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1.0

APPLICATION DESCRIPTION

Application and property details
Applicant's name:

Karaka North Village Limited

Application number:

PRR00037960

Activity type:

Discharge of wastewater to land and water

Site address:

348 Linwood Road, 69a Dyke Road, and 69B Dyke Road,
Karaka Auckland

Legal description

Lot 1 DP 536479 and Lot 2 DP 536749

2.0
2.1

PROPOSAL, SITE AND LOCALITY DESCRIPTION
Proposal Relevant to this Permit/Consent Only
The applicant (Karaka North Village Limited (KNVL)) seeks consent to discharge an
average of up 704 m3/d and a peak of 845 m3 of treated wastewater from a proposed
development at 348 Linwood Road and 59B Dyke Road, Karaka, Auckland. The
development comprises up to approximately 1,250 new residential dwellings and a
commercial centre. It is proposed to treat wastewater from the development to a
very high level before discharging to land via two pathways.

The primary pathway is subsurface discharge to land across an area of 7.12 hectares
(ha). When this is not possible (predominantly during wet weather), it is proposed to
discharge at a high rate to trenches adjacent to a tributary of the Whangamaire
Stream in the northern part of the property. The receiving environments can be
considered threefold: (i) the land to which it is proposed discharge will primarily take
place, (ii) the tributary which feeds in to the Whangamaire Sream, and (iii) the
estuarial waters of the Whangamaire Stream.
Given the large size of the development and associated wastewater volume, an
assessment of effects of the treated wastewater on the receiving environment has
therefore been conducted by the applicant.
2.2

Site Description and Activity
The site is currently an operational dairy farm with most of the land being gently
rolling farmland covered in pasture. The general landform falls towards the west and
northwest, towards Whangamaire Stream. A small tributary of the Whangamaire
Stream flows in a north westerly direction from approximately the centre of the site.
This tributary also has a stormwater pond at the southern end of its length.
The entire development site is 81 ha in size. The surrounding land is predominantly
farmland with some existing rural residential dwellings. Figure 1 below shows the site.

Whangamaire
Stream

Unnamed tributary of
Whangamaire Stream

Figure 1 – Location of development site (both areas outlined in yellow)
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There are three un-named waterways on the site, all of which discharge to the
Whangamaire Stream. As it relates to this application, the relevant waterways are the
Whangamaire Stream and the un-named tributary.
Detailed plans of the proposed development are given in Attachment 1. In brief, it is
proposed to construct up to 850 dwellings at the development site up to 2027 and
beyond, as well as a commercial centre. There is also the potential for a second
subdivision located opposite the development on the eastern side of Dyke Road to
construct 400 dwellings. Effects of the additional wastewater volume from the 400
Lot subdivision have been included in the applicant’s proposal. The proposal
therefore accounts for up to 1,250 dwellings and commercial centre. Figure 2 shows
the location of key site features contained within the proposal and referenced to
throughout his document.

Figure 2 – Masterplan of Development (courtesy of the report “Masterplan Karaka North Village”,
Capella, August 2020)

It is proposed that all wastewater from the site will be delivered by a low pressure
sewer system to be treated by a centralised wastewater treatment plant at the north
of the site. Treated wastewater will then discharge to either (a) subsurface drainage
to 7.1ha of farmland at the centre of the site (to be undertaken when soil moisture
conditions are sufficient, or (b) a trench to the west of the wastewater treatment plant
and adjacent to the tributary of the Whangamaire Stream, when the soil moisture
levels are too high at the disposal field. At the loading rates proposed for the trench,
there will be overflow to the Whangamaire Stream and the applicant has provided an
assessment of the effects on this.
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Potable water will be supplied from a bore on the site and treatment plant located
adjacent to the wastewater treatment plant.
2.3

Description of Wastewater Volumes
The applicant has outlined design flowrates in Section 4.1 of the Apex report: ”Design
Report Karaka North Village Water and Wastewater Treatment” (February 2022)
particularly in Table 14 to Table 18. The key parameters in assessing the design
volumes are population, commercial inputs, and infiltration into the network. Apex
make the following key assumptions in establishing design flow rates and volumes:


Houses will average 2-4 bedrooms



The average occupancy will be 3 people per dwelling, based on the Auckland
Code of Practice for Land Development and Subdivision – Chapter 5 Wastewater



The design flow per person will be 180 Litres/person/day (L/p/d), based on water
usage rates as given in Table 6.2 of TP58



Commercial allowances as given in Table 16 of the Apex report (flow allowances
taken from the draft Auckland Council guidance document GD06, with an
allowance of 20,000 L/d for potential connection of sports facilities.



A peaking factor of 1.2 for infiltration, based on “The Auckland Code of Practice
for Land Development and Subdivision”

The total design flows are summarised in Table 18 of the APEX report and reprised in
Table 1 below.
Table 1: Design Wastewater Volumes

Development Dwellings
Stage
(Capella)
2023

200

2024

350

2025

Dwellings
Commercial/rec Average
(Neighbours) flow (m3/d)
Flow
(m3/d)

Peak
Flow
(m3/d)

6

110

132

100

22

265

318

500

200

29

407

488

2026

650

300

29

542

650

2027 and
beyond

850

400

29

704

845
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Industry recognised guidance documents have been used as the basis for
assumptions and modern houses typically use low water usage fixtures. The figure of
180 L/p/d, while at the lower end of the recommended range for houses connected to
a bore or municipal supply, is satisfactory. I therefore agree that the design flow rates
are both adequate and achievable.
2.4

Description of Wastewater Treatment Plant (WWTP)
The applicant proposes to treat the wastewater using Membrane Bioreactor (MBR)
technology along with additional UV treatment and chlorine disinfection. A full
description of the process and site layouts are given in Sections 6.5 to 6.7 of the Apex
design report.
MBR systems are effectively an activated sludge system that uses a physical barrier
(rather than settlement) to separate solids and micro-organisms from treated
wastewater. In brief, the applicant proposes the following system:


Headworks’ screening



1 x 800 m3 anoxic balance tank



2 x 200 m3 aeration tanks



2 x (2nd) 100 m3 anoxic tanks



5 x 60 m3 MBR tanks



2 x 30 m3 waste activated sludge (WAS) tanks



1 x 1,000 m3 recycled water tank



1 x UV disinfection system rated at 30-40 mWs/cm2



1 x chlorine dosing system

The chlorine dosing system will be bypassed when discharge takes place to the
trench.
Along with the primary wastewater treatment units there are a number of chemical
dosing systems that will be incorporated to (a) improve nitrogen removal, (b) adjust
the pH to ensure the survival of the desired microbiological community, (c) reduce
phosphorous, (d) clean the membranes, and (e) disinfect with chlorine.
The applicant has proposed the following consent limits:
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Parameter

Proposed median limit

Carbonaceous biochemical oxygen demand (cBOD)

5 mg/L

Total Suspended Solids (TSS)

4 mg/L

Total Nitrogen (TN)

5 mg/L

Total Phosphorous

2 mg/L

Ammoniacal Nitrogen

2 mg/L

Escherichia coli (E. coli)

<4 MPN/100mL

The BioWin model has been used to confirm that equipment sizing is accurate. This
is a common model used to refine and size process equipment, and also to estimate
the treated wastewater quality. Section 6.4 of the Apex design report describes the
basic design principles around selection of the raw wastewater quality. As there is
currently no wastewater being generated for the developments, it was necessary for
the applicant to make assumptions on the quality of the raw wastewater. The
applicant based the assumptions on data provided the guidance document TP58 for
raw wastewater along with actual data for Clarks Beach, a similarly sized wastewater
system for which similar characteristics can be expected. While this report does not
comprise a full process review of the wastewater treatment plant, in this author’s
experience the size of the key treatment units are unremarkable for the flow and
nature the wastewater anticipated at the site. The consent limits, while difficult to
achieve, are achievable with the method of wastewater treatment plant proposed.
The proposed location of the wastewater treatment plant is shown in Figure 3.

Figure 3 – Location of wastewater treatment plant
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2.5

Description of soils
Riley Consultants prepared a report title “Geotechnical Investigation Report Proposed
Karaka North Village Corner Dyke and Linwood Roads Karaka” (May 2020) in which
a number of boreholes were drilled across the development site. Though there were
limited holes drilled on the disposal area site (this is explained further in Section
2.10), there were a substantial number drilled across the whole of the development
area and given the consistency of the material found in the boreholes, it is
overwhelmingly likely that the boreholes drilled on or near the site are representative
of soils in the area. Referencing Appendix A and Appendix H of of the Riley
geotechnical report, the relevant boreholes that are on the site (or at the fringes of it)
are MH3, MH5, HA3, HA4, HA15, and HA70. Nearly all of the boreholes across the
site showed a thin layer of topsoil underlain with silt, clayey silt, or silty clay to a depth
of 1.2m. These soils would typically be classified as category 5/6 under Table 4.2 in
TP58, with design irrigation rate of up to 5mm/d.
Permeability and soakage testing at a number of boreholes across the site and in
close proximity to the disposal field was also undertaken, and these are adequately
summarised in Section 6.9.4 of the Apex report. The tests were done on holes 1 m to
3 m in depth. Soakage and permeability tests are typically highly variable and if to be
used to support a design irrigation rate, a conservative rate should be selected. The
tests indicated a corresponding irrigation rate of between 10 mm/d and 120 mm/d. It
is noted that up to 3m depth of the area for disposal will be cut and used as fill
elsewhere on the development. It is proposed to then cover this with 400mm of
topsoil – this is covered in more detail in Section 2.10. In effect, then, the field is
effectively an “engineered field”. Conditions will be included to ensure that the field,
during preparation, resembles the drainage qualities of the virgin soils.

2.6

Description of Groundwater
Full groundwater level monitoring results are provided in Section 6.6 and Appendix D
of the Riley’s report. Boreholes drilled in 2013 showed that groundwater in the area
of the disposal field and nearby vicinity (HA3 and HA4) had ground water at depths of
3.6 m and 4.2 m below ground level (bgl). Groundwater level monitoring has been
ongoing since 2013 at several piezometers around the location of the disposal field.
These show a general pattern of groundwater coming near to the surface
(approximately 0.2 m – 1.0 m bgl) during the winter months and greater than 2.0 m
over the summer months.

2.7

Description of tributary of Whangamaire Stream
A full description of the tributary of the unnamed stream is given in Section 2.3 of the
Babbage report “Karaka North Treated Wastewater Discharge Assessment”
(19 January 2022). The tributary is approximately 550 m long. Indicative
photographs are given in Figure 4 and Figure 5 below:
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Figure 4 – Close-up of Tributary of Whangamaire Stream – Upstream (Courtesy of Babbage Assessment
Report)

Figure 5 – Tributary of Whangamaire Stream – Downstream (Courtesy of Babbage assessment report)

The tributary (and connecting pond) serves as habitat for native and exotic fauna.
Birds were observed using the pond by Babbage, and Babbage expect that shortfin
eels and banded kokupu currently inhabit shaded reaches of the tributary upstream
from the pond.
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Sampling for a range of water quality parameters was conducted at two points (at the
source and at the property boundary) on the stream on 18 October 2013, 31 October
2013, 7 May 2021, and 2 December 2021, and the results of these are given in
Table 1 of the Babbage report. Table 1 also provides Freshwater guideline “trigger”
level concentrations as an indication of water quality. A study of invertebrates was
also conducted in May 2021.
The sampling and monitoring found (i) that dissolved oxygen (DO) and Biochemical
Oxygen Demand (BOD) were low, (ii) that turbidity and total suspended solids (TSS)
were generally elevated, (iii) that concentrations of nitrogen and phosphorous were
generally elevated, (iv) a macroinvertebrate community index (MCI) test indicated that
stream was in “poor” health, and (vi) faecal coliforms and enterococci were greater
(sometimes significantly) downstream compared with the source. Babbage
concluded that the degraded water quality was due to the historical pastoral nature of
land uses on the site and surrounding environment. As stormwater from the
development will ultimately discharge to the tributary, Babbage note (in Section 4.2 of
their report) that background concentrations in the stream will likely change following
the development. Table 6 in their report assumes stormwater concentrations (and
therefore background stream concentrations) based on the “Urban Runoff Data Book”
(Williamson, 1993). This a key reference. I agree that the methodology is adequate
for estimating future background concentrations in the tributary hen undertaking the
assessment of effects.
The stream flows during dry weather, average conditions, and peak wet weather
flows were estimated using the NIWA New Zealand River Maps Tool and the
Auckland Council guideline Technical Publication 10. The flows were estimated at 58
m3/d, 225 m3/d, and 83,808 m3/d respectively. Anecdotally, it is not uncommon for
the stream to run dry for periods during summer.
2.8

Description of Whangamaire Stream
A full description of the Whangamaire Stream is given in Section 2.4 of the Babbage
report. Figure 6 shows the Stream adjacent to where the tributary enters.
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Figure 6 – Whangamaire Stream estuary adjacent to where the tributary enters (courtesy of Babbage
assessment report)

The estuary is largely comprised of tidal mud flats with mangroves lining the edges of
the estuary between the edge of the main channel and high tide. It is rated as a
Significant Ecological Area, Marine 2. According to Section D9.1.2 of the Auckland
Unitary Plan (AUP), such areas are of “regional, national or international significance
which does not warrant an SEA-M1 identification as they are generally more robust”.
It is not easily accessible with little recreational use. The stream enters into the
Manukau Harbour t the Pahurehure Inlet some 3 km downstream from the
development. The upper reaches of the Whangamaire Stream extend some 2,100 m
to the south of the development. It has a catchment area of approximately 4,114ha.
Sampling for a range of water quality parameters was conducted at two points (1 km
upstream and 2.2 downstream of the confluence with the unnamed tributary) on the
stream on 18 October 2013, 31 October 2013, 7 May 2021, and 2 December 2021,
and the results of these are given in Table 2 of the Babbage report. Due to the very
dynamic nature of estuaries and tidal waters and the fact they can alternate between
freshwater and saline environments, there are limited guidelines on how to gauge
water quality. Table 2 does provide two sources, however, and the applicant has
used these in assessing the quality. A study of invertebrates was also conducted in
May 2021.
The sampling showed some variability in the estuarine water quality at both the
upstream and downstream sites. The key observations were (i) pH on all occasions
was within the ANZECC (2000) guidelines1 (ii) turbidity in 2021 was lower than 2013,
(iii) oxygen demand was low at both sites (iv) nitrogen and phosphorous levels were
1 The ANZECC (Australia New Zealand Environment and Conservation Council) 2000 guidelines are frequently used as a
measure of water quality in New Zealand and Australia.
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generally elevated above guideline trigger values (it was suggested by Babbage that
this likely reflects the impact of farming activities) (v) the MCI results indicate higher
taxa number and richness at the upper stream site, and (vi) faecal coliforms and
enterococci were lower at the downstream site than the upstream site
The Whangamaire stream flows during dry weather, average conditions, and near
peak wet weather flows were estimated using a combination of estimates using the
NIWA NZ River Maps tool and the Auckland Council guideline Technical
Publication 10. These were estimated at 4,788 m3/d, 22,152 m3/d, and
1,272,672 m3/d respectively.
2.9

Discharge field and rapid infiltration trench
As described in Section 2.5, discharge will take place to an irrigation field with
pressure compensating drip irrigation lines laid approximately 300–400 mm below
ground. This will occur when soil moisture levels are low enough to permit it. During
wet weather and/or high soil moisture conditions, it will be necessary to discharge to
an engineered trench which will be constructed adjacent to the tributary of the
Whangamaire stream. A full description of the discharge field and trench is given in
Section 6.9.1 to Section 6.9.6 of the Apex Report. Sections 2.10 to 2.12 below
summarise the design.

2.10

Discharge field
Full details of the discharge field design are given in Sections 6.9.1 to 6.9.5 of the
Apex report. Treated wastewater will be conveyed vie buried polyethylene pipework
to sub-surface pressure compensating drip irrigation (PCDI located in an area planted
with deep-rooting rye grass / fescue pasture or lucerne. Typically, PCDI are laid at
shallower depths of 100–200 mm to maximise evapotranspiration by the plants.
However, it is proposed that the irrigation area will be grazed by medium weight stock
(such as young cattle), hence the proposal to lay the lines at 300-400 mm depth.
Soakage testing (refer to Section 2.5) indicated a wide range of permeabilities. As it
is proposed to earthwork large parts of the proposal field area, effectively
‘engineering’ a new disposal field, it is recommended that conditions be included
requiring that soakage tests be undertaken prior to irrigation taking place to affirm the
earlier soakage test results. It is also recommended a condition be included that
requires a construction methodology to be approved prior to construction, including a
description of how the soils will be repaired due to compaction by earth working
machinery.
Given the large size of the field (at 7.12 ha), it is proposed to divide it into seven
zones with each zone limited to a proportion of the total daily consented discharge
volume. Soil moisture sensors at each zone will detect if there is too much water in
the soils to irrigate a particular area. If all zones are unavailable due to high moisture
levels (or having received more than the daily allocated volume) then the flow will be
directed to the discharge trench. Figure 7 shows the anticipated arrangement.
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Figure 7 – Layout of disposal field zones

A clearer figure is given in Attachment 1.
2.11

Rapid Infiltration Trench
The rapid infiltration trench will be utilised when it is not possible to discharge to the
discharge field. Section 6.9.6 in the Apex report discusses the design and further
details of the construction of the trench are given in Appendix H of the report. The
trench will be approximately 104m long x 3-5m wide x approximately 2 m deep and
located west of the treatment plant site on the north bank of the tributary of the
Whangamaire Stream. It is proposed to locate it 15 m from the tributary. The
location of the trench is shown as “trench 1” in Figure 8 below:

Consent: PRR00037960
Address: 348 Linwood Road, 69a Dyke Road, and 69b Dyke Road

12

Figure 8 – Proposed location of discharge trench

The trench will be filled with rocks or scoria to assist with dispersal. Figure 9 shows a
conceptual drawing of the trench.

Figure 9 – Concept drawing of disposal trench

Given the extremely high hydraulic loading that can be expected at the trench and
given the poor draining nature of the underlying soils, it is anticipated and expected
there will be overflow from the trench to the tributary of the Whangamaire Stream.
The applicant has undertaken an assessment of effects based on the assumption that
all of the wastewater that is discharged to the trench will enter the tributary. The area
between the two will be covered with erosion control fabric and additional planting to
provide (limited) additional treatment.
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2.12

Detailed description of management of treated wastewater discharge
Sections 2.10 and 2.11 above provided a description of the disposal field and trench
as well as a general description of when each would be used. The preference of the
design is to discharge to the field when the soil moisture levels are sufficiently low,
with discharge to take place to the trench when moisture levels are too high. The
applicant has undertaken water deficit modelling based on levels of
evapotranspiration uptake by plants, and soakage and percolation tests. Three
scenarios were modelled to estimate the volume of wastewater that could potentially
be delivered to the disposal field before the trench is used:
1)

irrigation rate to the disposal field limited to the match daily soil moisture deficit
(effectively the irrigation rate is matched to evapotranspiration rate so that there
is no percolation through the soils), with excess delivered to the trench.

2)

Irrigation rate of up to 10 mm/d (effectively resulting is some percolation through
the soils), with excess delivered to the trench.

3)

Irrigation rate of up to 20 mm/d (effectively like scenario 2, except more
percolation through the soils), with excess delivered to the trench.

We have reprised the figures given in Table 28 of the Apex report in Table 2 below:
Table 2: Summary of discharge scenarios

Scenario

Description of scenario

Average annual
discharge to
disposal field (m3)

Average annual
disposal to rapid
infiltration trench
(m3)

Scenario 1

Irrigation at disposal field
limited to match soil
moisture deficit (zero
percolation through soils)

35,000

222,000

Scenario 2

Irrigation of up to 10 mm/d
to disposal field when not
encountering run-off
conditions (some
percolation through the
soils)

205,000

52,000

Scenario 3

Irrigation of up to 20 mm/d
to disposal field when not
encountering run-off
conditions (more
percolation through the
soils)

213,000

43,000

Total wastewater production per year at
full design capacity

Consent: PRR00037960
Address: 348 Linwood Road, 69a Dyke Road, and 69b Dyke Road

257,000 m3/year

14

The above figures were based on modelling using ten years of Penman
evapotranspiration data and soil moisture deficit records. Based on the above
average figures, the average daily irrigation rate to the disposal field for scenarios 1,
2, and 3 are 1.3 mm/d, 7.9 mm/d, and 8.2 mm/d respectively. It is noted that if all the
wastewaters were to be discharged to the disposal field, the effective loading rate
would be 9.9 mm/d. However, the applicant has applied for double this rate on the
grounds that there may be a need to hold back discharge from the treatment plant for
a day.
The average daily irrigation rates for scenarios 2 and 3 are above the TP58
recommended loading rate of 3-5 mm/d for the soils found at the site, but below the
rates that were derived from soil permeability and soakage tests.

3.0

TECHNICAL ASSESSMENT OF EFFECTS
The applicant has conducted an assessment of effects (AEE) across three receiving
environments:
1)

The tributary of the Whangamaire Stream (surface water);

2)

The Whangamaire Stream (surface water); and

3)

Soils at the disposal field.

For the purpose of this report, the effects on the Whangamaire Stream and its
tributary are given in Section 3.1 below. Other impacts are listed in Sections 3.2 to
3.6, with a general summary and discussion given as Section 3.7.
3.1

Surface Water
Surface water quality modelling was conducted on the Whangamaire Stream and it’s
tributary. The methodology is described in full, along with assumptions, in Section 4
of the Babbage report. All modelling was based on scenario 3 from Table 2 above ie
a maximum of 20 mm/d of treated wastewater to be discharged at the disposal field.
In summary, mass balances of flow and contaminant concentrations were conducted
across three different conditions. These are given in Table 5 of the Babbage report.
In brief, the scenarios were:
Scenario 1 – Dry weather conditions. All discharge taking place to the disposal field
at 20 mm/d, with no discharge to the trench. This is a hypothetical scenario and
models a solid-state conditions where weather conditions are dry. Dry weather
wastewater discharge flow rates and stream flows were therefore used.
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Scenario 2 – Average conditions. The average discharge flow rate of 704 m 3/d is
assumed, with 87% irrigated to disposal field and the remainder to trench as per
scenario 3 in Table 2 above. Median stream flows were assumed.
Scenario 3 – Wet weather conditions. Peak wastewater discharge of 845 m3/d was
assumed, with all discharge going to the trench and 95%ile stream flows used.
The parameters modelled were flow, soluble cBOD5, TSS, TN, ammoniacal nitrogen,
faecal coliforms, and TP. These are all important indicators of water quality.
The modelling includes for some variation in background water quality of the
Whangamaire stream and tributary, depending on the scenario. Namely, background
water quality at low flow was based on samples taken during summer. Background
water quality at average flow was based on sampling taken throughout the year, while
background water quality during wet weather conditions was based on winter
sampling and (for the tributary) assumed post development stormwater inputs. It is
also noted by this author that it was assumed that all the treated wastewater reaches
the surface waters, either via groundwater (which moves in the direction of the stream
and tributary) or from the trench. For example, no allowance was made for any
treated wastewater that reaches groundwater to disperse away from the tributary so
the assessment is considered conservative. As some treatment will take place at the
disposal field, some attenuation allowances were made for reduction in BOD, TSS,
nitrogen, bacteria, and phosphorous. No allowance was made for any attenuation at
the trench. However, a small amount can be expected due to uptake by riparian
plants, treatment on the surface of the media in the trench, and through the soils.
The assumptions made in developing the model appear reasonable.
Mass balance modelling is frequently used to estimate changes in water quality
before and after a discharge, usually from a point source. In this case, the source of
possible contamination is diffuse, and the modelling may therefore not be as accurate
as for a point source. However, as it is assumed that all of the treated wastewaters
will reach both the Whangamaire Stream and the tributary I am satisfied that the
methodology is appropriate.
3.1.1

Findings of model and AEE
Table 7 in the Babbage report summarises the outputs from the model. All of the
modelled scenarios indicated no change or an improvement in water quality, with the
exception of two parameters at the tributary during median flow.

3.1.1.1 Whangamire Stream Tributary
The sampling conducted at the tributary from 2013 to 2021 showed a great variation
in concentration. This is to be expected given that the stream is relatively small and
therefore liable to vulnerable to a wide range of influences such as rainfall, stream
bank runoff, groundwater intrusion, farm runoff etc. As above, I consider that the
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assumptions made to develop assumed background flows and concentrations is
reasonable given the variability. As such, the preposition that background water
quality is (a) low during dry periods, (b) slightly improved during normal periods (due
to some stormwater runoff ad groundwater infiltration) and (c) improved somewhat
further in some respects during wet weather conditions (due to stormwater which has
undergone prior wetland treatment) is adequate.
Based on the model inputs the tributary shows no change (or an improvement) during
dry weather conditions. This is because the background water quality is poor and any
treated wastewater that enters it will be extremely well treated, and of better quality.
It is noted that during dry weather conditions, it can be expected that all (or at least
the vast majority) of wastewater will be discharged to the disposal field so the only
way that it can enter the tributary will be via groundwater pathways. As above, the
modelling assumes that all of the wastewaters would enter the tributary. This is
extremely unlikely due to dispersion through the groundwater. The only other possible
way that the treated wastewater could enter the tributary is if the trench is used, which
is unlikely during dry conditions but may occur (a) if there is a failure at the disposal
field, or (b) if the modelling that was done to estimate acceptance rate at the field
turns out to be overly optimistic. Under this scenario, the treated wastewater would
still be of a better quality (based on the water quality parameters listed above) than
the water in the tributary. The conclusion that the applicant draws from this scenario
is that stream water quality will remain largely unchanged or improved under
Scenario 1. I concur with this assessment.
Under Scenario 2 (median flow), all of the parameters remain unchanged or improved
with the exception of TN and TP which increase marginally from 3 mg/L to 4mg/L and
from 0.5 mg/L to 0.7 mg/L respectively. This is because while the tributary flow is
more than during dry weather, it is still relatively low so is influenced by the treated
wastewater. Under Scenario 2, 87% of the flow is still to the disposal field. As per
above, the mass balance is therefore extremely conservative as it is unlikely that all of
the treated wastewaters will end up at the tributary. Nonetheless, the modelling does
show a small increase in TN and TP. ANZECC 2000 Design guideline values for TN
and TP are 0.281 mg/L and 0.023 mg/L respectively. The NPSFM National Bottom
Line for nitrate nitrogen and ammoniacal nitrogen are 3.5 mg/L and 0.4 mg/L (there
are no Bottom-Line values for TP). Given that TN also includes nitrite nitrogen
(usually very low) and organic nitrogen, an ‘acceptable’ TN limit would likely be
around 4.0 mg/L. Therefore, while the tributary exhibits poor background wastewater
quality (refer to Section 2.7), under a median flow condition the TN may be under
pressure to remain under the bottom guideline value for nitrate (given the modelled
TN was 4 mg/L and the modelled ammoniacal nitrogen was 0.4 mg/L). The
background values for TP are generally significantly greater than the ANZECC
guideline value, so the increase indicated through the modelling is relatively
insignificant. Given the conservatism built into the model, as well as the fact that
much of the treated wastewater is unlikely to end up in the tributary, I consider this a
conservative assessment with the actual impact unlikely to be significant.
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Under Scenario 3 (peak flow), there is no change to any of the wastewater quality
parameters as there will be a dilution factor of nearly 1,000 times in the tributary.
3.1.1.2 Whangamaire Estuary/Stream
Due to the relatively large flow in the Whangamaire stream, the model indicates there
will be little or no change to the concentration of the water quality parameters tested.
Overall, I agree with the applicant’s conclusion (in Section 5.3.2 of the Babbage
report) that the proposed development discharges (including stormwater) are “…not
expected to reduce the aquatic habitat quality of the Whangamaire Stream estuary
and the Site/s unnamed stream (and connecting pond).”.
3.2

Impact on soils - nitrogen loading rate
Section 5.2 of the Babbage report finds that the nitrogen loading rate across the
disposal field will be 238 kg N/ha/y. However, they appear to have used an incorrect
size for the disposal field (4.5ha rather than 7.1) so the actual loading rate should be
somewhat less than this (likely under 200kg/ha/y, which is the permitted limit for dairy
farms). This is similar to what could be expected from a well-run farming operation.
When the whole development area is taken into consideration, the loading rate falls to
13 N ha/y, which is likely to be significantly less than the current farming operation.
The applicant asserts in Section 5.2 of the Babbage report that nitrogen losses to
groundwater from the disposal field are likely to be significantly less than from the
current farming operation. I agree with this assessment.

3.3

Impact on soils - phosphorous loading rate
Most soils are typically very good at absorbing phosphorous, so leaching is unlikely to
occur until the absorptive capacity of the soils is reached. A sustainable limit for
phosphorous loading is generally accepted at around 80 kg/ha/yr. Based on the
proposed TP limit of 2mg/L, the loading was assessed as being 60kg/ha/yr under
scenario 3. I am therefore satisfied that the proposed TP limit is satisfactory.

3.4

Pathogens and public health
There will be a significant level of disinfection provided by the wastewater treatment
plant. Section 6.9.10 of the Apex report describes in full the level of treatment that
will be provided through the wastewater treatment plant. As a result of treatment by
the MBR, UV, and chlorination, a total of 13.8 log reduction of rotavirus can be
expected, significantly greater than what is offered in most wastewater treatment
plants. Even when chlorine dosing is not included, 8.8 log reduction of rotavirus is
expected. Rotavirus is an extremely resistant pathogen, so the disinfection provided
by the treatment plant will be extremely high. At 70nm in diameter it is also a
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relatively small virus and is trapped by the membrane sheets2, which, even though
they have 100-micron bores, are still able to prevent smaller particles passing through
due to build-up of biological film on the pores. It follows that most other pathogens
and viruses will also be highly disinfected.
Bacteria are significantly larger than 100nm and the membranes will therefore provide
a comprehensive physical barrier to these (unless damaged).
The Whangamaire Stream is already subject to some level of contamination - Table 2
in the Babbage report indicates background levels of indicator organisms’ enterococci
and faecal coliforms are several hundred to a few thousand cfu/100mL. As the
estuary is also not readily accessible recreational use is not high and it is expected
that shellfish gathering is also extremely unlikely. Given that faecal coliforms and
enterococci are not only larger than rotavirus, but are also much less resistant to
disinfection, it can be expected that these indicator organisms can be reduced less
than 1 cfu/100mL.
A microbial health risk assessment (MHRA) was not provided by the applicant on the
grounds that the treatment levels are extremely high. Given that :
(a)

the application proposes that discharge to the trench will take place only 13% of
the time,

(b)

that when it does discharge it is most likely to be during wet weather when any
recreational use of the estuary (if any) is likely to be low,

(c)

that, even without chlorine dosing, the wastewater treatment plant will still
provide 8.8 log reduction of rotavirus, and

(d)

the flow in the Whangamaire stream during the wetter conditions will be
extremely large compared with the wastewater discharge

the conclusion that there is an extremely low risk of public health effects relating to
the discharge is reasonable.
While rotavirus is one indicator organism, other common organisms that are frequent
used are adenovirus, enterovirus, and norovirus. Adenovirus are larger than
Rotavirus, so it can be reasonably expected that all adenovirus will be physically
removed by the membrane. An alternative to Adenovirus – norovirus – is smaller
than Rotavirus (i is usually only found in wastewater in sizable quantities when there
is an outbreak of the disease), so it is expected that the membrane may not remove
all of the norovirus. However, UV inactivation is effective against Norovirus. While
studies on human norovirus are extremely limited, a study published in 20083 found

2 Testing referenced by Apex in Section 6.9.10 of their report indicated that no rotavirus were found after MBR.
3 “Inactivation and UV Disinfection of Murine Norovirus wit TiO2 under Various Environmental Conditions” (Lee, Zho et.al, Applied
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UV inactivation of 3.6 log at 25 mJ/cm2 of a surrogate, murine norovirus. This would
be approximately equivalent of 5 – 6 log reduction at 40 mJ/cm2, and when one
considers that there will be some removal through the membrane as well as
approximately 1.5 to 2 log removal through the biological treatment process, the
removal of norovirus (will be significant.
Enterovirus are similar in size to norovirus. They are more resistant to UV
disinfection with literature indicating a 3-4 log reduction at 40mJ/cm2. However, given
that there will be some removal through the membrane as well as approximately 2 log
reduction through the biological treatment process, the level of enterovirus removal
will be significant.
The Institute of Environmental Science and Research provides guidelines for
separation distances based on viral transport through soil and groundwater. Based
on this the applicant found that a minimum 40m separation distance to the bore was
required. The nearest potable water bore for the site is some 70m from the disposal
field, and partially upgradient. There therefore appears to be adequate separation
distance.
Based on the extremely high level of treatment and the fact that there will be some in
ground removal of pathogen, I am satisfied that health risks associated with the
discharge to land and to trench, as proposed, are extremely low. However, it is
recommended a condition be placed on the consent requiring a MHRA to be
undertaken if it is found that discharge to trench takes place more frequently than
proposed (i.e., more than 13% of the time), along with ongoing monitoring of
pathogens. A condition will also be placed on the consent requiring that sufficient
space be allowed for increased UV disinfection should the MHRA, if done, find that it
is needed.
3.5

Odour
Section 6.10 of the Apex report describes sources of odour at the wastewater
treatment plant and how these will be manged. The measures proposed are standard
for a wastewater treatment plant and I am satisfied that the risk of odour permeating
beyond the site boundary is low.

3.6

Mana Whenua
Consultation is on-going with mana whenua in accordance with the
Memorandum of Understanding (MoU) in relation to the overall development of
the Karaka North Village. The parties to the MoU are the applicant - Karaka
North Village Limited, Ngāti Te Ata, Te Ākitai Waiohua and Ngāti Tamaoho
Trust.
The MoU was signed in November 2015 as an agreement of the cooperation between

and Environmental Microbiology, April 2008,74(7), 2111-2117.
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the Parties, and in particular, a commitment to ongoing consultation beyond the issue
of Council’s decision on the original resource consent application for this landholding
in 2015. A recent addendum to the MoU which captures the changes to the proposed
development that have resulted from increased housing demand and consultation
between the parties over the last six years has been recently signed by all the MoU
parties.
Of note, the wastewater treatment and disposal solution for this development has
been developed in conjunction with input and guidance from the MoU partners. Mana
whenua have expressed a preference for on-site disposal to land rather than pumping
the wastewater to the Clarks Beach plant and this is evident in the consultation
responses by the MoU parties; Ngāti Tamaoho, Ngāti Te Ata and Te Ākitai Waiohua,
as long as a high-quality level of treatment is provided or a connection to a reticulated
sewer network is made, and on the basis that there is no direct discharge of treated
wastewater to the Whangamaire Stream.
3.7

Discussion and Conclusions
While the treatment method proposed is not unusual, the proposed method of
disposal is somewhat unconventional. Typically, wastewater discharge would take
place to a single disposal field, with the irrigation rate defined by the categorisation of
the soils. For unusual and risky sites or larger discharges, permeability and soakage
testing can be used to support a greater loading rate, and this has been done at this
site. However, the applicant’s engineers have recognised that the design loading rate
for the disposal field (maximum of 20 mm/d, average of 9.9 mm/d) is somewhat
above the 3-5 mm/d loading rate that would typically be used for the soils at the site.
The applicant’s engineer (Apex) has also recognised that there will be periods,
particularly over winter, where soil conditions will simply not enable discharge to take
place. As a result, the trench system offers the alternative site for discharge. Under
these conditions the trench will be overwhelmed. The design therefore incorporates
bank support and planting to mitigate against effects of the overflow. Nevertheless,
the loading rate on the trench will be so high that it can arguably be considered a
discharge to water.
As designed, the system is essentially self-regulating so flow will switch from the
disposal field to the trench based on soil moisture levels. While modelling of the
effects on the waterways was conducted under three scenarios, these scenarios are
effectively steady state. The control of the discharge will, in reality, be far more
dynamic. However, as an approximation of the effects on the receiving environment,
I consider the modelling appropriate . Effectively, during summer when conditions are
dry, it is anticipated that the majority of discharge will take place at the disposal field.
As described in Section 2.12, while the applicant has applied for a peak discharge
rate of 20 mm/d (on the odd occasion), if all of the discharge were to take place
during hot dry summer days, the loading rate will be 9.9 mm/d (at average flow for the
full development). This is double the maximum loading rate that TP58 recommends
for the soils at the site. It is, however, consistent with the lowest rate derived from the
soakage and percolation tests. This is somewhat offset by the fact that soakage tests
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are notoriously inconsistent. However, overall given that (a) the TP58 recommended
irrigation rates are conservative, (b) the lowest irrigation rate derived from the testing
has been used, I am satisfied that it is adequate to be used in the modelling
described in this report. Further confidence is provided by the fact that soil moisture
probes are proposed as a control, so that when soil moisture is too high, discharge
will take place to the trenches, so that breakout and runoff will not occur.
The use of heavy earth working machinery can also potentially alter the drainage
capabilities of the soils through compaction. There are methods of repairing the soils
(such as scarification using lightweight machines), and this can be addressed through
a construction methodology condition. Together with conditions requiring ongoing
soakage and percolations testing through construction, this should have the effect of
ensuring that the drainage capacity in the engineered field imitates the virgin soils.
Under the dry conditions described above, the flow in the Whangamaire Stream and
its tributary will be low. As there will likely be no discharge to the trench, there is
therefore a reduced impact on these receiving environments, with the only possibility
being due to groundwater intrusion. As described in Sections 2.11, the mass balance
assumes all of the wastewater will enter both waterways and I am satisfied that under
these conditions it is therefore a conservative assessment.
Under wet conditions, the discharge will switch to the trench. Under such conditions
there will likely be a significant amount of dilution and based on measured
background concentrations of contaminants and flows, there will be little effect.
Notwithstanding the above, the modelled scenarios provided with the assessment are
based on parameters that are either assumed or highly variable. Conditions will
therefore be included for continuous monitoring of the receiving environment.
A number of alternative options were considered for handling of wastewater at the
site and details of these are given in Section 6.3 of the APEX report. The alternatives
are listed below:
Discharge to Council sewer – Karaka North is part of the Council’s Future Urban Land
Supply Strategy (FULSS), which includes for a Southwestern wastewater scheme to
support growth in the area. Auckland Council were also granted consent for the
construction of a large ocean outfall for discharge from the wider area near the
existing Clarks Beach outfall. However, progress has been slow. The applicant has
identified a number of reasons why this option is not currently including that there is
currently no council network in the area, and that there is no capacity for surrounding
treatment plants to accept wastewater from Karaka North. These are inhibitive
reasons for not connecting to the treatment plant.
Individual onsite treatment at each lot – The applicant considered that, given the
density of the development, this option was not practicable. Additionally, the precinct
rules for the Karaka North development do not advocate for this option.
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Given the lack of other available options, and the fact that the two other options were
infeasible, the applicant considered that a single community wastewater treatment for
the development was the best option. I concur with this assessment.
4

STATUTORY REQUIREMENTS
In terms of (1)(b) of the Resource Management Act 1991 the relevant policy
statements and plans or proposed plans for assessment purposes are the National
Policy Statement for Freshwater Management 2020 (NPSFM), and the Auckland
Unitary Plan (Operative in Part) (AUP(OiP).

4.1

Other relevant matters
There are no other matters considered relevant and reasonably necessary to
consider with respect to section 104(1)(c) of the RMA and there are no other matters
considered relevant and reasonably necessary to determine the application.

4.2

Matters relevant to discharge or coastal permits (Section 105) and restrictions
on certain permits (Section 107)
It is considered that the provisions of section 105 have been met subject to
appropriate conditions of consent to ensure there is no significant effect on the
receiving environment. Regard has been had to the nature of the discharge and the
sensitivity of the environment. It is considered the applicant’s reasons for the
proposed choice are appropriate in the circumstances and regard has been had to
alternative methods of handling contaminants arising from bridge maintenance in this
case.
It is considered the proposal satisfies the provisions of section 107 because the
proposed activity will not result in discharge to water that will cause, after reasonable
mixing, any of the effects listed in Section 107(1) (c – g)4.

4.3

Duration of consent: Section 123
The applicant has not requested a term of consent. As the treatment plant and
method of disposal will be a centralised system serving a fair population, and as a
matter of public health, it forms an essential service that is required to operate
continuously. I therefore recommend a consent length of 35 years.

4 S.107(1)(c-g) effects include the production of any conspicuous oil or grease films, scums or foams, or floatable or suspended
materials; any conspicuous change in the colour or visual clarity; any emission of objectionable odour; the rendering of fresh water
unsuitable for consumption by farm animals and; any significant adverse effects on aquatic life.
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5
5.1

RECOMMENDATION AND CONDITIONS
Adequacy of information
The above assessment is based on the information submitted as part of the
application. It is considered that the information submitted is sufficiently
comprehensive to enable the consideration of the above matters on an informed
basis:

5.2

a)

The level of information provides a reasonable understanding of the nature and
scope of the proposed activity as it relates to the relevant Unitary Plan.

b)

The extent and scale of any adverse effects on the environment are able to be
assessed.

Recommendation
The assessment in this memo does not identify any reasons to recommend declining
the proposed discharge of treated wastewater via land disposal and rapid infiltration
trench for the following reasons (as well as the reasons given throughout this report):

5.3

1)

It is considered that the overall adverse effects on the receiving environment will
be minor across the period of consent, based on the information provided to
me. Subject to the imposition of conditions, the effects can be further avoided,
remedied or mitigated.

2)

The sensitivity of the receiving environment to the adverse effects of the
discharge will not be compromised given the level and volume of the discharge,
the application of suitable control technology and appropriate on-site
management techniques.

Conditions
Activity in Accordance with Plans
1)

The discharge activities shall be caried out in accordance with the plans and
information submitted with the application (detailed below):


“Design Report Karaka North Village Water and Wastewater Treatment” (Ref.
210203, V2, February 2022 by Apex Environmental).



“Karaka North Treated Wastewater Discharge Assessment” (Final, Ref. 64396
#BEE07, 19 January 2022, by Babbage).
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Duration of Consent
2)

This consent shall expire on 31 March 2057.

Discharge Volume
3)

The total volume of treated wastewater discharged to the irrigation field (or the
disposal trench, or a combination of both) shall not exceed 850 m 3/day, unless
discharge has not taken place to the irrigation field the previous day.

4)

The annual daily average volume of treated wastewater discharged to the irrigation
field (or the disposal trench, or a combination of both) shall not exceed 704 m3/d.

5)

Prior to the exercise of this consent, the consent holder shall install a flow meter, at
a location approved by the Council, to record the daily volume of wastewater
discharged to the irrigation field and the rapid infiltration trench. A record of the
volume of wastewater discharged daily to the land application area shall be kept by
the consent holder at all times. The consent holder shall forward the record for the
previous year to the Council upon request.

Discharge Quality
6)

The treated wastewater effluent from the wastewater treatment system prior to
discharge to the land application area and/or the rapid infiltration trench shall
comply with the following criteria:

Table 3: Summary of discharge scenarios

Parameters

12-month median shall not exceed

Total Nitrogen [mg/L]

5

Ammoniacal Nitrogen

2

cBOD5 [mg/L]

5

Total Suspended Solids [mg/L]

4

Total Phosphorus [mg/L]

2

Escherichia-coli [cfu/100mL]

2

Enterococci [cfu/100mL]

2

7)

The UV dose must be greater than 40mWs/cm2 99% of the time.

8)

The chlorine residual in the treated wastewater must be greater than 0.3 mg/L
99% of the time.

9)

If a single sample of the effluent from the wastewater treatment system exceeds
the limits set in Conditions 5) to 7) above, the consent holder shall investigate
and provide an explanation to the Team Leader, Compliance Monitoring South
of the potential causes and corrective actions of the exceedance within 15
working days of obtaining the monitoring results. A further sample shall be

Consent: PRR00037960
Address: 348 Linwood Road, 69a Dyke Road, and 69b Dyke Road

25

taken and analysed for the parameter that has been exceeded once action has
been taken to address the failure. The results shall be forwarded to the Team
Leader, Compliance Monitoring South within seven days of receipt of the result.
Discharge to Irrigation Field
10)

The wastewater treatment plant shall be as per “Design Report Karaka North
Village Water and Wastewater Treatment” (Ref. 210203, V2, February 2022 by
Apex Environmental), comprising the key components of Membrane Bioreactor
Plant, Ultraviolet (UV) disinfection, and chlorine disinfection.

11)

The irrigation fields shall be spread across 7.12 ha.

12)

If discharge to the disposal field has not taken place the previous day, up to
20 mm/d of treated wastewater can be applied to the disposal field.

13)

Should soil moisture monitoring, as specified by Condition 64)e indicate that the soil
of one or more of the individual zones within the irrigation field is at risk of becoming
waterlogged before irrigation commences, these individual irrigation zones shall be
isolated and treated wastewater shall be diverted to the other irrigation zones, or
alternatively to the infiltration trenches. No treated wastewater irrigation shall
commence into the isolated zones until the soil moisture content, as specified by
Condition 64)e indicates that the soil moisture levels are suitable for irrigation.

14)

No treated water shall be applied to land within 40 m of any bore used for
abstraction of water for human consumption

15)

The discharge shall only be treated domestic and commercial wastewater as
described in the consent application and as detailed within the Karaka North Village
Water and Wastewater Treatment Design Report (Ref: 210203) by Apex
Environmental.

16)

The land application area shall be designed in accordance with the figure in
Appendix 1 of “Design Report Karaka North Village Water and Wastewater
Treatment” (Ref. 210203, V2, February 2022 by Apex Environmental).

17)

The land application area shall not be used:

18)

a)

For roading whether sealed or unsealed.

b)

As a hardstanding area.

c)

For erecting buildings or any non-effluent system structures.

d)

For activities that require intensively managed grass surfaces (e.g. grass
tennis courts, bowling greens and golf tees and greens)

The land application area shall be planted with grass, shrubs, trees or a fodder crop
species and can be grazed by cattle or sheep or mowed.
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19)

The total nitrogen loading in the land application area shall not exceed 220
kilograms of nitrogen per hectare per year. The calculated nitrogen loading shall be
included as an item within the Condition 72) annual report.

20)

A buffer zone of a minimum of ten metres shall be maintained between the
discharge of wastewater in the land application area and any surface water body,
stormwater channel and/or pond.

21)

The consent holder shall submit the detailed design of the irrigation field to the
council before installation. The detailed design shall include, at a minimum:
a)

A final layout of the overall irrigation field and irrigation zones.

b)

A layout showing buffer distances from watercourses, buildings, bores and
other features requiring buffer separation from the irrigation drip lines.

c)

A landscape plan, highlighting planting within the irrigation field including
suitable grass species.

d)

Details of the sub-surface irrigation system design, including dripline depth,
emitter type, emitter spacing and lateral spacing.

22)

The land application pasture area shall be planted with grass species that have
roots that typically extend in excess of 300mm below the ground surface.

23)

Signage shall be placed at access ways to the irrigation field to alert visitors that
irrigation of treated wastewater is taking place below the surface of the ground.

Discharge to Rapid Infiltration Trench
24)

The rapid infiltration shall be constructed as per Section 6.9.6 in the Karaka North
“Design Report Karaka North Village Water and Wastewater Treatment” (Ref.
210203, V2, February 2022 by Apex Environmental).

25)

No chlorine dosing shall take place when discharge is to the rapid infiltration trench.

26)

The discharge trench shall be fenced off and signposted to discourage access to
the area.

27)

The agents of the Auckland Council shall be permitted to have access to the
WWTP and discharge facilities at all reasonable times for the purpose of carrying
out monitoring procedures, inspections, surveys, investigations, tests,
measurements or take samples while adhering to the consent holder's health and
safety policies.

Riparian Planting
28)

Riparian planting to be carried out in accordance with the Greenwood Associates
Plans (REF 20035/3, dated 03/11/20 and any further detailed riparian planting plans
accompanying the overall development submission).
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Performance Monitoring
29)

The consent holder shall give the Council no less than 10 working days’ notice of
the first exercise of this consent.

30)

Prior to the exercise of this consent, the consent holder shall install a flow meter, at
a location approved by the Council, to record the daily volume of wastewater
discharged to the land application area and to the rapid infiltration trench.

31)

A record of the volume of wastewater discharged daily to the land application area
and rapid infiltration trench shall be kept by the consent holder at all times. The
consent holder shall forward the record for the previous year to the Council upon
request.

32)

Prior to the exercise of this consent, the consent holder shall establish adequate
facility and access for wastewater quality sampling of the treated wastewater before
the wastewater discharges to the land application area. This shall be at the
minimum:
a)

A manual valve located within the treatment plant compound.

b)

Located post the last treatment step but prior to discharge to either the
irrigation field or infiltration trench.

c)

Installed in a position accessible from ground level but no higher than 1.5 m.

33)

Within one month of the first exercise of this consent, the consent holder shall
supply the Council with a Producer Statement/Certificate of Compliance from a
suitably qualified person, certifying that the wastewater treatment plant and land
application areas have been constructed as required by this consent.

34)

The consent holder shall provide as-built plans and aerial photos of the treatment
and land application system to the Council prior to the exercise of this consent, and
if or when any substantive changes are made to the land application system.
These shall include, but are not limited to, the following:
a)

Plans of the treatment system.

b)

Plans of the land application area clearly showing all the irrigation zones.

c)

Details of the area of each zone, the maximum volumes of wastewater that
can be discharged to each zone (m3/day), the duration of discharge (hours)
and daily frequency of each zone application.

Treated Wastewater Monitoring
35)

The consent holder shall take 24-hour flow proportioned samples of the treated
wastewater on a fortnightly basis from the treated wastewater compliance
monitoring point, for the purposes of determining compliance with Conditions 5) and
6), and monitoring under Condition 53). All wastewater quality analyses shall be
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undertaken by an IANZ accredited or equivalent laboratory. All methods used shall
be appropriate for the wastewater analyses undertaken.
36)

The consent holder shall ensure and be able to demonstrate that a UV dose of a
minimum of 40 mWs/cm2 is delivered by the UV disinfection facility 99% of the time
(calculated on the basis of a 15-minute average) over each calendar month.

37)

The consent holder shall take 24-hour flow proportioned samples (taken in
accordance with Condition 35)) of the treated wastewater on a fortnightly basis from
the treated wastewater compliance monitoring point and analyse for the parameters
set out in Table 3.

Table 4: Treated Wastewater Quality Monitoring

Parameters

Unit

Total Nitrogen

(mg/L)

Ammoniacal Nitrogen

(mg/L)

Nitrate Nitrogen

(mg/L)

Nitrite Nitrogen

(mg/L)

cBOD5

(mg/L)

Total Suspended Solids

(mg/L)

Dissolved Reactive Phosphorus

(mg/L)

Total Phosphorus

(mg/L)

Escherichia-coli

(cfu/100mL)

Enterococci

(cfu/100mL)

Temperature

°C

Electrical Conductivity

mS/cm

Total Residual Chlorine

(mg/L)

pH

-

Groundwater Monitoring
38)

The consent holder shall establish a control piezometer up-gradient of all land
application areas at least six months prior to exercising this consent and begin
groundwater monitoring in accordance with Condition 40) of this consent.

39)

The consent holder shall establish a down-gradient piezometer at least six months
prior to exercising this consent. and begin groundwater sampling in accordance
with Condition 40) of this consent.

40)

The piezometers shall be installed in accordance with the methods given in New
Zealand Standard 4411:2001, “Environmental Standard for Drilling of Soil and
Rock”. The consent holder shall confirm the exact location of the piezometers with
the Council prior to installation. A bore log shall be forwarded to the Council for
each of the piezometers installed in accordance with Conditions 38) and 39) of this
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consent. Each log shall clearly indicate the depth of the bore and the depth to
groundwater.
41)

The consent holder shall investigate and forward a written report to the Council
within 15 working days of receiving notice of an exceedance if any of the following
are met:
a)

The down-gradient monitoring bores have a nitrate- nitrogen concentration
greater than 5 mg/L.

b)

The down-gradient monitoring bores have an Escherichia coli of
10 cfu/100 mLs or more.

The report shall outline the likely reasons for the exceedance and methods to
reduce the adverse effect.
42)

Following the commissioning of the treatment and land application system, the
consent holder shall obtain representative samples for submission to the council
and inclusion within the Condition 72) Annual Report of the effluent and test for the
following parameters.

Table 5: Effluent Testing Parameters

Parameters

Monitoring Frequency

Total Nitrogen Nitrate-Nitrogen
Ammoniacal Nitrogen
Carbonaceous 5-day Biochemical Oxygen demand (cBOD5)
Total Suspended Solids Total Phosphorus Escherichia Coli
Enterococci
pH

Fortnightly

43)

If after, 12 months of sampling, it is found that all samples are less than the levels
given in condition 41), the sampling frequency may be reduced to monthly with the
approval of the Team Leader Compliance Monitoring South.

Soil Monitoring and Assessment
44)

The Consent Holder shall engage a suitably qualified and competent individual to
take composite soil sampling on an annual basis from seven representative
locations (being one at each irrigation sector). After a period of two years, subject
to Auckland Council approval, soil monitoring frequency may be reduced to once
every three years if results indicate soil composition has not been impacted by
irrigation discharge.

45)

The soil samples shall be taken at a depth of 300mm to 400mm and shall be
analysed for the following parameters:
a)

pH
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b)

Exchangeable potassium

c)

Exchangeable calcium

d)

Exchangeable sodium

e)

Exchangeable magnesium

f)

Exchangeable sodium percentage

g)

Cation exchange capacity

h)

Sulphate-S

i)

Phosphate retention (anion storage capacity)

j)

Olsen phosphorus

k)

Total nitrogen

46)

All sample analyses shall be undertaken by an IANZ accredited or equivalent
laboratory. All methods shall be appropriate for the sample analyses undertaken.

47)

A “Land Disposal Field Assessment Report” shall be prepared every three years
from the date of commencement of consent by a soil scientist, agronomist, or other
suitably qualified person. The report shall include:


Vegetation Survey: An assessment of the types of vegetation present,
presence of weeds, percent soil cover, and vegetation health.



Soil quality: An assessment of the soil chemical and physical properties and
any trend or changes in soil properties that may be indicative of salt damage.



Recommendations: Any recommendation for changes in irrigation
management, gypsum applications, and type of forage to be grown.



A schedule for implementation of the recommendations

48)

Recommendations from the land disposal field assessment shall be implemented in
accordance with the schedule provided or an alternative schedule as approved by
the Team Leader, Compliance Monitoring South.

49)

On an annual basis, an independent, suitably qualified and experienced soil
scientist shall be engaged to assess the soil conditions and collect samples for soil
hydraulic conductivity (Ksat and K40) from four representative locations within the
irrigation fields. The location of the sampling sites shall be recorded on an
accurate, scaled map of the wastewater irrigation fields. The findings of the
assessment along with any recommended remedial actions, shall be forwarded to
Auckland Council.
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50)

After a period of two years, subject to approval by the Team Leader Compliance
Monitoring South, the soil monitoring frequency may be reduced to once every
three years if results indicate soil conditions have not been impacted by irrigation
discharge.

Monitoring of Whangamarie Stream
51)

The consent holder shall undertake water quality monitoring at the general locations
specified below:
a)

Whangamarie Stream upstream of the land application area at Glassons
Bridge.

b)

Whangamarie Stream downstream of the land application area and discharge
from land contact trench.

52)

The sample sites shall be confirmed with the Council at least three months prior to
the exercise of this consent.

53)

For a period of at least 12 months prior to commencement of wastewater discharge,
KNVL shall take surface water quality samples on a quarterly basis at two locations
within the unnamed stream present on Site (Source and LwrStr) and the
Whangamaire Stream estuary (UppEs and LowEs). The purpose of this sampling
is to establish a baseline of stream quality prior to the commencement of the
development discharges.
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54)

Following the first discharge from the wastewater treatment plant, the consent
holder shall obtain surface water quality samples on a quarterly basis during
February, May, August, and November at the same locations within the unnamed
stream and the Whangamaire Stream Estuary. At least two of the water quality
samples shall be taken when discharge is taking place to the disposal trench.

55)

After a period of 3 years, subject to approval by the Team Leader Compliance
Monitoring south, the in-stream monitoring frequency may be reduced to an annual
basis, provided that results indicate no significant change in surface water quality
has resulted from the discharge.

56)

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

Table 6: Surface Water Parameters

Parameter
pH
Total Suspended Solids
Total Ammoniacal Nitrogen
Nitrate-Nitrogen
Nitrite-Nitrogen
Total Nitrogen
Dissolved Reactive Phosphorous
Total Phosphorous
Escherichia Coli
Enterococci
Soluble cOBD5
57)

All sample analyses shall be undertaken by an IANZ accredited or equivalent
laboratory. All methods shall be appropriate for the sample analyses undertaken.

Monitoring of Ecology
58)

For a period of at least 12 months prior to commencement of the discharge from the
treatment plant, KNVL shall undertake a surface water ecology survey each season
at two locations within the unnamed stream present on Site (Source and LwrStr)
and the Whangamaire Stream estuary (UppEs and LowEs). The purpose of this
sampling is to establish a baseline of stream ecology prior to the commencement of
the development discharges.

59)

Following the commencement of the discharge, KNVL shall conduct ecology
surveys on a yearly basis, during summer, at two locations within the unnamed
stream present on Site (Source and LwrStr) and the Whangamaire Stream estuary
(UppEs and LowEs). After a period of 2 years, subject to approval by the Team
Leader Compliance Monitoring South, the in-stream monitoring frequency may be
reduced to once every three years if results indicate the ecological community has
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been unaffected by the discharge.
60)

All surface water ecology surveys shall, as a minimum, meet the following
requirements:
a)

Provide an assessment of fish and macroinvertebrate communities, physical
habitat quality, macrophytes and periphyton.

b)

Shall be undertaken by person(s) suitably qualified in freshwater ecology.

c)

Shall not be undertaken within two weeks of a flood event.

d)

Shall report on any significant trends observed over time.

Microbial Health Risk Assessment
61)

If after three years of discharge commencing it is found that more than 13% of the
total discharge volume has taken place to the rapid infiltration trench, the consent
holder shall undertake a Quantitative Microbial Health Risk Assessment (QMHRA)
of the discharge to the tributary of the Whangamaire Stream and the Whangamaire
Stream, to assess whether additional disinfection is needed at the wastewater
treatment plant.

62)

The consent holder shall utilize data obtained from the three years of treated
wastewater monitoring and water quality monitoring required under conditions 35)
to 37) and 51) to 54).

63)

The consent holder shall implement additional disinfection at the wastewater
treatment plant if the QMHRA finds that it is necessary.

Irrigation Management Plan
64)

At least three months prior to the discharge of wastewater, the consent holder shall
provide to Auckland Council an 'Irrigation Management Plan' (IMP). The IMP shall
be prepared by a suitably qualified and experienced person(s). This IMP shall
include at a minimum:
a)

An overview description of the irrigation system.

b)

A description of the irrigation system functionality.

c)

Details of the irrigation system design, including:

i)

Depth of the irrigation laterals.

ii)

Materials of construction.

iii)

Design flowrates and pressures.

iv)

Types of emitters.
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65)

d)

Details of the acceptable plant species within the irrigation field.

e)

A methodology for monitoring soil moisture levels to assess suitability for
irrigation at any one time.

f)

A map of the irrigation field highlighting the following:

i)

The individual irrigation zones.

ii)

The area of each irrigation zone.

iii)

The location of key equipment and monitoring points.

g)

Maximum allowable application rates, as dictated by this consent.

h)

Maximum allowable nutrient loading to each zone, as dictated by this
consent.

i)

An emergency response plan detailing responses to emergency scenarios.

The following minimum buffer distances shall be maintained at all times for the
irrigation of the Karaka North development wastewater irrigation:
a)

At least 5 m from all external property boundaries.

b)

All least 20 m from all watercourses.

c)

At least 50 m from any water take or groundwater bore.

Irrigation Field Construction Management Plan
66)

67)

Prior to earthworking on the irrigation field area, the consent holder shall prepare an
“Irrigation Field Construction Management Plan”. The plan shall include, as a
minimum, the following:


Confirmation of which areas will be cut, and which areas will be filled.



A description of how the underlying soil will be made ready after heavy
machinery movements across the area.



Confirmation of depth of topsoil across the disposal field.



Confirmation of irrigation line separation, including plans showing the line,
valves, and other associated irrigation equipment.

A series of soakage tests (minimum of one per disposal area zone) shall be
conducted across the areas following preparation of the underlying soils to confirm
that the permeability of the soils is consistent with those proposed within “Design
Report Karaka North Village Water and Wastewater Treatment” (Ref. 210203, V2,
February 2022 by Apex Environmental).
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Advice note: Heavy machinery movements on the area may result in compaction of the
underlying soils which can affect the drainage characteristics. The construction
management plan should specifically address how this effect will be mitigated.

Operations and Management Plan
68)

Within six months of the commencement of the discharge of treated wastewater,
the consent holder shall prepare an Operations and Management Plan (OMP). The
objective of the OMP is to provide a framework for the operation and management
of the WWTP and discharge facilities to ensure compliance with the conditions of
consent. The OMP shall be submitted to the Council for certification that it is
consistent with the requirements of this condition and Condition 0. The OMP shall
be reviewed and updated every three years by the consent holder and as required
as a result of any significant changes in WWTP and discharge.
As a minimum, the OMP shall include:
a)

An outline of the minimum contractual responsibilities of the operations
provider, with appropriate people to contact in the event of system
malfunction

b)

Provision of manufacturer’s specification for the key components of the MBR
and UV disinfection systems, including manufacturers performance standards
in terms of trans membrane pressure of the MBR units, total suspended
solids, and UV transmissivity (UVT) of the treated wastewater

c)

A full description of the entire treatment and land application system,
including a site map showing the location of the treatment system and the
land application area and sampling sites.

d)

A description and schedule of the routine inspection, monitoring and
maintenance procedures to be undertaken to ensure operation of the WWTP
and discharge facilities, complies with this consent.

e)

A description of the sampling location/s and methodology for sampling the
treated wastewater discharge.

f)

A description of the practices and procedures associated with the monitoring
and reporting conditions of this consent including (as a minimum): (i)
locations and type of monitoring equipment, (ii) maintenance and calibration
of monitoring equipment, (iii) schedule and log of monitoring requirements,
and (iv)field collection methodologies, protocols, data recording procedures
and standards, and record keeping.

g)

A schedule of the critical aspects of the WWTP and the detailed response
and contingency plans to remedy any possible variations from normal plant
operation that could potentially affect discharge quality.

h)

Details of contingency plans and procedures to address a critical power or
equipment failure at the WWTP.
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i)

Procedures for recording routine maintenance and all major repairs that are
undertaken.

j)

The consent holders’ chain of command, responsibility and notification
protocols.

k)

A description of odour mitigation measures at the site.

l)

The means of receiving and dealing with any complaints.

m)

Procedures for continuous reviewing and improving of the manual.

Odour Management
69)

There shall be no odour emission verified by Council resulting from the treatment
and disposal system that is offensive or objectionable to such an extent that it has
an adverse effect on the environment beyond the boundary of the property on
which the consent is exercised.

70)

An Auckland Council Enforcement Officer shall be notified as soon as practicable in
the event of any significant discharge to air which results, or has the potential to
result, in a breach of condition 69). The information shall include details of the
nature of the discharge, an explanation of the cause, and remedial action being
undertaken.

71)

An Odour Management Plan (OMP) shall be submitted to the Team Leader
Compliance Monitoring South for approval prior to the commissioning of the
wastewater treatment plant. The OMP shall detail the maintenance and inspection
procedures for the odour control system, as well as the procedures for the receipt,
recording, and handling of odour complaints.

Reporting
72)

The consent holder shall forward an annual report in writing to the Council by
30 June each year. The annual report shall cover the preceding 12-month period
(from 1 April the preceding year until 31 March of the current year) and shall report
on compliance with this consent. As a minimum, the report shall include:
a)

A summary of the year’s monitoring results, in context of the previous years’
results.

b)

A summary of the volumes of treated wastewater discharged to land,
including.

c)

A summary of the quality of treated wastewater discharged to land.

d)

A summary of the volumes of treated wastewater discharged to the infiltration
trench.

e)

A summary of the volumes of treated wastewater discharged to the infiltration
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trench.
f)

A summary of the soil moisture monitoring data and irrigation zone
availability.

g)

The calculated nitrogen loading to the irrigation field.

h)

A summary of all analytical results from the monitoring bores or piezometers
and an interpretation of the groundwater quality results, particularly with
regard to the discharge of treated wastewater.

i)

Comments on compliance with this consent, and actions taken where there
has been noncompliance.

j)

A summary of any complaints received, the validity of each complaint and the
corrective action taken.

k)

A summary of any significant malfunctions or breakdowns and the corrective
action taken.

l)

Any other issues considered relevant by the consent holder.

m)

Any other reports conducted in the previous year, including the land disposal
field assessment report required under condition 47).

73)

At all times the consent holder shall ensure that the Council has a copy of the upto-date Operations and Management Manual.

74)

A maintenance service contract, which provides for the operation and servicing of
the treatment and land application systems shall be entered into with an
appropriately qualified contractor prior to the exercising of this consent. The
contract shall include a requirement to ensure that the treatment and land
application system is operated and managed in accordance with the Operations
and Management Manual prepared in accordance with Condition 68) of this
consent.

General
75)

All analysis carried out in connection with this consent shall be performed by a
laboratory that meets ISO 17025 standards, or otherwise as specifically approved
by the Council.

76)

No ponding or surface run-off of effluent shall occur on the irrigation field as a result
of the exercise of this consent.

77)

No sludge or grease is permitted to be discharged to land or water.

Review
78)

The conditions of this consent may be reviewed by Team Leader Southern
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Monitoring, Auckland Council pursuant to section 128 of the Resource Management
Act 1991 (RMA), by giving notice pursuant to section 129, on the fifth anniversary of
the commencement of these consents and subsequently at intervals of not less
than five years thereafter in order to:
a)

To deal with any significant adverse effects on the environment arising from
the exercise of the consent, which was not foreseen at the time the
application was considered and which is appropriate to deal with at the time
of review.

b)

To consider the adequacy of conditions that prevent nuisance and adverse
effects beyond the boundary of the site particularly if regular or frequent
complaints have been received and validates by a Council enforcement
officer.

c)

To consider developments in technology and management practices that
would enable practical reductions in the discharge of contaminants.

d)

To alter the monitoring requirements, including requiring further monitoring, or
increasing or reducing the frequency of monitoring.
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REVIEW

Memo prepared by:
Dylan Walton, Senior Wastewater Engineer GWE Consulting– Consultant to
Stormwater, Wastewater & ITA, Specialist Unit, Resource Consents
Date: 14 April 2022

Memo and technical review, reviewed and approved for release by:
Rod Dissmeyer, Team Leader – Stormwater, Wastewater & ITA, Specialist Unit,
Resource Consents

Date: 22nd April 2022
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7 DEFINITIONS
ACRPS:

means Auckland Council Regional Policy Statement

Council:

means Auckland Council

District Plan:

means any operative or proposed plan administered by any
of the following former Territorial Authorities as at to 1
November 2010.
Rodney District Council

NES

means National Environmental Standard

NPS

means National Policy Statement

NZCPS:

means New Zealand Coastal Policy Statement 2010

AUP (OIP):

Auckland Unitary Plan (Operative In Part), 15 Nov 2016

RMA:

means Resource Management Act 1991 and further
amendments
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Attachment 1 – Site Plans
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Treatment Plant Location
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Disposal Field Zone Locations
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