the Ruataniwha
Plains. 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 Makaretu River reflects this by having generally low median and 95th percentile flow
rates but with a high maximum flow rate in response to rainfall events.
The Makaretu River, upstream of the Takapau oxidation pond discharge, has consistently elevated levels of
TP and DRP. Nitrogen, total suspended solids and microbial contaminants (E. coli and Faecal coliforms)
occasionally exceed trigger values (95th percentiles).
The Takapau oxidation pond discharge has consent conditions based on maximum daily flow volumes, total
suspended solids and chemical biological oxygen demand. The discharge over the last five years has been
largely non-compliant with respect to flow (3/5 yrs.) and TSS (4/5 yrs.). Conditions set for cBOD5 were not
met for just one of the last five years. ‘No exceedance’ conditions are generally considered to be too
stringent and, more recently since the Wastewater Monitoring Guidelines were published in 2002 which
recommended against maximum consent limits, are being replaced with conditions that allow a small number
of exceedances or set an upper percentile as a consent condition. While the water quality conditions for the
Takapau oxidation pond consent are overall non-compliant, actual exceedances are infrequent.
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3

Historical Reporting and State of the Environment Documents

A number of investigations exist that relate to the discharge of treated wastewater to the Makaretu River.
These investigations are largely related to ongoing consent monitoring and reporting conditions, while some
reference to the state of the environment in the Tukituki catchment is also included. These reports are
summarised below and referred to as footnote references throughout the rest of this document where
applicable.

3.1 Takapau Wastewater Discharge to the Makaretu River: Ecological
Monitoring 2010 to 2019
13 14 15

A number of reports are available reporting on the effects of the discharge with respect to water quality and
ecological indicators. The most recent of which was provided to CHBDC in 2019, after the 2018 consent
renewal. The summary of ecological monitoring presented below is an amalgamation of the annual
monitoring reports provided to HBRC by CHBDC in accordance with the discharge consent conditions.
This review of water quality and ecological monitoring of the Takapau oxidation pond discharge includes
statistical comparisons of historical consent monitoring and in-stream ecology datasets sourced from both
CHBDC and HBRC. More recent macroinvertebrate investigations are also regularly reported on in
accordance with the discharge consent conditions.
3.1.1 Methodology
A summary of monitoring results spanning the last decade from repeat stream sampling locations at 50 m
upstream, 50 m downstream and 400 m downstream of the oxidation pond discharge is presented in these
reports. The analysis of ecological data is assessed against the provisions of:
●

The resource consent conditions (2006-2018);
● HBRC RRMP Plan Change 6 (2014); and
● The National Policy Statement for Freshwater Management (NPSFM) (2014, 2017 amendments) relevant
numeric Attribute States.
3.1.2 Water quality
●

HBRC RRMP Plan Change 6 (2014) limits for nitrogen were complied with both upstream and
downstream of the Takapau oxidation pond discharge, while concentrations of phosphorus were
generally above Plan Change 6 targets at both sites;
● NPS:FM assessments were carried out on ammoniacal nitrogen, nitrate nitrogen and dissolved oxygen
instream data. Both sites generally fell within Attribute State A of the NPSFM for each parameter, which
corresponds to the highest species protection level. It is noted that the instream DO data available are
daytime ‘spot’ measurements, which do not provide any indication of night-time minima;

Strong, J. (2017) Assessment of Biological Effects of Takapau WWTP Discharge to the Makaretu River,
Central Hawke’s Bay. By EAM NZ Ltd for CHBDC.
13

Death, F. & Egan, A. (2019) Takapau Wastewater Discharge to the Makaretu River: Annual Ecological
Monitoring. By Aquanet Consulting Ltd for CHBDC.
14

Ausseil, et al. (2017) Takapau WWTP discharge to the Makaretu River: Summary of Current Effects on
Freshwater Quality and Ecology. By Aquanet Consulting Ltd for CHBDC
15
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●

Nutrient concentration ratios indicate that the growth of periphyton in the Makaretu River both upstream
and downstream of the discharge are generally nitrogen limited at low river flows, with a shift towards colimitation and then P-limitation conditions as stream flows increase.

3.1.3 Ecological Indicators
●
●
●

●

●
●

●

●

Macroinvertebrate communities in the Makaretu River upstream and downstream of the discharge had
biotic indices of fair to good water quality.
Differences were apparent between upstream and downstream sites for most indices, but no statistically
significant differences were observed between sites.
Macroinvertebrate communities were similar upstream and downstream of the oxidation pond with no
statistically significant differences between sites. Average MCI scores for each site were below the HBRC
RRMP Plan Change 6 (2014) minimum target of 120 in 2019 and have been since 2010. It is important to
note that average MCI scores at all three monitoring locations and in the Makaretu River in general are
above 100, indicative of good water quality habitats.
There has historically been a general reduction in QMCI scores between upstream and downstream of
the discharge, and the Plan Change 6 (2014) limit of no more than a 20% reduction in QMCI between
upstream and downstream was exceeded in 2013 and 2014 between the upstream and 50m downstream
sites, as well as in 2014 and 2015 between the upstream and 400m downstream sites. Conversely, a
31% increase (improvement) in QMCI downstream of the discharge was observed in 2019.
Periphyton biomass was well below the HBRC RRMP Plan Change 6 (2014) target of 120 mg/m 2 at all
three sites.
Visual assessments of periphyton communities in 2019 showed cover by thick mats (consisting mostly of
cyanobacteria) to be well below the HBRC RRMP PC6 target (and MfE guidelines) of 60% cover; and
cover by very small amounts of long green filamentous algae at all three sites also well below the HBRC
RRMP PC6 target (and MfE guidelines) of 30% cover (as has been the case since 2010). No bacterial or
fungal growths (sewage fungus) were observed at any of the sites in 2019.
The Autotrophic Index (AI), which represents the ratio of AFDW (ash-free dry weight) to Chlorophyll a and
can be considered a measure of organic enrichment, indicated only mildly polluted waters for sites
sampled on the Makaretu River in February 2019.
Biomonitoring undertaken in 2019 suggests that the discharge from the Takapau oxidation pond does not
appear to be having adverse effects on the aquatic ecology in this stretch of the Makaretu River.

3.1.4 Conclusion
Water quality parameters measured over the last decade indicate the Makaretu River is in a relatively good
condition both upstream and downstream of the Takapau oxidation pond discharge. There is no evidence of
the discharge causing any significant adverse effect on concentrations of key in-stream water quality
determinants when upstream and downstream monitoring locations are compared. Furthermore, the most
recent 2019 summer biological monitoring data indicates an improvement in QMCI results downstream of the
discharge and does not show an effect of the Takapau oxidation pond treated wastewater on the
macroinvertebrate community or on algal growth in the Makaretu River. Biological monitoring is undertaken
in the summer months (Jan - Mar), at least three weeks after any significant rainfall events, in order to
understand the effects of the discharge on biological indicators at low flows (i.e. worst-case).
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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 Makaretu 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 Makaretu River. The predicted effect is based on a combination of measured and estimated wastewater
and receiving water flows and contaminant concentrations.

4.2 Assessment Criteria
4.2.1 Water Quality Criteria
Effects of the treated wastewater discharge on the water quality of the Makaretu River were made against a
range of relevant guidelines. Available guidelines include those from the HBRC Regional Resource
Management Plan, Plan Change 6 (HBRC RRMP PC6, 2014). Surface water quality limits targets and
indicators for the Tukituki River catchment are specific to five zones. The Makaretu River is a sub-catchment
in Zone 3. The limits, targets and indicators, which have been used in this assessment are provided in the
HBRC RRMP Tables 5.9.1A and 5.9.1B.
Additional guidelines and criteria have been sourced from 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 presents a preferred hierarchy of types of guidelines 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 Makaretu River were
identified using the MfE River Environmental Classification (REC) guide. 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 Makaretu 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 7 below, along with guidelines for different water quality
parameters where relevant.
Table 7. Water quality assessment criteria

Parameter

HBRC RRMP1

ANZECC Stressor2

NPS-FM3

0.24

0.035 / 0.055

cBOD5 (mg/L)
Chemical Oxygen Demand
Total Ammoniacal Nitrogen
(mg/L)
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Parameter

HBRC RRMP1

ANZECC Stressor2

NPS-FM3

Nitrate-nitrogen (mg/L)

3.8(a) / 5.6(b)

0.195

2.4 / 3.5

Dissolved Inorganic Nitrogen
(mg/L)

0.8

Total Nitrogen (mg/L)

0.281

Total Phosphorus (mg/L)
Dissolved Reactive
Phosphorus (mg/L)

0.023
0.010

Total Suspended Solids (mg/L)

4.6

Faecal Coliforms (CFU/100ml)

2004

E. coli (CFU/100ml)

261-550 / >550

Horizontal Visibility (Water
clarity)

3.0
7.27 – 7.8

pH
Temperature

Sustain aquatic
habitat

Dissolved Oxygen (%)

>80%

82-100

Conductivity (μS/cm)

86

MCI

120

Periphyton

120 / 30(b) / 60(c) /
50(d)

1

All parameters are Hawkes Bay Regional Resource Management Plan Surface water quality limits, targets and indicators for the
Tukituki catchment (Tables 5.9.1B and C) – Zone 3, Mainstem, except where otherwise stated.
2

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
National Policy Statement for Freshwater Management (NPS-FM) – Attribute States B, 95% species protection level (annual
median / maximum)
3

Hawke’s Bay Regional Resource Management Plan (RRMP) (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.
4

5

NPS-FM – Attribute State A, 99% species protection level (annual median / maximum)

4.2.2 Measured Downstream Trends Analysis
Water quality data collected by CHBDC over the last five years at 50 m upstream, 50 m downstream and 400
m downstream of the treated wastewater discharge, allows for a downstream trend analysis of parameters.
Assessing a significant difference of means between sampling locations upstream and downstream of the
discharge enables the measured assessment of effects of the Takapau oxidation pond discharge on river
water quality.
The means of 16 parameters – nine parameters from July 2014 to June 2020, seven parameters from July
2019 to June 2020 – were compared using a one-way T-test analysis at the 5% significance interval using
the NIWA time trends software. The dataset at the 50 m upstream location was compared to the 50 m
downstream dataset. Parameters identified as significantly different downstream of the discharge are then
presented as a box plot comparison across all three monitoring locations (50 m upstream, 50 m downstream
and 400 m downstream).
4.2.3 Mass Balance Methodology
Contaminant concentrations downstream of the Takapau oxidation pond discharge were predicted using
mass balance calculations. The mass balance calculation is based on inputs from:
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●

The contaminant concentrations of the existing discharge based upon monthly monitoring between 2014
and 2020;
● The median background water quality in the Makaretu River upstream of the discharge; and
● Dilutions available based on proposed discharge volumes and the flow records of the Makaretu River.
The predicted water contaminant concentration (Cx) at the receiving water downstream of discharge is given
by Equation 1:
(𝐶𝑑 − 𝐶𝑏 )
𝐶𝑥 =
+ 𝐶𝑏
𝑇𝐷 + 1
Where 𝐶𝑑 is the contaminant concentration of treated wastewater; 𝐶𝑏 is the background contaminant
concentration in the receiving environment; and 𝑇𝐷 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 Makaretu
River are run under a worst-case low-flow scenario as well as a standard median flow scenario. The low-flow
calculation is estimated from the 7-day mean annual low flow (MALF) metric, this is understood to be the
absolute lowest weekly flow in the river for any particular year and is therefore uncommon. The MALF is
used to estimate the effect of the oxidation pond discharge at lowest river flows because there is a very low
chance that the monthly sampling has occurred on a day that reflects MALF conditions.
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.
A review of historical aerials on Google Earth shows that the “bed width” of the Makaretu River at the point of
discharge is subject to much variability as a function of braided river channel dynamics. As such, a definition
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of “reasonable mixing” under Item ii. of Section 5.4.6 (a) is subject to change and difficult to validate. Further,
in the absence of a mixing study to inform Item iii. of Section 5.4.6 (a). For the purposes of this report, the
point of reasonable mixing is assumed to be 200 m downstream of the treated wastewater discharge.

4.3 Measured Effects on Makaretu River
As discussed in Section 4.2.2, CHBDC carry out monthly monitoring 50 m upstream, 50 m and 400 m
downstream of the Takapau oxidation pond discharge point as part of consent conditions. While there has
been no sampling undertaken at the extent of “reasonable mixing” (200 m), it can be assumed that the 50 m
downstream location is within the zone of reasonable mixing and, therefore, any analysis undertaken with
this dataset can be considered as conservative. Conversely, the 400 m downstream sampling location is
understood to be outside the zone of reasonable mixing and should reflect the full downstream effect, if any,
of the Takapau oxidation pond discharge on the Makaretu River.
The following section presents analysis from a five-year record of measured water quality parameters
collected at the three monitoring locations. A number of parameters were added to the monthly analysis in
June 2019 following updated conditions in the 2018 consent renewal.
4.3.1 Comparison of Upstream and Downstream Monitoring Locations
A comparison of sites directly upstream (50 m) and downstream (50 m) of the discharge point to the
Makaretu River is provided in Table 8, 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 (%). Testing the significance of the
difference in the upstream and downstream sample results used a paired equivalency test using NIWA’s
Time Trends software, with a significance level of 0.05, an upper bound of +10% and a lower bound of -10%.
The paired equivalency test investigates any difference between upstream and downstream samples taken
on the same day.
Table 8. Water quality differences in the Makaretu River directly upstream and downstream of the discharge point

Parameter1

Upstream 50 m

Downstream 50m

Median

Range

Median

Range

Change

Evidence*

0.5

0-0.083

1

0-3

None

Strong

8

0-18

8

0-8

None

Strong

NH4-N (mg/L)

0.01

0.01-0.07

0.01

0.01-0.06

Increase

Trivial

Nitrate-N (mg/L)
DIN 2 (mg/L)

0.17

0.01-2.24

0.18

0.01-1.46

None

Strong

0.07

0.01-0.35

0.12

0.01-0.38

Increase

Trivial

Total-N 2 (mg/L)

0.16

0.03-0.39

0.20

0.05-0.45

Increase

Trivial

Total-P (mg/L)

0.034

0.016-0.050

0.038

0.018-0.070

Increase

Trivial

DRP (mg/L)

0.017

0.003-0.05

0.020

0.003-0.060

Increase

Trivial

TSS (mg/L)

3

0-3060

3

0-3570

Increase

Inconclusive

FC (CFU/100ml)

120

0-3700

140

0-3100

Increase

Inconclusive

E. coli 2
(CFU/100ml)

140

0-300

100

0-400

Increase

Inconclusive

pH

7.7

7.3-8.6

7.6

0.1-8.8

Decrease

Trivial

Temp

12.0

6.6-22.1

12.3

0.1-21.9

Increase

Trivial

DO (ppm)

10.61

0.05-12.62

10.50

0.05-13.14

Decrease

Trivial

Cond (μS/cm)

9.4

0.1-13.3

9.5

0.1-13.1

None

Strong

cBOD5 2 (mg/L)
COD

2

2
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Note: Orange highlight indicates the ANZECC physical and chemical stressor trigger3, HBRC RRMP PC64 or MAC Grade C5 criteria
are exceeded, red highlight indicates the ANZECC toxicity trigger6, MAC Grade D5 or the NPS:FM national bottom line guidelines7
are exceeded. Bold text indicates a statistically significant increase or decrease between upstream and downstream
* Strong – Strong evidence for the conclusion
Trivial – Some evidence for an increase / decrease, but this is trivial when compared to equivalence limits (10%)
Inconclusive – Not enough data
1

Data is from CHBDC dataset (July 2014-June 2020) unless otherwise stated.

2

Data is from CHBDC dataset (July 2019-June 2020).

3

ANZECC (REC) default guideline values (DGVs) for physical and chemical (PC) stressor values for Warm Dry Low-elevation
classification, except where otherwise stated
4

Hawke’s Bay Regional Resource Management Plan (2015) – Plan Change 6

5

MfE Microbiological Assessment Category for Freshwater Grade C and D

National Policy Statement for Freshwater Management (NPS-FM) – Attribute State B, 95% species protection level (annual
median/maximum)
6

All parameters sampled showed a large variation in the range of concentrations recorded both upstream and
downstream. It is likely that the fluctuation in concentrations recorded are related to seasonal variation in
flow.
From Table 8, the following conclusions are made:
●

Concentrations of TP and DRP exhibit an increase downstream of the discharge and are elevated above
their respective water quality criteria. It is important to note that phosphorus concentrations are already
elevated above the criteria upstream of the discharge.
● The datasets of NH4-N, DIN, TN concentrations, and temperature show an increase downstream of the
discharge. The median concentrations of these parameters do not exceed their relevant water quality
criteria.
● pH and DO indicate a trivial decrease between upstream and downstream monitoring locations.
● Bacterial indicators (FC and E. coli) and TSS also display a quantifiable increase downstream of the
discharge point, however this conclusion is considered inconclusive (not enough data). The median
concentrations of FC and E. coli are below the relevant criteria; however, their ranges indicate that
exceedances would occasionally occur.
Based on the statistical analysis there is no strong evidence for a statistically significant change in any
parameters between the upstream and downstream sites. Where increases are observed, Time Trends
determines the evidence for a significant difference to be ‘trivial’.
Based on the analysis carried out above, a number of parameters show an increase between the 50 m
upstream and 50 m downstream monitoring locations, whereas pH and dissolved oxygen show a decrease
between the upstream and downstream monitoring locations. For additional comparisons, summary statistics
of the parameters that increased downstream of the treated wastewater discharge point are presented below
along with box plots comparing the sites at 50 m upstream, 50 m downstream and 400 m downstream.
Visual comparisons of the box plots below indicate that the median and 95th percentile values at the 50 m
downstream monitoring location are elevated above the 400 m downstream location for DIN, TN, TP, DRP,
TSS, FC and E. coli. This suggests that the oxidation pond discharge influences a localised increase in
contaminant concentrations directly downstream of the discharge, which is then attenuated at the 400 m
downstream monitoring location.
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Figure 5. CHBDC Total Ammoniacal Nitrogen Monitoring Data Boxplot

Table 9. CHBDC Total Ammoniacal Nitrogen Monitoring Data Summary

Location

Min

5%

Median

95%

Max

Mean

50 m Upstream

0.01

0.01

0.01

0.07

0.02

0.01

50 m Downstream

0.01

0.01

0.01

0.06

0.04

0.01

400 m Downstream

0.01

0.01

0.01

0.03

0.02

0.01

Note laboratory detection limits are 0.01
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(b) Dissolved Inorganic Nitrogen
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Figure 6. CHBDC Dissolved Inorganic Nitrogen Monitoring Data Boxplot

Table 10. CHBDC Dissolved Inorganic Nitrogen Monitoring Data Summary

Location

Min

5%

Median

95%

Max

Mean

50 m Upstream

<0.01

<0.01

0.07

0.32

0.35

0.12

50 m Downstream

<0.01

<0.01

0.12

0.36

0.38

0.14

400 m Downstream

<0.01

<0.01

0.09

0.35

0.36

0.13

Note laboratory detection limits are 0.01
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(c) Total Nitrogen
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Figure 7. CHBDC Total Nitrogen Monitoring Data Boxplot

Table 11. CHBDC Total Nitrogen Monitoring Data Summary

Location

Min

5%

Median

95%

Max

Mean

50 m Upstream

0.03

0.04

0.16

0.39

0.39

0.18

50 m Downstream

0.09

0.11

0.20

0.43

0.45

0.22

400 m Downstream

0.10

0.11

0.19

0.42

0.45

0.21
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Figure 8. CHBDC Total Phosphorus Monitoring Data Boxplot

Table 12. CHBDC Total Phosphorus Monitoring Data Summary

Location

Min

5%

Median

95%

Max

Mean

50 m Upstream

0.016

0.016

0.034

0.044

0.047

0.030

50 m Downstream

0.018

0.019

0.038

0.069

0.070

0.041

400 m Downstream

0.017

0.019

0.039

0.062

0.063

0.040
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(e) Dissolved Reactive Phosphorus
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Figure 9. CHBDC Dissolved Reactive Phosphorus Monitoring Data Boxplot

Table 13. CHBDC Dissolved Reactive Phosphorus Monitoring Data Summary

Location

Min

5%

Median

95%

Max

Mean

50 m Upstream

<0.005

0.007

0.017

0.034

0.039

0.019

50 m Downstream

<0.005

0.006

0.020

0.051

0.060

0.023

400 m Downstream

<0.005

0.008

0.019

0.044

0.057

0.022

Note laboratory detection limits are 0.005
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(f) pH
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Figure 10. CHBDC pH Monitoring Data Boxplot

Table 14. CHBDC pH Monitoring Data Summary

Location

Min

5%

Median

95%

Max

Mean

50 m Upstream

6.9

7.3

7.7

8.0

8.6

7.7

50 m Downstream

7.0

7.3

7.6

7.9

8.8

7.6

400 m Downstream

7.2

7.4

7.6

7.9

8.5

7.7
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(g) Temperature
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Figure 11. CHBDC Temperature Monitoring Data Boxplot

Table 15. CHBDC Temperature Monitoring Data Summary

Location

Min

5%

Median

95%

Max

Mean

50 m Upstream

6.1

6.6

12.0

19.4

22.1

12.8

50 m Downstream

6.2

7.0

12.3

20.8

21.9

13.0

400 m Downstream

6.2

7.1

12.4

20.5

23.4

13.3
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(h) Dissolved Oxygen
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Figure 12. CHBDC Dissolved Oxygen Monitoring Data Boxplot

Table 16. CHBDC Dissolved Oxygen Monitoring Data Summary

Location

Min

5%

Median

95%

Max

Mean

50 m Upstream

8.6

9.1

10.6

12.1

12.6

10.6

50 m Downstream

8.3

9.0

10.5

12.2

13.1

10.5

400 m Downstream

3.8

9.0

10.3

12.1

12.5

10.4
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(i) Total Suspended Solids
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Figure 13. CHBDC Total Suspended Solids Monitoring Data Boxplot

Table 17. CHBDC Total Suspended Solids Monitoring Data Summary

Location

Min

5%

Median

95%

Max

Mean

50 m Upstream

<3

<3

<3

151

3,060

63

50 m Downstream

<3

<3

<3

131

3,570

71

400 m Downstream

<3

<3

<3

130

3,120

63

Note laboratory detection limits are 3
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(j) Faecal Coliforms
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Figure 14. CHBDC Faecal Coliforms Monitoring Data Boxplot

Table 18. CHBDC Faecal Coliforms Monitoring Data Summary

Location

Min

5%

Median

95%

Max

Mean

50 m Upstream

16

26

120

588

3,700

224

50 m Downstream

16

24

140

562

3,100

251

400 m Downstream

20

28

120

554

2,600

213
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(k) Escherichia coli
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Figure 15. CHBDC E. coli Monitoring Data Boxplot

Table 19. CHBDC E. coli Monitoring Data Summary

Location

Min

5%

Median

95%

Max

Mean

50 m Upstream

19

22

140

300

300

148

50 m Downstream

8

12

100

370

400

152

400 m Downstream

16

20

76

260

290

113
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4.3.2 Water Quality Outside Reasonable Mixing Zone
While there are no specific consent conditions relating to reasonable mixing, it is worth assessing the stream
quality at the 400 m downstream location (outside the 200 m reasonable mixing zone) to evaluate the
stream quality in the context of the HBRC RRMP. A summary of recent water quality results for the Makaretu
River 400 m downstream of the treated wastewater discharge is presented in Table 20.
Table 20. CHBDC Water quality monitoring results from 400 m downstream of Takapau oxidation pond. Approx. 70
samples taken monthly between 2014 and 2020 (June).

Criteria1

Parameter

5%

Median

95%

cBOD5 (mg/L) *

0.5

0.5

3

Chemical Oxygen Demand*

7.5

7.5

13.25

0.005

0.005

0.02

0.035 / 0.055 /
0.243

Nitrate (mg/L)

0.005

0.18

1.114

3.8(a) / 5.6(b)

Dissolved Inorganic Nitrogen (mg/L) *

0.01

0.085

0.345

0.8

Total Nitrogen (mg/L) *

0.105

0.19

0.42

0.2812

Total Phosphorus (mg/L) *

0.019

0.039

0.062

0.0232

Dissolved Reactive Phosphorus (mg/L)

0.0076

0.019

0.0444

0.010

Total Suspended Solids (mg/L)

1.5

2.5

130.4

4.6

Faecal Coliforms (CFU/100ml)

28

120

554

2004

E. coli (CFU/100ml) *

20

76

260

261-550

Horizontal Visibility (Water clarity)

3.8

3.8

3.8

>3.0

pH

7.36

7.6

7.94

7.27 – 7.82

Temperature

7.06

12.4

20.54

Dissolved Oxygen (ppm)

8.978

10.33

12.132

>80%

12.24

862

Total Ammoniacal Nitrogen (mg/L)

Conductivity (μS/cm)

6.72

9.5

Trigger2

>5501

82-100%

Note: Orange highlight indicates the ANZECC physical and chemicalstressor2 trigger are exceeded, red highlight indicates the
NPS:FM national bottom lines5, consent conditions6, or relevant toxicity triggers are exceeded, and bold text indicates the HBRC
RRMP1 target or regional river guidelines are exceeded6.
* Sampling of these analytes began in August 2019 (11 monthly samples)
1

All parameters are Hawkes Bay Regional Resource Management Plan Change 6 (2014) Surface water quality limits, targets and
indicators for the Tukituki catchment (Tables 5.9.1B and C) – Zone 3, Mainstem, except where otherwise stated.
2

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
National Policy Statement for Freshwater Management (NPS-FM) – Attribute States B, 95% species protection level (annual
median / maximum)
3

Hawke’s Bay Regional Resource Management Plan (RRMP) (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.
4

5

NPS-FM – Attribute State A, 99% species protection level (annual median / maximum)

This water quality summary at the 400 m downstream location is very similar to the summary provided in
Section 2.2.4 for the 50 m upstream location. The median values of TP and DRP at the 400 m upstream site
are slightly above their respective trigger values, while the 95th percentile values of TN, TSS, FC, E. coli and
pH exceed their respective trigger values.
4.3.3 Summary
In general, NH4-N, DIN, TN, TP, DRP and Temperature show an increase downstream of the discharge
point. According to the Time Trends software, the evidence for such increases is trivial when compared to
the equivalence limits. TP and DRP are the only parameters whose downstream medians are above their
respective water quality criteria. However, the upstream concentrations of TP and DRP are already above
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their respective water quality criteria. Suspended solids and microbiological contaminants (E. coli and FC)
also show an increase downstream of the discharge point, however the significance of this increase is
inconclusive and median concentrations are well below the water quality criteria.
Overall, the analysis of the monitoring data reveals that a number of minor increases in contaminant
concentrations were measured downstream of the discharge. Additionally, visual comparison of box plots
suggests that nutrient and microbiological contaminants 50 m downstream of the discharge are higher than
at the 400 m downstream monitoring location. Despite these two lines of evidence, the majority of the
parameters are well below their respective water quality criteria, with the exception of TP and DRP, which
are above their respective criteria upstream and downstream of the oxidation pond discharge.

4.4 Predicted Water Quality Downstream of Discharge on the Makaretu River
4.4.1 Effects under Average River Flow Conditions
Predicted water quality effects 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 full 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 seven-day mean annual
low flow (MALF) of the Makaretu River while still assuming a median flow input of treated wastewater from
the WWTP.
Assessment of predicted changes in key contaminant concentrations in the Makaretu River downstream of
the wastewater discharge under average annual stream flow conditions are summarised in Table 21 below.
The predicted effects of the wastewater discharge are based on a number of assumptions including:
River flow of 2,246 L/s (2.246 m3/s) for the Makaretu River was calculated based on correlated flow
gauges and HBRC flow data (Tukituki River at Tapairu Road correlated to Makaretu River at Speedy
Road Bridge spot gauging measurements at a ratio of 0.9816);
● The wastewater discharge flow was the median daily discharge volume of 113.8 m3/day (0.001317 m3/s)
based on existing CHBDC records (2015-2019);
● The 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; and
● Makaretu River contaminant concentrations are medians calculated from monitoring data collected by
CHBDC monitoring site 50 m upstream of the Takapau oxidation pond discharge collected between July
2014 and June 2019.
●

Dilution is estimated to be 1700-fold under median flow conditions17.
Table 21. Predicted downstream contaminant concentrations - Median flow dilution (1700 x) within Makaretu River

Unit

Parameter
cBOD5

mg/L

TSS

mg/L

NH4-N

g/m3

NO3-N

g/m3

Discharge

26.000
79.000
0.330
0.290

Upstream

0.500
3.000
0.010
0.170

Downstream

0.515
3.045
0.010
0.170

Change

3%
1%
2%
0%

16

Correlation factor provided by Hawke’s Bay Regional Council

17

Median Dilution factor - (River flow / Wastewater flow) + 1 - (2.246 / 0.00132) + 1 = 1706 m3river/m3discharge
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Unit

Parameter
DIN

g/m3

TN

g/m3

TP

g/m3

DRP

cfu/100ml

E. coli

cfu/100ml

FC

cfu/100ml

Discharge

Upstream

5.800
14.100
3.820
2.670
18000
27000

0.070
0.160
0.034
0.017
140
120

Downstream

0.073
0.168
0.036
0.019
150
136

Change

5%
5%
7%
9%
7%
13%

Note: Orange highlight indicates the ANZECC physical and chemical 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 oxidation pond discharge is predicted to cause a moderate increase (>10%) in the concentration of
FC in the Makaretu River downstream of the discharge. Concentrations are still predicted to be below the
HBRC RRMP PC6 criteria.
● TP, DRP, DIN, TN, and E. coli are predicted have a minor increase (5-10%) downstream of the oxidation
pond discharge. TP and DRP concentrations are already above the ANZECC and HBRC criteria
upstream of the WWTP. DIN, TN and E. coli concentrations are predicted to remain below the relevant
water quality guidelines despite the predicted increase.
● Very minor or no change (<5%) is predicted for cBOD5, TSS, NH4-N and NO3-N. None of which exceed
the set water quality criteria.
Based on these predictions, it appears that the Takapau oxidation pond discharge would be expected to
cause a less than minor increase in nutrient concentrations in the Makaretu 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 rural, upper-catchment waterways such as the Makaretu River.
The Makaretu River low stream flow rate is based on the estimated seven-day MALF value of 177.7 L/s
(0.178 m3/s) at Speedy Road Bridge (correlated) (July 2014-June 2019) provided by HBRC. Other
assumptions (contaminant concentrations and wastewater median daily discharge volume) remain the same
as in Section 4.4.1. The results of the predicted changes in water quality during low stream flow conditions
are provided in Table 22. Dilution is estimated to be 136-fold under MALF conditions18.
Table 22. Predicted downstream contaminant concentrations - Low flow dilution (136x) within the Makaretu River

18

Parameter

Unit

Discharge

Upstream

Downstream

Change

cBOD5

mg/L

TSS

mg/L

NH4-N

g/m3

NO3-N

g/m3

DIN

g/m3

TN

g/m3

TP

g/m3

26.000
79.000
0.330
0.290
5.800
14.100
3.820

0.500
3.000
0.010
0.170
0.070
0.160
0.034

0.687
3.558
0.012
0.171
0.112
0.262
0.062

37%
19%
24%
1%
60%
64%
82%

MALF Dilution factor - (River flow / Wastewater flow) + 1 - (0.178 / 0.00132) + 1 = 136.1 m3river/m3discharge
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Parameter

Unit

Discharge

Upstream

Downstream

Change

DRP

cfu/100ml

E. coli

cfu/100 mL

FC

cfu/100ml

2.670
18000
27000

0.017
140
120

0.036
271
317

115%
94%
165%

Note: Orange highlight indicates the ANZECC physical and chemical 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 oxidation pond discharge is predicted to cause a major increase (>100%) in the concentration of
DRP and FC in the Makaretu River downstream of the discharge with concentrations predicted to be
elevated above HBRC RRMP PC6 water quality criteria. DRP is already elevated above HBRC RRMP
PC6 criteria upstream of the discharge.
● The discharge is predicted to cause a substantial increase (50-100%) in the concentration of DIN, TN, TP
and E. coli in the Makaretu River downstream of the discharge with concentrations of TP and E. coli
predicted to be elevated above HBRC RRMP PC6 river guidelines. TP is already elevated above
ANZECC PC stressor guidelines upstream of the discharge.
● A moderate increase in the concentrations of cBOD5, TSS and NH4-N is predicted downstream of the
discharge point. All parameters are below the water quality criteria upstream at both locations.
● Very minor or no change is predicted for NO3-N
Based on these predictions, it appears that the Takapau oxidation pond discharge would be expected to
cause a moderate increase in nutrient and microbiological contaminant concentrations in the Makaretu River
water quality during low-flow conditions. In particular, E. coli and FC are predicted to exceed the HBRC
RRMP PC6 river guidelines. While the increase is likely to be moderate during very low flows, it would not
occur for an extended period of time. The above assessment indicates that elevated nutrients and
microbiological contaminants could occur in low flow scenarios, however recent ecological investigations
report periphyton biomass well below HBRC RRMP PC6 targets and biotic indices that were indicative of fair
to good water quality. Furthermore, despite the assessed concentration increases, even under the worsecase low-flow conditions, concentrations of NH4-N and NO3-N are predicted to be well below their respective
toxicity thresholds.

4.5 Summary of Effects of the Current Discharge
In summary, the assessment of the effects of the current discharge on the Makaretu River was undertaken
based on approaches by measurement and prediction. The assessment results indicate that:
●

The water quality of the Makaretu River is slightly nutrient enriched with respect to phosphorus, as shown
by the elevated TP and DRP concentrations upstream of the discharge point. Upstream nutrient
concentrations of TP and DRP are already elevated above the HBRC RRMP PC6 and ANZECC physical
and chemical stressor guidelines prior to the point of discharge.
● The treated wastewater discharge is currently causing a minor increase in nutrient and microbiological
contaminant concentrations in the Makaretu River downstream of the discharge during both median and
low stream flow conditions. In particular, the increase in faecal coliforms and E. coli are predicted to
exceed relevant guideline values during low flow scenarios.
● Previous ecological investigations indicate that the discharge does not appear to result in the formation of
excessive plant, algae and slime growths in the Makaretu 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 (phosphorus) and microbiological (E. coli and FC)
concentrations in the Makaretu River water quality during low flow conditions and a less than minor
increase during median flow conditions.
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Overall, the analysis of the monitoring data reveals that multiple increases in contaminant concentrations
were measured downstream of the discharge. The evidence of these increases, while statistically significant,
is considered trivial, rather than strong, when compared to the 10% equivalence limits of the datasets
according to Time Trends software. The monitored results from the last five years indicate that median
concentrations of TP and DRP are the only contaminants elevated above ANZECC and PC6 targets
downstream of the discharge. Notably, TP and DRP concentrations are already elevated above the
guidelines upstream of the oxidation pond discharge in both median and low-flow scenarios.
Similarly, mass-balance contaminant mixing calculations for median and low-flow river scenarios indicate
that TP and DRP are the only contaminants elevated above ANZECC and PC6 targets downstream of the
discharge at median flow regimes. Meanwhile at low flows, predicted phosphorus (total and dissolved) and
microbiological contaminants (faecal coliforms and E. coli) exhibit strong increases downstream of the
oxidation pond discharge to exceed the ANZECC and regional river guidelines.
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5

National and Regional Planning Instruments

Discharges from the Takapau oxidation pond are contextualised within the statutory framework provided by
the following legislation, policies and plans:
●

Resource Management Act 1991;
● National Policy Statement for Freshwater Management;
● Hawke’s Bay Regional Resource Management Plan – Plan Change 6.
Relevant matters of these statutory documents are discussed below, along with a broader range of
documents that may be relevant for any new wastewater scheme proposed. Several proposed amendments
to these documents have also been highlighted as useful for CHBDC to be aware of.

5.1 Resource Management Act 1991
The Resource Management Act 1991 (RMA) outlines the functions, powers, and duties of consenting
authorities to be exercised in order to give effect to the purpose and principles of the RMA. The RMA defines
a hierarchy whereby priority is given to the matters set out in Part 2 (Purpose and Principles).
5.1.1 Part 2 Matters
The Purpose of the RMA, set out in Section 5, is to promote the sustainable management of natural and
physical resources, which includes enabling “people and communities to provide for their social, economic,
and cultural wellbeing.” This must be achieved in the context of Section 5(2), in particular the responsibility of
(b) for “safeguarding the life-supporting capacity of air, water, soil and ecosystems” and (c) for “avoiding,
remedying, or mitigating any adverse effects of activities on the environment.”
Sections 6 – 8 of the RMA set out matters of national importance, the Treaty of Waitangi and other matters
to be had particular regard to in resource management decisions.
Any new wastewater scheme considered by CHBDC will need to be assessed in accordance with Part 2 of
the RMA.
5.1.2 Discharges
Discharges of contaminants into the environment are controlled under Section 15 of the RMA. Discharges to
air, land or water are not permitted unless the discharge is expressly allowed by a resource consent, rule in a
regional plan, or other regulations or national environmental standards.

5.2 National Policy Statements/National Environmental Statements
5.2.1 National Policy Statement for Freshwater Management
The National Policy Statement for Freshwater Management (NPS:FM) applies to the management of fresh
water through a framework that considers and recognises Te Mana o te Wai 19 as an integral part of
freshwater management. The NPS:FM 2014 (amended 2017) is the current operative version and relevant
water quality objectives for discharges from the Takapau oxidation pond include requirements to:
●

Safeguard the life-supporting capacity, ecosystem processes and indigenous species including their
associated ecosystems, of fresh water;

Te Mana o te Wai is the integrated and holistic well-being of a freshwater body, which incorporates the
values of tāngata whenua and the wider community.
19
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●

Safeguard the health of people and communities, as affected by contact with fresh water.

The NPS:FM 2014 (amended 2017) also has a requirement for the overall quality of freshwater within a
freshwater management unit to be maintained or improved. The process for regional councils to achieve this
objective is by identifying the values associated with waterways and specific management objectives.
Targets can then be developed to maintain water quality where it is high or enhance water quality where it is
degraded. These requirements are given effect through to the regional plan process.
A new NPS:FM will be brought into effect on 3 September 2020. As such consideration to this version will be
required. 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:
– First, the health and well-being of water bodies and freshwater ecosystems
– Second, the health needs of people (such as drinking water)
– Third, the ability of people and communities to provide for their social, economic, and cultural wellbeing, now and in the future.

Policies set out to achieve this objective include requirements to improve degraded water bodies and to
improve or maintain all others using defined water quality baselines through a National Objectives
Framework (NOF). Additionally, freshwater is managed in an integrated way on a whole-of-catchment basis.
In the case of the Makaretu River, the sub-catchment is included in the Tukituki Catchment Management
Plan (HBRC RRMP PC6), one of three catchment management plans notified in the Hawke’s Bay Region.
Regional councils have been set a 2024 deadline to notify new or updated regional plans and policy
statements to give effect to the new NPS:FM. The recently announced Action for Healthy Waterways
package sets out proposed amendments to the RMA to provide for a new streamlined freshwater planning
process that will enable regional councils to meet this deadline.
Any new wastewater scheme considered by CHBDC will need to meet these objectives (where discharge of
treated wastewater to freshwater is proposed, if any), while also having regard to the connection between
the Makaretu River and the wider Tukituki catchment.
5.2.2 National Environmental Standards for Sources of Human Drinking Water 2007
The National Environmental Standard for Sources of Human Drinking Water (NES:HDW) sets requirements
for protecting sources of human drinking water from becoming contaminated. Regional Councils are not
permitted to grant discharge permits upstream of drinking water abstraction points that are likely to result in
community drinking water becoming unsafe for human consumption. This legislation will need to be
considered in relation to any new wastewater scheme considered by CHBDC.
Amendments to the NES:HDW are expected following the New Zealand government Three Waters Review,
which is currently underway for drinking water, wastewater and stormwater services. Consultation on the
proposed amendments is expected prior to June 2021.

5.3 Regional Planning Instruments
5.3.1 Hawke’s Bay Regional Resource Management Plan
The Hawke’s Bay Regional Resource Management Plan (RRMP) includes the Regional Policy Statement
(RPS) and sets out a policy framework for managing resource use activities in an integrated manner across
the Hawke’s Bay region.
A brief summary of relevant objectives from the RRMP that may apply to any new wastewater scheme
considered by CHBDC are highlighted below:
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●

Sustainable management of the land to avoid compromising future use and water quality;
Ambient air quality is maintained at a level that is not detrimental to human health, amenity values or the
life supporting capacity of air;
● Maintenance and enhancement of surface water quality at a level which sustains or improves the aquatic
ecosystems;
● Groundwater quality in unconfined or semi-confined productive aquifers is maintained so that it is suitable
for human consumption and irrigation without treatment, or after treatment where this is necessary
because of the natural water quality.
●

a. Plan Change 6 – Tukituki Catchment
Hawke’s Bay Regional Council has, under Plan Change 6, set specific freshwater objectives, policies and
rules for the Tukituki catchment management zone. Freshwater Objectives set out in Section 5.9 of the
HBRC RRMP relevant to the Takapau oxidation pond discharge to the Makaretu River include:
To sustainably manage the discharge of contaminants including nutrients in the Tukituki River
catchment so that:
– Water quality maintains or enhances the habitat and health of aquatic ecosystems,
macroinvertebrates, native fish and trout;
– Water quality enables safe contact recreation and food gathering and safe and reliable human drinking
water supplies;
– Periphyton growths that adversely affect recreational and cultural uses and amenity are reduced; and
– The mauri of surface water bodies are adverse effects on aspects of water quality and quantity that
contribute to healthy mauri are avoided, remedied or mitigated.
OBJ TT2. Where the quality of freshwater has been degraded by human activities to such an extent that the
above Objective (OBJ TT1) is not being achieved, water quality shall not be allowed to degrade further
and it shall be improved progressively over time so that OBJ TT1 is achieved by 2030.
OBJ TT1.

Water quality policies include setting criteria – limits or targets – for DIN, NO3-N and DRP, along with
Temperature, DO, E. coli, NH4-N and Other toxicants. Environmental state indicators have also been set for
the Macroinvertebrate Community Index (MCI) visual water clarity and Deposited Sediment. Where
contaminants meet, or are above the criteria, the criteria are considered limits. Where the criteria are not
met, the criteria value is considered as a target.
All limits and targets used for comparisons in this report are sourced, where applicable, from the Tukituki
Catchment Management Plan (HBRC RRMP PC6). The water quality summary for the Makaretu River,
upstream of the discharge, indicates that the river meets majority of the PC6 water quality targets, with the
exception of DRP. Additionally, rolling average MCI results in the Makaretu River are below the PC6 target
value of 120. Under the objectives of the HBRC RRMP PC6, and the NPS:FM (2020), there is an obligation
to reduce DRP contaminant concentrations to the target median concentration of 0.01 mg/L and improve
MCI scores to above 120 by 2030.

5.4 Other Documents
5.4.1 Iwi Management Plans
Iwi/hapu management plans are tools for understanding the concerns of tāngata whenua in relation to
resource management and planning. Ngati Kahungunu Marine and Freshwater Fisheries Strategic Plan is
relevant to the Makaretu River and available on HBRC website. One of the goals of Ngati Kahungunu is to
maintain, restore and enhance the mauri of inland waterways and coastal waters. Other iwi management
plans or strategies may also be relevant to this area.
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5.5 Summary
A wide range of statutory and planning documents apply to the existing discharge of treated wastewater to
freshwater from the Takapau oxidation pond and any future wastewater schemes. In particular, the 2014
amendment of the HBRC RRMP (Plan Change 6) sets specific objectives, policies and rules for the
discharge of treated wastewater to a moving water body for the upper Tukituki River sub-catchments
(Tukituki Catchment Water Management Zone 3 – Ruataniwha South). Maintenance or improvement of the
Makaretu river, as set out by the Objectives, Action for Healthy Waterways sets out a new direction for
national freshwater management and consequently numerous new or updated planning and policy
documents are anticipated in the next few years in the freshwater space.
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From the assessment above, the effects of the Takapau oxidation pond discharge on the Makaretu River are
measurable albeit minor. Phosphorus concentrations are elevated in the river upstream of the discharge
(total and dissolved) and appear to be exacerbated slightly downstream of the treated wastewater discharge
with more noticeable effects predicted during the lowest flows in the river.
Parameters of note include E. coli, faecal coliforms and phosphorus (Total and Dissolved). E. coli and faecal
coliforms are modelled to exceed HBRC RRMP PC6 trigger values during low flows. Total phosphorus and
dissolved reactive phosphorus, while already elevated above criteria upstream of the discharge, exhibit a
small, yet measurable, increase downstream.
The NPS:FM 2014 (amended 2017) includes relevant water quality objectives for discharges from the
Takapau oxidation pond:
●

Safeguard the life-supporting capacity, ecosystem processes and indigenous species including their
associated ecosystems, of fresh water;
● Safeguard the health of people and communities, as affected by contact with fresh water;
● The overall quality of freshwater within a freshwater management unit must be maintained or improved
(where degraded).
The HBRC RRMP PC6 (2014) sets out freshwater objectives for the Tukituki catchment and sub-catchments.
The Makaretu River is in a relatively good condition with respect to the PC 6 criteria, albeit with slightly
elevated concentrations of Phosphorus (Total and Dissolved) upstream of the treated wastewater discharge.
Furthermore, MCI scores in the Makaretu River do not meet the PC 6 target of 120 despite meeting the
national indicator score for a good ecological habitat (MCI>100). As such, dissolved reactive phosphorus is
identified as a contaminant of concern which requires improvement in the catchment along with general
ecological factors.
Any new wastewater scheme considered by CHBDC will need to meet the above objectives (where
discharge of treated wastewater to freshwater is proposed, if any) with a specific focus on mitigating DRP
and promoting ecological habitats, while also having regard to the connection between the Makaretu River
and the wider Tukituki catchment. There is a general objective identified in the NPS-FM that freshwater
quality should be improved where it is degraded; this is generally the case here in the Makaretu River.
With respect to future optioneering for the Takapau oxidation pond, there is a noted preference by majority of
the community for wastewater to be removed from the river and discharged to land instead. If land treatment
is the preferred option and the existing quality is suitable for land treatment, discharge to the River in higher
flows when soil moisture levels preclude land application is likely to be suitable using the existing discharge
quality. A further detailed effects assessment is required to confirm this.
However, at times of low flow, potential contaminants of concern include bacterial indicators where the
downstream monitoring has shown the HBRC guidelines are exceeded, and phosphorus where upstream
exceedances identify it as a contaminant of concern and the treated wastewater discharge exhibits a
measured (trivial) downstream increase. As such, a future upgrade for a discharge to the Makaretu River at
times of low flow, could focus firstly on disinfection and phosphorus treatment (flocculation, clarifiers, etc.).
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The Takapau oxidation pond treated wastewater discharge has been shown to marginally increase
concentrations of nutrients and microbiological contaminants in the Makaretu River downstream of the
discharge point. Increased downstream concentrations are relatively minor downstream of the oxidation
pond discharge during median flow levels, but effects are expected to become moderate in low-flow
scenarios.
Median concentrations of total phosphorus and dissolved reactive phosphorus were found to be elevated
above relevant guidelines upstream of the oxidation pond discharge. The most notable predicted effects of
the oxidation pond discharge are an increase in E. coli and faecal coliforms at low flows, which exceed
relevant water quality guidelines downstream of the oxidation pond discharge in the modelled analysis in this
report.
Phosphorus (total and dissolved) is identified as a contaminant of concern in the Makaretu River upstream of
the discharge. Measured and modelled concentrations of phosphorus exhibit minor increases downstream of
the discharge under normal flow conditions.
Future work is recommended to further understand the effects of these elevated contaminant concentrations
in the context of the NPS:FM and local interactions with the River. Recommendations from this report and
future work includes:
●

Investigate the effects of periodic discharge (when necessary) from the Takapau oxidation pond to the
Makaretu River in high flow under a scenario whereby treated wastewater is discharged to land as the
primary option; and
● If the primary discharge to the Makaretu River is to continue, it is recommended that should additional
treatment be required, this is provided to target pathogens and phosphorus removal as key contaminants
of concern.
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