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1.

INTRODUCTION

This proposal is for a fast-track consenting referred project for subdivision of an 81 hectare 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, 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.
The site is roughly square, bounded by the Whangamaire Stream estuary and Dyke Road Esplanade Reserve
to the west, Linwood Road to the south, Dyke Road to the east and 101 Dyke Road to the north (Figure 1).

Figure 1. Proposed Karaka North Village development site.
The development proposes a new rural residential village with areas of open space, retaining rural amenity
and character.
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2.

SIGNIFICANT NATURAL AREA OVERLAYS

The western boundary of the site is subject to two Significant Ecological Area (SEA) overlays. The coastal
vegetation within Dyke Road Esplanade Reserve is covered by a SEA-Terrestrial and the Whangamaire Stream
estuary is part of the Coastal Marine Area (CMA) and is covered by a SEA-Marine (Figure 2).

Figure 2. Auckland Council GeoMaps Significant Ecological Area overlay on adjacent to the development
site.
The SEA on the Esplanade Reserve is designated SEA_T_4499, for factors 2, Threat Status and Rarity and 4,
Stepping-stones, migration pathways and buffers (AUP, Schedule 3).
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The adjacent SEA on Whangamaire estuary is designated SEA-M2-29a, which also covers Drury Creek, Bottle
Top Bay and the southern shores of Pahurehure Inlet. AUP Schedule 4 Significant Ecological Area SEA-M229a lists the values of the area as:
Creeks and intertidal habitats
This area is comprised of a variety of intertidal habitats ranging from sandy mud intertidal
flats, to current-exposed rocky reefs and a variety of saline vegetation. Healthy and often
expanding areas of mangroves grow in the shelter of the Whangamaire Stream, and Drury
and Whangapouri Creeks and in the southern half of the Whangapouri Creek are notable
eelgrass (Zostera) beds. Drury Creek is comprised of a variety of intertidal habitats ranging
from sandy mud intertidal flats to current-exposed rocky reefs and a variety of saline
vegetation. Wading bird roosting area, including important area for pied stilt.
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3.

SITE ASSESSMENT

A site walkover and watercourse classification survey of the proposed Karaka North Development was
conducted by an experienced specialist ecologist (freshwater and coastal, and terrestrial) on 3 December
2019, 20 July 2021 and 27 September 2021.
The aquatic habitats and flow paths identified on the Auckland Council GeoMaps Catchment and Hydrology
Overlay were ground-truthed on the site, and were classified in accordance with the definitions of the
Auckland Unitary Plan – Operative in Part (AUP). Aquatic habitats were assessed under the criteria for
‘natural wetlands’ under the National Policy Statement for Freshwater Management 2020 (NPS-FM) and the
Resource Management (National Environmental Standards for Freshwater) Regulations 2020 (NES-F).
Photographs were taken and notes were made on the extent of the aquatic habitats and their ecological
quality, including width, substrate type, vegetation, riparian cover and habitat-limiting factors. Watercourse
extents, along with other notable features, culverts, and flow paths were marked using a handheld GPS unit.
Vegetation was assessed with specific attention to any remnant areas of indigenous vegetation. Avifauna
was recorded opportunistically during the site survey, and areas containing woody debris and other suitable
habitat for herpetofauna was noted.
The rainfall in the catchment within the previous four days of the flow path classifications exceeded 20mm,
as recorded at the nearest Auckland Council Environmental Monitoring Rainfall data site – Karaka Lysimeter
(Appendix 1), with 7.5mm recorded in the previous 24 hours. Although the classification was carried out at
the very beginning of summer, this degree of recent rainfall allowed the classifications to be carried out with
a high degree of confidence, and the classifications were subsequently corroborated by the Auckland Council
Freshwater Ecology specialist following his site visit in January 2020. The classifications were then reassessed
against the NPS-FM and NPS-F after their implementation in late 2020.
The results of these classifications informed the design of the proposed development.
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4.

AQUATIC HABITATS

4.1

Stream Classifications and Wetlands

The Auckland Council GeoMaps Catchments and Hydrology Overland Flow Paths overlay, for catchments of
4000m² and above are presented as Figure 3. These pathways can be indicative of permanent and
intermittent streams, and wetlands, but require a site assessment against the criteria in the AUP for
permanent and intermittent streams (ground-truthed) to determine if streams are actually present, and any
putative wetland habitat is required to be assessed against the NPS-FM and NES-F criteria for ‘natural
wetlands’.
The definition of a natural wetland in the NPS-FM refers directly back to the definition in the RMA i.e.
wetland includes permanently or intermittently wet areas, shallow water, and land water margins that
support a natural ecosystem of plants and animals that are adapted to wet conditions. The NPS-FM then has
the following exclusions:
natural wetland means a wetland (as defined in the Act) that is not:
(a) a wetland constructed by artificial means (unless it was constructed to offset impacts on, or
restore, an existing or former natural wetland); or
(b) a geothermal wetland; or
(c) any area of improved pasture that, at the commencement date, is dominated by (that is more than
50% of) exotic pasture species and is subject to temporary rain derived water pooling.
The NPS-FM then defines improved pasture means an area of land where exotic pasture species have been
deliberately sown or maintained for the purpose of pasture production, and species composition and growth
has been modified and is being managed for livestock grazing.
Figure 3 provides the numbering of the flow paths used in the classification assessment and referred below,
Table 1 provides the detail of the classifications and Figure 4 provides a summary map of the watercourse
classifications. Representative photographs of each of the numbered flow paths are provided in Appendix 2.
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Figure 3. AUP predicted flow paths (Auckland Council GeoMaps, overland flow path overlay). Mainstem
central watercourse and numbered flow paths.
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Table 1. Summary of classification of AUP predicted flow paths on Karaka North Development Properties.
Stream description or number
(refer to Figure 3)
Mainstem - above the farm treatment
ponds
Mainstem - between the ponds and
the bush
Cleared flow path to grate near
Oak lined access road
From broken pipe below access
road to 150m down from pipe
Final 115m to fence-line
Mainstem - from bush edge to
Whangamaire Stream Estuary
Mainstem Tributaries
1
2
3
4

Classification
OFP = overland flow path - not a stream
OFP

Not a stream
Occasional small patches with stream like characteristics;
mostly OFP
OFP
Permanent stream and pond

OFP
OFP
OFP
OFP into bush, intermittent stream within the bush, true left
branch with some channel incision up to 8m just before
fence line but terrestrial vegetation throughout (except
where pugged); true right branch, overland flow path but
signs of pugging.
5
OFP
6
OFP
7
OFP
Northern and Western Boundary tributaries, clock-wise from Dyke Road (NE corner)
8
OFP into bush, intermittent stream starts within bush, near
boundary fence
9
OFP
10
OFP
11
OFP
12
OFP into bush, intermittent stream within bush
13
OFP
14
OFP into bush, intermittent stream within bush
15
OFP
16
OFP ‘improved pasture’
17
OFP
18
OFP plus small patch of ‘improved pasture’
19
OFP
Southern and Eastern Boundaries clockwise from Linwood Road Bridge
20
OFP
21
OFP, including all tributaries
22
OFP
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Figure 4. Ground-truthed Classifications of AUP Overland Flow Paths Overlay.
Permanent and intermittent streams were present on the site. No natural wetlands were present on the
site. The central Mainstem watercourse, below the treeline, formed a permanent stream to the CMA, the
lower reaches of three tributaries formed intermittent streams within the treeline i.e. tributaries 8, 12 and
14 (Figure 4). Two areas of potential wetland habitat were assessed under the NPS-FM and NES-F as
‘improved pasture’ (OLF 16; and a small area on OLF 18; Table 2, Photo 1 and Photo 2).
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Table 2. Habitats reassessed according the natural wetland criteria in the NPS-FM and NES-F.
Site
Tributary 16

Description
Tributary 16 near the boundary fence which Some rushes in paddock with
formed a boggy area, but with some vegetation more than 60% pasture grass
indicative of a wetland
Not a natural wetland.

Lower third of
Tributary 18

Lower third of Tributary 18. A small hillock High point with temporary
approximately 115m up the catchment from the rain derived pooling and
estuary, with a small patch of rushes.
more than 80% pasture grass.
Not a natural wetland.

Photo 1. Tributary 16, improved pasture with greater than 60% pasture grass.
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Photo 2. Patch of Soft rush in pasture in lower third of Tributary 18.
At the request of Auckland Council, vegetative plots and additional assessments of the overland flow path in
the pasture above the bush in the centre of the site were undertaken in November 2021, the results of which
are presented in a separate Bioresearches memorandum1 . The additional tests were undertaken in
accordance with the MfE guidelines for wetland delineation and the vegetation tests demonstrated that the
subject area was not a natural wetland, with no uncertainty in the tests, which was corroborated by the soil
test, and hydrology assessment tool2.

4.2

Central Watercourse and Pond

The central watercourse formed defined channels at or within the bush areas fenced off upstream of the
pond. The main stream originated in a defined pool (1-2m wide by 4m long) with starwort (Callitriche
stagnalis) 4m upstream from the bush fenceline. Within the bush it formed a narrow incised channel, with
high shading (Photo 3). The riparian vegetation comprised poplar (Populus species), privet (Ligustrum
lucidum), rank grasses, Yorkshire fog (Holcus lanatus) and redwoods (Sequoia sempervirens). A second,
mainly dry intermittent stream flow path was present within the eastern tongue of bush. The streams flowed
north and north-west to a large pond in the centre of the site (refer cover photo).

1

Bioresearches memorandum to Karaka North Village Limited, Karaka North 69a Dyke Road – S92 response: Ecology,
dated 30 November 2021, 9pp.
2
Clarkson BR. 2014. A vegetation tool for wetland delineation in New Zealand. Landcare Research Contract Report
LC1793. Hamilton, NZ: Manaaki Whenua – Landcare Research. Fraser S, Singleton P, Clarkson B. 2018. Hydric Soils –
Field Identification Guide. Landcare Research Contract Report LC3233. Hamilton, NZ: Manaaki Whenua – Landcare
Research. Ministry for the Environment. 2021. Wetland delineation hydrology tool for Aotearoa New Zealand.
Wellington: Ministry for the Environment.
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Photo 3. Upper section of central watercourse within the fenced bush area.

The pond is roughly triangular with an approximately 40m wide base adjacent to the access road and tapering
approximately 60m to the streams. The pond is shaded by established trees (redwood, poplar, oak (Quercus
robur)). Common birds were seen utilising the pond, for feeding and breeding and it is expected that shortfin
eels (Anguilla australis), and potentially banded kōkopu (Galaxias fasciatus) will be present in the shaded
stream reaches upstream of the pond. There were no indications (scums, odour, dominance by exotic
macrophytes) of poor water quality and temperature control is provided by both the high shading of the
upstream watercourses and the established trees surrounding the pond.

Central Stream Ecology
The central stream flows out of a culvert several metres under the dam access way, travels 220m to the
boundary of the property before flowing 55m through the esplanade reserve to the CMA.
The culvert is 0.6m (internal diameter) with roots growing out of the culvert to the substrate below. The
water drops over sandstone substrate and large boulders approximately one metre step wise over about a
3m length, then drops another 0.4m over the next 3m to the stream bed. In the upper reaches the true right
bank (viewed in the direction of flow) was sandstone (Photo 4).
Within the subject land the stream bed is hard bottomed, mainly smooth papa, sandstone / mudstone. The
banks are mostly soft between areas of harder substrate and a layer of fine sediment overlays the harder
substrate in places.

For the first 15m the stream shows a high degree of hydrologic variation with large boulders, pools (Photo
5), shoots, drops and cobbles, and with the organic inputs of woody debris and leaf litter from the deciduous
trees, the stream provides good habitat for aquatic fauna. As the stream descends, towards the middle
Karaka North Village – Ecological Assessment
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section it forms more of a run over the hard substrate, but deep pools, drops and shoots are still present over
the sandstone/mudstone base (Photo 5 to Photo 8). As the stream passes into the bush in the region of an
old dam, the banks become very tall and the stream incised with deeper pools before opening out just before
the CMA. Water celery (Apium nodiflorum, an exotic aquatic weed) is common on the banks of the stream in
the central area.
Two steep drops were observed in the stream. The first, 30m from the culvert outlet, was a smooth 45o slope
of sandstone/ mudstone dropping approximately 2m (Photo 6). The second drop was a vertical (90o) 1.8m
drop from the stream bed to a pool in the lower section of the stream (approximately 200m from the culvert
outlet). Both drops formed complete natural barriers to swimming fish, and partial barriers for climbing fish.

Photo 4. Culvert outlet (top of photo), boulder and stream bed (bottom of photo)
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Photo 5. Small (1m x 1.2m) deep (0.5m) pool in hard stream bed approximately 30m from the culvert
outlet.

Photo 6. Steep near 2m drop into pool 30m from culvert outlet
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Photo 7. Middle section of stream, hard bottomed with wide flood plain.

Photo 8. Stream approximately 160m down from culvert outlet – hard substrate

The riparian area is dominated by exotic species, mostly grasses or weed species. Much of the vegetation in
the immediately vicinity of the steam is herbaceous, comprised of creeping buttercup (Ranunculus repens)
pasture grasses and pasture weeds, such as cleavers (Galium aparine), black nightshade (Solanum nigrum),
and dock (Rumex obtusifolius). Away from the stream on the slopes, exotic shrubs and trees become more
common. With the exception of the amenity trees planted adjacent to the access ways (European oak,
Quercus robur; London plane, Platanus x acerifolia; chestnut, Castanea;, redwood, Liquidambar), these are
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dominated by the exotic weed species woolly nightshade (Solanum mauritianum), crack willow (Salix fragilis),
gorse (Ulex europaeus) and privet (Photo 9 and Photo 10) Native shrubs, mānuka (Leptospermum scoparium)
, wheki ponga (Dicksonia fibrosa) were rare to occasional in the lower stream reaches.

Photo 9. Typical riparian vegetation view from middle of stream from south bank looking north

Photo 10. Typical riparian vegetation view from middle of stream from north bank looking south
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5.

TERRESTRIAL ECOLOGY

5.1

Vegetation

The site is highly modified, consisting of maintained pastures, amenity trees and hedgerows. Very little, if
any, naturally occurring native vegetation remains at the site.
Exotic trees, mostly European oak and London plane trees, line the access ways (Photo 11), with occasional
isolated large pines (Pinus radiata)- particularly in the southern corner of the property. Isolated oaks and
magnolia (Magnolia grandiflora) are protected from stock within wooden fencing (Photo 12). Maintained
hedgerows separate paddocks and along some of the raceways, particularly in the north and west of the
property (Photo 13). These hedgerows are exotic, comprised of macrocarpa (Cupressus macrocarpa) or
privet, occasionally with holly (Ilex aquifolium) interspersed.
Within the central area of the site, the central stream and pond is buffered by a stand of vegetation, fenced
from stock (refer to front cover photo). The vegetation is dominated by exotic species, including oak,
redwood and poplar. Pest weeds species woolly nightshade and Chinese privet are also presebt. Native
vegetation is depauperate, with occasional areas of small native ferns lining the channel banks and few
māhoe (Melicytus ramiflorus) saplings.
Downstream of the pond, the vegetation is dominated by rank grasses with gorse and patches of crack willow
and oak on the outer edges (Photo 9 and Photo 10).

Photo 11. Pasture and European oak lined access road
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Photo 12. Pasture and isolated magnolia, typical of the site

Photo 13. Pasture, maintained hedge rows, and pines on northern boundary.
The vegetation around the northern intermittent stream is dominated by privet (pest plant species) with
occasional larger pines.
The coastal esplanade reserve and riparian areas on the western boundary are also dominated by privet. The
pest plant tradscantia (Tradescantia fluminensis) occurs throughout the ground cover; with the occasional
Norfolk pine (Araucaria heterophylla) and poplar. Native vegetation is scarce, though māpou (Myrsine
australis), ponga (Cyathea dealbata), tarata / lemonwood (Pittosporum eugenioides), and ground cover ferns
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(kiokio, Parablechnum novae-zelandiae; pakau, Pneumatopteris pennigera) are present. No large native
trees or shrubs or stands of native vegetation were observed.
The vegetation of the soft intertidal of the Whangamaire estuary is within the Coastal Marine Area (CMA)
and was dominated by mangroves (Avicennia marina subsp. Australasica).
There are no ‘Notable Trees’ on the property (Auckland Council, GeoMap, Natural Heritage overlay).

5.2

Terrestrial Fauna

The site is a working farm with cattle throughout. No specific surveys were carried out for terrestrial fauna
but all birds were noted throughout the site survey period and habitats were assessed for potential use. A
drove of seven hares (Lepus europaeus) was observed in the paddock west of the pond outlet.
A list of the birds present on the site in December 2019 are presented in Appendix 3. All of these species
were common rural and coastal species, with no rare or ‘at-risk’ species recorded.
One endemic species was recorded, paradise shelduck (Tadorna variegata), a species considered abundant
nationally (Heather & Robertson, 20153). Other native species (not endemic) recorded were kingfisher
(Todiramphus sanctus), pūkeko (Porphyrio melanotus), spur-winged plover (Vanellus miles), welcome
swallow (Hirundo neoxena), and white-faced heron (Egretta novaehollandiae). All these species are also
abundant on a national basis (Heather & Robertson, 2015).
A pūkeko nest with seven eggs was observed within the riparian vegetation before the central pond (Photo
14), and three mallard ducks (Anas platyrhynchos) were observed with four young ducklings on the pond.

Photo 14. Pūkeko nest near the edge of the pond
3

Heather, B & Robertson, H (2015) The Field Guide to the Birds of New Zealand. Penguin Books (NZ) Ltd.
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Although no dedicated reptile surveys were undertaken, potentially suitable habitats for indigenous lizards
(most likely copper skink - Oligosoma aeneum, ‘At risk’) in the form of woody and artificial debris piles
surrounded by small areas of rank grass were identified across the project area. To ensure that the
development avoids and minimises the potential adverse effects on protected indigenous lizards that may
occur on-site, it is recommended that a Native Lizard Management Plan (NLMP) be prepared and
implemented. The NLMP should be prepared by an experienced herpetologist who holds a Wildlife Act
Authority (‘permit’) to work with protected indigenous reptiles.

Photo 15. Stacks of rubber tires that may provide refuge for copper skinks.

Photo 16. Area of stacked debris adjacent to rank grass

Karaka North Village – Ecological Assessment
63179 Karaka North Village Ecology - 2 Feb 2022 Version 5

19

6.

ASSESSMENT OF ECOLOGICAL EFFECTS OF PROPOSED DESIGN

6.1

Karaka North Village Design

The proposed development layout for the proposed village is illustrated in Figure 5.

Figure 5. Karaka North Village illustrative layout (Source: Calthom, July 2021).

6.2

Assessment of Ecological Effects

The proposed development layout has been designed with no lots proposed within the esplanade reserve or
immediately adjacent to permanent or intermittent streams. There are no earthworks planned within the
terrestrial SEA where it extends past the esplanade reserve and into the property, however ecological
enhancement works, including pest weed removal and replacement indigenous planting would improve the
ecological value of this area.

Pond and Dam
The large pond in the centre of the site will be retained, avoiding habitat modification and loss, and the
potential for significant downstream effects during removal. The pond provides an attractive aquatic habitat
and amenity feature, with shaded and open areas, surrounded by established trees. Common birds were
seen utilising the pond, for feeding and breeding and it is expected that shortfin eels will be present, and
potentially banded kōkopu. There were no indications of poor water quality and temperature control is
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provided by the high shading. The culvert under the access road will require modification, and improvement
of the current climbing fish passage is addressed in the design.
The dam has been present within the stream for more than 25 years (Auckland Council GeoMaps, 1996 aerial
photography). The proposed improvement works to the dam also provide for ecological improvements,
specifically the restoration of fish passage, with the addition of a low flow channel with rock embedment and
enhancement of both the upstream and downstream riparian habitats. The flow to the dam will not be
impeded and flow from the dam will be of longer duration with the weir and low flow channel replacing the
current manhole and culvert. The improvements to the dam do not raise any ecological concerns.

Construction Water
Sediment deposition in streams can reduce visual clarity, clog respiratory structures of animals (such as the
gills of fish), degrade benthic habitats and may result in burial and suffocation of aquatic biota (NIWA, 2015)4.
During earthworks, the potential for increased erosion and sedimentation from the work into the freshwater
environments and the adjoining CMA/estuarine environments, can be avoided and/or minimised by utilising
strict sediment control procedures, and will be addressed in the Erosion and Sediment Control Plan, working
to best practice guidance as required by Auckland Council.

Stormwater
Stormwater has been addressed in the Stormwater Management Plan (Calthom, 2021)5. The stormwater
design for the development is guided by the Auckland Councils Water Sensitive Urban Design principles.
Stormwater wetland and swales will be used for treatment of contaminants, prior to discharge to the streams
and CMA, and retention and detention will be provided by at-source retention for the lot and road areas and
the wetlands. The discharge from the wetland will be on the property using a combination of rock for energy
dissipation and vegetation. The green fingers of vegetation at the outlet will provide additional ecological
functions, with rough surface areas allowing for further polishing of the water from the site, providing for an
increase in the quality of the water leaving the site, as well as provision of habitat for fauna.
The stormwater plan assessed that the development will result in effects that are less than minor from
stormwater quantity, quality, erosion and safety perspectives and that the transition from farming with the
hydrology mitigation provisions, swales and wetlands will result in a better long-term outcome for the
environment (Calthom, 2021).

Potential for in stream erosion
The increase in volume of stormwater to the central stream below the large pond will likely result in some
erosion of the shallow stream banks over time. The effects of the change in stormwater will occur gradually,
in stages over several years, as the development of the site progresses. The base of the stream is largely
4

Davies-Colley, R., Hicks, M., Hughes, A., Clapcott, J., Kelly, D., Wagenhoff, A. (2015). Fine sediment effects on
freshwaters, and the relationship of environmental state to sediment load A literature review. Prepared for the Ministry
for the Environment. NIWA client report No: HAM2015-104. 105pp.
5
Calthom Consultants Limited (2021). Karaka North Village Stormwater Management Plan. Plan for Karaka North
Village Limited. 53pp.
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hard, comprised of sandstone / mudstone and is unlikely to erode down. The added volume of stormwater
flow in the stream below the pond access road will spill over the current low stream banks and into the
extensive floodplain areas of the upper and middle sections of the stream. Near the property boundary
(towards the CMA) the lower section of the central stream will be retained within the steeper embankments
and then dissipate over the wide upper intertidal area as it reaches the CMA.
The potential for erosion of the banks can be mitigated by soft engineering techniques including






Planting of stream banks, close to the steam channel with Carex, or similar species that hold the
ground together, that flatten out in flood flows and rise up again as the flow recedes.
Planting the riparian area with zones of plants, with emphasis on the littoral zone planting, that
provide stability as well as stream ecosystem services.
Boulders or large cobbles in strategic positions i.e. a.) on the inside of sharp bends to help armour
corners and b.) within the flow or on the edge of the flow to dissipate energy, create eddies and
provide hydrologic variation.
Occasional large wood debris, such as a log from any tree removal near the stream or pond, placed
within the floodplain to provide energy dissipation.

If further stream erosion control is required then recessed check dams could be used in a few areas where
the substrate was soft or at the downstream ends some of the deeper pools. These are intended to slow
stream velocity, dissipate sheet flows and decrease erosion to the stream bed. Although the streamworks
for the soft engineering may result in some short-term sediment release, this can be avoided by undertaking
the streamworks in summer when the stream is nearly dry, or with clean water diversion and strict sediment
controls during streamworks. The rocks will have positive effects of decreasing erosion and should benefit
the downstream receiving environment by reducing potential increases in fine sediment, as well as positive
effects for aquatic habitat, providing some hard, variable substrate for invertebrates to colonise.
In the upper stream, above the large pond, the primary method for erosion mitigation should be planting.
Fine sediment eroded in this upper section of the stream will end up in the pond, rather than be carried
immediately downstream, and most of it will settle on the bottom. Management of this, with respect to the
pond depth may need to be considered.
The NIWA’s effects of sedimentation on ecology, as listed above, are the general effects. The NIWA analysis
found that the data varied greatly depending upon the geomorphological setting; that some streams
naturally retain more fine sediment, specifically the soft bottom Auckland streams; that the most important
aspects on river ecology is probably a result of the light attenuation and the effects on water clarity; and that
even very high clay concentrations were not toxic over relatively short durations, to either mayflies or the
three most sensitive native fish (none of which were present at this site). Within this smooth, hard bottomed
stream section, the adverse effects on stream ecology from a potential pulse of sediment during a storm
event, is assessed as low, and with the erosion mitigation methods recommended in place, is assessed as
very low.

Fish passage
Fish passage to the dam and the upstream habitats needs only to be provided for climbing fish i.e. fish that
could successfully negotiate the two natural downstream barriers. The native fish species most likely to
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require passage are shortfin eel and banded kōkopu. Both are common in Auckland, diadromous (move
between the sea and freshwater habitats during their life cycle), and are very strong climbers.
Fish passage solutions can be found in the New Zealand Fish Passage Guideline document6 but design of
solutions are site specific and should be a collaboration between the project engineer and project freshwater
ecologist or fish passage specialist to ensure the solution meets the varied requirements.
The collaborative solution for this site is a narrow concrete ramp channel with rocks, in general accordance
with the designs in the Fish Passage Guidelines (refer Calthom, 2021, Figures 10 to 12, Drawing number 4508,
Dam spillway and fish passage details).

Treated effluent disposal trench
The waste water treatment system for the site has been assessed by Apex Environmental Limited, supported
by Babbage Consultants Limited7. The final treatment for the site will be via a treated effluent disposal
trench filled with scoria, capped with fines and planted. Under all modelled scenarios, Whangamaire Stream
estuary water quality was assessed to improve or remain largely unchanged as a result of the discharge
(Babbage, 2021).
Wool matting is intended to be used to ensure that the area is stabilised until the planting is established.
Planting of robust littoral zone native vegetation that can tolerate both wet and dry ground is recommended
in the filled trench, grading into more upper riparian zone native vegetation.

Terrestrial Vegetation and SEAs
The larger terrestrial vegetation on the farm is comprised of exotic trees, either oaks or plane trees lining the
access ways, or maintained hedgerows comprised of macrocarpa, privet and holly, or isolated amenity trees.
There are no areas of native shrubs or trees on the site that will be impacted by the proposed development.
The proposed development is highly unlikely to have adverse effects on the biodiversity values of the SEAs
and CMA adjoining the site. Some debris piles and hedgerows may support native copper skink, which could
be managed under a lizard management plan, with triggers for habitat enhancement where vegetation
values would be retained. Therefore potential adverse effects could be easily mitigated and turned into
positive effects with weed control, pest control and some infill planting of the vegetated areas that sit within
the development site. This would have long lasting positive effects on the biodiversity values of both SEAs
and positive effects on the extent of the SEA-terrestrial, by vegetative buffering, increased ground cover,
increasing filtration of contaminants, and reduction in both plant and animal pests.

Whangamaire Stream Estuary – ‘Natural Wetland’

6

NZ-FishPassageGuidelines-upto4m-NIWA-DOC-NZFPAG.pdf
Babbage (2021) Karaka North Development – Treated Wastewater Discharge Assessment.
Environmental Limited 25pp.
7
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In November 2021 the High Court quashed earlier declarations made by the Environment Court and made a
declaration that: The Resource Management (National Environmental Standards for Freshwater) Regulations
2020 apply to natural wetlands in the coastal marine area. Under this decision site works within 100m of the
mangroves in the CMA, in Whangamaire Stream estuary, are required to be assessed against the NES-F
regulations, for the taking, use, damming, diversion, or discharge of water within a 100 m setback from a
natural wetland; and earthworks or vegetation clearance within 10m of a natural wetland.
The 20m wide Dyke Road Esplanade Reserve separates the Karaka North Development from the
Whangamaire Stream estuary and the CMA. No works are proposed in the Esplanade Reserve and therefore
the site works do not trigger NES-F Regulation 54 (a) or (b), i.e. earthworks or vegetation removal within 10m
of a natural wetland.
The treated stormwater and treated wastewater discharges from the development to the CMA trigger NESF Regulation 54(c) for the discharge of water within 100m of a natural wetland. As discussed above, there
is no direct discharge from the wastewater field to surface water, with all of the water discharging via the
ground to the stream. The water quality effects of the discharge of water from the wastewater treatment
on the site were assessed by Babbage Consultants Limited (2021) as minor, with water quality of
Whangamaire Stream estuary assessed to improve or remain largely unchanged as a result of the discharge
(Babbage, 2021). The stormwater will be discharged to the land near the esplanade reserve with treatment
via vegetative swales.
The discharges are all treated and ultimately discharge either via land or the stream to an open intertidal
area, with a tidal range of up to 4m, driven by the Manukau Harbour. The ‘natural wetland’ is the band of
mangroves lining the banks of the Whangamaire Stream estuary. Mangroves in the Manukau Harbour and
wider Auckland and Northland areas are common, abundant and are robust to changes in sedimentation and
water quality. The effects of any discharge from land from this site in terms of drainage of the coastal wetland
or disturbance of the hydrological regime sufficient to result in adverse effects on the mangroves is assessed
as negligible.

6.3

Summary

In summary, the proposed development avoids streams and aquatic habitats, does not impinge upon the
adjacent SEA-terrestrial (excepting weed removal and restoration planting) or SEA-marine and does not
adversely affect any other significant ecological habitats. To mitigate potential adverse effects of the
development, at the detailed design stage, the following plans and design solutions are proposed:






Coastal Vegetation Planting Plan and Stream Riparian Planting Plan, including the provision for
maintenance and replacement plantings for a period of at least five years (where these areas sit
within the development site).
Weed and Animal Pest Control Plan
Climbing fish passage design solutions to be incorporated into the pond outlet culvert, to improve
the upstream and downstream connectivity.
Native Lizard Management Plan
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7.

APPENDICES

7.1

Appendix 1 – Rainfall

Rainfall Depth – Karaka Lysimeter 3/11/19 -3/12/19 (Auckland Council GeoMaps Environmental
Monitoring).
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7.2

Appendix 2 - Photographs of flow paths

(refer Figure 3 for flow path number).

Upper Mainstem catchment from corner of Dyke and Lynwood Roads – no streams, no wetlands

Upper Mainstem catchment view from near the milking shed towards Dyke Road – no streams

Upper Mainstem catchment view towards Dyke Road – no streams
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Upper Mainstem catchment above dairy shed treatment ponds (located behind the hedge)

Lower of three dairy shed treatment ponds

Cleared flow path from pond to grate – no stream

Catchment to start of the Mainstem (in the trees in the centre background) – no streams
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Overland flow path to start of the Mainstem (within trees in background) – no stream

Start of Mainstem Stream- a pool with aquatic habitat 4m from the fence line

Mainstem stream within treeline – permanent stream

Mainstem Pond
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Tributary 4 flow path, some pugging - no streams

Tributary 5 flow path - no stream

Tributary 6 flow path – no stream

Tributary 7 flow path - no stream
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Tributary 8 flow path – no streams before bush

Tributary 8 – start of intermittent stream just before property boundary fence

Tributary 9 flow path – no streams

Tributary 10 flow path - no streams
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Tributary 11 flow path – no stream

Tributary 12 – intermittent stream within bush area

Tributary 12 flow path – no stream outside of fenced bush

Tributary 13 flow path – no stream
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Tributary 14 flow path at fenceline – no stream

Tributary 16. Area with low presence of Juncus effusus and buttercup. Improved pasture

Tributary 17 near fenceline – no stream

Tributary 18 Upper catchment - no stream
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Tributary 18 – Small patch of rushes in pasture. Improved pasture.

Tributary 18 view towards Whangamaire Stream Estuary – no stream

Tributary 22 – no streams
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7.3

Appendix 3 - Bird Species Recorded

Common Name
Status
Scientific Name
Blackbird
Turdus merula
Chaffinch
Fringilla coelebs
Housesparrow
Passer domesticus
Kingfisher
N
Todiramphus sancta vagans
Mallard
Anas platyrhynchos
Myna
Acridotheres tristis
Paradise shelduck
E
Tadorna variegata
Pheasant
Phasianus colchicus
Pūkeko
N
Porphyrio porphyrio melanotus
Spur-winged plover
N
Vanellus miles novaehollandiae
Welcome swallow
N
Hirundo tahitica neoxena
White-faced heron
N
Ardea novaehollandiae novaehollandiae
E = endemic, N = native, remainder are introduced species
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