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Disclaimer
This report has been prepared based on the information described to Coast and Catchment Ltd. by the
client and its extent is limited to the scope of work agreed between these two parties. No responsibility
is accepted by Coast and Catchment Ltd. or its directors, servants, agents, staff or employees for the
accuracy of information provided by third parties, and/or for the use of any part of this report for
purposes beyond those described in the scope of work. The information in this report is intended for use
by the client and no responsibility is accepted for its use by other parties.
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Background

Karaka North Village Ltd is applying for resource consent to convert 81 ha of rural land in Karaka into
a rural village that will include a mixture of low and medium density residential sections, a village
business zone, open spaces, and a wastewater treatment plant that will service the proposed
development (Fig. 1–1). The subdivision of the area is proposed to occur in two stages: Stage One will
include the subdivision of the village area into 139 low density residential lots with a minimum lot size
of 800 m2, the creation of super blocks for the future development of the village business zone and
medium density residential area, and establishment of vital infrastructure for the development
including a wastewater treatment plant.
Coast and Catchment Ltd were commissioned to assess the effects of the wastewater treatment plant
on the Whangamaire Stream estuary. The applicant plans to install a Hynds Environmental Ltd MBR
wastewater treatment plant on site to treat all the domestic and commercial effluent arising from
proposed development. The treated effluent will be irrigated via buried dripper lines over a 9.798 ha
area at the north end of the site (Fig. 1–2). An additional 5.1 ha of reserve area will be set aside in case
additional irrigation fields are required.

Figure 1–1: Site plan of the Karaka North Village development.
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Figure 1–2: Drainage plan of the northern section of the Karaka North Village site showing the
effluent disposal area and the stormwater catchment pond.
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Methods

A rapid assessment of ecological values in Whangamaire Stream was carried out on the 31 October
2013. Plant and animal species present were recorded and qualitative notes were made about their
occurrence. Detailed quantitative sampling was not considered necessary because the coastal ecology
of nearby Pahurehure Inlet has been previously studied by Kingett & Mitchell (2005), who showed
that the ecology the inlet was generally typical of sheltered estuaries located within urban areas, with
the majority of the area having low ecological significance (Kingett Mitchell Limited, 2005).
On the 18 and 31 October 2013, water samples were also obtained from two sites in the estuary
(Upper Estuary and Lower Estuary), and from two stream sites on the development site (Stream
Source and Lower Stream) (Fig. 2–1). Water samples were sent to Watercare Laboratory Services for
measurement of ammoniacal nitrogen, total nitrogen, nitrates, nitrites, phosphorus (total and
dissolved reactive), conductivity, pH, salinity, total suspended solids, turbidity, faecal coliforms and
enterococci. There had been no rain for 2 days prior to the 18 October, and total rainfall over the
previous week was 13.8 mm. On the 31 October, there had been no rain for 3 days prior, and total
rainfall for the previous week was 5 mm (National Institute of Water and Atmospheric Research,
2011). Note that although samples were collected from the freshwater stream, this report only covers
the effects of the wastewater treatment plant on coastal parts of Whangamaire Stream.
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Figure 2–1: Location of the water sampling sites.
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Site Description

3.1 Physical setting
The site is bounded by Whangamaire Stream to the west, Linwood Rd to the south, and Dyke Rd to
the east. Whangamaire Stream is located at the bottom of the Karaka subcatchment area (Fig. 3–1),
which is predominantly rural and has a total area of around 4114 ha (Parshotam et al., 2008). The
vast majority of the 81 ha development site is currently grazed farm land. The inlet feeds into
Pahurehure Inlet on the southeastern side of the Manukau Harbour.
Runoff from the wastewater disposal field will enter the coast via a slow‐moving stream on the
western side of the development site that drains to the coast via a farm pond, and a short stream
originating on the edge of the northern site boundary.
Figure 3-1: Pahurehure Inlet sub-catchment areas (from Green, 2008). The site is located in the
Karaka (KKA) subcatchment.

3.2 Water parameters of the estuary sites
Both estuary sites had high concentrations of total nitrogen, nitrates, phosphorus and bacteria (Table
1). Dissolved oxygen levels were sufficient to support animal life (75–80% saturation) but faecal
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coliforms concentrations exceeded the guideline for safe shellfish harvesting1, and the enterococci
concentration at the Upper Estuary site exceeded the alert guideline for contact recreation at the
Upper Estuary on the 18th October. No samples exceeded the action guideline values for contact
recreation (Ministry for the Environment, 2003).
New Zealand has not produced low risk trigger values for slightly disturbed estuaries or coastal waters.
The ANZECC (2000) Water Quality Guidelines therefore suggest that the southeastern Australian
trigger values for slightly disturbed ecosystems should be considered in the absence of NZ specific
guidelines. These are provided for reference. However, we note that the southeastern Australian
guidelines appear to be too low for typical New Zealand conditions, and therefore, their interpretation
needs to be treated cautiously. Also note that slightly disturbed ecosystems are described as those
“where the objective is to maintain biological diversity, acknowledging that stakeholders may also
decide to allow some small change to biodiversity as well as improve or restore the ecosystem to a
substantially unmodified condition, depending upon the situation.” Within this context, there is a low
risk that adverse biological effects will occur below the trigger values, but the quality and values of
each site also needs to be taken into account and exceedance of the trigger values may be appropriate
in some situations.
Total nitrogen, nitrate, total phosphorus, and DRP exceeded the southeastern Australian trigger
values. However, all of the estuarine samples were well below 99% toxicity trigger value for ammonia‐
N (0.5 mg/l for the protection of 99% of species). Conversely, they were well above the marine low
reliability trigger value that ANZECC (2000) recommends for nitrate toxicity (0.7 mg/l). The marine
low reliability trigger value for nitrate is based on freshwater toxicity (because insufficient marine data
was available to establish a guideline), and therefore needs treated with caution (hence its “low
reliability” designation).
Water quality for the majority of parameters at both the Upper and Lower Estuary sites was worse
than those at Auckland Council’s Weymouth monitoring site (Table 1), which was given a poor water
quality ranking by the council (Scarsbrook, 2008).
Overall, (and despite the limitations of the ANZECC (2000) Water Quality Guidelines) the results
indicate that existing water quality in Whangamaire Stream is poor.

1

Median faecal coliforms must be <14 MPN/100 mL and 10% of samples must not be >43 MPN/100 mL (Ministry
for the Environment, 2003).
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Table 1: Water quality parameters of the Estuary sample sites. Parameters that were above the
ANZECC trigger values are highlighted in red (ANZECC, 2000). Average water parameters from
1987–2007 for three Auckland Council monitoring sites, Weymouth, Clarks Beach and Grahams
(Fig. 3–2) are also given for comparison (Scarsbrook, 2008).
Upper Estuary
Water Quality ranking
Date
18 Oct
31 Oct
Salinity (ppt)
15.6
10.6
Dissolved oxygen (%)
–
74.6
pH (@ 20 °C)
7.8
7.7
2740
1970
Conductivity*
(mS/m @ 25 °C)
Total nitrogen (mg/L)
3.0
6.1
0.0093
Ammonia (N) (mg/L)
0.054
Nitrate (mg/L)
2.7
5.5
Nitrite (mg/L)*
<0.02
<0.02
Total phosphorus (mg/L)
0.10
0.45
0.036
0.042
Dissolved reactive
phosphorus (mg/L)
74
350
Total suspended solids*
(mg/L)
Turbidity (NTU)
34
210
Enterococci (MPN/100 mL)
16
170
–
1300
Faecal coliforms
(MPN/100 mL)**
450
710
Faecal coliforms (cfu/100
mL)
* No trigger value available (ANZECC, 2000).
** Trigger values for shellfish harvesting

Lower Estuary

Weymouth
Poor

Clarks
Beach
Fair

Grahams
Beach
Good

0.039
0.104

0.028
0.046

0.02
0.029

0.06
0.03

0.06
0.023

0.05
0.024

18 Oct
24.1
–
8.0
4160

31 Oct
18.5
79.6
8.0
3380

0.53
0.039
0.41
0.0043
0.18
0.031

2.9
<0.005
2.9
0.014
0.098
0.029

170

49

27

25

14.5

85
18
–

27
63
220

8

2

1

140

280

7

Figure 3–2: Location of Auckland Council’s water quality monitoring sites.

3.3 Ecological features of the coastal area
Coastal Margin
The coastal margin below the development site consists of 1–3 m high sandstone banks that are
populated with a mixture of native (flax (Phormium sp.), Pittosporum tenuifolium) and exotic trees
and shrubs (including gorse (Ulex europaeus), Norfolk pines (Araucaria heterophylla), woolly
nightshade (Solanum mauritianum), Agapanthus praecox, wandering Jew (Tradescantia fluminensis),
pampas (Cortaderia sp.)) (Fig. 3–3).
Mangroves (Avicennia marina var. australasica) were present at the base of the banks, below which,
extends a sandstone reef that is covered with a thin layer of mud. Plants growing on the upper reef
platform included patchy saltmarsh species, such as rushes (oioi and jointed wire rush, Apodasmia
similis, and Juncus sp.), glasswort (Sarcocornia quinqueflora), remuremu (Selliera radicans), makoako
(Samolus repens), bachelor’s buttons (Cotula coronopifolia), an unidentified green algae, and
saltmarsh ribbonwood (Plagianthus divaricatus). Saltmarsh communities are considered to have a
moderately high ecological value because of their botanical values, sensitivity and the bird species
that they support (Kingett Mitchell Limited, 2005; Kelly, 2009).
The air‐breathing mud snail (Amphibola crenata) and the freshwater mud snail (Potamopyrgus
antipodarum) were abundant on the upper mudflats. High numbers of mosquitofish (Gambusia
affinis) (an introduced species) were also seen in the shallow freshwater pools within the extreme
tidal range. Pukekos (Porphyrio porphyrio) were also observed within the mangroves, and it is feasible
that the area could also support banded rails (Gallirallus philippensis).
8

Figure 3–3: The coastal margin: a) The stream bank covered with introduced gorse (left).
Glasswort and green algae are growing on the sandstone platforms and mangroves are present
on the right; b) Low-growing Bachelor’s buttons in the foreground and mangroves in the
background; c) Glasswort, mangroves and single saltrush plant, Juncus sp.; d) Saltmarsh
ribbonwood surrounded by introduced pampas grass.

Upper Estuary
When sampled, the main channel of the estuary below the development site had low salinity (10.6–
15.6 ppt) and reduced dissolved oxygen concentrations (75% saturation). A dense band of mangroves
lines the upper shore, reaching around 3 m in height (Fig. 3–4). Below this, the lower shore consisted
of very soft mudflats. Crab holes and A. crenata were abundant and numerous snapping shrimp
(Alpheus sp.) could also be heard. Near the water’s edge, mounds of the introduced Pacific oyster
(Crassostrea gigas) were present. Unidentified flounder were observed in shallow water along the
channel. Based on surveys conducted by NIWA (summarised in Kelly 2009), it is likely that a variety of
other fish such and yellow eyed mullet (Aldrichetta forsteri), anchovy (Engraulis australis), smelt
(Retropinna retropinna), and garfish (Hyporhamphus ihi) also utilise the area. White‐faced herons
(Egretta novaehollandiae) and kingfishers (Halcyon sancta) were not observed during the survey, but
they are also likely to forage along the tidal channels.
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Figure 3–4: Features of the Upper Estuary site, showing a) dense mangroves, b) the stream outlet,
c) the upstream channel and mudflats, and d) the downstream channel and mudflats.
a)

b)

c)

d)

Lower Estuary
The lower estuary site was situated near the mouth of Whangamarie Stream, approximately 2 km
downstream from the Upper Estuary site. The sandstone banks on the coastal margin were covered
with an assortment of native (glasswort, karo (Pittosporum crassifolium), Muehlenbeckia astonii,
Coprosma sp., flax (Phormium sp.), Juncus sp.), and introduced (woolly nightshade, gorse, pines (Pinus
radiata)) plants. Small mangroves fringe the shoreline and were present on the upper shore (Fig. 3–
5). Mud snails and horn shells (Zeacumantus lutulentus) were abundant on the sandstone platforms
of the upper shore, and snapping shrimp could be heard. Crab holes were abundant over most of the
shore and Pacific oysters were present on the mid to lower shore, becoming increasingly dense
towards the lower shore. Flounder were also seen in the channel.
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Figure 3–5: The Lower Estuary site: a) The foreshore with scattered Pacific oysters on the mud flats
and pine trees in the background; b) the coastal margin covered with glasswort, Juncus rushes and
assorted other vegetation; c) the mid shore covered with Pacific oysters and crab holes; d) the lower
shore with dense mounds of Pacific oysters.
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Figure 3–6: Main coastal features of the Karaka North Village site.
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Figure 3–7: Coastal features of the Lower Estuary Site.
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Potential effects of the wastewater treatment plant on the coastal
environment

The key environmental effect of the wasterwater treatment plant is considered to be the potential for
an increase in nitrogen and micro‐biological contaminants. Following treatment, the discharged
effluent is expected to have: a total nitrogen concentration of <5 mg/L, a faecal coliform concentration
of <100 cfu/100 mL, a total suspended solids concentration of <5 mg/L and a biological oxygen
demand of <5 mg/L. This effluent will be discharged over an area of 9.798 ha at a rate of 2.6mm/d/ha.
It is possible that some of the nutrients and micro‐biological contaminants in the treated effluent will
leach into the coastal environment, particularly if the soil in the irrigation fields is unable to
accommodate the proposed irrigation rate. We understand that soil tests are being conducted to
determine whether the soil can accommodate the proposed irrigation rate, and that risks will be
mitigated by controlling the groundwater level. An additional 5.1 ha of reserve area has also been set
aside for additional irrigation fields if a lower irrigation rate is necessary.
Currently, the water quality of Upper and Lower Estuary sites is poor, with high nutrient and bacterial
concentrations. Water quality of the small stream running through the western part of the site is also
very poor, and this likely to be contributing to the poor water quality in the estuary. However, the
vast majority of the Kakaka subcatchment is rural, and there are possibly, many similar sources of
contaminants.
The quality of the treated effluent is expected to be better than current water quality in the stream,
and similar to, or better than, that in the estuary. Total suspended solids, faecal coliform
concentrations, and total nitrogen concentrations in the estuary all exceeded expected concentrations
in the treated effluent on one or both sampling occasions. Therefore, any adverse effects are likely to
be indistinguishable from the effects of existing activities.

5

Conclusions

The potential impact of the proposed development on the coastal environment was assessed by
carrying out a qualitative survey of the area, measuring water quality in the nearby waterways, and
reviewing available information. The general ecology of the area was typical of moderately‐disturbed
coastal ecosystems and water quality in the estuary was poor. The only areas of moderate ecological
significance identified in the vicinity of the proposed development was a small patch of native
saltmarsh located just outside the site boundary, and dense mangrove forests fringing Whangamarie
Stream. Based on the current condition of the area and waterways, the small size of the proposed
development in relation to the overall Karaka subcatchment, the low potential for contaminant
generation, and the wastewater treatment and mitigation measures proposed by the applicant, it is
concluded that any adverse effects are likely to be indistinguishable from the effects of existing
activities.
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Your ref: Karaka North Village Wastewater Loading Rates
Our ref: 12556058

24 August 2021

Rob Wallace
Karaka North Village Ltd
30 Walters Rd
Takanini
Auckland 2112

Dear Robert,
Karaka North – Wastewater Loading Rates
In response to your request for information on the expect loading rates from the pressure sewer system
proposed for the Karaka North Village development, I can make the following comments. I understand this
information is to support the hydraulic sizing of the proposed wastewater treatment plant (WWTP), and to
assist with peer review of the design of that WWTP.
We recommend not allowing for inflow and infiltration as a design factor within pressure sewers. We have
assessed the actual flows from a number of systems, and have not found any statistically significant rain
responses. Table 1 below outlines systems we have investigated recently with respect to per capita
loading rates. In all of these systems, a rain response was not apparent. We do have more data (generally
older) to verify these statements if required. Examples include flow data for the Riverhead catchment over
the ‘Tasman Tempest’ flooding event (early March 2017, 225 mm of rain of the Hunua Ranges in 12 hrs),
and the ‘original’ Huapai pressure sewer scheme. This is the section of Huapai that used to be serviced by
gravity reticulation and was retrofitted with pressure sewer, being130 lots and a commercial centre.
Table 1 – Observed Pressure Sewer Loading Rates
Daily Loading Rate (L/property/day)
95
Min
Max Ave Median
Percentile
Christchurch (based on
pump run time)
Christchurch (based on
PS104 flow data)
Te Puna Analysis

Riverhead Analysis

306

423

354

354

384

311
205

400
441

350
359

347
354

388
391

476

413

418

447

393

Notes
7 days of individual grinder pump
run time in seconds, approx 260
properties
14 days, flow meter data approx
260 properties
9 months of data, 130 properties
1 month of data with accurate
population, 2 years of data with
estimated population, approx
1,000 properties

The Te Puna data is most accurate, as it has a fixed existing population and a smart pressure sewer
system, so we can tell which houses were not occupied, and it is over a good time period (9 months). There
was no rain response pattern apparent here. We have also studied the Riverhead flows over a 2 yr period.
Due to the length of time, due to land development, the population is based on estimates and trends up
over the 2 yr period.

The Power of Commitment
GHD 12556058

Note that for Chch, we have two sets of data, a flow meter and the individual grinder pump run time in
seconds. Te Puna and Chch are both smart systems. Riverhead is conventional.
Riverhead has a reasonable proportion of existing properties that were on septic tanks, this means we can
expect more inflow & infiltration (I&I) than a new build. The catchment is renowned as being ‘leaky’ (high
groundwater and poor drainage), hence why it proceeded as a pressure sewer. There is substantial new
build occurring also, and our perception is an increase in occupation and density.
Pressure sewer design does require a sensitivity analysis around the design per capita loading rate. We
recommend +/- 20%, however +/- 30% is not unreasonable. This caters for lower or higher expected flows
in the pressure sewer network. The main purpose of this is to assess resilience of the network to variances
in design assumptions. Primarily this is excessive operating pressure on grinder pumps.
For new build developments we expect mid-300 l/property/day and based on Riverhead as a more mature
development including some retrofit, an average loading rate of 420 l/dwelling/day. Note these are
averages and not maximums. Most Code of Practice (CoP) requirements for gravity design are maximum
loading rates. Wellington Water have accepted 420 l/dwelling/day for pressure sewer, and I understand
Watercare are in the process of adopting this number into their CoP. Based on a 20% sensitivity on 420
l/dwelling/day, the range would be circa 330 l & 500 l respectively.
If pressure sewer is adopted for Karaka North, the hydraulic requirements of the WWTP and disposal field
will be measurably different from that for a gravity system.

Regards

Graeme Salmon
Lead Water Engineer
027 209 7670
Graeme.salmon@ghd.com

The Power of Commitment
12556058 | Karaka North – Wastewater Loading Rates 2
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Median Total Nitrogen
Concentration in Discharge
(mg/L)

Table 27 – Sensitivity Analysis - Annual Nitrogen Loading (kg/Ha.year) Under Different Conditions

Nitrogen
(g/m3)
5
7.5
10
12.5
15
17.5
20

Scenario & Annual Wastewater Volume to
Irrigation (m3/year)
Scenario 1
Scenario 2
Scenario 3
35,000
205,000
214,000
24
143
149
37
214
224
49
286
298
61
357
373
73
428
447
85
500
522
97
571
596

Median Phosphorus Concentration
in Discharge (mg/L)

Table 28 – Sensitivity Analysis - Annual Phosphorus Loading (kg P/ha/yr) Under Different Conditions

Phosphorus
Discharge
(g/m3)
1
2
3
4
5
10
20

Scenario & Annual Wastewater Volume to
Irrigation (m3/year)
Scenario 1
Scenario 4
Scenario 5
35,000
5
10
15
19
24
49
97

205,000

214,000

29
57
86
114
143
286
571

30
60
89
119
149
298
596

Total BOD5 Concentration in
Discharge (mg/L)

Table 29 – Sensitivity Analysis - Annual BOD Loading (kg/Ha.day) Under Different Conditions

BOD5
(g/m3)
1
2
3
4
5
10
20

Daily Wastewater Volume to Irrigation
(m3/day)
Scenario 1
Scenario 2
Scenario 3
340
720
839
0.24
0.50
0.58
0.47
1.00
1.17
0.71
1.5
1.75
0.95
2.01
2.34
1.18
2.51
2.92
1.42
3.01
3.51
1.66
3.51
4.09
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1

Introduction

1.1

Background

This proposal is for a fast-track consenting referred project for subdivision of an 81 hectare (ha)
block in Karaka North to create an integrated rural village settlement, comprising residential
development and a local centre at the intersection of Dyke, Blackbridge and Linwood Roads.
The application is for a subdivision of the land to create up to 850 residential sites, comprising
medium density and more traditional residential development, the creation of residential superlots,
a two hectare local centre, a community commercial venue building, and an integrated network of
large private open spaces. The proposed project work will occur at Karaka North Village, 69a Dyke
Road and 348 Linwood Road, Papakura, Auckland.
The applicant, Karaka North Village Limited (KNVL), has applied for resource consents for land-use
and subdivision, bulk earthworks and enabling works to provide the associated infrastructure;
including vested roads, and the provision of an on-site water treatment and wastewater treatment
and disposal system.
KNVL has engaged Tonkin & Taylor Limited (T+T) to prepare this assessment of potential air quality
impacts of odour emissions from the proposed wastewater treatment plant (WWTP) to inform the
application.

1.2

Purpose and scope

The purpose of this report is to detail the methods, results and findings of the assessment of
potential effects of odour emissions from the WWTP to inform the Assessment of Environmental
Effects (AEE) for the application. In particular this report includes:
•

A summary of the WWTP processes and activities as they relate to discharges of odour to air;

•

A description of the nature of the odour emissions and sources;

•

A description of the environmental setting of the discharges in terms of sensitivity to the
discharged contaminants, background levels of the contaminants and potential influences on
odour emissions from the WWTP;

•

An assessment of the actual and potential effects of the odour emissions on local air quality;
and

•

A summary of conclusions and findings of the assessment.
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2

Understanding of activities

2.1

Existing site

The site is located at 69a Dyke Road and 348 Linwood Road, Papakura, Auckland and comprises an
area of approximately 81 ha. It is currently rural in nature, featuring pasture and a small number of
rural dwellings.
The site is located within the Karaka North Precinct under the Auckland Unitary Plan, the purpose of
which is “to provide for an integrated development of a rural village settlement centred at the
intersection of Dyke, Blackbridge and Linwood Roads” (which the site adjoins to the northeast). This
indicates an intention for urban development at the site.

2.2

Proposed development

The proposal will involve the subdivision of the existing properties comprising the site and the
creation of:
•

850 residential properties of varying size and density;

•

commercial properties adjacent to the existing village centre;

•

a community building and open spaces;

•

shared path and pedestrian routes; and

•

the WWTP and adjacent water treatment plant.

The general layout of the development is illustrated in Figure 4.1.

2.3

Proposed wastewater treatment plant

Wastewater generated from properties within the development and potentially a further 400
properties at adjoining developments will be treated using a purpose built WWTP. The WWTP will be
designed for a final peak wastewater flow of 845 m 3/d.
Treated wastewater will be discharged to land at the site via a subsurface irrigation system. In
instances where wastewater demand exceeds the available subsurface irrigation rate, wastewater
will be discharged to land via a rapid infiltration trench at the site.
The proposed treatment process, as illustrated in Figure 2.1, consists of the following process
units/activities:
•

Headworks screening

•

Anoxic balance tank (Anoxic Tank 1)

•

Aeration tanks (x2)

•

2nd Anoxic tanks (x2)

•

Membrane bioreactor (MBR) tanks (x5)

•

UV disinfection

•

Chlorine dosing

•

Treated wastewater storage tank

•

Waste activated sludge (WAS) storage tanks (x2)

•

WAS dewatering centrifuge
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•

WAS and screened solids collection skips

•

Wastewater collection sump.

Figure 2.1: Proposed wastewater treatment plant process flow diagram (source: Apex Environmental)
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3

Odour emissions and sources

Odour is the main air contaminant associated wastewater treatment processes and is primarily
generated from anaerobic decomposition of the wastewater.
Anaerobic decomposition comprises a series of biochemical processes and may generate a range of
potentially odorants, many of which have an unpleasant character and strongly negative hedonic
tone. Anaerobic decomposition of the wastewater can occur where biochemical oxygen demand of
the wastewater exceeds the availability of dissolved oxygen (or other oxidants such as nitrates)
within the wastewater. The design of the proposed treatment process generally seeks to avoid these
conditions from occurring.
Anoxic decomposition is to be used in the proposed treatment train to reduce the nitrate levels in
the wastewater discharge. As with anaerobic decomposition, this type of process occurs in the
absence of oxygen but where the reduction of available nitrate occurs in preference to anaerobic
processes. Anoxic decomposition does not generate the unpleasant odorous by-products associated
with anaerobic decomposition, but anaerobic conditions can develop if nitrate content is depleted.
Similarly, the gaseous by-products of aerobic decomposition are not odorous, but odour could be
generated in the aerobic tanks if anaerobic zones are allowed to form (e.g. through ineffective
mixing/aeration or accumulation of solids), or through the disturbance of sludge build-up.
The following sources have been identified as having the highest potential to generate odour. Odour
from these sources is to be controlled by extracting odorous air from the headspace (or building in
which the unit is enclosed in the case of the WAS dewatering screen) for treatment using caustic
soda impregnated carbon absorption beds:
•

Headworks screens;

•

WAS dewatering centrifuge;

•

WAS and screenings skips; and

•

Wastewater collection sump.

Control of odour from the following sources with a lesser potential to generate odour is to be based
on maintaining conditions that do not promote anaerobic degradation:
•

Anoxic Balance Tank (Anoxic Tank 1).

•

Aeration Tanks (x2);

•

2nd Anoxic tanks (x2); and

•

Membrane bioreactor (MBR) tanks (x5).

The potential for odour generation from the following sources in the later stages of the process is
generally low due to low organic content:
•

UV disinfection;

•

Chlorine dosing; and

•

Treated wastewater storage tank.
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Environmental setting

4.1

Locality and existing adjoining activities

An existing small village centre is located at the corner of Dyke, Blackbridge and Linwood Roads
adjoining the site to the southeast, which includes the following activities:
•

Grocery store

•

War Memorial Community Hall

•

Church

•

Early childhood education centre

•

Bowling club

•

Sports park and events centre

•

Recreational reserve

•

A single row of four dwellings along Linwood Road to the south of the site.

The site is bordered to the west by an Auckland Council esplanade reserve and the Whangamaire
Stream beyond.
The remainder of the local area is largely used for pastoral activities with rural dwellings
interspersed across the area, along Linwood Road to the south, Urquhart Road to the west and in
particular Karaka North Road to the east and northeast.
The development site is 81 ha in area, within which the WWTP will be well set back from road
frontage boundaries. As a result, while there are a number of existing rural dwellings within 1 km, as
illustrated in Figure 4.1 below, the nearest existing dwelling is located approximately 500 m from the
WWTP (to the east at 58 Dyke Road).
Due to both low population density and the background of rural odours that may be expected from
the agricultural activities in the area (such as dairy shed effluent storage/irrigation and intensive
poultry farming operations), the rural pastoral area is generally of low sensitivity to odours.
Sensitivity to odour will be relatively high at the dwellings adjoining the existing village centre and at
the isolated rural residences surrounding the rural area. Occupation of rural dwellings is likely to be
consistent and potentially constant, and expectations of amenity will be higher. Expectations of
amenity may also be high in garden and yard areas within the immediate curtilage of the dwelling.
Commercial, educational and recreational activities in and around the existing village centre to the
southeast will also have a relatively high sensitivity to odour while in operation.
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Figure 4.1: Site, WWTP location and adjacent receptor locations within 1 km of the WWTP or located within the
existing Karaka village centre

4.2

Changes to the environmental setting resulting from the development

The development will introduce 850 residential properties to the site as illustrated in Figure 4.1. The
majority of these properties will be located in closer proximity to the WWTP than the nearest
existing off-site dwellings. Additional commercial activities will be introduced to the expanded
village centre at the southeast corner of the site.
The nearest residential properties will be located approximately 40 m to the north of the WWTP
(across a road). A reasonably high density of residential properties will also be located in the vicinity,
as part of the development. For instance approximately 27 residential properties will be located
within 100 m and 134 residential properties within 200 m of the WWTP.
The introduction of a reasonably high density of odour sensitive activities closer to the WWTP than
existing sensitive activities will substantially increase the sensitivity of the receiving environment to
odour. Consequently, a high degree of management of odour emissions will be required to avoid and
mitigate potential nuisance impacts.
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Figure 4.2: Location of the WWTP within subdivided site

4.3

Local topography

The topography of an area may influence winds and therefore the dispersion of odours.
The site is located on the true right bank of the Whangamaire Stream (to the east) and to the south
of the Pahurehure Inlet.
The eastern portion of the site adjoining Dyke Road is relatively flat, gently sloping down to the west,
towards the Whangamaire Stream. The western portion of the site is bisected by a tributary of the
stream, which discharges to the Whangamaire Stream at the northwest corner of the site. This
portion of the site features steeper terrain sloping down towards the tributary and main body of the
stream.
The WWTP is to be located adjacent to the tributary stream to the east. We understand that it will
be located on a benched platform at a lower elevation than adjoining areas to the north and east
(where the nearest residential properties will be located).

4.4

Meteorological conditions

Meteorological conditions provide a significant external influence on the potential for odour
nuisance effects. Dispersion of odour is reduced in low wind speed (e.g. of less than 3 m/s) and calm
conditions and atmospheric inversions may result in higher odour levels in areas near the emission
source.
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Wind measurements are made at the Pukekohe Electronic Weather Station, located 15 km to the
south-southwest. A wind rose analysis of winds measured at this monitoring station is presented in
in Figure 4.3.

Figure 4.3: Frequency of wind speeds and directions measured at the Pukekohe Electronic Weather Station
2010-2019 (1-hour average data)

The Pukekohe EWS measurements are likely to provide a reasonable indication of overlying wind
flows and Figure 4.3 illustrates a strong prevalence of winds from the southwest quadrant, as is
typical for locations in the northern North Island. The frequency of light winds (of below 3 m/s) is
highest from the east to southeast range of directions.
Wind roses analyses of diurnal and seasonal wind speed and direction frequencies are provided in
Appendix A. These analyses indicate that:
•

The overall prevalence of southwest winds is more pronounced over spring and summer
months with a higher frequency of winds from the southeast in autumn and winter. The
prevalence of light winds (<3 m/s) from the southeast is more pronounced over autumn and
winter months.

•

The frequency of winds of low wind speeds and calm conditions is highest at night with winds
most frequently from the southeast (though this could be reflective of local drainage flows in
the area of the weather station).

•

Wind speeds are typically much higher and the frequency of light and calm wind conditions
much lower in the afternoon.
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The overlying wind flows are likely to be modified in the area of the Site by local topography.
Influences on the dispersion of contaminants emitted from the site resulting from local topography
are likely to include:
•

Calm stable atmospheric conditions associated with overnight temperature inversions may
promote the accumulation of any odour emitted at the site. Katabatic drainage air flows will
tend to propagate accumulated odour down-gradient towards lower elevations. In this case
this type of flow from the WWTP is likely to follow the adjacent tributary stream and
subsequently the main body of the Whangamaire Stream towards the Pahurehure Inlet to the
north.

•

The presence of coastal marine area at the Pahurehure Inlet and Manukau Harbour to the
north may result in a higher frequency of north-south land sea breezes.
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5

Assessment of odour effects

5.1

Assessment methodology

Appendix 2 of the Ministry for the Environment (MfE) Good Practice Guide for Odour Assessment
and Management (MfE 2016, ‘Odour Guide’), sets out a range of odour assessment tools that can be
used to assess the potential odour effects of proposed modifications to odour discharge activities.
The relevance of each of the described odour assessment tools to the assessment of odour impacts
of the proposed Site changes is considered in Table 5.1.
Table 5.1: Discussion of MfE Odour Guide odour assessment tools in relation to this assessment
Assessment tool

Relevance in relation to this assessment

Community Consultation

As both the WWTP and the proposed development (which will
modify the sensitivity of the environment to odour) do not yet exist
no community information can be gained on current or historical
odour levels.

Experience with similar sites

Experience at similar sites has been taken into account in the review
of odour management provided in Section 5.2.

Establish the prevalent seasonal wind
patterns, topographical features and
likely cold air drainage patterns at
the site.
Olfactometric quantification of
source odour emissions and
modelling

Discussed in Section 4.

Review of proposed process emission
control system(s) hardware, design
standards, odour management plan
and contingency procedures

Estimation of odour emissions and prediction of dispersion and
propagation of the emissions in the environment could be used to
understand the potential chronic or ongoing exposure at local
receptor locations to odour emissions associated with normal
operation of the WWTP.
However, the WWTP does not yet exist, and site-specific odour
emission measurements are not possible. An extensive array of
management measures is to be employed to control odour
emissions, as discussed in section 5.2. Dispersion modelling using
odour measurements from other existing WWTPs is unlikely to
account for the impact of the proposed odour management regime
and would likely misrepresent the effects of the proposed WWTP. As
a result, dispersion modelling has not been utilised in this instance.
Discussed in section 5.2.

The assessment of potential odour nuisance effects has therefore been based on the following
assessment methods:
•

A consideration of the receiving environment in terms of sensitivity (as well as influences on
odour dispersion) (Section 4).

•

A review of the measures proposed to control and manage emissions from each WWTP odour
source and mitigate the potential for odour nuisance effects (Section 5.2).

•

A summary of the potential for nuisance effects of odour emissions from the WWTP
considering the FIDOL factors (Section 5.3).
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5.2

Review of proposed odour management, monitoring and contingency measures

As noted in Section 4.2, the development and introduction of odour sensitive activities will result in a relatively high sensitivity of the receiving environment
to odour. The regime management and monitoring of odour from the WWTP will need to cater for this sensitivity to avoid and mitigate potential nuisance
impacts.
Table 5.2 presents a review of the new plant proposed to be installed as part of the WWTP and the potential for odour to occur.
Table 5.2:

Assessment of odour potential from proposed process units

Process odour
source

Control and monitoring
measures

Consideration of odour generation potential and proposed management measures

Intake screens

• Enclosure and
extraction of air for
treatment
• Back-up unit

The intake screens receive raw wastewater and have the potential to release odour. However, the intake screens are to
be extracted to the odour control unit. Provided enclosure is complete and extraction is sufficient to prevent fugitive
release except in strong wind conditions, uncontrolled odour emissions should be negligible during normal operation.
Odour emissions could be increased if abnormal or unplanned operation occurs:
• We understand from discussions with Apex Environmental that the potential impacts of overloading or outage of the
intake screen is to be mitigated through having a redundant second screening unit in reserve.
• Preventative maintenance procedures to minimise the potential for equipment or process failure and contingency
procedures in the event this type of scenario occurs should be documented and rigorously implemented. These
procedures are to be covered in the Operations and Maintenance (O&M) Manual to be prepared for the WWTP.

Anoxic balance
tank

• Recycle of wastewater
from aerobic tanks
• Submerged inlet for
influent from intake
screens
• Mixing
• Continuous oxidationreduction potential
(ORP) and tank level
monitoring
• Automated process
control

The 800 m3 anoxic balance tank is intended to provide flow balancing for downstream processes and to treat nitrates in
the screened wastewater. As noted in Section 3, the anoxic process is not inherently odorous and provided anoxic
conditions are maintained odour emissions are likely to be minimal.
The anoxic tanks are not proposed to be enclosed and extracted and the management of odour is based on
maintenance of anoxic conditions across the tank and avoidance of anaerobic conditions.
Prolonged retention times within the tank and low recycle rates of wastewater from the aerobic tanks could result in
low nitrate concentrations and development of odorous anaerobic conditions in the anoxic tank. The development of
these conditions can be avoided through effective mixing of the tank and automated control of influent streams based
on ORP monitoring.
Influent from the intake screens could be odorous on entry. However, we understand from discussions with Apex
Environmental that the intake to the balance tank is proposed to be submerged, which in combination with the mixing
within the tank is expected minimise the potential for release of odour from the influent.
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Process odour
source

Control and monitoring
measures

Consideration of odour generation potential and proposed management measures

Aerated/aerobic
tanks

• Aeration
• Continuous dissolved
oxygen (DO)
monitoring
• Automated process
control
• Back-up electrical
supply
• Critical aeration spare
storage

The two 200 m3 aerated tanks are to be operated in parallel to provide oxidative treatment of nitrogen and organic
components of the wastewater.
As noted in Section 3, the aerobic process is also not inherently odorous and odour generation from the tanks are likely
to be minimal provided that anaerobic conditions are avoided. However, odour could be generated from the aerated
tanks if anaerobic conditions are allowed to develop. Given their aerobic nature, the aerated tanks are not proposed to
be enclosed and extracted and the focus on odour management is through maintenance of aerobic conditions.
Mixing and aeration will be automatically controlled based on DO concentration in the tank to avoid anaerobic
conditions. Provided aeration and mixing is sufficient to maintain oxygenated conditions across the tank, odour
emissions from the aerobic pond are expected to be minimal.
Minimisation of abnormal or unplanned operation that would lead to anaerobic or other odorous conditions will also be
important and can be managed through the following:
• Storage of a spare aeration blower is noted in the WWTP Design Report enabling rapid replacement of this key
infrastructure if required.
• The WWTP Design Report also notes the use of a back-up electricity generator to provide supply for aeration in the
event of a network outage.
• Preventative maintenance procedures to minimise the potential for equipment or process failure and contingency
procedures in the event this type of scenario occurs should be documented and rigorously implemented

Secondary
anoxic tanks

• Recycle of wastewater
from MBR tanks
• Mixing
• Continuous oxidationreduction potential
(ORP), tank level
monitoring
• Automated process
control

The two 100 m3 secondary anoxic tanks provide for additional removal of nitrates. As with the anoxic balance tank,
these two secondary anoxic tanks are not proposed to be enclosed and extracted and the potential mechanisms for
odour generation are similar (though the secondary anoxic tanks will receive effluent from the aerobic tank rather
potentially odorous screened raw influent).

MBR tanks

• Aeration scouring

The five MBR tanks remove residual solids (waste activated sludge – WAS) from the influent stream from the secondary
anoxic tanks.
Operation of the MBR tanks requires regular air scouring of membranes, which also introduces oxygen to the tanks and
maintains aerobic conditions on an ongoing basis.
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Process odour
source

Control and monitoring
measures

Consideration of odour generation potential and proposed management measures

Sludge
dewatering

• Enclosure and
extraction of air for
treatment

Waste activated sludge (WAS) removed from effluent from the WWTP processes has the potential to generate offensive
odour if stored or handled under anaerobic conditions. WAS from the process will be stored in enclosed tanks prior to
dewatering. The sludge dewatering centrifuge will be located in an enclosed building with air extracted directly to the
odour control unit.

De-watered
sludge storage

• Storage in enclosed
bins with extraction of
air for treatment

De-watered sludge has the potential to develop anaerobic odour while de-watered sludge is to be stored in an enclosed
skip with air extracted to the odour control unit.
Odour may be released during removal of the skip when the extraction system is de-coupled, and the skip is removed
from site (though the skips will remain covered through this relatively short-term activity).

Wastewater
sump

• Enclosure and
extraction of air for
treatment

The enclosed underground wastewater sump will collect wastewater spillages from the process and wastewater
generated from the WWTP amenities. Air from this enclosed sump air will be extracted to the odour control unit.

Odour
extraction

• Fan operation
monitoring

The active air extraction system is a critical component of the odour management regime, drawing odorous air from the
process sources with the highest odour generation potential for treatment.
Extraction rates and pressure differential to be maintained on each of the extracted sources have not been specified.
However, provided the extraction rates is sufficient to maintain vacuum in calm, low and moderate wind conditions
(e.g. winds of speeds of up to 7 m/s), odour from the extracted sources should not be apparent at off-site locations in
conditions with which odour nuisance is typically associated.
Monitoring of the extraction system to confirm the system is operating and effective will be important. We understand
that monitoring of the extraction system is to be conducted via continuous monitoring of fan operation. This should be
supplemented with periodic pressure monitoring at key points across the extraction system (including ducts, vessels or
buildings, depending on the nature of the extracted sources) to confirm that sufficient draw on each source is
maintained.
Given the critical nature of the extraction system, the back-up electricity generator discussed in the WWTP Design
Report should also be specified to be capable of supplying the odour extraction fans and blowers in the event of a
network outage to maintain containment of the extracted sources.
Critical spares extraction system should be maintained on-site (or at least at a nearby location from which the spares
are readily retrievable) to minimise down time during equipment outages.
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Process odour
source

Control and monitoring
measures

Consideration of odour generation potential and proposed management measures

Carbon
adsorption beds

•
•
•
•

Treatment/removal of odorants in the extracted air flow is to be provided through use of activated carbon beds. To aid
the removal of acidic odorants such as hydrogen sulphide, carbon beds impregnated with caustic soda are proposed.
Odorants are adsorbed in the bed media and provided the carbon beds are appropriately sized for the flow rate and
odour loading of the influent stream, carbon adsorption can provide effective odour treatment.
We understand from discussions with Apex Environmental, that the carbon beds will be specified to achieve a face or
superficial velocity of 0.2 m/s (equating to 0.2 m3/s of air flow per m2 of media bed face area). Appropriate face
velocities will depend on bed design and composition but in general terms the design criterion is reasonably low
(meaning there is good level of bed area coverage for the flow rate)1, which is appropriate given the potential intensity
of extracted odour and sensitivity of the post-development receiving environment.
The carbon media will become saturated over time, the rate of which will depend on the odorant loading of the influent
stream. Consequently, the bed media will require replacement prior to reaching saturation. We understand that Apex
Environmental proposes regular manual testing of bed saturation. The frequency and method of testing to ensure
replacement prior to saturation should be set out in the O&M Manual.
Moisture can interfere with adsorption, and we understand that preheating of the extracted air flow prior to adsorption
is proposed to reduce humidity.

Carbon adsorption
Caustic impregnation
Inlet preheating
Manual media
saturation testing

As noted in above, a high standard of odour management will be required to avoid or mitigate odour nuisance impacts on sensitive activities that will be
located within reasonably close proximity to the WWTP once the site has been developed. To achieve this, the proposed odour management regime for the
WWTP incorporates the following approaches:
•

Enclosure and extraction of air from the process sources with the highest odour generation potential (including headworks screens, sludge storage
tanks and skips, sludge dewatering equipment and wastewater sump) for treatment via carbon absorption; and

•

Monitoring and automated control of other potentially odorous process units (including the anoxic, aerobic and MBR tanks) to avoid anaerobic
conditions that could result in increased odour generation.

Provided that the extraction system is designed and maintained to contain odour in calm to moderate wind speed conditions, the carbon adsorption beds
are sized appropriately for the extraction flow and the performance of both systems is monitored and maintained on an ongoing basis, odour emissions
beyond the WWTP area from the extracted sources are likely to be minimal during normal operation.

1

For instance the face velocity value is approximately 40% to 60% of superficial bed velocities discussed in United States Environmental Protection Agency “Air Pollution
Control Cost Manual”, EPA/452/B-02-001, Section 3.1, Chapter 1 - Carbon Adsorbers, 2018.
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Avoidance of anaerobic conditions in the other potentially odorous process units largely relies on
continuous instrumental monitoring and process automation augmented with manual operator
oversight. Provided anaerobic conditions can be avoided, odour emissions beyond the WWTP area
from the other (non-extraction) sources are likely to be minimal during normal operation.
Draft consent conditions are proposed in Appendix B (including draft conditions 6 to 8) to set out
minimum requirements for the enclosure, extraction and treatment systems. Draft consent
conditions 9 to 14 set out minimum requirements for measures to avoid anaerobic conditions.
Abnormal or unplanned operation may result in increased odour emissions. Given the proximity of
sensitive activities within the development, avoidance of potential incidences of abnormal or
unplanned operation that could result in increased odour emissions will be particularly important in
this instance.
The O&M Manual to be developed for the WWTP in accordance with draft condition 20 (refer
Appendix B) will detail operational management procedures for the management of the WWTP and
the mitigation of odour from the treatment processes, including procedures for the following:
•

Identification of odour sources and operation of the sources to minimise odour emissions;

•

Continuous process monitoring and responses to monitoring results outside of specified
normal operating ranges or indicating exceedances of specified alarm or trigger levels;

•

Monitoring of the extraction system to confirm effective containment of odour (including
periodic pressure monitoring at key points across the extraction system);

•

Regular monitoring of carbon adsorption media condition;

•

Regular observational monitoring of downwind odour levels at the WWTP area boundary;

•

Regular inspection and maintenance of emissions control equipment and process
plant/equipment to prevent or minimise the potential for abnormal or unplanned operation
that may increase odour emissions;

•

Contingency procedures for abnormal or unplanned operation that may increase odour
emissions; and

•

Maintenance of critical spares on-site (or at least at a nearby location from which the spares
are readily retrievable) for and provision of a back-up electrical supply (via generator and/or
UPS) sufficient to supply key plant and equipment for odour management, including:
−

Process monitoring and control equipment

−

Extraction fans/blowers

−

Aeration blowers

−

Tank mixers

−

Wastewater and dosing pumps.

Rigorous implementation of the specified procedures with regular audit and review would serve to
reduce the potential risk of abnormal or unplanned operation that could result in increased odour
emissions.
Overall, with appropriate design and operation and rigorous implementation of the measures
discussed in the preceding paragraphs, odour emissions beyond the WWTP area during normal
operation should be minimal. The potential for abnormal or unplanned operation that could
increase odour emission should be minimised through documentation and rigorous implementation
of management and monitoring procedures for the WWTP.
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5.4

Consideration of FIDOL factors and summary of odour nuisance effects

The potential for odour nuisance, and the potential for objectionable or offensive effects in
particular may be assessed by considering what are termed the FIDOL factors (frequency, intensity,
duration, offensiveness/character and location) at locations where odour may be observed.
These factors are considered in Table 5.3 in relation to the potential for odour nuisance in the local
environment as a result of emissions from the proposed WWTP.
Table 5.3:

Consideration of FIDOL factors in relation to odour from the proposed WWTP

Factor

Consideration

Frequency/
duration

The frequency and duration of odour experienced at off-site locations will be dictated by
the frequency of emissions from the WWTP and by wind conditions.
In terms of downwind exposure to wind from the WWTP, prevailing winds will mean
receptors to the northeast (including adjacent residential properties within the
development) will be downwind of the WWTP most frequently. Light winds, in which
dispersion of odour will be reduced, blow most frequently to the northwest.
In terms of the frequency of emissions, the WWTP and associated odour sources will
operate continuously. However, as described in section 5.2, a high standard of odour
control and management will be required to mitigate potential impacts on adjacent
dwellings within the development. With the management regime discussed in section 5.2
in place there should be little appreciable odour emitted beyond the WWTP area during
normal operation. Odour emissions are likely to be limited to occasional activities, such
as removal of waste solids skips or maintenance of equipment, or unplanned incidents,
such as equipment failure or outages, which would occur on an irregular basis.
Overall, provided the proposed management regime is implemented rigorously and
effective management and maintenance procedures are put in place to manage the
potential for unplanned emissions, the frequency of odour exposure at local receptor
locations should be low.

Intensity

The intensity of odour experienced at off-site locations will be dictated by the intensity of
emissions from the WWTP and the degree of dispersion that occurs prior the emissions
reaching receptor locations.
The degree of dispersion of odour will be influenced by weather conditions (described in
Section 4.4) and the degree of geographical separation between emission source and
receptor location (described in sections 4.1 and 4.2 and below in this table). In this
instance dwellings associated with the development are located in reasonably close
proximity, which will reduce the degree of dispersion. This necessitates a high standard of
odour management to reduce intensity of odour emissions and exposure at these
locations.
The intensity of odour emissions from the WWTP without control is expected to be
highest where anaerobic degradation of waste occurs, either intentionally or
unintentionally.
The WWTP process sources where anaerobic conditions are more likely to occur and with
the potential to generate stronger intensity of odour are proposed to be controlled
through enclosure, forced air extraction and treatment through carbon adsorption prior
to discharge. Odour from other sources is to be controlled through avoidance of
anaerobic conditions or through low levels of organic matter towards the end of the
WWTP process. As noted in relation to frequency/duration, with the proposed control
measures in place there should be little appreciable odour beyond the WWTP area during
normal operation.
The intensity of odour emissions could increase as a result of unplanned incidents, such
as equipment failure or outages and robust management and maintenance procedures
are required to avoid this type of emission.
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Factor

Consideration

Character/
offensiveness

Uncontrolled or untreated odour produced from WWTP processes typically have a
negative hedonic tone. Odour from anaerobic degradation of waste can have a
particularly unpleasant character (strongly negative hedonic tone). Odour from aerobic
processes is likely to be less offensive, and typically have an earthy or musty character.
Odour from anoxic processes is expected to be negligible if anaerobic degradation is
avoided.

Location

The surrounding area is predominantly comprised of rural pastoral activities interspersed
with rural residences and with a small village centre to the southeast. The WWTP is
located centrally within an 81 ha site and is separated by at least 500 m from existing
local odour sensitive activities.
The development will introduce 850 residential properties to the site, the nearest of
which will be located within 40 m of the WWTP. The odour control and management
regime for the WWTP will need to cater for the proximity and density of sensitive
activities associated with the development. A high standard of odour management will be
required to manage the frequency, intensity and duration of odour experienced at these
locations.

In summary:
•

Treatment of wastewater can generate odour of an unpleasant character and negative
hedonic tone if not well controlled.

•

The WWTP is centrally located within an existing rural property and is reasonably well
separated (by at least 500 m) from existing sensitive activities (mainly rural dwellings) in the
area. However, the development will increase the sensitivity of the receiving environment
through introduction of 850 residential properties (the nearest of which is within 40 m). With
the development in place, the receiving environment will be highly sensitive to odour.

•

The frequency, intensity and duration of exposure in the post-development environment to
odour from normal WWTP operation should be minimal provided that

•

−

The proposed odour extraction and treatment systems to be used to control odour
from the most significant potential odour sources are appropriately designed, operated
and maintained

−

Anaerobic conditions in process odour sources that are not extracted (such as the
anoxic, aerated and MBR tanks) are avoided.

The intensity of odour exposure could be increased if abnormal or unplanned operation
occurs. To minimise the potential occurrence of this type of scenario, odour management and
monitoring procedures should be set out in the O&M Manual as described in section 5.2 and
rigorously implemented.

Overall, taking account of the sensitivity of activities in the receiving environment and the negative
hedonic tone of the odour resulting from the WWTP, provided that the proposed process is well
controlled, managed and maintained, the intensity and frequency of odour beyond the site
boundary is unlikely to be offensive or objectionable.
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6

Conclusions

This report provides an assessment of the potential environmental effects of odour emissions from
the WWTP proposed for the Karaka North Village development.
The following conclusions are drawn from this assessment:
•

The WWTP is proposed to treat wastewater from properties within the proposed
development and potentially properties from adjoining developments.

•

The WWTP will be developed at an existing rural site adjoining an existing village centre and
surrounding rural properties interspersed with rural dwellings. The WWTP is well separated
from existing dwellings and other odour sensitive activities in the local area, but the sensitivity
of the receiving environment will be increased through the introduction of 850 residential
properties to the site as part of the development.

•

Treatment of wastewater can generate odour from anaerobic degradation that is of an
unpleasant character and negative hedonic tone. However, in this instance a high standard of
control and management of the potential odour emissions can mitigate the potential impacts
on properties within the development.

•

Odour emissions beyond the WWTP area during normal operation should be minimal
provided that:
−

The air extraction and treatment systems to be used to control odour from the most
significant potential odour sources (where anaerobic degradation may occur during
normal operation) are appropriately designed, operated and maintained including
through implementation of the measures described in section 5.2; and

−

Anaerobic conditions are avoided in process odour sources that are not extracted (such
as the anoxic, aerated and MBR tanks) through continuous process monitoring,
automated control and rigorous manual operator oversight including through
implementation of the measures described in section 5.2.

•

Draft conditions of consent are set out in Appendix B to require implementation of the
management measures recommended in section 5.2.

•

The intensity of odour emissions could be increased if abnormal or unplanned operation
occurs and to minimise the potential occurrence of this type of scenario, odour management
and monitoring procedures should be set out in the O&M Manual to be developed for the
WWTP in accordance with the draft consent conditions as described in section 5.2 and
rigorously implemented.

•

Overall, a review of the FIDOL factors for nuisance effects assessment indicates that odour
beyond the WWTP area is not anticipated to be of an intensity or frequency to cause offensive
or objectionable effects, provided that the WWTP and emission control equipment is well
designed, managed, monitored and maintained in accordance with the draft conditions set
out in Appendix B.
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7

Applicability

This report has been prepared for the exclusive use of our client Karaka North Village Limited, with
respect to the particular brief given to us and it may not be relied upon in other contexts or for any
other purpose, or by any person other than our client, without our prior written agreement.
We understand and agree that our client will submit this report as part of an application for resource
consent and that the Covid Fast Track Consenting Panel will use this report for the purpose of
assessing that application.
Tonkin & Taylor Ltd
Report prepared by:

Authorised for Tonkin & Taylor Ltd by:

..........................................................

...........................….......…...............

Jason Pene

Jenny Simpson

Principal Environmental Engineer

Project Director
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Appendix A:

Diurnal and seasonal wind frequency

Summer (December – February)
Calms (<0.5 m/s): 5.39%

Autumn (March – May)
Calms (<0.5 m/s): 4.86%

Winter (June – August)
Calms (<0.5 m/s): 6.31%

Spring (September – November)
Calms (<0.5 m/s): 2.66%

Figure A1: Seasonal comparison of frequency of wind speeds and directions measured at the Pukekohe
Electronic Weather Station 2010-2019 (1-hour average data)

Night (Midnight – 6am)

Morning (6am – Noon)

Calms (<0.5 m/s): 8.86%

Calms (<0.5 m/s): 3.79%

0
Afternoon (Noon – 6pm)

Evening (6pm – Midnight)

Calms (<0.5 m/s): 0.58%

Calms (<0.5 m/s): 5.60%

Figure A2: Diurnal comparison of frequency of wind speeds and directions measured at the Pukekohe Electronic
Weather Station 2010-2019 (1-hour average data)

Appendix B:

Draft conditions of consent for
discharges to air

The following draft conditions are recommended for the resource consent for discharges to air from
the WWTP.
Term

Definition

Council

Auckland Council

DO

Dissolved oxygen

OCU

Odour control unit operated in accordance with Condition 6

OMM

Operations and Maintenance Manual prepared in accordance with Condition 20

ORP

Oxidation-reduction potential

SCADA

Supervisory control and data acquisition system used to control the WWTP

RMA

Resource Management Act 1991

WWTP

Wastewater treatment plant

Condition
No.

Condition

Accordance with the application
1

The discharge of contaminants into air shall be carried out in accordance with the plans and
information submitted with the application.

Discharge performance standards
2

Beyond the boundary of the Site, there shall be no odour and/or dust caused by the discharges,
which in the opinion of an enforcement officer, is the cause of a noxious, dangerous, offensive
or objectionable effect.

3

Beyond the boundary of the Site there shall be no hazardous air pollutant, caused by
discharges, which is present at a concentration that causes, or is likely to cause adverse effects
to human health, ecosystems or property.

4

The wastewater treatment activities shall be operated, maintained, supervised, monitored and
controlled to ensure that all emissions authorised by this consent are maintained at the
minimum practicable level.

Enclosure and extraction of odour sources
5

At a minimum the following must be enclosed and mechanically ventilated to an OCU:
(a) headworks screens;
(b) sludge storage tanks and skips;
(c) sludge dewatering equipment; and
(e) wastewater sump.
The ventilation system is to be designed and operated to avoid fugitive emissions of odour from
the ventilated sources or ventilation system.

Odour control unit performance
6

All OCUs used to treat air mechanically ventilated in accordance with Condition 5, shall
incorporate either:

(a)
one or more carbon adsorber units designed, constructed, operated and maintenance
in accordance with Conditions 7; or
(b)
one or more biofilters designed, constructed, operated and maintenance in accordance
with Conditions 8.
7

All carbon adsorber units shall be designed, constructed, maintained and operated in
accordance with the following:
(a)
In-line duct heating shall be provided on the inlet side of each adsorber unit to ensure
that the temperature of the saturated air to the OCU can be raised to achieve reduced humidity
to prevent moisture entrainment and optimal adsorption in the activated carbon bed. The
capacity of heaters used for this purpose shall be sufficient to reduce the relative humidity of
the maximum design inlet air flow to no greater than 70% from 100% at 20 degrees Celsius.
(b)
The absorptive media shall comprise activated carbon that is steam activated and
impregnated with sodium hydroxide or potassium hydroxide, potassium iodide or copper oxide.
(c)
The depth of adsorptive media shall be such that the minimum residence time of
airflow through the media is no less than 3 seconds at the maximum design airflow.
(d)
The gas velocity of airflow through the adsorptive media shall be no greater than 0.2
m/s except with the prior approval of the Council where the manufacturer recommended gas
velocity is greater than 0.2 m/s (in which case gas velocity through the activated carbon shall be
not exceed the manufacturer recommended gas velocity).
(e)
The adsorptive media shall be evenly distributed in the bed so that no bypassing or
short circuiting of inlet airflow occurs.
(f) The media is to be replaced as soon as practicable (and no later than within one month)
where testing conducted in accordance with Condition 14(b)(ii) indicates that saturation may
occur within two months of testing.

8

All biofilters shall be designed, constructed, maintained and operated in accordance with the
following:
(a)
The Empty Bed Residence Time at the maximum design airflow shall be no less than 72
seconds;
(b)
Bed media shall be visibly damp below the surface with a moisture content of generally
between 50% and 70% on a dry weight basis;
(c)
The media pressure drop, measured at the exit from the air distribution system, shall
be no greater than 150mm water gauge;
(d)
Even distribution of air flow through the filter bed;
(e)
There shall be no bypass of untreated air around the sides of or through fissures in the
filter bed;
(f)
An operating pH, in the bed media between the surface and to a depth of 600mm, in
the range of between 5 and 8.

Avoidance of anaerobic process conditions
9

The anoxic balance tank and anoxic tanks processes shall be controlled to ensure that anaerobic
conditions are avoided in each tank.

10

The DO concentration in any aeration tanks shall not be remain below 0.1 ppm for more than
12 consecutive hours.

11

If the DO concentration in an aeration tank is less than 0.2 ppm for more than 8 consecutive
hours the consent holder shall notify the Consent Authority within 24 hours and investigate and
determine the cause and take the action necessary to ensure the compliance limits are not
breached. The consent holder shall document each trigger level exceedance and investigation
and provide summaries in the annual report and provide to the Consent Authority within 48
hours of a request.

12

Membrane filter tanks shall be maintained in an aerobic state at all times.

Monitoring
13

The Consent Holder shall monitor and record operational parameters of WWTP units as follows:
(a)
Continuous flow metering of all influent flows to the WWTP;
(b)
Continuous monitoring of DO concentration in each aeration tank;
(c)
Continuous monitoring of ORP in the anoxic balance tank and each anoxic tank; and
(d)
Continuous monitoring of operation of fans of the mechanical ventilation system.
The data shall link to the WWTP SCADA system with alarms to indicate alert level exceedances
as set out in the OMM prepared in accordance with Condition 20.
All data, including flow records, shall be recorded for a minimum of five years and provided to
the Consent Authority within 48 hours of a request.

14

The Consent Holder shall monitor and record operational parameters of the air ventilation
system and OCUs as follows:
(a)
Vacuum pressure in the enclosed headspace of odour sources mechanically ventilated
in accordance with Condition 5 on a weekly basis.
(b)
For carbon adoption units:
(i)
Temperature and relative humidity of air inflow to and outflow from each
inline duct heater on at least a weekly basis;
(ii)
Saturation of the adsorptive media on at least a monthly basis;
(c)
For biofilters:
(i)
A visual and olfactory assessment of the condition of the biofilter bed media,
including moisture content and the potential for short circuiting, cracking or clogging of
the bed, on at least a weekly basis;
(ii)
Pressure drop across biofilter media bed, measured at post the air distribution
system, on at least a weekly basis;
(iv)
A gravimetric determination of biofilter medium moisture content on a
monthly basis for the first six months operation then six monthly thereafter; and
(v)
The pH of the biofilter medium on a six-monthly basis.
A log shall be maintained of the results of monitoring conducted in accordance with this
condition. The log shall be made available to the Council on request.

15

Prior to commissioning of the WWTP, the consent holder shall install and thereafter operate
and maintain a meteorological monitoring station at or within 500 m of the WWTP site to
record wind speed, wind direction, ambient air temperature and relative humidity. At a
minimum:
(a)
The monitoring station shall include an ultrasonic anemometer or equivalent
measurement device capable of measuring wind speeds at a resolution of no greater than
0.1 m/s and capable of measuring wind direction at a minimum wind speed of no greater than
0.1 m/s.
(b)
Weather parameters shall be measured continuously, at a frequency of not more than
1-minute intervals and recorded as 10-minute averages
(d)
10-minute averaged meteorological data shall be retained in the form of an electronic
record for a minimum of five years. Meteorological data shall be provided to the Consent
Authority within 48 hours of a request.
(e)
The monitoring station shall be calibrated in accordance with the manufacturers’
recommendations for each instrument, with the documentation of the calibration retained and
shall be provided to the Council within one week of a request.

Operator availability
16

An appropriately trained wastewater operator will be available twenty-four hours a day and
seven day per week to respond to any plant contingencies that may cause an adverse odour
nuisance effect outside the site boundary.

Preventative maintenance

17

The consent holder shall implement a system of scheduling, undertaking and documenting
preventative maintenance on all equipment critical to the effective operation of the odour
control systems and other plant processes that affect odour as set out in the OMM prepared in
accordance with Condition 20.
An updated copy of the maintenance schedule shall be provided with the annual report each
year.
Information which demonstrates compliance with this shall be provided to the Consent
Authority within 5 working days of a request.

Power outages
18

The following management measures for power outages shall be implemented:
(a)
A power outage alarm system shall be installed and maintained which provides
electronic notification of (via SMS and email at a minimum) of any loss of mains power supply to
the WWTP.
(b)
The consent holder shall maintain a generator on site that is configured to
automatically start upon loss of mains power supply. The generator shall be of sufficient
capacity to power all aeration systems, recycle pumps, odour control and air extraction systems,
at a minimum.
(c)
The alarm system, DO probe and supporting data telemetry system shall be powered
by an uninterruptable power supply with a minimum 4-hour battery life.

Critical spares
19

The consent holder shall implement the following, such that the equipment critical to the
effective operation of the WWTP, OCUs and air extraction system and ongoing compliance with
the conditions of this consent is operational as soon as practicable and no later than 24 hours
after any failure or outage:
(a)
hold onsite or maintain reliable access to spare equipment critical to the effective
operation of the WWTP, OCUs and air extraction system and ongoing compliance with the
conditions of this consent; and
(b)
retain staff or contractors capable of installation and maintenance of the equipment.

Air discharge management procedures
20

The consent holder shall within 3 months of the operation of the WWTP provide to the Consent
Authority for certification, an Operations and Maintenance Manual (“OMM”). The OMM shall in
adequate detail accurately record all monitoring, management and operational procedures,
methodologies and contingency plans required to comply with the conditions of this consent.
At a minimum, the OMM shall include:
(a)
An overview description of WWTP processes and activities and associated sources of
odour and other air contaminants;
(b)
Identification of potential odour sources (including potential fugitive odour sources),
risks of odour impacts associated with each source and procedures for minimising risks as far as
practical.
(i).
For each odour source and emission control system, this is to include
identification of key process operating parameters for odour management, how these
will be monitored, alert level thresholds, and procedures to respond to alert level
exceedances.
(ii).
procedures for scheduling, undertaking and documenting preventative
maintenance on all equipment critical to the effective operation of each odour source
and emission control system.
(iii).
Identification of critical spares and procedures to ensure availability of critical
spares in accordance with Condition 19.
(iv).
Contingency procedures for each emergency, plant breakdown, equipment
failure and malfunction scenario that could result in an increase in emissions to air.

(d)

Procedures for implementing the monitoring requirements of this consent.

(e)
Training and induction of personnel operating the WWTP.
(f)
Procedures for responding to and investigating complaints relating to odour or other
air contaminants emitted from the WWTP.
(g)
Roles and responsibilities of personnel for implementing the requirements set out in
the OMM.
(h)
Contact details of key personnel including after hours.
(i)
Procedures for reviewing and/or improving the OMM.
The OMM shall be reviewed and updated at least once every two years.
Annual reporting
21

The consent holder shall provide to the Council a written report by 30-June (or at any other
date with the written approval of the Council) each year for the activities authorised. At a
minimum the report shall:
(a)
Assess compliance with each condition of this resource consent.
(b)
Analyse and provide reasons for any non-compliance or difficulties in achieving
compliance with the conditions of this resource consent.
(d)
Summarise the result of monitoring conducted in the preceding 12 months in
accordance with Conditions 13 and 14 and compare with the results of the previous annual
reporting period.
(e)
Describe preventative maintenance completed in the preceding 12 months in
accordance with Condition 17, provide reasons for any non-completion of scheduled
maintenance and provide the maintenance schedule for the up-coming year.
(f)
Describe any works that have been undertaken to improve the environmental
performance of the OCUs or ventilation system in the preceding 12 months or that are
proposed to be undertaken in the up-coming year to improve or that may affect the
environmental performance of the OCUs or ventilation system.
(g)
Identity and detail that location of critical spares maintained in accordance with
Condition 19.
(h)
Summarise any complaints received in relation to discharges to air, the results of any
investigations and corrective actions taken in response.
(i)
Describe any changes to the procedures of the OMM implemented in the preceding 12
months that may influence discharges to air from the WWTP and reasons for the changes.

Notification of potential non-compliance
22

The consent holder shall notify the Consent Authority as soon as practicable, and as a minimum
requirement within 24 hours, of the consent holder becoming aware of any accidental
discharge, mechanical failure, or other circumstances which has resulted in, or is likely to result
in, a breach of any condition of this consent.
The consent holder shall, within 7 days of the incident occurring, provide a written report to the
Council, identifying the condition breached, possible causes, steps undertaken to remedy the
effects of the incident and measures that will be undertaken to ensure future compliance.

Complaint response
23

28.
The consent holder shall maintain a log of all complaints (including those received via
third parties including the Council) regarding odour. The consent holder shall notify the Council
of each complaint as soon as practicable. The consent holder shall record the following details
in a complaint log:
(a)
Time and type of complaint including details of the incident, e.g. duration, location and
any effects noted;
(b)

Name, address and contact phone number of the complainant (if provided);

(c)
The weather conditions at the time of incident and including the data collected from
the weather station required by Condition 15;
(d)
The likely cause of the complaint and the response made by the consent holder
including any corrective action undertaken if applicable;
(e)
Future actions proposed as a result of the complaint, if applicable; and
(f)
The response from the consent holder to the complainant.
The complaint log shall be made available to the Council at all reasonable times,
Review of conditions
24

The Council may, within one month following each anniversary of commencement of this
consent, serve notice on the consent holder under section 128(1) of the Resource Management
Act 1991, of its intention to review the conditions of this resource consent for the following
purposes:
(a)
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 the review.
(b)
Consider the adequacy of conditions which prevent nuisance and adverse effects
beyond the boundary of the Site, particularly if regular or frequent complaints have been
received and validated by an enforcement officer.
(c)
Consider developments in control technology and management practices that would
enable practical reductions in the discharge of contaminants to air.
(d)
Alter the monitoring requirements, including requiring further monitoring, or
increasing or reducing the frequency of monitoring.
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18 January 2022

Rob Wallace
Karaka North Village

Dear Rob,
Karaka North Village- operational noise assessment for the on-site water treatment and
wastewater treatment and disposal system, the community venue and activities in the
Local Centre Zone

Introduction
Karaka North Village proposes to subdivide an 81-hectare block at 69a Dyke Road and 348
Linwood Road, Papakura, Auckland. The proposal is to create an integrated rural village
settlement, comprising residential development and a local centre at the intersection of Dyke,
Blackbridge and Linwood Roads.
The fast-track consenting application is for a subdivision of the land to create up to 850
residential sites, comprising medium density and more traditional residential development, the
creation of residential superlots, a two-hectare local centre, a community commercial venue
building, an integrated network of large private open spaces and infrastructure to service these
activities.
The applicant has applied for resource consents for land-use and subdivision, bulk earthworks
and enabling works to provide the associated infrastructure; including vested roads, and the
provision of an on-site water treatment and wastewater treatment and disposal system.
This advice considers the operational noise emissions arising from:
1.

The on-site water treatment and wastewater treatment and disposal system (the
plant). We provide recommendations to ensure the operational noise emissions
from the treatment plant is compatible with the high level of residential amenity
that the project seeks to deliver.

2.

The café/ restaurant and community centre in the Community Venue in the Rural
Coastal Zone. We provide recommendations to ensure the operational noise
levels from the Community Venue will comply with the relevant noise limits.

3.

The supermarket, café and tavern in the 2ha Business – Local Centre Zone
(LCZ). We provide recommendations to ensure the operational noise emissions
from activities in the LCZ will comply and/ or be reasonable at adjacent
residential dwellings.

The masterplan in Figure 1 displays the location of these activities.

2. Community
Venue

1. Water/
wastewater
treatment plant

3. Supermarket
and hospitality
in the Local
Centre Zone

Figure 1 Masterplan

1.0

The plant

Figure 2 displays the scheme plan showing the underlying zoning pattern, location of the
treatment plant and proximity of future dwellings (approximately 40m to the north). Figure 3
displays the indicative layout of the plant, including tanks, generator and the buildings that will
house mechanical plant. The plant will operate 24 hours per day, 7 days per week.

Figure 2 Plant location

Plant
generator

Figure 3 Plant layout

1.1

Assessment of plant noise

The plant will be established on a site that is subject to a split Rural zoning (Mixed Rural and
Rural Coastal). Future dwellings will be established on land that is zoned Mixed Rural and
Rural Coastal, Residential Single House Zone and Residential Mixed Housing Suburban Zone.

Chapter E25 of the AUP prescribes maximum permitted noise levels based on the zoning of the
noise generating activity, and the zoning of the site where the noise will be received.
If the noise limits of the AUP are relied on to control the noise emissions of the plant, then
E25.6.15 would authorise noise levels up to 55dB LAeq (daytime) and 45 dB LAeq and 75 dB
LAFMax (night-time), when measured and assessed at other sites in the Mixed Rural Zone, Rural
Coastal Zone or Residential Single House Zone.
If the plant generated noise up the allowable noise limits, we expect that it would become the
dominant noise source in the environment when ambient noise levels are relatively low. We
would expect the plant to be the dominant noise source in the evenings, at night and in the early
morning periods when traffic flows on the surrounding roads are low. We expect that the
continuous generation of noise levels up to 45dB LAeq will generate some adverse reaction at
the neighbouring dwellings. Such a level of continuous noise would represent a minimum level
of acceptable amenity, rather than a high level of amenity.
Similarly, we expect that regular intermittent noises from pumps switching on or off, compressed
air discharges (if any) or any impact or similar noises would generate considerable adverse
reaction if the noise level was close to 75dB LAFmax at night.
E25.6.26 would control the maximum noise level from the use of an emergency electricity
generator on the plant site (where it is powered by internal combustion engine). This standard
would authorise maximum levels of 40 dB LAeq (daytime) and 30 dB LAeq and 75 dB LAFMax at
night time.
The noise limits for generators have been set on the basis that generators may operate
continuously. These noise limits are significantly lower than the standard zone noise limits in
E25.6.15 for that reason. We consider that they would be appropriate for all mechanical or
continuously operating plant and noise sources on this site.
We recommend that the LAeq noise limits for generators set out in E25.6.26 be applied to all
continuously operating components of the plant to ensure a good level of amenity for the
surrounding houses. We recommend that a lower LAFmax noise limit of 55dB be applied during
the night time period for the same reasons. For much of the time we expect that the noise from
the plant would be unnoticeable at noise levels up to these limits. In calm meteorological
conditions and when ambient noise levels are low, we expect that the noise would be
approximately consistent with ambient background sound levels and / or at such a low level that
adverse reaction would be unlikely.
Importantly, these comments relate to the continuous noise of mechanical plant. The
intermittent noise from occasional truck and light vehicle movements would be acceptable at the
noise limits set out in the AUP.

1.2

Plant noise measurements and noise

It is necessary to ensure that the noise limits we have suggested can reasonably be complied
with. We have undertaken noise measurements of a very similar operational plant in Mercer to
determine the level of noise that is normally generated from the individual items of plant and to

determine whether there are suitable and practicable engineering methods to achieve
compliance with our suggested noise limits.
Our measurements demonstrate that some degree of additional mitigation will be required to
ensure compliance. Our preliminary recommendations are:
1) The blowers be enclosed in a masonry / block enclosure and that the roof is lined with a
material acoustically equivalent or better than 18mm plywood.
2) The aerator system uses submerged aerators rather than an above-water system.
We consider that the plant can easily be designed and operated to achieve compliance with the
performance standards above. We have not made specific recommendations as there may be
multiple options for mitigation available once the final plant specification and design has been
determined.

1.3

Plant noise recommendations

We recommend that the following conditions are imposed to ensure the treatment plant is
designed, installed and operated to comply with the noise performance standards below:
1. [acoustic design] The selection, design and installation of mechanical plant on
site, including any emergency generator, must be overseen by a suitably qualified
acoustic expert during the design stages of the project. This is to ensure the
permitted noise levels specified in Condition [insert] can be complied with at all
times.
The consent holder must provide evidence of the design recommendations of the
acoustics expert to the Council provided the Council requests it within six months
of the commissioning of the treatment plant. The consent holder shall provide a
copy of the acoustic assessment to the Council within ten (10) working days of a
written request following the commissioning of the treatment plant.
2. [noise levels] The noise (rating) level and maximum noise level from the plant
site must not exceed the levels in the table below, when measured and assessed
at the notional boundary of any site in the Mixed Rural Zone, Rural Coastal Zone
or Residential Single House Zone.
Noise source

Timeframe

Noise rating level

Monday to Saturday 7am – 10pm
Fixed mechanical plant and
processes or noise sources
that operate continuously or
on an automated basis

Sunday 9am – 6pm

40 dB LAeq

30 dB LAeq
All other times
55 dB LAFmax

All other activities, including
but not limited to vehicle
movements, deliveries and
inspections.

Monday to Saturday 7am – 10pm
Sunday 9am – 6pm

55 dB LAeq

Noise source

Timeframe

Noise rating level
45 dB LAeq

All other times
75 dB LAFmax

Noise levels arising must be measured and assessed in accordance with the New
Zealand Standard NZS 6801:2008 Measurement of environmental sound and the New
Zealand Standard NZS 6802:2008 Acoustics.

2.0

Community Venue

Figure 4 displays the location and proposed layout of the community venue (the Venue) in the
Rural Coastal Zone in the north-western part of the site. The Venue will include three linked
pavilions with pyramid-type roof forms arranged around a north-facing courtyard. The Venue
will operate as a ﬂexible multi‐purpose space that can be hired for community activities and
private functions for approximately 150 people. The Venue incorporates a restaurant that will
operate throughout the day and accommodate up to 80 patrons.
A service court for vehicles and mechanical plant is located at the rear of the kitchen with direct
access from the carpark. Visitors will access the Venue either by car or via a pathway through
the landscape from the housing development.

Site

Figure 4 Community venue

2.1

Maximum permitted noise levels

The Venue is located in the Rural Coastal Zone. Proximate receivers are located in the Rural
Coastal and Residential Single House Zone.

The operational noise effects from the Venue are controlled by:
•

E25.6.3. This standard controls the noise levels generated from the Venue and
received at other adjacent sites in the Rural Coastal Zone.

•

E25.6.15. This standard controls the noise levels generated from the Venue and
received at the more distant Residential Single House Zone.

Both standards authorise noise levels up to 55dB LAeq (daytime) and 45 dB LAeq and 75 dB
LAFMax (night-time) when measured and assessed at any adjacent site.

2.2

Noise effects

The primary noise sources from the Venue will include:
•

Noise from amplified music (indoors and out)

•

People noise

•

Vehicle movements

The Venue will operate during the daytime period (0700-2200 hours) except for up to 30
occasions per year when the Venue may be hired for private functions (concluding at 0100
hours).
The Venue will be established within a 3.2Ha lot with ample separation distances to adjacent
sites. The masterplan in Figure 5 displays the surrounding land use pattern, and locations
where future dwellings may establish. All receivers will be located more than 100m from the
Venue.

Community
Venue

Figure 5 Community Venue and adjacent receivers

2.3

Recommendations for the Community Venue

We are satisfied that the day-to-day operation of the Venue can operate in compliance with the
noise limits in E25.6.3 and E25.6.15 of the AUP. This is due to the ample separation distance
between the Venue and proximate residential sites.
2.3.1

Noise management plan for private functions

We consider that use of the Venue for private functions can comply with the noise limits in
E25.6.3 and E25.6.15, provided that robust noise management practices are adhered to. We
recommend that a noise management plan is prepared to set out the operational noise
management measures that must be adhered to during functions and events. We suggest the
following condition:
Prior to use of the Venue for any private functions and/ or events, the consent holder
shall submit a Noise Management Plan for the certification of [insert delegation].
The Noise Management Plan shall set out the noise management measures that must
be adopted to ensure compliance with the noise limits.
The NMP shall address (but shall not be limited to):
i.

Amplified music (indoors and outdoors)

ii.

Use of outdoor areas after 10pm

iii.

Use of buses after 10pm

iv.

Management measures such as door closures and sound system limitations

v.

Any other noise source or management measure that may contribute to or
result in noncompliance with the relevant noise limits

3.0

Local Centre Zone

Figure 6 displays the Local Centre Zone (LCZ) in the south-eastern corner of the site. The site
is located on the corner of Dyke and Linwood Road, and adjoins the Residential Mixed Housing
Suburban Zone (RMHSZ) to the northern and western boundaries.
The LCZ will accommodate retail and commercial activity, including a tavern, café and
supermarket. Figure 7 displays the proposed site layout.
This advice is focussed on ensuring that the operational noise levels from the supermarket (the
activity closest to the residential zone), café and tavern, will generate reasonable noise levels at
future dwellings that will be established along the northern boundary of the LCZ.

Local
Centre
Zone

Figure 6 Local Centre Zone

Interface
with the
RMHSZ

Figure 7 Proposed activities in the Local Centre Zone

3.1

Maximum permitted noise levels

Noise levels between activities in the LCZ and the Residential Zone are controlled by Standard
E25.6.19 Business Zones Interface. This standard requires that noise levels from the LCZ must
not exceed the following noise levels when measured and assessed at the boundary of any site
in the Residential Zone:
Time

Noise level

Monday to Saturday 7am – 10pm

55dB LAeq

Sunday 9am- 6pm
45 dB LAeq
All other times

60 dB Leq at 63 Hz Leq
55 dB Leq at 125 Hz Leq
75 dB LAFMax

Noise levels between sites in the LCZ are controlled by E25.6.7. This standard provides for
daytime noise levels of 60 dB LAeq and night-time noise levels of 50 dB LAeq,60 dB at 63 Hz Leq,
55 dB at 125 Hz Le and 75 dB LAFMax.

3.2

Noise effects

The supermarket is the closest activity to the RMHSZ. The primary noise source from the LCZ
will include heavy vehicle movements and loading activities. Refuse handling and amplified
music associated with the café and tavern also have the potential to affect future dwellings in
the RMHSZ. Figure 8 displays the location of the refuse handling area/ delivery zone for the
café.

Café refuse
handling area

Supermarket
loading area

Figure 8 Loading and waste handling activities

3.3

Noise modelling and predictions- supermarket loading activities

We have used Brüel & Kjær Predictor computer noise modelling software to prepare noise level
predictions of loading activities in the supermarket loading area, based on the International
Standards ISO 9613-1/2 Acoustics – Attenuation of sound during propagation outdoors. The
noise model incorporates sound power levels of loading machinery and refrigerated trucks we
recently obtained from another supermarket.
The noise model takes into account two refrigeration trucks arriving in the loading area within a
15-minute period.
3.3.1

Proposed mitigation

We have worked extensively with the Project Team to mitigate the potential noise levels from
loading activities in the supermarket.
A key focus of our assessment has been to ensure the closest dwellings in the RMHSZ will be
adequately protected from sleep disturbance effects if loading activities are undertaken during
the night-time period when lower night-time noise limits apply.
The noise modelling takes into account the following mitigation:
1. The construction of a 2m high acoustic barrier on the boundary between the LCZ
and RMHSZ.
2. The installation of a rapid close door and a full loading dock enclosure for all
truck deliveries

3.3.2

Noise level predictions

The noise level contours are provided in Appendix A. The noise level predictions demonstrate
that the supermarket can achieve compliance with the maximum permitted noise levels
prescribed by E25.6.19 Business Zones when measured and assessed at the ground floor
(1.5m in height) of the closest dwellings on sites in the RMHSZ.
The 2m high acoustic barrier will only screen the ground floor of the future dwellings. The noise
level predictions demonstrate that loading activities during the night-time will not comply with
E25.6.19 when measured and assessed at upper levels (i.e. first floor and higher). The
predicted noise levels during the night-time will exceed the permitted noise levels by up to 5dB
(no greater than 55 dB L Aeq) when measured and assessed at the first floor or above. If the
dwelling is single story, no exceedance is predicted.
3.3.3

Assessment of effects

The noise level predictions demonstrate that the supermarket noise levels received at the
ground floor of the future dwellings (including the outdoor areas) will comply with the noise
levels anticipated and provided for by E25.6.19 Business Zones.
If the dwellings are single level, no further mitigation will be required to ensure occupants enjoy
adequate amenity during the day and night-time periods.
If the dwellings are greater than single level, the following acoustic treatment will be required to
ensure that noise sensitive spaces above the ground floor are designed and constructed to:
i.

Provide an adequate level of outside to inside noise reduction (NR). A NR of 25
dB will be required to ensure that noise levels are consistently below 30dB LAeq
inside habitable rooms. This is achievable by standard construction and no
specific glazing or façade upgrades are likely to be required.

ii.

Provide mechanical cooling and ventilation to ensure occupants do not need to
open windows and doors during the night-time period. This can be achieved
simply by meeting the requirements of E25.6.10.(3)

3.4

Recommendations

3.4.1

Supermarket

We recommend the following conditions are applied.
1. [Acoustic fence] An acoustic fence shall be constructed along the western
boundary of the LCZ in the locations shown on the plans entitled <<insert final
plan reference>> prior to operation of the supermarket. The fence must be
maintained to be acoustically effective for as long as the consent is given
effect to. The fence must be no less than 2.0 m high. It must have no gaps
along its length or at its base, including where it is joined to any other
structure. The surface density of the fence must be no less than 10 kg/m2.
2. The rapid close door on the exterior of the loading dock must be installed and
operated in a manner that ensures that the noise level does not exceed 55dB
LAFmax when measured and assessed on any residential zone property.

3. Loading and unloading of trucks between the hours of 10pm and 7am must
only occur inside the loading dock with the rapid-close door closed. The
rapid-close door may only be opened to allow for the ingress or egress of
trucks. Loading and unloading of trucks may occur in the loading dock
between the hours of 7am and 10pm with the rapid-close door open.

2m acoustically
effective fence
along western
boundary of LCZ

Fully enclosed
loading dock with
rapid-close door

Figure 9 Location of 2m acoustic fence on boundary of LCZ and the fully enclosed loading
dock with rapid-close door
4.

[supermarket mechanical plant] Prior to establishing any rooftop mechanical
plant and/or equipment, the consent holder shall obtain a report from an
appropriately qualified and experienced acoustics consultant to confirm that
the plant and enclosures have been designed and constructed to ensure that
noise generated by the plant will comply with the noise limits in condition
[insert] when assessed cumulatively with all other sources of noise on the site.

5. [supermarket noise levels-ground floor dwellings] The noise rating level
arising from the supermarket activity shall comply with the following noise
limits when measured and assessed at the ground floor (1.5m in height) of
any property in the residential zone. Noise levels shall be measured and
assessed in accordance with NZS6801:2008 Acoustics – Measurement of
Environmental Sound and NZS6802:2008 Acoustics – Environmental Noise
Time
Monday to Saturday 7am –
10pm

Noise level

55dB LAeq

Sunday 9am- 6pm
45 dB LAeq
All other times

60 dB Leq at 63 Hz Leq
55 dB Leq at 125 Hz Leq

75 dB LAFMax
Note: This noise limit only applies 1.5m above the ground in the residential
zone.

6. [Lot 7001- Future residential dwellings within 40m of Lot 6001]
All habitable rooms of dwellings located on the first floor or higher shall be
designed, constructed and maintained to ensure that they have adequate
cooling and fresh air supply to meet the requirements of AUP standard
E25.6.10.(3).
Note – this condition only applies to dwellings on Lot 7001 (or subdivided lots
of Lot 7001) that are within 40m of the boundary of Lot 6001 (Local Centre
Zone).

3.4.2

Café and tavern

The operational noise effects from the café and tavern can comply with the noise levels
prescribed by E25.6.19 Business Zones Interface, subject to the adoption of good noise
management practices.
We recommend that prior to the operation of the café and tavern, a noise and management plan
(NMP) is submitted that addresses the necessary noise management measures that are
required to achieve compliance. We recommend a condition requiring a noise management
plan is applied to the café and tavern. This could be similar to the NMP condition
recommended in section 2.3.1 of this advice.

4.0

Conclusion

Karaka North Village proposes to subdivide an 81-hectare block at 69a Dyke Road and 348
Linwood Road, Papakura, Auckland. The proposal is to create an integrated rural village
settlement, comprising residential development and a local centre at the intersection of Dyke,
Blackbridge and Linwood Roads.
Styles Group have assessed the operational noise levels from the proposed on-site water
treatment and wastewater treatment and disposal system, the community venue and activities
in the Local Centre Zone. We have provided recommendations to ensure the operational noise
emissions from these activities are reasonable and / or will comply with the noise standards of
the AUP.
Please contact me if you require any further information.
Yours sincerely,

Jon Styles, MASNZ
Director and Principal
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Discharge to irrigation field
Specific Conditions:
Rate of Discharge to Irrigation Field
1) The total volume of treated wastewater discharged to the irrigation field shall not
exceed 850m3/day.
2) The rate of application shall not exceed 20 millimetres per day in any part of the
land application area.
3) Should soil moisture monitoring, as specified by Condition 36) 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 36) e) indicates that the soil moisture levels are suitable
for irrigation.
4) No treated water shall be applied to land within 40m of any bore used for
abstraction of water for human consumption
5) 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).
6) The land application area shall be designed in general accordance with the figure
in Appendix 1 of the Karaka North Village Water and Wastewater Design Report
(Ref:210203)] by Apex Environmental.
7) The land application area shall not be used:

a) For roading whether sealed or unsealed;
b) As a hardstanding area;
c) For erecting buildings or any non-effluent system
structures; or

d) For activities that require intensively managed grass
surfaces (e.g. grass tennis courts, bowling greens and
golf tees and greens)
8) 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.
9) 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 25) annual report.
10) 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.
11) 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; and
d) Details of the sub-surface irrigation system design,
including dripline depth, emitter type, emitter spacing and
lateral spacing.
12) 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.
Performance Monitoring:
13) The consent holder shall give the Council no less than 10 working days’ notice of
the first exercise of this consent.
14) 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. 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.
15) 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
1.5m
16) 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.
17) 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 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; and

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.
Groundwater Monitoring
18) 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 20 of this consent.

19) The consent holder shall establish a down-gradient piezometer at least six
months prior to exercising this consent. and begin groundwater in accordance
with Condition 20 of this consent.
20) 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 18 and 19 of
this consent. Each log shall clearly indicate the depth of the bore and the depth to
groundwater.
21) 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 nitratenitrogen concentration greater than 5 mg/L; and/or

b) The down-gradient monitoring bores have an Escherichia
coli of 10cfu/100mLs or more.
The report shall outline the likely reasons for the exceedance and methods to reduce
the adverse effect.

22) 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 25) Annual Report, of the effluent and test for
the following parameters.

Parameters
Monitoring Frequency
Total nitrogen
Nitrate-nitrogen
Ammoniacal nitrogen
Carbonaceous 5-day biochemical oxygen demand
(cBOD5)
Monthly
Total suspended solids
Total phosphorus
Escherichia coli
pH
Compliance Limits
23) The effluent from the wastewater treatment system immediately prior to
discharge to the land application area shall comply with the following criteria:

Parameters
Total Nitrogen [mg/L]
cBOD5 [mg/L]
Total Suspended Solids [mg/L]
Total Phosphorus [mg/L]
Escherichia-coli [CFU/100mL]

12-month median shall not exceed
5
5
4
2
2

24) If the effluent from the wastewater treatment system exceeds the limits set in
Condition 23 above, the consent holder shall investigate and provide an
explanation of the potential causes and corrective actions of the exceedance
within 15 working days of obtaining the monitoring results.
25) 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
b)
c)
d)
e)
f)
g)
h)

i)
j)
k)
l)

the previous years’ results;
A summary of the volumes of treated wastewater
discharged to land, including;
A summary of the quality of treated wastewater
discharged to land;
A summary of the volumes of treated wastewater
discharged to the infiltration trench;
A summary of the volumes of treated wastewater
discharged to the infiltration trench;
A summary of the soil moisture monitoring data and
irrigation zone availability
The calculated nitrogen loading to the irrigation field
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;
Comments on compliance with this consent
A summary of any complaints received, the validity of
each complaint and the corrective action taken;
A summary of any malfunctions or breakdowns and the
corrective action taken; and
Any other issues considered relevant by the consent
holder.

26) At all times the consent holder shall ensure that the Council has a copy of the upto-date Operations and Management Manual.
27) 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 26 of this
consent.

General:
28) 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.
29) No ponding or surface run-off of effluent shall occur on the irrigation field as a
result of the exercise of this consent.
30) 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.
31) No sludge or grease is permitted to be discharged to land or water.
Soil Monitoring
32) The Consent Holder shall engaged a suitably qualified and competent individual
to take composite soil sampling on an annual basis from four representative
locations, selected at their discretion within the irrigation fields. 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.
33) The soil samples shall be analysed for the following parameters:

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

Soil Moisture
35) 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. After a period of two years, subject to council approval, the soil
monitoring frequency may be reduced to once every three years if results indicate
soil conditions have not been impacted by irrigation discharge
Irrigation Management
36) At least three months prior to the discharge of wastewater, KNVL 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
d. Details of the acceptable plant species within the irrigation field
e. A methodology for monitoring soil moisture levels to estimate suitability for
irrigation
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.

37) 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

Riparian Planting
38) Riparian planting to be carried out in accordance with the Greenwoods Plan
(REFXXX) accompanying the overall development submission

Discharge to Rapid Infiltration trench
The wastewater treatment process at the WWTP and physical discharge facilities shall be
designed, operated and maintained, and receiving environment monitoring shall be, in
general accordance with the information provided with the application.
39) 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.
Specific conditions
40) The treated wastewater compliance monitoring point for the purpose of
monitoring compliance with Conditions 41) and 44) shall be at a point within the
treatment plant compound, immediately following the final wastewater treatment
plant treatment step.
Discharge Limits

41) The consent holder shall ensure that the quality of the treated wastewater at the
treated wastewater compliance monitoring point does not exceed the limits as set
out in Table 2:
Parameters
Total Nitrogen (mg/L)
Ammoniacal Nitrogen (mg/L)
cBOD5 (mg/L)
Total Suspended Solids (mg/L)
Total Phosphorus (mg/L)
Escherichia-coli (cfu/100mL)

Median
5
2
5
4
2
2

Table 2: Treated Wastewater Quality Discharge Limits
42) For the purposes of this condition, to determine compliance with median limits no
more than 6 samples out of any 12 consecutive monthly samples shall exceed
the specified limit

43) 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 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.

Treated Wastewater Monitoring (Immediately After Wastewater Treatment
Plant)
44) The consent holder shall take 24-hour flow proportioned samples of the treated
wastewater on a monthly basis from the treated wastewater compliance
monitoring point, for the purposes of determining compliance with Condition 45)
and monitoring under Condition 48). All wastewater quality analyses shall be
undertaken by an IANZ accredited or equivalent laboratory. All methods used
shall be appropriate for the wastewater analyses undertaken.
45) The consent holder shall take 24-hour flow proportioned samples (taken in
accordance with Condition 44) of the treated wastewater on a monthly basis from
the treated wastewater compliance monitoring point and analyse for the
parameters set out in Table 3.
Parameters
Total Nitrogen
Ammoniacal Nitrogen
Nitrate Nitrogen
Nitrite Nitrogen
cBOD5
Total Suspended Solids
Dissolved Reactive Phosphorus
Total Phosphorus
Escherichia-coli
Temperature
Electrical Conductivity
Total Residual Chlorine
pH
Table 3: Treated Wastewater Quality Monitoring

Unit
(mg/L)
(mg/L)
(mg/L)
(mg/L)
(mg/L)
(mg/L)
(mg/L)
(mg/L)
(cfu/100mL)
°C
S/cm
(mg/L)
-

Receiving Environment Monitoring Programme
Monitoring of Whangamarie Stream
46) 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.
47) The sample sites shall be confirmed with the Council at least three months prior
to the exercise of this consent.
48) 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.

49) After a period of 2 years, subject to council approval, 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.

50) All surface water quality samples shall be tested for the following parameters:
Parameter
pH
Total Suspended Solids
Total ammoniacal nitrogen
Nitrate-nitrogen
Nitrite-nitrogen
Total nitrogen
Dissolved reactive phosphorous
Total phosphorous
Escherichia coli
Soluble cOBD5
Table 4 – Surface water parameters
All sample analyses shall be undertaken by and IANZ accredited or equivalent laboratory. All
methods shall be appropriate for the sample analyses undertaken.
Discharge Volume
51) The discharge to the rapid infiltration trench shall not exceed a maximum wet
weather volume of 850m3 of treated wastewater per day.
Discharge Location
52) The discharge location shall be to land via rapid infiltration trench alongside the
unnamed tributary of the Whangamarie Stream as shown in Figure 5 of the
Karaka North Village Water and Wastewater Treatment Design report Ref
210203
Discharge Monitoring
53) The consent holder shall monitor the flow rate of treated wastewater discharged
to the infiltration trench (prior to the discharge location) and shall record the total
daily discharge volume.
Operations and Management Plan
54) 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

facilities' operation or management that could affect the quality and quantity of
the discharge to the coastal marine area. An electronic copy of the OMP shall be
provided to the Council within 10 working days of a request to do so.
As a minimum, the OMP shall include:

a) A full description of the entire treatment and land

b)

c)
d)

e)
f)
g)
h)
i)
j)

application system, including a site map showing the
location of the treatment system and the land application
area and sampling sites;
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;
A description of the sampling location/s and methodology
for sampling the treated wastewater discharge;
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;
Details of contingency plans and procedures to address a
critical power or equipment failure at the WWTP;
Procedures for recording routine maintenance and all
major repairs that are undertaken;
The consent holders chain of command, responsibility
and notification protocols;
A description of odour mitigation measures at the site;
The means of receiving and dealing with any complaints;
and
Procedures for continuous reviewing and improving of
the manual.

55) Any improvement or review of the OMP shall be consistent with the objective of
the OMP and submitted to the Council for certification.
Monitoring of Ecology
56) 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.
57) 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 council
approval, the in-stream monitoring frequency may be reduced to once every
three years if results indicate the ecological community has been unaffected by
the discharge.

58) 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
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