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Executive summary
Ariki Tahi Sugarloaf Wharf Limited (“ATSW”) is seeking resource consents for the upgrade of Te Ariki
Tahi Sugarloaf Wharf at Te Kouma. Sugarloaf Wharf is a located in the western side of Waipapa Bay,
on the southern shore of Coromandel Harbour near Te Kouma. This report provides an ecology and
coastal water quality assessment of the proposed wharf upgrade, covering the following potential
effects of the proposed development:
1.

Effects on the benthic environment;

2.

Effects on the water column;

3.

Effects on marine mammals;

4.

Effects on birds; and

5.

Effects relating to biosecurity (marine pests).

The ecology and water quality assessment is based on designated field surveys and technical expert
assessments, as well as existing information, including Waikato Regional Council technical reports and
other scientific studies conducted in the area of interest. The findings of the assessments are
summarised below.
Benthic environment
•

Assessment of effects
o

Previously modified intertidal and shallow subtidal reef, and shallow subtidal mud and
shell habitats within the reclamation and dredging footprints, together with
associated communities of sessile species (and those with limited mobility) will be
altered or eliminated.

o

While the further loss of a small section of reef will have additional, localised impacts
on the common suite of species and habitats present, ecological impacts are likely to
be negligible at the scale of the harbour and beyond.

o

The proposed channel area contains a more diverse benthic assemblage and higher
densities of benthic macrofauna than nearby sites towards the east and west. These
differences are likely to be due to the coarser substrate (which is classified as a
biogenic habitat) and possibly stronger currents on the western side of the bay. No
rare or particularly sensitive taxa were observed in video footage or obtained in grab
samples.

o

The impacts of losing a small area of shell and shelly-mud will be very localised. While
shell hash is considered a biogenic habitat, very few large epifaunal taxa (which
included the invasive Mediterranean fan worm) were observed growing on the
habitat.

o

Assuming a total loss of habitat within the reclamation and dredging areas, it is our
opinion that, due to the common nature of benthic species and habitat and the
relatively small area affected, the level of adverse effects on the wider ecosystem is
likely to be low.

o

The benthic effects arising from the construction of the boat maintenance grid will be
confined to the disturbance of seabed in the area covered by the mooring poles. This
area is very small, and these effects are therefore assessed as negligible.
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o

Sediments will be suspended and dispersed beyond the dredging site. The key
communities potentially affected are those associated with subtidal muddy sediment,
and intertidal and subtidal reef.

o

Available information suggests dredging is unlikely to have a measurable impact on
the surrounding mudflats and associated benthic communities. Adverse depositional
effects are also considered to be unlikely on surrounding reefs, and resuspension and
redispersal means they would be minor and short lived if they did occur.

o

Sediment plumes generated during dredging could also cause localised, short-term
effects on surrounding water quality. However, it is unlikely that short-duration,
sediment plumes will adversely affect nearby communities that are regularly exposed
to elevated suspended sediment concentrations.

o

Sediment contaminant levels are either below the laboratory detection limit or below
respective guideline values. Only low (if any) amounts of sediment contaminants will
therefore be released during dredging and any associated effects will likely be
negligible.

o

The range of activities authorised at the relocated boat maintenance grid is very
restricted, resulting in a very low likelihood of potentially harmful substances being
used and discharged to the harbour. For this reason, associated effects are assessed
as negligible.

•

Mitigation and monitoring
o

Potential options for mitigating intertidal effects include the use of large boulders on
revetments, which produce numerous cracks and crevices suitable for colonisation by
marine invertebrates and adding additional texture to the wharf structure and rock
revetments, which would provide additional habitat.

o

Options for mitigating the effects of the subtidal section of reef are limited but are
not deemed necessary considering the expected negligible ecological impact on the
scale of the harbour.

o

We recommend conducting subtidal benthic monitoring surveys before and after the
construction to confirm our predictions that effects are largely confined to the
dredging area or, if effect do occur over a larger area, measure recovery times.

o

We also recommend conducting regular (e.g., weekly) assessments of the intertidal
reefs near the capital dredging area to confirm that mobilised sediment is not being
deposited on them.

o

Finally, we recommend monitoring in relation to future maintenance dredging,
informed by the result of construction monitoring.

Water column
•

Assessment of effects:
o

Sediment loads entering Coromandel Harbour are naturally relatively high and
variable, and largely influenced by weather events. As a result, suspended sediment
concentrations in the harbour, including the proposed construction area, are variable
and periodically high.

o

Aquatic flora and fauna present both near the proposed construction site and in the
wider harbour are likely well accustomed to varying and periodically high levels of
suspended sediment.
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•

o

During dredging (capital and maintenance), water quality effects may arise from the
release and subsequent spread of fine sediment and/or contaminants, nutrients or
faecal bacteria from dredged or resuspended sediment. Investigations of sediment
contaminants demonstrated that levels were below detection or relevant guideline
values, indicating that sediment disturbance will not release harmful concentrations
into the water column. Once operation of the upgraded wharf commences,
stormwater runoff may release contaminants to the harbour.

o

Effects from the release of suspended sediment during capital dredging with effective
monitoring and controls in place are expected to be confined to the area of and near
the proposed dredging area and assessed as low. During maintenance, dredging
effects are expected to be of similar nature but substantially lower intensity and
effects are assessed as low.

o

The level of effects from the release of nutrients and faecal bacteria during capital
dredging is assessed as negligible to low and during maintenance dredging as
negligible.

o

Water column contaminant levels expected to result from the release of contaminants
associated with fine sediments during capital and maintenance dredging are of no
ecological concern and the level of effects is assessed as low.

o

The level of effects from stormwater runoff is expected to be low

Mitigation and monitoring:
o

It is recommended that maximum allowable suspended sediment (total suspended
solids or turbidity) levels (trigger levels) outside a mixing zone surrounding the
dredged area are specified at levels reflecting natural variability and that the dredging
activity is managed to ensure these levels are not exceeded. Trigger levels should be
specified for specific distances downstream from the dredging location and, because
of the high natural variability, should focus on comparison to background or
reference levels.

o

Monitoring is required during capital and maintenance dredging to measure
suspended sediment concentrations at the appropriate locations and times to inform
an assessment of compliance with trigger levels and, if necessary, effective
management responses.

Marine mammals
•

Assessment of effects:
o

The level of effects of the proposed activities on marine mammals is assessed as low.
This conclusion is based on the findings that:
▪

Coromandel Harbour is not a critical habitat or feeding area for marine
mammals;

▪

The likelihood of marine mammals utilising Coromandel Harbour is low;

▪

Marine mammals can avoid the construction area;

▪

Noise levels generated by dredging activities are low and that there is no risk
of auditory injury to marine mammals that might be in the area;
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•

▪

Low amounts of construction-related debris are expected to be generated
during construction and measures are in place for collecting accidentally
released debris;

▪

Contaminant levels in dredged sediments are below levels that would be
harmful for marine mammals; and

▪

Marine mammals are not sensitive to temporary increases in turbidity.

Mitigation and monitoring:
o

We support the proposed requirement that any debris accidentally released into the
marine environment from the construction or operation of the wharf must be
immediately retrieved.

o

No further mitigation or monitoring is recommended.

Birds
•

•

Assessment of effects:
o

Of 25 bird species recorded or considered likely to use the area within 10 km of Ariki
Tahi, only kororā (little blue penguin) and variable oystercatcher were identified as
potentially being affected by the proposal. Both species have a conservation threat
status of ‘at risk’.

o

The magnitude of unmitigated effects on variable oystercatcher and little blue
penguin is conservatively assessed as low and negligible respectively, resulting in an
overall level of effect which is low and very low for these species respectively (at the
scale of Coromandel Harbour).

o

Two ‘threatened’ and eight additional ‘at risk’ species have been recorded in the wider
area (within 10km of Ariki Tahi), but these species are unlikely to be affected by the
proposal because their life history or habitat preferences mean they are unlikely to
make use of the habitats affected by the wharf upgrade.

o

Given that no mangrove habitats will be affected by the proposal, any banded rail,
bittern and fernbird are also unlikely to be affected.

Mitigation and monitoring:
o

For variable oystercatcher it is recommended to carry out regular inspection of the
disturbance area and, if necessary, possibly relocate or disturb birds to prevent
nesting during construction.

o

For kororā, it is recommended to conduct a survey with a conservation dog to confirm
the presence or absence of kororā within 100m of the proposed construction works. If
no penguins are present, then no further action would be required. If penguins are
present, then the mitigations could include sealing nest entrances prior to breeding
and provision of nesting boxes at nearby safe sites (away from roads).

o

Avoiding chemical spills and removing waste materials from the site would further
reduce the potential for adverse effects on seabirds. In addition, best practice erosion
and sediment control to minimise turbidity due to dredging and reclamation would
prevent adverse effects on the feeding habitat for resident birds including gulls, terns
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and shags, and, to a lesser extent, oystercatchers (which feed on shore) and penguins
(which feed at sea).
o

Implementation of the recommended mitigation actions for the affected species
would be sufficient to suitably avoid adverse effects on these species.

Biosecurity (marine pests)
•

•

Assessment of effects:
o

The key marine pest of concern are Mediterranean fan worm, clubbed tunicates, and
Japanese kelp. All three species are already established in and around Coromandel
Harbour and the proposed activity is unlikely to exacerbate those pest populations.

o

The risk of dredging and wharf construction exacerbating existing pest effects are
considered negligible if the recommended precautions are taken.

Mitigation and monitoring:
o

Precautions are recommended to prevent new species being introduced during
dredging and wharf construction, specifically the adoption of appropriate biofouling
management practices methods by vessel operators.

o

It is recommended that a Biosecurity Management Plan is developed to specify and
support implementation of these precautions.
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Glossary of acronyms and terms
AEE

Assessment of environmental effects

ASCV

Areas of Significant Conservation Value

CD

Chart Datum

CIA

Cultural Impact Assessment

DGV

Default Guideline Value

DL

Detection limit
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Effects Range-Low
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National Environmental Standards for Freshwater
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1 Background
1.1 Introduction
Te Ariki Tahi Sugarloaf Wharf is a located in the western side of Waipapa Bay, on the southern shore
of Coromandel Harbour near Te Kouma (Figure 1). Waipapa Bay consists of a narrow (~40 m) rocky
intertidal-shallow subtidal band that transitions to shallow subtidal mud-shell substrates (Figure 2).
The wharf was constructed in 1994 and currently has two boat ramps and two wharf berths with
vehicle access parking and loading areas. Ariki Tahi Sugarloaf Wharf Limited (“ATSW”) is now seeking
resource consents for the upgrade of Te Ariki Tahi Sugarloaf Wharf at Te Kouma as described in the
following section.
This report provides an ecology and coastal water quality assessment of the proposed Wharf upgrade
to inform the assessment of environmental effects (AEE) prepared for the resource consent
application. The scope of this report is to describe and assess ecological values and ecological effects.
We acknowledge that this scope does not necessarily reflect cultural values of habitats and species
and culturally relevant or acceptable environmental change. We refer to the Cultural Impact
Assessment (CIA) prepared by Ngāti Whanaunga for this proposal for the assessment of the cultural
impacts of the proposal.

Figure 1. Location of Te Ariki Tahi Sugarloaf Wharf in Coromandel Harbour.
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Figure 2: (A) Location of Te Ariki Tahi Sugarloaf Wharf in Coromandel Harbour; (B) closeup of Waipapa Bay showing the current wharf structure on its western side; and (C)
existing wharf facility with two boat ramps and two wharf berths with vehicle access
parking and loading areas.

1.2 Existing wharf facility and past construction and dredging activities
The existing Te Ariki Tahi Sugarloaf Wharf was constructed in 1994 to a design dredge depth of
approximately -0.8 m Chart Datum (CD) (AECOM, 2022c). Capital dredging was carried out between
1990 and 1995 to accompany the existing wharf construction (AECOM, 2022c). The existing wharf
involves a reclaimed area of 4,595 m2 (N. Sedgley, Mitchell Daysh, pers. comm.) Maintenance dredging
was carried out in September 2007, 2012, and mid-2016 to the seabed level of -0.8 m CD adjacent to
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the wharf and ramps (AECOM, 2022c; O’Sullivan-Babe, 2016; WRC, 2016). Approximately 1,000 m3 of
material was dredged in 2007 using a digger and barge (AECOM, 2022c; WRC, 2016). The same
volume was removed in 2012 using a long reach digger from shore (WRC, 2016). During both
dredging events the material was disposed of on land (WRC, 2016). In 2016 a “relatively small amount
of material was dredged from slots in which sediment had accumulated notably” (AECOM, 2022c).

1.3 Proposed activities
By way of summary, the proposed activities and works include:
•

The dredging of approximately 30,000 m3 of the seabed to the north of Ariki Tahi to provide
for an all-tide approach channel to the Wharf (along with periodic maintenance dredging).

•

The reclamation of approximately 6,900 m2 of seabed via the establishment of a blockwall /
seawall, revetment and armouring, and the use of dredged material as fill.

•

The establishment a separate commercial facility over the existing facility, including a separate
access off Te Kouma Road (with an automated gate) and carparks for commercial vehicles and
trailers. The commercial facility will also include a storage area for equipment and an enclosed
area for forklifts and other equipment. Up to five berths for commercial vessels are proposed,
with three berths orientated in a northwest / southeast direction and two berths orientated in
a northeast / southwest direction.

•

The establishment of a separate recreational facility, including a 25 m long groyne and dual
boat ramp, to the southeast of the existing facility, including a separate access off Te Kouma
Road and carparks for vehicles and boat trailers.

•

The retention of the existing boat ramp in the commercial area.

•

The relocation of the maintenance grid to the east of the recreational area, including a single
lane boat ramp from the recreational wharf area to access the grid.

•

The access to Ariki Tahi from Te Kouma Road will be lengthened to provide access to both the
commercial and recreational areas. Signage warning of a concealed entrance is proposed.

•

Stormwater treatment and disposal infrastructure.

•

A kiosk and toilet block that is approximately 36 m 2 in area.

Details of the construction are described in AECOM (2022c). In summary, construction of the wharf
upgrade is expected to involve the placement of approximately 120 interlocking mass concrete blocks
to create a concrete blockwall, which will be backfilled using a mixture of rock and stabilised dredge
material obtained from the harbour as part of this proposal (Figure 3). The proposal will also include
the shaping and construction of a rock revetment along the edge of the recreational facility and a rock
groyne alongside the recreational boat ramp (Figure 3). The proposed development will increase the
size of the wharf facility by around 0.69 ha.
The existing stormwater treatment devices will be used to treat stormwater runoff from the wharf
prior to discharging into the harbour (AECOM, 2022b). Outside of the reclamation areas (such as
along Te Kouma Road), bunding will be used to direct runoff away from the temporary cut faces and
excavations and silt fences will be installed downstream of the working areas in order to treat any
runoff flowing from the disturbed areas (AECOM, 2022b).
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Figure 3: Layout of the proposed Te Ariki Tahi Sugarloaf Wharf upgrade. The black line outlining the shape into the harbour shows the
extent of the proposed dredging footprint. Source: AECOM (2022d).
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Capital and maintenance dredging of the approach channel is required to provide all-tide access for
larger commercial vessels. As described in AECOM (2022b), the capital dredging will deepen the
existing basin to a dredge level of -3m SD. Approximately 30,000 m3 material over an area of
approximately 2 ha (19,100 m2) will be removed to form the proposed channel. Approximately 7,000
m3 will be stabilised and reused as backfill behind the blockwall (Figure 3), leaving approximately
23,000 m3 requiring offsite disposal. Dredged material will be disposed on land in an authorised
cleanfill facility.
It is intended that both marine and land-based plant will be used for capital dredging of the harbour
seafloor using (AECOM, 2022b):
•

▪

A marine-based barge-mounted, long-reach backhoe excavator. The barge will be held in
place by three poles (spuds) during excavation. These allow the barge to be easily relocated
to new positions during dredging operations. The excavated material will be placed on a
barge which will be transported to the existing facility to be either dewatered and transported
to the proposed disposal location or stabilised and used as part of the reclamation on which
the recreational facility will be constructed.
A land-based long-reach excavator operating from the existing facility. The excavated material
will be placed within the existing facility to be either dewatered and transported to the
proposed disposal location or stabilised and used as part of the reclamation on which the
recreational facility will be constructed.

Maintenance dredging is expected to involve they removal of around 2,000 to 3,000 m 3 of
accumulated sediment every 10 to 15 years (AECOM, 2022b). The maintenance dredge depth will be
consistent with that of the capital dredging, i.e., -3.0m CD (AECOM, 2022b). It is anticipated that the
same equipment as that described for the capital dredging will be used for maintenance dredging
(e.g., backhoe dredge and long-reach excavator, AECOM, 2022b).
The dredging will be undertaken by working across the proposed dredge area in stages. The
Construction, Dredging and Disposal Management Plan (AECOM, 2022b) describes how this will occur.
While a maximum dredging operation period of 12 hours per day is proposed, the Construction,
Dredging and Disposal Management Plan describes that it is unlikely that this will be achieved on a
day-by-day or week-by-week basis due to potentially unsuitable weather conditions, for health and
safety reasons, or in response to exceedance of compliance trigger levels associated with water quality
monitoring.

1.4 Wider environment: Coromandel Harbour
Te Ariki Tahi Sugarloaf Wharf is a located in Waipapa Bay on the southern shore of Coromandel
Harbour (Figure 1). This report assesses ecology and water quality effects on the immediate vicinity of
the wharf construction site and the wider harbour environment.
Coromandel Harbour is a highly valued and used harbour. The harbour is of significance to Hauraki iwi
and supports flora and fauna of high ecological value, including coastal bird species, seagrass and
saltmarsh communities (Bouma, 2016; Graeme, 2013).
Coromandel Harbour is a shallow drowned valley with a shoreline of 36,506 m, total spring high tide
area of 25.4 km2, spring tidal range of 2.8 m and a total volume at spring high tide of 1.4E+08 m 3
(Hume et al., 2016). Coromandel Harbour is mostly shallow with a mean water depth at spring high
tide of 5 m (Hume et al., 2016). Water depth below mean low water spring is shown in Figure 4.
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Tides predominantly enter through the primary inlet, which is expressed as a deepened channel
(Harpur, 2016). The tidal prism of the harbour has been reported as 47.7 × 106 m3 by Mead and
Moores (2005) and 62,8 × 106 m3 by Hume et al. (2016). Coromandel Harbour has a large tidal prism
for its catchment size (Jones, 2008), suggesting that the harbour is well mixed by tidal waters (Harpur,
2016). Furthermore, eddies generated through tidal mixing likely remove any bottom water salinity
stratification (Harpur, 2016).
Coromandel Harbour is bounded to the east and south by the Coromandel Peninsula and sheltered
from north-west wind and swell from by a series of islands, (Rangipukea, Cow and Calf, Whanganui,
Motutapere, Waimate and Motukakarikitahi).
The Coromandel Peninsula is characterised by high rainfall and can experience intense rainfall events
(Harpur, 2016; Hume and Dahm, 1992). The Coromandel Harbour catchment has a steep and rugged
topography and is prone to land slips and erosion, especially during intense rainfall events. During
large storm events the steep Coromandel streams discharge large sediment loads into rivers, estuaries
and coastal waters.
Coromandel Harbour receives freshwater input from two primary streams (Whangarahi Stream and
Waiau Stream), both draining into the intertidal embayments (Figure 4), and two smaller streams drain
into the southern margin of the harbour (Harpur, 2016). The sediment yield from the catchment into
the harbour is approximately 6,489 tonnes per year (Hicks et al., 2019).

Figure 4. Bathymetry of Coromandel Harbour (depths expressed as depth below mean low
water springs, MLWS). Also shown are marine farms (orange), the two primary streams
entering the harbour (Whangarahi and Waiau Streams) and locations of Te Ariki Tahi
Sugarloaf Wharf (shown as Te Kouma Wharf) and Coromandel Wharf. Dotted lines
indicate the boundaries of the northern (NEmb) and southern (Semb) embayments as
defined by Harpur (2016). Black lines indicate the primary (A-A’) and secondary (B-B’)
inlets of tidal waters to the harbour. Source: Harpur (2016).
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Broad (up to ~1 km wide) intertidal regions are present along the eastern margins of the harbour
(between 1.5 and 5.5 km east/north-east of the wharf area), covering 21% of the harbour’s high tide
surface area (Hume et al., 2016). These areas are designated as Areas of Significant Conservation Value
(ASCV) 12 in the WRC RCP due to being a site of significance to Hauraki iwi, containing resident rare
and threatened wading and coastal bird species and saltmarsh, eel grass and mangrove communities
(WRC RCP Appendix IV; Figure 5). The ASCV sites in the WRC RCP do not include the project area.

1.5 Coastal Wetlands
Given recent decisions in the High Court regarding the applicability of the National Environmental
Standards for Freshwater (NESFW) to the coastal marine area, consideration has been given to
whether the site of the proposed Te Ariki Tahi Sugarloaf Wharf upgrade, and immediate surrounds,
contain ‘natural wetlands’. While the NESFW provides guidance in the form of wetland delineation
protocols (Ministry for the Environment, 2020) that reflect protocols developed by Clarkson (2014,
2018), the protocols are generally not appropriate for identifying coastal wetlands (as identified in the
recent decision from the Expert Consenting Panel concerning the Rangitane Maritime Development).
Our assessment of whether the site of the proposed Te Ariki Tahi Sugarloaf Wharf upgrade constitutes
a ‘natural wetland’ included considerations from site observations, scientific literature, including
information held by the WRC, and the wider ecological context (at the scale of the Coromandel
Harbour).
The WRC has surveyed wetland vegetation (including mangroves, saltmarsh, and seagrass) in
Coromandel Harbour (Graeme, 2009; Needham et al., 2013). WRC has also provided two spatial
wetlands/wetlands vegetation layers.1 ,2 Figure 5(B) shows the most recent spatial wetlands vegetation
layer, prepared by WRC as part of the Hauraki Gulf Marine Spatial Plan development. Figure 5(B)
demonstrates that no coastal wetlands are present in Waipapa Bay or in general proximity to Te Ariki
Tahi Sugarloaf Wharf. This was confirmed by the observations during intertidal and bird surveys
carried out to inform this ecology and water quality assessment (sections 2.2.1.1 and 5.2). The wetland
vegetation in Coromandel Harbour is clearly associated with the extensive intertidal areas in the
eastern harbour, which do not extend into Waipapa Bay (see Figure 4 for an approximate delineation
of the intertidal embayments).
As described in section 2.2.1.1 of this report, the intertidal area west of the existing Te Ariki Tahi
Sugarloaf Wharf is characterised by a boulder and gravel beach on the upper shore, sandstone reef
platforms and scattered boulders on the mid shore and sandstone reef covered by a thin (~5 cm) layer
of mud on the lower shore. East of the wharf rocks are scattered across the upper shore, the mid shore
is a sloping sandstone reef, interspersed with areas of sand and scattered rocks, and the lower shore
comprises sandstone reef. Overall, the intertidal community and habitats present around the wharf are
representative of intertidal rocky reef communities in the region. The proposed upgrade area and
immediate surrounds (i.e., Waipapa Bay), does not contain mangroves (including seedlings or
saplings), saltmarshes, or seagrass.
The recent decision from the Expert Consenting Panel concerning the Rangitane Maritime
Development described that the conclusion by their appointed Special Ecological Advisor (that the site
of the proposed Rangitane Maritime Development forms part of a natural wetland) was based on two
key observations: (a) the site exhibits mudflat habitat with mangroves present, being a habitat type
forming part of a coastal wetland as defined by the literature; and (b) the site forms part of a “matrix”

1
2

These results are provided by WRC as spatial layer ‘Wetlands 2012’.
This layer is provided by WRC as spatial layer ‘HGMSP_ESTUARINE_VEGETATION’.
Ecology and coastal water quality assessment of the proposed Te Ariki Tahi Sugarloaf Wharf upgrade | 8

or “mosaic” of associated coastal wetland habitat.3 The area of and surrounding Te Ariki Tahi Sugarloaf
Wharf is not a mudflat habitat, and does not contain mangroves (or other wetland vegetation). As a
consequence, the first observation does not apply to Te Ariki Tahi Sugarloaf Wharf.
The Expert Consenting Panel concerning the Rangitane Maritime Development agreed with their
Special Ecological Advisor that the separate parts of the “mosaic” (referred to in their second
observation) do not need to be directly contiguous. Patches of mangrove habitat are present
approximately 800 m east of Te Ariki Tahi Sugarloaf Wharf (in the neighbouring bay), but no
mangroves are present anywhere in Coromandel Harbour west of of Te Ariki Tahi Sugarloaf Wharf.
The nature of the intertidal area of Waipapa Bay and the area west of Waipapa Bay are substantially
different than the substrate of the bays to the east, lacking the extensive intertidal areas and mudflats
that characterise the eastern Coromandel Harbour shoreline. The narrower and largely rocky intertidal
areas of Waipapa Bay and bays further west are not suitable mangrove habitat. This means that the
area of and surrounding Te Ariki Tahi Sugarloaf Wharf is ‘outside’ or ‘beyond’ any wetland habitat in
Coromandel Harbour and cannot be considered to form part of a “matrix” or “mosaic” of associated
coastal wetland habitat. As a consequence, the second observation of the Special Ecological Advisor
for the Expert Consenting Panel (‘the site forms part of a “matrix” or “mosaic” of associated coastal
wetland habitat’) does also not apply to Te Ariki Tahi Sugarloaf Wharf.
In conclusion, we do not consider the proposed development area to be a ‘natural wetland’ (and not
part of a wetland mosaic in the Coromandel Harbour). In addition, the nature of vegetation and
habitats (see sections 2.2.1.1 and 5.2) and the adjacent road margin indicate that there are no
ecologically important or uncommon land-sea vegetation transitions that may be affected by the
proposal.

1.6 Structure of this report and approach
The ecology and coastal water quality assessment provides an assessment of the following potential
effects of the proposed development:
1.
2.
3.
4.
5.

Effects on the benthic environment;
Effects on the water column;
Effects on marine mammals;
Effects on birds; and
Effects relating to biosecurity (marine pests).

For each potential effect, this report describes:
•
•
•
•

the existing environment;
aspects of the proposed development that may impact on the environment, and how they
may be affected (potential effects);
assessment of predicted effects; and
recommendations for monitoring and mitigation (where applicable).

The ecology and water quality assessment is based on designated field surveys and technical expert
assessments, as well as existing information, including Waikato Regional Council technical reports and
other scientific studies conducted in the area of interest.
Potential effects on fish in Coromandel Harbour are expected to be negligible because their mobility
will allow them to avoid areas of construction or sediment plumes created during dredging,

3

Decision from the Expert Consenting Panel concerning the Rangitane Maritime Development, para 27.11.
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temporarily moving to nearby similar habitats and returning when disturbance has finished.
Furthermore, the characteristics of the benthic environment in the reclamation area and the existing
heavy use of this area indicate that the reclamation area does not provide habitat of special value for
fish. For these reasons, no comprehensive assessment of effects on fish has been included in this
assessment.

2 Benthic environment
2.1 Background
The assessment of benthic effects utilises existing information, and additional data and observations
gathered to support the resource consent application. Previous surveys indicated that subtidal
habitats in Waipapa Bay contained clumps of live green lipped mussels and an assortment of worms,
crustacea, echinoids and molluscs. The ecological assessment of dredging effects by Coffey (2005),
indicated polychaete worms, mud crabs (Austrohelice crassa), the bivalve Theora lubrica and nut shells
(Linuclea hartvigiana) tended to be consistent members of the benthic community, with similar
densities in 2005 to those reported prior to wharf construction (i.e., before 1994). However, Coffey
noted that sand dollars (Fellaster zelandiae4) were generally less abundant than in 1992, while the
bivalve Theora lubrica had increased in abundance. Cockles (Austrovenus stutchburyii) were present at
several nearshore sites, but sizes were generally smaller than that preferred for human consumption.
Overall, Coffey (2005) indicated that the subtidal flats did not contain special or unique ecological
values, notwithstanding the presence of "mussel reefs," which he indicated were typical of the wider
harbour. He also noted that intertidal and subtidal communities in the vicinity of the Sugar Loaf wharf
were subjected to high turbidity and suspended solids concentrations due to muddy sediments being
resuspended by wave action and propeller wash from vessels using the wharf facility.
Underwater video, subtidal sediment, and intertidal habitat surveys were conducted to characterise
current marine habitats and communities within the proposed wharf, dredging channel and adjoining
areas, and identify sensitive species or habitats.
Qualitative information on intertidal habitat types and communities were recorded during a visual
survey within the extension footprint, along with information on their current condition and ecological
value. Subtidal surveys focussed on three areas: the proposed dredging channel, an eastern and
western reference areas (Figure 6). Sediment quality and macrofauna samples, and video footage were
collected from each of these areas (Figure 6). The presence of marine pests was also recorded. These
are referred to in the biosecurity (marine pests) assessment (section 6). Detailed survey methods are
described in Appendix 1.

2.2 Description of the existing environment
2.2.1

Benthic habitats and communities

2.2.1.1

Intertidal habitats

West of the wharf
Observations obtained during the intertidal survey showed that a boulder and gravel beach is present
on the upper shore (Figure 7A). Key species present in this area include modest barnacles
(Austrominius modestus) which are plentiful on rocks, periwinkles (Austrolittorina antipodum),
snakeskin chitons (Sypharochiton pelliserpentis) and spotted black topshells (Diloma aethiops).

4

Referred to as Arachnoides zelandiae.
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Figure 6: Subtidal benthic survey focus areas ‘Channel’ (proposed dredging channel),
‘East’ (eastern reference area), and ‘West’ (western reference areas), and sediment quality
and benthic macrofaunal sampling stations in each area. The yellow part of the wharf
layout shown is an old design and does not reflect the proposed layout.

Sandstone reef platforms and scattered boulders are present on the mid shore. Boulders in this zone
are densely covered with native rock (Saccostrea glomerata) and Pacific oysters (Crassostrea gigas)
(Figure 7F) and modest barnacles, while the reef platforms are covered with Neptune’s necklace
(Hormosira banksii) and coralline turf (Figure 7D). Spotted black topshells, snakeskin chitons, leathery
sea slugs (Onchidella nigricans) and blue tubeworms (Spirobranchus cariniferus) are scattered over the
area. Half crabs (Petrolisthes elongatus) are abundant underneath loose rocks, and the occasional bighanded crab (Heterozius rotundifrons) is present.
On the lower shore an approximately 5 cm deep layer of mud covers the sandstone reef. Rocks are
densely covered with Pacific oysters, while the reef platforms are covered with Neptune’s necklace and
Coralline turf. Leathery sea slugs are abundant on the mud (Figure 8A). A few clumps of flapjack
(Carpophyllum fexuosum) are also present near the low tide mark.
East of the wharf
Concrete blocks and gabions form a retaining wall at the top of the beach. Rocks are scattered across
the upper shore that appear to be leftovers from the construction of the gabions (Figure 7C and D).
Little biota is present on the upper shore.
The mid shore is a sloping sandstone reef, interspersed with areas of sand and scattered rocks.
Oysters and modest barnacles are abundant, and patches of Neptune’s necklace are common. Clumps
of small blue (Mytilus planulatus) and green-lipped mussels (Perna canaliculus) are occasionally
present (Figure 8C).
The sandstone reefs on the lower shore are densely covered with Neptune’s necklace and Coralline
turf (Figure 7D). A few clumps of Codium fragile (Figure 8B) and Codium convolutum are present. Large
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boulders are scattered around the shore that are densely covered with oysters and the occasional blue
or green-lipped mussel. Cats-eye (Lunella smaragda), spotted black topshells, snakeskin chitons and
half crabs are common, and the occasional speckled whelk (Cominella adspersa) is present.
General findings and summary of the intertidal survey
• Edible species observed in the survey area include numerous oysters, and the occasional
green-lipped mussel and blue mussel (Figure 8D).
• No live introduced pest species were observed, but two probable Mediterranean fan worm
casings and a dead clubbed tunicate (Styela clava) were observed floating at the water’s edge.
• Litter, including fishing gear, mussel ropes, tyres and household items (Figure 8E and F), were
scattered across the entire survey area.
• Overall, the intertidal community and habitats present around the wharf are representative of
intertidal rocky reef communities in the region. Species present are all common and
widespread. No rare species or sensitive habitats were observed.

Figure 7: Intertidal habitats around Te Ariki Tahi Sugarloaf Wharf. A. West of the boat
ramp; B. The sandy area between the two boat ramps; C. East of the wharf; D. The lower
shore, east of the wharf; E. Neptune’s necklace and Coralline turf on the sandstone
platforms; F. Dense oysters covering the boulders on the mid shore.
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Figure 8: A. Leathery sea slugs; B. Codium fragile, Neptune’s necklace and Coralline turf;
C. Small blue and green-lipped mussels; D. Edible sized green-lipped mussels. E and F.
Litter present on the intertidal zone.

2.2.1.2

Subtidal Habitats

Sediment texture
Sediment texture in samples obtained from the Channel site was more variable and contained higher
proportions of sand and gravel (and conversely, less mud), than samples obtained from the Eastern
and Western reference sites (Figure 9). Sediments in the channel stations tended to be mainly sandymud, with some stations also having relatively high proportions of gravel sized material (shell). In
contrast, sediments at the two reference sites were mainly muddy-sand, with low proportions of
gravel sized particles.

Ecology and coastal water quality assessment of the proposed Te Ariki Tahi Sugarloaf Wharf upgrade | 13

Figure 9: Mean percentages of a) mud, b) sand, and c) gravel sized particles in sediment
samples obtained from the proposed channel (n=8) and at referenc e sites to the west
(n=6) and east of it (n=6).

Benthic macrofauna
A total of 46 taxa were obtained from sediment grab samples obtained from the Channel, and Eastern
and Western reference sites. Data plots (Figure 10) and one-way ANOVA indicated the mean diversity
and log10 transformed counts of macrofauna were significantly higher in Channel grab samples
(p<0.05). In that area, a total of 39 taxa were obtained compared with 23 and 22 taxa from the
Eastern and Western sites, respectively, and 458 individuals compared with 154 and 116, respectively.
No statistically significant differences were detected in Pielou’s Evenness, but one-way ANOVA and
Tukey’s honestly significant difference tests indicated that Shannon Diversity in samples obtained from
the Channel site was significantly higher (P<0.05) than at the Eastern reference site.
Those differences were reflected in an analysis of community composition. Samples from the Channel
and the Eastern and Western reference sites were clearly separated in a non-metric multidimensional
scaling plot of taxa counts (Figure 11). The exception was a single sample from the Eastern site which
was statistically grouped with samples from the Western site. Shade-plot and similarity profile analysis
indicated that taxa differences between the Channel and reference sites were largely driven by
polychaete worms, which explained 44% and 46% of the dissimilarity in benthic communities in
samples from the Channel compared with Eastern and Western reference sites, respectively. The other
groups that had a reasonable influence on dissimilarity were amphipods (9–10%), an invasive bivalve
(Theora lubrica, 5–7%), ostracods (4%) and tanaid shrimps (4%).
No rare or particularly sensitive taxa were obtained in the grab samples. Larger macrofaunal taxa
obtained from the Channel area included low numbers of:
▪

the speckled and dog whelks Cominella adspersa and Nassarius burchardi;

▪

the invasive bivalve Theora lubrica;

▪

snapping shrimp Alpheus sp.; and

▪

mud and hermit crabs (Hemiplax hirtipes and Pagurus sp.).
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Figure 10: Mean (± 95% C.I.) plots of a) numbers of taxa, b) numbers of individuals, c)
Pielou’s Evenness, and d) Shannon Diversity in grab samples obtained from the Channel
site and, Eastern and Western reference sites.

Figure 11: Non-metric multidimensional scaling plot of the abundance of taxa in samples
obtained from the Channel (Ch-01 to Ch-06) and Eastern (E-01 to E-06) and Western (W01 to W-06) reference sites.
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Figure 12: Shadeplot showing relative differences in the abundance of taxa in samples
obtained from the Channel (Ch-01 to Ch-06) and Eastern (E-01 to E-06) and Western (W01 to W-06) reference sites. Note that, abundance increases as shading get s darker.

Benthic epifauna
Poor visibility impeded the observation and the identification of smaller epifaunal organisms, but
larger features and species were distinguishable. Benthic habitat features observed in video footage
(Figure 13) included:
▪

muddy and sandy sediments, which were commonly heavily pocked with burrows;

▪

shelly sediment;

▪

dense shell beds;

▪

shallow subtidal reef; and,

▪

boulders within the above habitats.

Ecology and coastal water quality assessment of the proposed Te Ariki Tahi Sugarloaf Wharf upgrade | 16

Most of these features were only observed within, and close to, the proposed Channel area, which had
a relatively high level of benthic habitat diversity compared with the adjoining Eastern and Western
reference sites (Figure 14). A relatively large area of dense shell in the centre of the proposed
dredging area is probably the most notable feature. Footage obtained in October 2020 showed a
small clump of green-lipped mussels, scattered horse mussels (Atrina zelandica), and a sea cucumber
within the bed, but apart from Mediterranean fan worm little else of note was observed (data not
plotted).
A narrow band of degraded, shallow subtidal reef was recorded in front of the existing wharf and boat
ramp. Numerous Mediterranean fan worm, sponges, green-lipped mussels and other encrusting
biota, together with old tyres, bottles and sediment deposits were observed on the reef. The
proposed wharf extension will extend into that reef. In contrast, the only habitat recorded in the
Eastern and Western reference sites, and in a transect east of the eastern headland of Waipapa Bay
was sediment with numerous burrows (Figure 14).
Relatively few other species were observed, and they tended occur in a limited number of locations
and in low numbers along the video transects. As indicated above, they included:
▪

Small pockets of green-lipped mussels, together with sponges and other fouling organisms
growing on reef within the footprint of the proposed wharf extension (Figure 13d, Figure 15).
Green-lipped mussels and small sponges were also occasionally observed in other areas.

▪

Low numbers of horse mussels on the western side of the proposed Channel footprint and in
the shell bed (Figure 13g, Figure 15c).

▪

What appears to be a single individual of the unwanted clubbed tunicate pest, Styela clava
(Figure 13h, Figure 16a), that was observed on the eastern margin of the proposed channel
area.

The locations of moderately sized, but indiscernible features (because of poor water clarity) are also
provided in Figure 16b.
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Figure 13: Examples of substrate types and biota including a) sediment with burrows, b)
shelly sediment, c) dense shell, d) green-lipped mussels and sponges growing on reef, e)
boulders and shell, f) vehicle tyre g) encrusted horse mussels growing in sediments, and
h) what appears to be a clubbed tunicate (left hand side) in dense shell, and i)
Mediterranean fan worms on reef. Image light, clarity and colour have been digitally
adjusted.
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Figure 14: Benthic habitats observed in July 2020 video footage. The yellow part of the
wharf layout shown is an old design and does not reflect the proposed layout.

Figure 15: Locations where a) Mediterranean fan worm, b) green-lipped mussels, c) horse
mussels, and d) sponges were observed in July 2020 video footage. The yellow part of the
wharf layout shown is an old design and does not reflect the proposed layout.
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The benthic survey revealed that mean sediment metal concentrations within the proposed dredging
Channel and the Eastern and Western reference sites were generally low and mostly well below
guideline values (Figure 17). The exceptions were:
•

Mean arsenic concentrations which were above TEL and ERL guide values, but well below the
Australian and New Zealand DGV. Note that it is also common for arsenic concentrations to
exceed the lower-level guideline values in Auckland’s marine sediments (and elsewhere).
Twenty-two of Auckland Council’s 27 SOE monitoring sites had concentrations above the TEL
in 2010, and some of the highest concentrations being recorded at the “cleanest”, nonurbanised sites (Mills et al., 2012). The reason for this is unclear but it does not appear to be
related to urban stormwater runoff, or from other well-known sources such as wood treated
with copper, chrome and arsenic (CCA). The occurrence of elevated arsenic concentrations at
“clean” sites suggests it could be natural. Concentrations recorded in Auckland Council’s SOE
monitoring site marine sediments are generally within the background soil range (0.4–12
mg/kg), with the mean concentration (10.2 mg/kg) near its upper end (Mills et al., 2012). This
is consistent with concentrations recorded around Te Ariki Tahi Sugarloaf Wharf and thus
indicates that the arsenic values are likely natural. The fact that concentrations are consistently
below the DGV provides assurance that there is a low risk of unacceptable effects occurring. A
comparison with other data collected in Coromandel Harbour and WRC SOE monitoring data
is provided below.

•

Mean mercury concentrations, which appeared slightly elevated, but remained below all three
guideline values.

Figure 17: Mean total recoverable concentrations (± 96% C.I.) of heavy metals/metalloids
in surface (top 5 cm) sediment samples obtained from the proposed channel (n=8) and at
reference sites to the west (n=6) and east of it (n=6).
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In addition to the benthic survey data, sediment contaminant data from two other surveys conducted
in the western Waipapa Bay were reviewed. Of particular interest to this assessment is that in both
surveys, deep sediment cores (up to 2 m) were analysed. They therefore provide robust information
on the metal concentrations likely present in the material dredged as part of the proposed activities.
The first reviewed survey is a sediment quality assessment commissioned by TCDC and conducted by
Pattle Delamore Partners Limited (PDP) in 2012 to inform the consideration of proposals for new
wharf facilities at Waipapa Bay and adjacent Windy Point (PDP, 2012). Sediment cores (varying depth
intervals up to 0.5 m deep, n = 2-4) were collected at five sites in Waipapa Bay and four sites at Windy
Point and analysed to determine total recoverable arsenic, cadmium, chromium, copper, lead,
mercury, nickel, and zinc (Figure 18). The second survey was conducted by AECOM in November 2020
(AECOM, 2022b). Sediment cores were collected at six sites in Waipapa Bay (n = 1 or 2, sampled
sediment depth varied among sites: 0.0-0.5 m, 0.5-1.0 m, or 1.0-2.0 m; Figure 18) and analysed for a
range of analytes including heavy metals, organochlorine pesticides (OCPs), polychlorinated biphenyls
(PCBs), polycyclic aromatic hydrocarbons (PAHs) and tributyl tin (TBT).
Results of the heavy metal surveys by PDP (2012) and AECOM from Waipapa Bay are shown in Figure
19. All sediment metal concentrations were below guideline values. Consistent with our benthic
survey, the only metals that appeared slightly elevated were arsenic and mercury; however, no results
were higher than 75% of the respective DGV. Findings of the AECOM survey also showed that
concentrations of non-metal analytes (OCPs, PCBs, PAHs and TBT) in the sediment samples analysed
were either below the laboratory limit of reporting or below the respective DGV (AECOM, 2022b).
Metal concentrations were similar among the three surveys described in this section, indicating that
sediment arsenic, cadmium, chromium, copper, lead, mercury, nickel, and zinc concentrations are
evenly distributed throughout the surface sediments (up to 2 m) of the western Waipapa Bay.

Figure 18. Sediment contaminant sampling stations of the benthic survey described in this
report (Coast & Catchment, 2020) and of surveys by PDP (2012) and AECOM (2020). The
yellow part of the wharf layout shown is an old design and does not reflect the proposed
layout.
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Figure 19. Total recoverable metal concentrations of individual sediment samples
collected at Waipapa Bay by PDP (2012; site names commencing with ‘SLC’) and AECOM
(site names commencing with ‘BH’. Numbers/number ranges indicate sediment depth (or
depth range) from which samples were collected (in m). Values below detection limit are
shown as detection limit (applies to mercury results by AECOM [all <DL of 0.1] and
cadmium results [all <DL of 0.1, except for SLC03 0.3-0.35 m]).
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Figure 19 contd.
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WRC carries out sporadic SOE monitoring of sediments contaminants, including metals, in some
estuaries.5 Estuaries monitored in the eastern Waikato region are the Firth of Thames, Whitianga
Harbour, and Tairua Harbour. None of these estuaries are directly comparable to Coromandel
Harbour; however, monitoring results provide additional context for the concentrations measured in
the proposed dredging channel.
A comparison of all metal data discussed in this section is provided in Figure 20. Consistent with the
calculation of WRC SOE monitoring indicators, Figure 20 shows, for each contaminant, the percentage
of the DGV (as the geometric mean of all sites/samples) in the respective areas (as shown in Figure 18
or, for WRC SOE monitoring, as shown on the WRC website). This comparison demonstrates that the
contaminant levels in the proposed dredging channel are comparable to those elsewhere in Waipapa
Bay, west and east of Waipapa Bay. An exception is an elevated arsenic concentration at Windy Point,
which supports the finding presented above that the arsenic concentrations recorded around Te Ariki
Tahi Sugarloaf Wharf are not unexpected and in the natural range for Coromandel Harbour. The
contaminant concentrations measured by WRC demonstrate a very large inter-estuary variability,
especially for arsenic, lead, and mercury.
We note that several studies have been undertaken to measure anthropogenic heavy metal
contamination in the northern Coromandel Harbour, particularly near the mouth of the Whangarahi
Stream and Coromandel Wharf. Harpur (2016) reviewed these surveys and conducted additional
analyses. Harpur (2016) concluded that, while cobalt, copper, chromium, lead, zinc and nickel
concentrations were low (below DGV), arsenic and mercury concentrations were elevated near
Coromandel wharf. Heavy metal contaminants in the sediments of the northern harbour are assumed
to be associated with mining activities and continual outwash of mine wastes into the harbour
(Harpur, 2016 and references therein).

Figure 20. Percentage of the DGV (as the geometric mean of all sites/samples) of arsenic,
cadmium, chromium copper, lead, mercury, nickel, and zinc. Colours represent spatial
areas from which data are available (as shown in Figure 18 or, for WRC SOE mo nitoring, as
shown on the WRC website). ‘Channel’ refers to the proposed dredging channel.

5

https://www.waikatoregion.govt.nz/environment/coast/coast-monitoring/pollutants-in-sediments-report/
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2.2.3
Sedimentation rates
The Coromandel Peninsula has been subjected to large historic catchment clearance associated with
early European kauri logging, gum digging and mining, which has generated substantial sediment
runoff (Hume and Dahm, 1992). Historic sedimentation rates6 in Coromandel Harbour have been
calculated in several studies, which have been summarised and classified into phases relating to stages
of human settlement by Hume and Dahm (1992), Harpur (2016) and Hunt (2019) (Table 2, Figure 21).
Harpur (2016) concluded that the Coromandel Harbour’s pre-Polynesian sedimentation rates are
comparatively high compared to other Coromandel estuaries, which typically have pre-Polynesian
SARs <0.1 mm/yr and suggested that this indicates a more rapid natural infilling of Coromandel
Harbour compared to other estuaries on the Peninsula. Pre-human settlement subtidal sedimentation
rates in Coromandel Harbour were similar or slightly less than intertidal rates (Hunt, 2019).
Contemporary rates in Coromandel Harbour are comparable to other estuaries in the Waikato region
(excluding the Firth of Thames; Hunt, 2019; Figure 21). They are relatively high (~2-10 mm/y) and
indicate relative high variability, which is partially associated with different sampling locations in the
harbour (see Harpur, 2016). Most relevant to this application is the inferred7 sedimentation rate of
3.94 mm/y at a sampling site ~0.5 km north-east of Waipapa Bay.
Overall, the relatively high historic and contemporary sedimentation rates in Coromandel Harbour
indicate that benthic organism in the harbour are adapted to moderate levels of sediment deposition
and disturbance.

Table 2. Phases of sedimentation in Coromandel Harbour determined by Hume and Dahm
(1992) and Harpur (2016).
Sediment accumulation rate (mm/yr)
Description

Estimated start time

Hume and Dahm
(1992)

Harpur (2016)

Early sedimentation rates

c. 7500 years before present

0.31 – 0.45

Pre-Polynesian

c. 5000 years before present

0.02 – 0.94

0.1 – 1.8

Polynesian

c. 700 years before present

0.07 – 0.57

0.05 – 0.13

Whole European c. 1820

0.82

0.52 – 0.77

Early European c. 1820

1.01

Recent European c. 1970

11.7*

European

2.2 – 10.37

* Hume and Dahm (1992) suggested that this may be an overestimate due to pine pollen being reworked by
bioturbation into earlier sediment.

6
7

The terms ‘sediment accumulation rate’ (SAR) and ‘sedimentation rate’ are used interchangeably in this report.
Harpur (2016) inferred recent European SARs from the thicknesses of the organic rich sand/silt facies.
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Figure 21. Historic sediment accumulation rates (SAR) in the Waikato region. The colour
of each dot shows the estuary in which the core was collected; dark blue denotes Firth of
Thames, blue denotes Coromandel Harbour, cyan denotes Whangapoua, green denotes
Whitianga, orange denotes Whangamata, red denotes Wharekawa and brown denotes
Whaingaroa (Raglan). The error bars show the date range over which SAR is calculated
and the dots show the average date. The solid black vertical line shows the approximate
date of European settlement and the dashed black vertical line shows the approximate
date of Polynesian settlement. Source: Hunt (2019).

2.3 Potential effects
The potential marine ecological effects of the proposed activities considered in this assessment are
those related to the construction of the upgraded wharf, maintenance dredging, and the development
(relocation) of a boat maintenance grid. Wharf construction includes the initial dredging of the
approach channel to the wharf. Maintenance dredging is expected to occur every 10 to 15 years,
removing around 2,000 to 3,000 m3 of accumulated sediment (equating to approximately 7-10% of
sediment removed during the initial dredging). The boat maintenance grid is proposed to be
relocated to the east of the recreational area and will include a single lane boat ramp from the
recreational wharf area to access the grid.
The potential effects of the proposed activities considered in this assessment are therefore:
•
•
•
•

Direct physical impacts of reclamation and dredging;
Indirect impacts of sediment resuspension, dispersal and deposition;
Effects associated with the mobilisation and dispersal of potentially harmful sediment
contaminants; and
Discharges from the boat maintenance grid.

In relation to these potential effects, the key ecological issues that need to be considered are:
▪

Permanent habitat disturbance within the footprint of the proposed wharf development;
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▪

Direct disturbance of seabed habitats and communities within the dredging footprint; and

▪

The potential for localised ecological effects associated with the mobilisation and dispersal of
sediment and (possibly) contaminants.

2.4 Assessment of benthic effects of the proposed activities
2.4.1
Physical impacts of reclamation and dredging
Intertidal and shallow subtidal reef, and shallow subtidal mud and shell habitats within the reclamation
and dredging footprints, together with associated communities of sessile species (and those with
limited mobility) will inevitably be altered or eliminated.
Around 0.69 ha of modified, intertidal reef and a narrow section of the adjoining, shallow subtidal reef,
will be lost through the proposed reclamation. The boat maintenance grid does not involve
reclamation as it will consist of mooring poles only. The intertidal community affected is typical of a
sheltered north-eastern reef system, with an assemblage of common species arranged in predictable
patterns down the shore. The intertidal species present include:
▪

common molluscs, such as oysters, blue and green-lipped mussels, cat’s eyes, spotted black
topshells, snakeskin chitons, and speckled whelks;

▪

macroalgae include Neptune’s necklace and patches of Codium fragile and C. convolutum; and

▪

half crabs and barnacles.

A narrow band of modified subtidal reef will also be lost. The subtidal reef community in the
reclamation area is typical of shallow, turbid environments such as harbours and estuaries in the inner
Hauraki Gulf, with pockets of green-lipped mussels, together with small sponges, scattered
Carpophyllum flexuosum, Mediterranean fan worm and other fouling organisms.
None of these species are rare or threatened. No species or species assemblages are of particularly
high ecological value. As identified in the CIA prepared for this proposal, some of these species are kai
moana species of cultural value to Ngāti Whanaunga. The species concerned are all common and the
species most likely to be targeted (blue and green-lipped mussels and Pacific oysters) are either
commercially grown in and around Coromandel, or foul marine farms. It is likely that most of these
mussels and oysters dropped off from barges during transport and subsequently settled on the
seabed. These species were only found in small patches and small quantities. We therefore consider
that losing them would not have an impact on these species as a sustainable food source.
Intertidal and shallow subtidal reef in the area has previously been modified through the development
of the existing wharf, accessway and boat ramp, roading and coastal protection structures along the
upper shore, the creation of the dry stand, the accumulation of items of rubbish, and colonisation by
the invasive Mediterranean fan worm, which has now become a dominant feature on the subtidal reef
(see section 6). While the further loss of a relatively small section reef will have an additional, localised
impact on the species and habitats present, ecological impacts are likely to be negligible at the scale
of the harbour and beyond.
Options for mitigating intertidal effects include the use of large boulders on revetments, which
produce numerous cracks and crevices suitable for colonisation by marine invertebrates and will
provide ongoing habitat for intertidal species. Additional habitat could be provided by adding texture
to the wharf structure and rock revetments as described in the CIA prepared by Ngāti Whanaunga.
Options for mitigating the effects of the subtidal section of reef are limited but are not deemed
necessary considering the expected negligible ecological impact on the scale of the harbour.
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Channel dredging will directly affect around 1.9 ha of subtidal shelly mud and shell bed. Underwater
video and sediment surveys indicate that apart from Mediterranean fan worm, few, large, epifaunal
species are present on muddy substrates in and around the proposed dredging zone. However, a
ubiquitous feature of muddy sediments in the areas surveyed, was an abundance of burrows. The
results of grab samples suggest that these are likely to have been formed by snapping shrimps and
mud crabs.
Similarly, apart from fan worm, few large epibenthic species were observed in the shell bed. Footage
obtained in October 2020 showed a small clump of green-lipped mussels, scattered horse mussels,
and a sea cucumber within the bed, but little else of note was observed.
Samples taken from the proposed channel area contained a more diverse benthic assemblage and
more specimens than nearby sites towards the east and west. Differences in community structure were
primarily related to more polychaete worms, amphipods, an invasive bivalve (Theora lubrica),
ostracods and tanaid shrimps within the channel area. These differences are likely to be due to shelly
substrate (which is classified as a biogenic habitat), and possibly, stronger currents on the western side
of the bay. If so, it is reasonable to expect that the removal of shell from the proposed channel will
reduce benthic diversity and abundance in the area to be dredged. Having said that:
▪

no rare or particularly sensitive taxa were observed in video footage or obtained in grab
samples; and

▪

the impacts of losing a small area of shell and shelly-mud will be very localised.

To contextualise the area of benthic habitat affected, it is useful to note that the reclamation area
represents 0.028% (6,900 m2; AECOM, 2022b) and the dredging footprint 0.091% (23,000 m2; P.
Nieuwoudt, AECOM, pers. comm.) of Coromandel Harbour, which has a total spring high tide area of
25.4 km2. It is acknowledged that these calculations do not take into account the different benthic
habitat types throughout the harbour and therefore these proportions do not apply to individual
habitat types.
Assuming a total loss of habitat within the reclamation and dredging areas, it is our opinion that, due
to the common nature of benthic species and habitat and the relatively small area affected, the level
of adverse effects on the wider ecosystem is likely to be low8.
The benthic effects arising from the construction of the boat maintenance grid will be confined to the
disturbance of seabed in the area covered by the mooring poles. This area is very small, and these
effects are therefore assessed as negligible.
2.4.2
Indirect impacts of sediment dispersal and deposition
Dredging suspends sediments that typically disperse and ultimately settle beyond the dredging site. A
backhoe dredge or land-based excavator have been proposed as the equipment to undertake this
dredging.
Sampling and video analysis indicate that the key communities potentially affected by the dispersal of
mobilised sediments are those associated with subtidal muddy sediment, and intertidal and subtidal
reef.
Grab sampling indicates that the muddy subtidal sediment community is dominated by polychaetes,
oligochaetes, nemerteans, bamboo and rag worms. The mud crab H. hirtipes and ostracod
Scleroconcha sp. were also common, while low numbers of patchily distributed, mud-tolerant

8

The scale for ranking the level of effects in this assessment is negligible, low, moderate, high, and very high.
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invertebrates, including dog whelks (N. burchardi), white slugs (Philine auriformis), small bivalves
(Arthritica bifurca), tanaid shrimps, and heart urchins (Echinocardium cordatum) were also present. No
rare or particularly sensitive species were obtained in grab samples or observed in video footage of
this habitat.
Adverse effects on taxa within muddy sediment habitats could arise through smothering and
suspended sediments. Multiple New Zealand studies on the effects of dumping dredge spoil (which it
could be assumed would have a greater impact than the deposition of sediment suspended and
dispersed during dredging) suggest that any effects on surrounding sediment habitats are likely to be
minor and short term. Findings from New Zealand disposal monitoring programmes include:
▪

Disposal of port dredgings by Eastport, Gisborne (Edhouse et al., 2014). Monitoring included
the sampling of 71 sites inside, outside and on the edge of their disposal site in Poverty Bay
and did not detect any statistically significant differences in taxa diversity, abundance
evenness or the occurrence of rare species. Edhouse et al. (2014) concluded that changes in
community composition since 1996 had been minimal, and the impacts of spoil disposal did
not appear to be significant.

▪

Disposal of port dredgings by Port of Napier, with deposition at an inshore site off Westshore
Beach (Sneddon and Atalah, 2018). No significant differences in diversity indices (abundance,
number of taxa, diversity or evenness) were detected between the control and disposal sites,
but minor differences were detected in benthic community composition between sites.
However, temporal variability in benthic communities and sediment texture between surveys,
was greater than the variability between impact and control sites.

▪

Disposal of contaminated dredge spoil with mildly elevated toxicity by Port of Nelson, in
Tasman Bay (Roberts and Forrest, 1999). Similar, contaminant, toxicity, neogastropod imposex
and macrofaunal results were obtained from the disposal, “spreading” and control areas.

▪

Disposal of access channel dredgings by Pine Habour Marina on adjoining subtidal sand flats
(West, 2010). Temporal ecological changes were detected at both disposal and control sites,
but they appeared unrelated to spoil disposal.

Overall, this information on the dumping of spoil at greater intensity than what is proposed for the Te
Ariki Tahi Sugarloaf Wharf upgrade suggests depositional effects tend to be relatively minor, with
changes commonly found to be less than those associated with natural temporal variability. Given
that, it seems highly unlikely that the dispersal and deposition of mobilised sediment from a relatively
small, dredged site around Te Ariki Tahi Sugarloaf Wharf will have a measurable impact on the
surrounding mudflats and their associated, mud-tolerant, benthic communities.
Mobilised sediment could also become trapped on the lower intertidal, particularly around boulders
where muddy sediments, and mud tolerant species are already present (see Figure 7 E and F).
Potential effects on biota within those sediments are likely to be similar to those described above.
That is, they are unlikely to have a measurable impact on the surrounding mudflats and their
associated, mud-tolerant, benthic communities.
The lack of substantial sediment accumulation on intertidal reef and boulders suggests that sediments
mobilised during dredging are unlikely to permanently deposit on the reefs. Any depositional effects
are therefore likely to be minor and short lived.
Having said that, monitoring and mitigation measures could be used as an additional precaution or be
required if observations of sediment plumes and reef biota made during dredging operations suggest
that such measures are warranted. Recommendations for monitoring are made in section 2.5.
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2.4.3

Effects associated with the mobilisation and dispersal of potentially harmful sediment
contaminant
Resuspension of sediments during dredging can potentially release harmful contaminants (e.g., heavy
metals or persistent organic pollutants) into the water column and surface sediments, where they may
adversely affect aquatic organisms. Resuspension can also change the geochemical mobility of trace
metals, affecting the potential bioavailability of these toxic elements.
Three surveys have shown that all sediment contaminants analysed (heavy metal, OCPs, PCBs, PAHs
and TBT) were either below the laboratory detection limit or below the respective guideline values
(section 2.2.2). Only small (if any) amounts of sediment contaminants will therefore be released during
dredging and any associated effects will likely be negligible.
2.4.4
Discharges from the boat maintenance grid
Activities authorised to be carried out at the proposed boat maintenance grid are restricted to minor
maintenance, including hull inspections and minor maintenance of underwater appendages. Activities
that may result in a discharge of contaminants and/or release of pest organisms, such as refuelling,
painting, or scraping down marine growth, will be prohibited.
As a consequence, the likelihood of potentially harmful substances being used and discharged from
the boat maintenance grid is very low. For this reason, associated effects are assessed as negligible.
2.4.5
Considerations for maintenance dredging
The nature of benthic effects of maintenance dredging are generally similar to those of capital
dredging; however, they are less intense, of shorter duration and sediment depth and occur at low
frequency. For these reasons, the assessments described in the previous assessments largely apply to
maintenance dredging and the overall level of benthic effects expected to result from maintenance
dredging as described in AECOM (2022b) is assessed as low.

2.5 Recommendations for monitoring
We recommend conducting subtidal benthic monitoring surveys at sites outside the dredging
footprint before and after the construction to confirm our predictions that effects are largely confined
to the dredging area or, if effect do occur over a larger area, measure recovery times. This information
could be used to inform future maintenance dredging activities. We recommend including the areas
east and west of Te Ariki Tahi Sugarloaf wharf that were examined during the benthic survey as
reference areas in any monitoring.
We also recommend conducting regular (e.g., weekly) checks during the capital dredging campaign of
the intertidal reefs near the capital dredging area to confirm that mobilised sediment is not being
deposited on them. Monitoring sites could be marked, and photos taken by the operator of the
dredging equipment following training. Photos could be sent to an expert for assessment of potential
sediment deposition. In our opinion, this would be a pragmatic approach, providing high frequency
information and robust assessment of actual effects.
We also recommend monitoring in relation to future maintenance dredging. The monitoring
programme should be informed by the result of construction monitoring. The findings of maintenance
dredging campaigns should be used to inform subsequent maintenance dredging events with the aim
of minimising benthic effects.

2.6 Conclusions
In conclusion:
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•

Previously modified intertidal and shallow subtidal reef, and shallow subtidal mud and shell
habitats within the reclamation and dredging footprints, together with associated
communities of sessile species (and those with limited mobility) will be altered or eliminated.

•

While the further loss of a small section of reef will have additional, localised impacts on the
common suite of species and habitats present, ecological impacts are likely to be negligible at
the scale of the harbour and beyond.

•

The proposed channel area contains a more diverse benthic assemblage and higher densities
of benthic macrofauna than nearby sites towards the east and west. These differences are
likely to be due to the coarser substrate (which is classified as a biogenic habitat) and possibly
stronger currents on the western side of the bay. No rare or particularly sensitive taxa were
observed in video footage or obtained in grab samples.

•

The impacts of losing a small area of shell and shelly-mud will be very localised. While shell
hash is considered a biogenic habitat, very few large epifaunal taxa (which included the
invasive Mediterranean fan worm) were observed growing on the habitat.

•

Assuming a total loss of habitat within the reclamation and dredging areas, it is our opinion
that, due to the common nature of benthic species and habitat and the relatively small area
affected, the level of adverse effects on the wider ecosystem is likely to be low.

•

The benthic effects arising from the construction of the boat maintenance grid will be
confined to the disturbance of seabed in the area covered by the mooring poles. This area is
very small, and these effects are therefore assessed as negligible.

•

Sediments will be suspended and dispersed beyond the dredging site. The key communities
potentially affected are those associated with subtidal muddy sediment, and intertidal and
subtidal reef.

•

Available information suggests dredging is unlikely to have a measurable impact on the
surrounding mudflats and associated benthic communities. Adverse depositional effects are
also considered to be unlikely on surrounding reefs, and resuspension and redispersal means
they would be minor and short lived if they did occur.

•

Sediment plumes generated during dredging could also cause localised, short-term effects on
surrounding water quality. However, it is unlikely that short-duration, sediment plumes will
adversely affect nearby communities that are regularly exposed to elevated suspended
sediment concentrations.

•

Sediment contaminant levels are either below the laboratory detection limit or below
respective guideline values. Only low (if any) amounts of sediment contaminants will therefore
be released during dredging and any associated effects will likely be negligible.

•

The range of activities authorised at the relocated boat maintenance grid is very restricted,
resulting in a very low likelihood of potentially harmful substances being used and discharged
to the harbour. For this reason, associated effects are assessed as negligible.

•

Potential options for mitigating intertidal effects include the use of large boulders on
revetments, which produce numerous cracks and crevices suitable for colonisation by marine
invertebrates and adding additional texture to the wharf structure and rock revetments, which
would provide additional habitat.

•

Options for mitigating the effects of the subtidal section of reef are limited but are not
deemed necessary considering the expected negligible ecological impact on the scale of the
harbour.
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•

•
•

We recommend conducting subtidal benthic monitoring surveys before and after the
construction to confirm our predictions that effects are largely confined to the dredging area
or, if effect do occur over a larger area, measure recovery times.
We also recommend conducting regular (e.g., weekly) assessments of the intertidal reefs near
the capital dredging area to confirm that mobilised sediment is not being deposited on them.
Finally, we recommend monitoring in relation to future maintenance dredging, informed by
the result of construction monitoring.

3 Water column
3.1 Description of the existing environment
3.1.1
Introduction
Coromandel Harbour is a dynamic water body and suspended sediment or contaminants released
near Te Ariki Tahi Sugarloaf Wharf may be transported from the proposed construction area by water
currents to the wider harbour area. This section therefore considers water column conditions in the
western Waipapa Bay (near Te Ariki Tahi Sugarloaf Wharf) and the wider harbour based on a review of
existing information and a one-off survey of the area around the proposed construction area.
3.1.2
Review of existing information
The Coromandel Harbour catchment, like many catchments on the Coromandel Peninsula, has a
naturally high erosion risk because of its topography and geology. The short steep catchment
contains streams that carry high quantities of sediment during floods. Mean annual sediment input
into Coromandel Harbour has been estimated (from modelling) as 6,489 tonnes per year (Hicks et al.,
2019); the fourth highest on the Coromandel Peninsula and the highest on the Coromandel west
coast. The harbour has the third highest relative sediment yield (tonnes per year per km2 of
catchment) on the Coromandel Peninsula (Mead and Moores, 2005).
Mean annual sediment input into Coromandel Harbour has changed little since pre-human settlement
(pre-human settlement sedimentation rate: 6,074 tonnes per year; Hicks et al., 2019). Relevant for this
assessment is that a large proportion of sediment entering the harbour remains in it (rather than
being flushed out to sea), as indicated by a high trapping efficiency of 0.982 (Hicks et al., 2019).
On the other hand, due to its large size, the mean annual sediment load per estuary area is
comparatively low when compared to other Coromandel estuaries (0.000255 t/m2/y with values
ranging from 0.000103 to 0.017829 t/m2/y for Coromandel estuaries9). Suspended sediment is not
evenly mixed throughout the harbour. Spatial patterns of suspended sediment in the harbour and its
vicinity are visible in aerial imagery. A review of Google Earth time-lapse photography shows that
while water in Coromandel Harbour is generally more turbid compared to water in the Hauraki Gulf
outside the harbour, the northern area of the harbour appears most affected by periodic sediment
plumes visible in the images (Figure 22). Areas of periodically elevated turbidity are also visible along
the eastern and south-eastern coastal fringe of the harbour, including the area near Te Ariki Tahi
Sugarloaf Wharf (Figure 22).
Water quality data from Coromandel Harbour are sparse. No SOE monitoring has been carried out in
the harbour and no other scientific investigations have included water quality surveys. In a scoping
study for a Coromandel/Firth of Thames integrated coastal planning project prepared for Waikato
Regional Council, water quality in Coromandel Harbour was describe as “good” (Beca Carter Hollings

9

Calculations from values presented in Hicks et al. (2019) and Hume et al. (2016).
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and Ferner Ltd, 2006). Water quality was monitored during the initial construction of Te Ariki Tahi
Sugarloaf Wharf to assess the level and spatial extent of water quality effects from the disturbance of
fine sediments (Table 3, Figure 23; Coffey, 1994). While the data is old, it provides some indication of
background dissolved oxygen, temperature, turbidity and suspended solids concentration in the
harbour in spring/summer 199310. Between September and December 1993, suspended solids
concentrations at sites outside the silt curtain, which was used to confine the spread of the dredginginduced sediment plume, ranged from 5 to 81 g/m3. Turbidity ranged from 2.5 to 32.4 NTU.
The wider Coromandel Harbour (not within the project area) contains flora and fauna of high
ecological value, including coastal bird species, seagrass and saltmarsh communities, which indicates
that these species are adapted to the natural suspended sediment levels.
Harbour uses include oyster and mussel farming as well as recreational boating and fishing. Shellfish
accumulate toxins from the water column and the consumption of affected shellfish can create human
health problems. For this reason, shellfish farmers must conduct regular monitoring to demonstrate
that food safety guidelines are met. An overview of the shellfish food safety environmental monitoring
programme and results is shown in Box 1. It shows that the Coromandel Harbour growing areas
comply with all the food safety regulatory requirements, including the microbial and heavy metal
limits. The actual microbial and heavy metal levels in each of the growing areas have remained stable
for many years. To manage potential increases in microbial and heavy metal levels caused by land runoff, the Coromandel Harbour shellfish farms are closed for harvesting after heavy rainfall. The low
faecal coliform, E.coli and heavy metals levels measured under the programme indicate that the
background risk of elevated microbial or heavy metal levels in Coromandel Harbour is generally low
but may increase during heavy rainfall when land-runoff may cause levels to increase.
To our knowledge, no concerns have been raised about the existing water quality in Coromandel
Harbour.11 We therefore note that, while the scarcity of water quality data presents a challenge for
describing the existing environment in terms of water quality, it may be an appropriate reflection of
the general low level of concern about water quality in the harbour.
In conclusion, the available information indicates that sediment loads entering Coromandel Harbour
are naturally relatively high and variable, and influenced by weather events, particularly rainfall. This
results in periodically elevated suspended sediment concentrations in the harbour, including the
proposed construction area. Consequently, aquatic flora and fauna present both near the proposed
construction site and in the wider harbour are likely accustomed to varying and periodically high
levels of suspended sediment. The background risk of elevated microbial or heavy metal levels in
Coromandel Harbour is generally low but may increase during heavy rainfall when land-runoff may
cause levels to increase.

Site 1 was located near the construction site, indicating the effects of capital dredging on water quality during
construction (main construction events at the time of the second and third sampling). The remaining sites were in
the western Waipapa Bay but separated from the construction area by a silt curtain.
11 Concerns have been raised about potential effects of wharf developments in the northern harbour but those
relate to the effects resulting from construction, not to existing water quality. These concerns are addressed in the
benthic effects section.
10
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Figure 22. Google Earth time-lapse imagery of Coromandel Harbour showing variability in
water turbidity and periods of high turbidity in the northern area as well as around the
eastern and south-eastern coastal fringe of the harbour, including near Te Ariki Tahi
Sugarloaf Wharf.
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Table 3. Water quality data collected during the initial construction of Te Ariki Tahi
Sugarloaf Wharf in 1993. Sampling stations 2 to 5 were separated from the construction
area by a silt curtain. Monitoring showed no effects of the initial construction on these
sites and results therefore represent background conditions. Monitoring stations are
shown in Figure 23. Source: Coffey (1994).

Figure 23. Water column monitoring stations during initial construction of Te Ariki Tahi
Sugarloaf Wharf in 1993. Sampling stations 2 to 5 were separated from the construction
area by a silt curtain. Source: Coffey (1994).
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BOX 1. SHELLFISH FOOD SAFETY ENVIRONMENTAL MONITORING PROGRAMME
Coromandel Harbour contains multiple aquaculture areas approved to produce bivalve molluscan
shellfish, including Pacific oysters (Crassostrea gigas) and Greenshell mussels (Perna canaliculus).
Bivalves are filter-feeding shellfish. In their aquatic environment, they can filter and accumulate to
hazardous levels of pathogenic micro-organisms, marine biotoxins or toxic substances. As bivalve
shellfish are often eaten raw and whole (ungutted) they pose a potential food safety risk, which means
they receive special consideration in food safety law throughout the world.
In New Zealand, the Ministry for Primary Industries is the authority responsible for food safety,
administering the Animal Products Notice Regulated Control Scheme – Bivalve Molluscan Shellfish for
Human Consumption (2018). This legislation requires that all commercial shellfish harvesting areas be
formally classified and have on-going food safety-environmental surveillance.
The initial classification requires a full assessment of the surrounding land catchment, seawater and
industry practices to determine that the area is unlikely to be contaminated when harvesting occurs.
Once classified regular sampling is undertaken to verify the microbial, marine biotoxin and heavy metal
levels comply with the food safety standards.
The Coromandel Harbour shellfish production areas are all classified as “Conditionally Approved” –
meaning they open and close based on rainfall limits (rain causes land run-off which adversely affects
the water quality). Sampling for microbiological contamination is done five times per year; heavy
metals in shellfish are tested every 3 years.
The food safety microbial and heavy metal standards are as follows:
1) Microbial standard for seawater
The faecal coliform median most probable number (MPN) of the water samples must not exceed
14/100ml and not more than 10% of the samples must exceed an MPN of 43/100ml at each sample
station in the growing area.
2) Microbial standard for shellfish
The E.coli median MPN of the flesh samples must not exceed 230 E.coli / 100g and no more than 10%
of the samples can exceed an MPN of 700/100g at each sample station in the growing area.
3) Heavy metal standards for shellfish
Heavy Metal
Arsenic
Cadmium
Lead
Mercury

Maximum Allowable Limit
1 mg/kg (inorganic Arsenic)
2 mg/kg
2 mg/kg
mean level of 0.5 mg/kg

The Coromandel Harbour growing areas comply with all the food safety regulatory requirements,
including the microbial and heavy metal limits. The actual microbial and heavy metal levels in each of
the growing areas have remained stable for many years.
---------------------------------------------------------------------------------------------------------------This information was provided by Dorothy-Jean McCoubrey (CoroMFA Shellfish Safety Delivery Centre
Executive Officer and authorised for use in this report by Tom Hollings (CoroMFA Executive Officer).
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3.1.3
Water column sampling
Water column sampling was conducted on 11 March 2021 to obtain a snapshot of total suspended
solids and turbidity in the vicinity of the construction area; and compare hand-held instruments and
laboratory analysis results to inform a water column monitoring approach. The weather during the
survey was calm and sunny and followed a period of several days without rainfall.
During the survey total suspended solids (TSS) concentrations and turbidity were measured at a total
of 17 sites (Figure 24) in the proposed dredging footprint and within an area of up to 200 m distance
from the edge of the dredging footprint. Measurements were made in situ using a YSI ProSwap with a
YSI ProDSS Turbidity sensor (“turbidity meter”, for turbidity measurements) and an Insite
Instrumentation Group InsiteIG Model 3150 portable suspended solids analyser (“TSS meter”, for TSS
measurements). In addition, at 14 sites water samples were collected for laboratory analysis of TSS and
turbidity by Hill Laboratories.
Neither turbidity nor total suspended solids concentrations showed any spatial patterns and are
therefore plotted in box plots (Figure 25). Turbidity ranged from 1.4 to 4.1 NTU when analysed in the
laboratory and from 1.4 to 10 NTU when analysed using the turbidity meter. Except for two high
readings of the turbidity meter, the two methods generated very similar results. TSS was consistently
higher when measured using the TSS meter compared to laboratory results. Laboratory results ranged
from 11 to 43 g/m3, while in values measured using the TSS meter ranged from 74 to 93 g/m 3. It was
not possible to identify a reason for these discrepancies. A greater reliance is placed on the laboratory
results, and this informed recommendations on monitoring (see section 3.4). A comparison of
turbidity and TSS data (not shown) demonstrated a poor correlation between these parameters. This
also informed recommendations on monitoring (see section 3.4).

Figure 24. Sites surveyed on 11 March 2021. The shaded blue area shows the proposed
dredging footprint. Purple markers indicate survey site locations (DF = dredging
footprint, E = edge, 100/200 = distance from edge of dredging footprint with letter
indicating direction).
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Figure 25. (A) Turbidity, and (B) total suspended solids (TSS) measured during a water
column survey conducted in and around the area of the proposed construction on 11
March 2021 using hand-held instruments (‘in situ’) and laboratory analyses (‘laboratory’).
Survey sites are shown in Figure 24.

3.2 Potential effects
During dredging (capital and maintenance), water quality effects may arise from the release and
subsequent spread of fine sediment and/or harmful contaminants, nutrients or faecal bacteria from
dredged or resuspended sediment. Once operation of the expanded wharf commences, stormwater
runoff may release contaminants to the harbour.
The potential effects of the proposed activities assessed in the following sections therefore are:
•
•
•
•

effects from the release of suspended sediment during dredging;
effects from the release of nutrients and faecal bacteria during dredging;
effects from the release of harmful contaminants during dredging; and
effects from stormwater runoff during operation of the wharf.

3.3 Assessment of effects of the proposed activities
3.3.1
Effects from the release of suspended sediment during dredging
Capital dredging will be carried out over a period of approximately 9 months, with dredging up to 12
hours per day (AECOM, 2022b). The time allocated to the dredging and disposal programme is
conservative and allows for adjustments, including shortened dredging periods and suspension of
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operations, if meteorological conditions render conditions unsafe or if required in response to
monitoring results (e.g., if trigger levels are exceeded; AECOM, 2022b).
Sediment plumes are expected to be generated during construction and dredging and will prevail for
some time, depending on a range of factors, including the composition of the dredged material and
currents (S. Bettington, AECOM, pers. comm.). It is expected that plumes will cause localised, shortterm effects on surrounding water quality. Large mobile species, such as fish will be able to move out
of the plume area, but sessile invertebrates and those with limited mobility cannot. Sediment plumes
are of concern if they generate adverse effects on sensitive communities that are not able to avoid the
plume or if they extend over large parts of the harbour and modify light penetration over extended
parts of the harbour.
Turbid conditions in and around Waipapa Bay were apparent during the benthic video surveys (see
section 2), which occurred after several days of no rain and calm conditions, suggests that relatively
high suspended sediment concentrations are a ‘normal’ feature of ambient water quality in the area.
As described above, water turbidity and suspended sediment concentrations are naturally variable and
expected to be much greater during and after storm events. In addition, other activities result in
increased suspended sediment levels. For example, the effect of propeller wash on suspended solids
concentrations in the vicinity of Te Ariki Tahi Sugarloaf Wharf was measured in 1993 by Coffey (1994)
who reported that ambient suspended solids concentrations at the boat ramp increased from 26 to 55
g/m3 after a small barge left the ramp.
No sensitive habitats are present in the vicinity of the proposed dredging area. It is therefore unlikely
that short-duration, dredging sediment plumes will adversely affect nearby communities. Further, it is
highly unlikely that the sediment plume will travel to the intertidal areas in the eastern harbour where
it could affect the availability of light for seagrass, or the ability of seabirds or fish to find prey.
We expected that there will be a visible and measurable sediment plume in the vicinity of the capital
dredging area during and some time after dredging is being carried out. For the reasons outlined
above, we consider it unlikely that suspended sediment released during dredging will have significant
impacts on benthic habitats or communities or other aquatic organisms in Waipapa Bay or the wider
Coromandel Harbour
Water column monitoring is recommended to confirm these expectations and to ensure that
unexpectedly high suspended sediment levels (should they occur) are identified, so that dredging
operations can be adjusted as required to ensure that adverse effects on the water column are
managed within acceptable levels. These controls will indirectly also manage effects on benthic
habitats resulting from the deposition of suspended sediments beyond the monitoring locations. With
effective operational controls in place, we expect that the effects from the release of suspended
sediment during capital dredging can be confined to the area of and near the proposed dredging area
and that consequently the level of effects will be low.
Maintenance dredging effects are expected to be of similar nature but of a substantially lower
intensity due to the smaller volumes of material removed and the associated shorter duration of
dredging. A monitoring programme similar to that recommended for capital dredging is proposed.
The effects from the release of suspended sediment during maintenance dredging are expected to be
small scale and short term and generally are assessed as low.
3.3.2
Effects from the release of nutrients and faecal bacteria during capital dredging
Disturbance of sediments can release nutrients and faecal bacteria that are bound to organic or
inorganic particles into the water column. The release of excessive levels can create adverse effects on
water quality. In addition to dredging, such release can also be triggered by tidal current flow, waves,
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storms or heavy rain. Coromandel Harbour frequently experiences sediment resuspension as indicated
by periodically turbid waters. There are no indications of these natural processes generating adverse
water quality effects from the release of nutrients or faecal bacteria due to sediment resuspension.
The temporary closures of the Coromandel Harbour shellfish production areas are based on rainfall
limits to manage potential adverse effects of land run-off, demonstrating that any concerns relating to
water quality are associated with land-derived contaminants.
While the concentrations of nutrients and microbial bacteria decrease with depth in sediments, it is
possible that nutrients and faecal coliform bacteria bound to those deeper sediments are released
during capital dredging. It is also possible that during heavy rainfall land-runoff may increase faecal
bacteria, nutrient and heavy metals levels in the water column of Coromandel Harbour, thus
potentially enhancing associated cumulative water column effects from the combined dredging and
land-runoff.
The scale of the proposed capital dredging is relatively small in the context of Coromandel Harbour
and of temporary nature. The dynamic water body will result in a rapid mixing of any nutrients and
faecal bacteria released from the sediment and concentration are expected to reduce rapidly to nondetectable levels. The planned dredging operations allow for adjustments in dredging in response to
weather and it is unlikely that dredging will take place after heavy rainfall due to likely exceedances of
monitoring trigger levels or health and safety considerations (see AECOM, 2022b).
The level of effects from the release of nutrients and faecal bacteria during capital dredging are
therefore assessed as negligible to low. Maintenance dredging will be of lesser intensity and shorter
duration than capital dredging and effects are assessed as negligible.
3.3.3
Effects from the release of harmful contaminants during dredging
The assessment of benthic effects (section 2) has demonstrated that contaminant concentrations of
the sediment proposed to be dredged are below detection or guideline values. Existing heavy metal
levels in Coromandel Harbour waters are also low as indicated by findings of the shellfish food safety
environmental monitoring programme described in Box 1. Furthermore, the harbour is dynamic with
strong flushing and any contaminants potentially released are expected to be rapidly diluted.
Subsequently, the water column contaminant levels expected to result from contaminants associated
with fine sediments released during capital and maintenance dredging are of no ecological concern
and the level of effects is assessed as low.
3.3.4
Effects from stormwater runoff during operation of the wharf
Stormwater from the current Te Ariki Tahi Sugarloaf Wharf is captured by two catchpits that drain
through two oil separation systems and the existing system discharges directly into the harbour
(AECOM, 2022e). Increasing the wharf size and traffic volume will likely lead to an increase in
stormwater runoff and contaminant generation.
The wharf upgrade will be subject to treatment requirements as per the Waikato Regional
Infrastructure Technical Specification (AECOM, 2022e). A combination of treatment devices will be
installed to manage the quality stormwater discharged to the harbour (AECOM, 2022e).
There has never been a significant spill of fuel during refuelling at Te Ariki Tahi Sugarloaf Wharf;
however, there have been some minor spills, estimated to be less than 10 litres (T. Hollings, pers.
comm., 25/01/2021).
Due to the proposed stormwater treatment, small wharf area, and the dynamic nature of the receiving
environment, the level of effects from stormwater runoff is expected to be low.
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3.4 Recommendations for trigger levels
Increases in suspended sediment in and adjacent to the dredging footprint are inevitable. It is
recommended that maximum allowable suspended sediment (total suspended solids or turbidity)
levels (trigger levels) outside a mixing zone surrounding the dredged area are specified and that the
dredging activity is managed to ensure these levels are not exceeded.
Trigger levels should be specified for specific distances downstream from the dredging location. Due
to the high natural variability, trigger levels should focus on comparison to background or reference
levels. As described in section 3.1, some turbidity and TSS data for the area around Te Ariki Tahi
Sugarloaf Wharf are available from monitoring during the original wharf construction and our water
column sampling. As described in section 3.1.2, in 1993/94 background TSS ranged from 5 to 81 g/m 3
and turbidity from 2.5 to 32.4 NTU. During our sampling, when the water was visibly clear, TSS
(laboratory measurements) ranged from 11 to 43 g/m 3 and turbidity from 1.4 to 4.1 (laboratory
measurements) and 1.4 to 10 NTU (in-situ). Based on the data available we estimate that in the area
around the proposed construction and dredging site the natural range of TSS is at least ~5-80 g/m3
and the natural range of turbidity at least ~1-30 NTU.
Specifying trigger levels in line with natural variability of suspended sediment levels (e.g., in the order
of naturally occurring high values) would be helpful for putting them into an ecological context.
Exceeding such triggers periodically and for relatively short periods of time would most likely not be
of ecological concern. However, management responses should be put in place to ensure such levels
do not prevail over extended periods of time.
Suspended sediment levels substantially exceeding the range of natural variability may be detrimental
even if only occurring over short periods of time. If such levels are observed, a more comprehensive
assessment and potentially systematic adjustment of dredging operations may be required. In such
instances, an investigation may be required to identify likely causes of exceedances, for example,
potential high background levels or recent changes in dredging practices.
By collecting TSS and/or suspended sediment data at a high frequency during the early stages of
capital dredging, a relevant data set will be collated rapidly, allowing a timely analysis of the effects of
capital dredging on water quality. Recommendations for monitoring are provided below.

3.5 Recommendations for monitoring
Monitoring would be required during capital dredging to measure suspended sediment
concentrations at the appropriate locations and times to inform an assessment of compliance with
trigger levels and, if necessary, effective management responses (e.g., a reduction in dredging
duration, change in location or suspension of dredging).
In light of the findings of the water column sampling described in section 3.1.3, it is recommended
that assessment of compliance with trigger levels is done based on the results of laboratory analysis of
water samples, especially if trigger levels are specified for total suspended solids.
However, collecting in situ measurements (using a hand-held TSS or turbidity meter) would provide
useful real-time data, allowing timely operational decisions to be made. It is recommended that a
calibration/validation study of hand-held instrument(s) against laboratory results is carried out before
or during the first week(s) of dredging to determine the comparability of these approaches. If
monitoring is done in situ using a hand-held TSS or turbidity meter, periodic laboratory validation of
in situ data should be carried out.
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Based on the results of our survey, it appears that a hand-held turbidity meter is more accurate than a
hand-held TSS meter. For this reason, it may be prudent to specify compliance trigger values for
turbidity instead of TSS.
A similar monitoring programme should be carried out during maintenance dredging operations. The
results of the capital dredging monitoring programme will be valuable for informing the design of the
maintenance dredging monitoring programme.

3.6 Conclusions
In conclusion:
•

•

•

•

•
•

•
•

•

Sediment loads entering Coromandel Harbour are naturally relatively high and variable, and
largely influenced by weather events. As a result, suspended sediment concentrations in the
harbour, including the proposed construction area, are variable and periodically high.
Aquatic flora and fauna present both near the proposed construction site and in the wider
harbour are likely well accustomed to varying and periodically high levels of suspended
sediment.
During dredging (capital and maintenance), water quality effects may arise from the release
and subsequent spread of fine sediment and/or contaminants, nutrients or faecal bacteria
from dredged or resuspended sediment. Investigations of sediment contaminants
demonstrated that levels were below detection or relevant guideline values, indicating that
sediment disturbance will not release harmful concentrations into the water column. Once
operation of the expanded wharf commences, stormwater runoff may release contaminants to
the harbour.
Effects from the release of suspended sediment during capital dredging with effective
monitoring and controls in place are expected to be confined to the area of and near the
proposed dredging area and assessed as low. During maintenance, dredging effects are
expected to be of similar nature but substantially lower intensity and effects are assessed as
low.
The level of effects from the release of nutrients and faecal bacteria during capital dredging is
assessed as negligible to low and during maintenance dredging as negligible.
Water column contaminant levels expected to result from the release of contaminants
associated with fine sediments during capital and maintenance dredging are of no ecological
concern and the level of effects is assessed as low.
The level of effects from stormwater runoff is expected to be low
It is recommended that maximum allowable suspended sediment (total suspended solids or
turbidity) levels (trigger levels) outside a mixing zone surrounding the dredged area are
specified and that the dredging activity is managed to ensure these levels are not exceeded.
Trigger levels should be specified for specific distances downstream from the dredging
location and, because of the high natural variability, should focus on comparison to
background or reference levels.
Monitoring is required during capital and maintenance dredging to measure suspended
sediment concentrations at the appropriate locations and times to inform an assessment of
compliance with trigger levels and, if necessary, effective management responses.
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4 Marine mammals
4.1 Description of the existing environment
4.1.1
Data sources
In New Zealand, a range of different approaches are used to identify and record marine mammal
distributions. For example, DOC collate strandings and opportunistic sightings, while researchers
conduct systematic surveys. To identify which marine mammal may use Coromandel Harbour and may
therefore be affected by the proposed activities, all available data sources were reviewed. Data sources
found to contain marine mammal information of relevance to this assessment are:
•

•

•

The DOC Marine Mammals Sightings Database, which contains marine mammal sightings
data recorded by the DOC from as early as 1945 (but more consistently since the 1990s) to
2019 (DOC Marine Mammals Sightings Database, supplied by H. Hendriks, DOC, 5 August
2020);
The DOC Marine Mammals Incidents Database, which contains marine mammal stranding
data recorded by the DOC since the 19th century to 2019 (DOC Marine Mammal Incidents
Database, supplied by H. Hendriks, DOC, 5 August 2020); and
Published research survey results (Burgess, 2006; Constantine et al., 2015; Dwyer et al., 2016) 12.

The quality of these data sources differs but in combination they provide a good overview of marine
mammals in the area of interest. The DOC Sightings Database only record opportunistic sightings and
the actual number of animal present and sightings that do occur is therefore assumed to be greater
than those reported. While stranding data are useful to provide additional broad indications of species
occurrence, it is important to note that dead animals can wash ashore long distances away from where
they died. Also, at the time of death they may have been outside their normal distributional range.
Stranding data have been used to identify marine mammal species of relevance for this assessment
but are deemed less reliable indicators of presence than sighting data and published research survey
results. Research survey results are of highest quality; however, only limited surveys have been
conducted in the area near Coromandel Harbour. Most marine mammal surveys in the Hauraki Gulf
focussed on the central and northern parts of the gulf. This does appear to be an indication that
Coromandel Harbour is not considered by researchers to be an area commonly used by marine
mammals.
4.1.2
Identification of species in the area of interest
While the main focus of this report is Coromandel Harbour, and specifically the southern part of the
harbour, the area used to assess marine mammal distribution and habitat includes an area outside the
harbour in recognition that marine mammals utilise habitat across a broad geographical region.
For this reason, the area of interest defined for the purpose of this report includes Coromandel
Harbour as well as the area within 10 km of the entrance of Coromandel Harbour (Figure 26).
Considering the relatively narrow entrance to the harbour and the small number of marine mammals
sighted in the harbour, this area was considered to be sufficiently large for identifying marine mammal
species that may be found in the harbour. Mapped marine mammal sightings and strandings from the
DOC databases are shown in Figure 27 and Figure 28.
The data sources listed above were reviewed to identify marine mammal species that have been
sighted using or were recorded as having stranded in the area of interest. The results of this review are

These three publications were identified during a broad literature review of marine mammals in New Zealand
coastal waters as the only ones that included marine mammal sightings or strandings in the area of interest.
12

Ecology and coastal water quality assessment of the proposed Te Ariki Tahi Sugarloaf Wharf upgrade | 44

shown in Table 4. For species that have been sighted in the area of interest outside Coromandel
Harbour, the minimum distance between sighting and the entrance of Coromandel Harbour is also
shown.
In addition to reviewing data sources for potential presence of marine mammal species in the area of
interest, they were also reviewed to support findings of absence. Specifically, Constantine et al. (2015)
reviewed Global Positioning System (GPS) locations of whale sightings in the Hauraki Gulf from 2000
to 2013 (n = 1647) obtained primarily from whale-watch boats (93.7%), research vessels (5.9%) and
aerial surveys (0.4%). No Bryde’s whales (Balaenoptera edeni) sightings were reported in Coromandel
Harbour, which further strengthens the findings from the other data sources reviewed in this report.
Dwyer et al. (2016) assessed the distribution and density patterns of the three most frequently sighted
cetacean species in the Hauraki Gulf: common dolphins (Delphinus sp.), bottlenose dolphins (Tursiops
truncatus) and Bryde’s whales. They particularly focussed on previously unstudied regions, such as the
Firth of Thames, and surveyed extensively in the area around Coromandel Harbour. Based on 279 days
of survey effort between January 2010 and November 2012, Dwyer et al. (2016) created spatial maps
of species densities over the survey area that show none of the three species being encountered in
Coromandel Harbour.

Figure 26. Area of interest chosen for the identification of marine mammal species of
interest for this report.
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Figure 27. Marine mammal sightings in and near Coromandel Harbour. Source: DOC
Marine Mammal Sightings Database.

Figure 28. Marine mammal strandings in and near Coromandel Harbour. Source: DOC
Marine Mammal Incidents Database.
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4.1.3
Likelihood of presence in Coromandel Harbour
To predict the likelihood of the marine mammal species listed in Table 4 using Coromandel Harbour,
and potentially being affected by the proposed activity, sightings and stranding data were considered
for each species.13 The likelihood of each species being present in Coromandel Harbour was then
classified as follows:
•

•
•
•

Likely: Species that are commonly seen in Coromandel Harbour. Common occurrence means
that these species reside permanently or seasonally in the harbour or are observed to
frequently enter the harbour (at least one sighting per year).
Possible: Species that have been sighted in Coromandel Harbour at some point in the past as
this indicates that these species may travel through the harbour from time to time.
Unlikely: Species that have never been sighted in Coromandel Harbour but have been sighted
in the area of interest (i.e., within 10 km of the harbour entrance).
Improbable: Species that, according to available records, have never been sighted in the area
of interest. This may include species that have stranded in Coromandel Harbour but an
absence of sightings in the area of interest indicates that these animals were washed in from
long distances away.

The likelihood of presence of marine mammal species in Coromandel Harbour based on this
classification is shown in Table 5. Table 5 also shows the threat status of all species. The generally low
likelihood of marine mammal presence in Coromandel Harbour illustrates that it is not a critical
habitat or feeding area for marine mammals.

No standardised approach exists for assessing likelihood of presence. The chosen approach is considered
consistent with approaches used in similar assessments and appropriate for the proposed activities and
associated potential effects on marine mammals.
13
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Table 4. Summary of information on sightings and strandings. AOI = area of interest as shown in Figure 26.
Sightings
Species

Odontocetes
(toothed
whales)

Mysticetes
(baleen
whales)

Reported sightings in Coromandel
Harbour?

Bottlenose dolphin (Tursiops truncatus)
Common dolphin (Delphinus sp.)

None reported
None reported

Orca (Orcinus orca)

Yes
•
1 adult seen on 12/11/2001,
feeding
•
1 adult seen on 10+11/02/2007,
feeding on rays and cruising
None reported

Southern bottlenose whale (Hyperoodon
planifrons)
Bryde’s whale (Balaenoptera edeni)
Humpback whale (Megaptera novaeangliae)
Pygmy right whale (Caperea marginata)
Southern right whale (Eubalaena australis)

Pinnipeds
Arnoux’s beaked whale (Berardius arnouxii)
(seals and sea New Zealand fur seal
lions)
* DOC sightings database
** Dwyer et al.(2016)
*** Burgess (2006)

None reported
None reported
None reported
Yes
•
1 adult tracked travelling north
from Bay of Plenty, spent ~1 hour
in harbour on 5th August 2015
None reported
None reported

If sighted in AOI but not in
harbour or stranded in harbour,
min. distance harbour entrance
and sighting
5 km*
4 km*
~8 km**
~9 km***

Strandings in
Coromandel Harbour
# individuals (year)
1 (1998)
7 (1984-2012)

1 (2000)

No sightings in the Hauraki Gulf

1 (1987)

8 km*
~12 km**
22 km*
No sightings in the Hauraki Gulf

1 (2011)

48 km*
12 km*

3 (1983)
None

1 (2015)
1 (1993)
None
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Table 5. Likelihood of marine mammal species presence in Coromandel Harbour. See text for a description of the approach taken to assess
likelihood of presence in Coromandel Harbour.

Species
Odontocetes
(toothed
whales)

Bottlenose dolphin (Tursiops truncatus)

Unlikely

Common dolphin (Delphinus sp.)

Unlikely

Orca (Orcinus orca)

Possible

Southern bottlenose whale (Hyperoodon
planifrons)
Mysticetes
(baleen
whales)

Pinnipeds
(seals and sea
lions)

Likelihood of presence in
Coromandel Harbour

Bryde’s whale (Balaenoptera edeni)

Improbable
Unlikely

Humpback whale (Megaptera novaeangliae)

Improbable

Pygmy right whale (Caperea marginata)

Improbable

Southern right whale (Eubalaena australis)

Possible

Arnoux’s beaked whale (Berardius arnouxii)

Improbable

New Zealand fur seal (Arctocephalus forsteri)

Improbable

NZ Conservation Status
Qualifier^
Nationally endangered
De, PF, SO, Sp
Not threatened
DP, SO
Nationally critical
DP, S?O
Data deficient
SO
Nationally critical
CD, DP, SO
Migrant
SO
Data deficient
S?O
Recovering
OL, RR, SO
Data deficient
S?O
Not threatened
Inc, SO

IUCN
Conservation
Status
Least concern
Least concern
Least concern
Least concern
Least concern
Least concern
Least concern
Least concern
Data deficient
Least concern

^ From Baker et al. (2019). Qualifiers are abbreviated as follows: De = Designated, DP = Data Poor, Inc = Increasing, OL = One Location, PF = Population
Fragmentation, RR = Range Restricted, SO = Secure Overseas, S?O = Uncertain whether the taxon is secure overseas.
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4.2 Potential effects
The potential effects of the proposed activities on marine mammals are:
•
•
•
•

Behavioural and/or physical responses of marine mammals to underwater noise generated
during dredging;
Ingestion of or entanglement in debris released during construction;
Ingestion and accumulation of contaminants released from dredged sediments; and
Changes in behaviour resulting from increased turbidity generated during dredging.

4.3 Assessment of effects of the proposed activities
4.3.1

Behavioural and/or physical responses of marine mammals to underwater noise generated
during dredging
Marine mammals, particularly cetaceans, utilise sound for detecting prey, navigating, and
communicating. A specific assessment of the sensitivity of marine mammals potentially using
Coromandel Harbour14 against the expected underwater noise generated during the proposed
activities has been carried out by Marshall Day Acoustics (Marshall Day Acoustics, 2022).
Since New Zealand does not have a country specific guidance, Marshall Day Acoustics used the US
Department of Commerce National Oceanic and Atmospheric Administration (NOAA Guidelines) and
research publications to identify relevant thresholds above which the marine mammals are predicted
to experience changes to their auditory system or a change to behaviour.
Marshall Day Acoustics (Marshall Day Acoustics, 2022) assessed the character of dredging noise
during the Te Ariki Tahi Sugarloaf Wharf upgrade as being similar to vessel activities (dominated by
low frequency engine drone). They also characterised the marine mammal species potentially affected
by dredging-generated noise as mid-frequency cetaceans (MFC; including Orca, Bottlenose and
Common dolphins) and low-frequency cetaceans (LFC; including Southern Right Whale and Bryde’s
whale). For the dredging activity at Te Ariki Tahi Sugarloaf, Marshall Day Acoustics concluded that:
•
•

•

There is no risk of auditory injury to marine mammals (MFC or LFC);
The NOAA behavioural effects onset threshold of 120 dB re. 1 mPa RMS (unweighted) is
predicted at 8 km from the dredging location and is therefore well contained within Waipapa
Bay; and
Overall, the effects of underwater noise generated by dredging on marine mammals is
negligible.

4.3.2
Ingestion of or entanglement in debris released during construction
Debris lost to the sea during construction activities can be potentially harmful to marine mammals
due to the risk of entanglement or ingestion. Marine mammals may become entangled in large
marine debris which they may be attracted to. In addition, they may ingest small debris. Marine debris
may be transported away from the construction area, thus potentially affecting marine mammals at
considerable distances away from the construction area.
The nature of construction activities has a low risk of generating construction-related debris and a
proposed condition of consent requires that any debris accidentally released into the marine
environment from the construction or operation of the wharf must be immediately retrieved (R. Turner
pers. comm.).

Those identified as possibly or unlikely present in Coromandel Harbour in Table 5 (no species were identified as
likely to be present).
14
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The combination of the low risk of debris release, generally low likelihood of marine mammals being
present near the construction area, and protocols in place to collect debris accidentally released, the
risk of entanglement in or ingestion of marine debris is therefore considered to be low.
4.3.3
Ingestion and accumulation of contaminants released from dredged sediments
The disturbance of sediments via dredging can release contaminants into the water column, where
they can become available to marine organisms. Marine mammals are susceptible to the accumulation
of contaminants because they feed at high trophic levels and have a large proportion of lipid-rich
blubber which accumulates contaminants readily (Todd et al., 2015).
As explained in section 2 of this report, contaminant levels in sediments proposed to be dredged
during the Te Ariki Tahi Sugarloaf Wharf upgrade have been identified as below guideline values
indicating no ecological risk. The risk to marine mammals from ingestion or accumulation of
contaminants released from dredged sediments is therefore assessed as low.
4.3.4
Changes in behaviour resulting from increased turbidity generated during dredging
Seabed disturbance during dredging is expected to result in increased turbidity and creation of
sediment plumes, which extend the impact of dredging over a larger area than the immediate
construction area. Marine mammals often inhabit turbid environments and many utilise sophisticated
sonar systems to sense the environment around them (Todd et al., 2015). There is only limited
available information on the effects of increased turbidity on marine mammals but from a review of
available information, Todd et al. (2015) concluded that increased turbidity, as a result of dredging, is
unlikely to have a substantial direct impact on marine mammals that often inhabit naturally turbid or
dark environments. Todd et al. suggested that this is likely because marine mammals utilise other
senses, and therefore do not need to solely rely on vision.
The increase in turbidity generated from construction activities is predicted to be short term and
localised. In combination with the low likelihood of marine mammal presence in the area affected by
increased turbidity and the low likelihood of impacts on marine mammals, the risk of changes in
marine mammal behaviour resulting from increased turbidity generated during dredging is assessed
as negligible.

4.4 Conclusions
In summary, the level of effects of the proposed activities on marine mammals is assessed as low. This
conclusion is based on the findings that:
•
•
•
•
•
•
•

Coromandel Harbour is not a critical habitat or feeding area for marine mammals;
The likelihood of marine mammals utilising Coromandel Harbour is low;
Marine mammals can avoid the construction area;
Noise levels generated by dredging activities are low and that there is no risk of auditory
injury to marine mammals that might be in the area;
Low amounts of construction-related debris are expected to be generated during construction
and measures are in place for collecting accidentally released debris;
Contaminant levels in dredged sediments are below levels that would be harmful for marine
mammals; and
Marine mammals are not sensitive to temporary increases in turbidity.

We support the proposed requirement that any debris accidentally released into the marine
environment from the construction or operation of the wharf must be immediately retrieved. No
further mitigation or monitoring is recommended.
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5 Birds
5.1 Approach
The assessment of effects on birds (shorebirds and seabirds) was conducted by The Ecology Company
and is described in a separate report that forms part of the assessment of ecological effects of the
proposed activities (Bramley, 2022). This section provides a brief summary of the assessment and its
findings.

5.2 Summary of the assessment presented in Bramley (2022)
The assessment of effects on birds by Bramley (2022) involved an interrogation of the eBirds database
(within 10km of Ariki Tahi) combined with a site visit to identify the species of bird likely to be present
in the area affected by the redevelopment, including those of conservation concern that have a
distribution, breeding habits, or other life history traits which mean that they require a specific
assessment and determination of the likelihood of adverse effects from the proposal. Bramley (2022)
also describes what those effects might be and how they could be avoided, remedied or mitigated.
A search of the eBird database limited to the area within 10 km of Ariki Tahi was undertaken, along
with a site visit in November 2020 that focussed on recording birds using the area between the
eastern end of Waipapa Bay and Hannaford’s Wharf. The data obtained was sorted to remove land
birds unlikely to be affected by the proposal and grouped by taxa and was used to inform which
species might be most at risk.
Twenty-five bird species of potential concern were identified. Of these species only two, kororā (little
blue penguin) and variable oystercatcher, were assessed as potentially adversely affected by the
proposal. Kororā are assessed as “at risk” (declining) and variable oystercatchers “at risk” (recovering).
In addition, two ‘threatened’ and eight additional ‘at risk’ species have been recorded in the wider
area (within 10km of Ariki Tahi), but these species are unlikely to be affected by the proposal because
their life history or habitat preferences mean they are unlikely to make use of the habitats affected by
the wharf upgrade. Given that no mangrove habitats will be affected by the proposal, any banded rail,
bittern, and fernbird are also unlikely to be affected.
At least one pair of variable oyster catcher and one single bird are resident in the area affected by the
upgrade of Ariki Tahi. No kororā have been observed to date but Bramley (2022) considered it likely
that this species occurs in the area. The magnitude of unmitigated effects on variable oystercatcher
and little blue penguin was conservatively assessed as low and negligible respectively, resulting in an
overall level of effect which is low and very low for these species respectively (at the scale of
Coromandel Harbour).
For variable oystercatcher it is recommended to carry out regular inspection of the disturbance area
and, if necessary, possibly relocate or disturb birds to prevent nesting during construction.
For kororā, it is recommended to conduct a survey with a conservation dog to confirm the presence or
absence of kororā within 100m of the proposed construction works. If no penguins are present, then
no further action would be required. If penguins are present, then the mitigations could include
sealing nest entrances prior to breeding and provision of nesting boxes at nearby safe sites (away
from roads).
Avoiding chemical spills and removing waste materials from the site would further reduce the
potential for adverse effects on seabirds. In addition, best practice erosion and sediment control to
minimise turbidity due to dredging and reclamation would prevent adverse effects on the feeding
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habitat for resident birds including gulls, terns and shags, and, to a lesser extent, oystercatchers (which
feed on shore) and penguins (which feed at sea).
Implementation of the recommended mitigation actions for the affected species would be sufficient
to suitably avoid adverse effects on these species.

6 Biosecurity (marine pests)
6.1 Information sources
A survey of marine pests to determine whether marine pests are present within the proposed wharf
and channel areas was carried out in conjunction with the benthic surveys described in section 2.
Survey methods are described in Appendix 1.
In addition to the field survey, a desktop review was carried out to identify and characterise key pests
using available information from scientific literature, grey literature, and internet, together with data
provided by Waikato Regional Council (WRC) and the Ministry of Primary Industries (MPI).

6.2 Description of the existing environment
Non-indigenous marine pests known to occur in Coromandel that potentially pose significant risks to
New Zealand marine environments include the Mediterranean fan worm, the clubbed tunicate (Styela
clava), and Japanese kelp (Undaria pinnatifida). All three species are designated Unwanted Organisms
under the Biosecurity Act 1993. These pest species are commonly found on Coromandel marine farms
and in the surrounding environment, particularly near areas containing artificial structures such as
wharves, moorings and marinas. Further details on these species are provided below.
6.2.1
Mediterranean fan worm (Sabella spallanzanii)
Sabella spallanzanii is abundant throughout the Coromandel Harbour, including around Te Ariki Tahi
Sugarloaf Wharf, and at numerous locations north and south of the Harbour (Figure 29). The fan worm
can reach densities of 13 individuals/m2 over large soft-sediment areas (50 m2), and up to 300
individuals/m2 in small patches (< 1 m2) (Parry et al. 1996). Densities on artificial substrates are often
higher, with densities of up to 1000 individuals/m2 recorded (Fletcher 2014). Sabella spallanzanii has a
high fecundity, long spawning season in New Zealand, and a planktonic larval period of around 3
weeks (Fletcher 2014), thus, it has a large natural dispersal potential.
The fan worm has a high filtering capacity, and large populations have the potential to remove
significant nutrients from the ecosystem (Ross et al. 2007; Ross et al. 2013), which may reduce the
growth of native species. However, to date, the results of field experiments have shown only minor
effects on the benthic community:
•

•
•

15

densities of 10–50 worms/m2 can cause changes in the abundance and composition of soft
sediment infauna, with the largest decreases seen in small crustaceans (copepods, ostracods,
amphipods and cumaceans), and increases in deposit-feeding polychaetes (O'Brien et al.
2006; King 2017; Atalah et al. 2019);15
densities of <2 worms/m2 resulted in no statistically significant effects on the soft sediment
benthic community (Ross et al. 2007);
a recent study conducted in the inner Hauraki Gulf found that S. spallanzanii had a positive
impact on soft sediment communities, increasing the biodiversity of epibiota, and having no
effect on the abundance of other suspension feeders (Douglas et al. 2020);

O'Brien et al. 2006
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there is little evidence that S. spallanzanii affects the growth or composition of understory
communities on hard surfaces (Holloway and Keough 2002).

•

These findings suggest that that the potential impacts of this species on seabed communities depend
on environmental conditions and the size of the fan worm population, and effects are not necessarily
negative. However, there is also evidence to suggest that the worm (and non-living worm mimics) can
reduce the denitrification rate, potentially leading to higher nitrate concentrations in the marine
environment, though the reasons behind these results and the potential magnitude of impact are not
understood (Tait et al. 2020).
6.2.2
Clubbed tunicate (Styela clava)
Styela clava has been found around the Coromandel Harbour, including near Te Ariki Tahi Sugarloaf
Wharf, and at numerous locations north and south of the harbour (Figure 29). It is reported to reach
densities of 50–100 individuals/m2 on natural substrates, while densities of up to 500–1000
individuals/m2 have been recorded on artificial substrates (Minchin and Duggan 1988; Lützen 1999).
The sea squirt has caused major fouling problems for the aquaculture industry in Auckland and
Waikato regions, reaching densities of up to 20–50% of the weight of mussel lines, at times (SimSmith et al. 2016). Styela clava has the potential to out-compete native species for space and food,
though in Australia, the sea squirt was found to have a negligible effect on soft sediment communities
in Australia at natural densities of <2 individuals/m2 (Ross et al., 2007). No information is available on
its ecological impacts in New Zealand. The ascidian was assessed as posing a negligible to moderate
risk to New Zealand’s biodiversity and habitat by Biosecurity NZ (Kluza et al. 2006).
6.2.3
Japanese kelp (Undaria pinnatifida)
Undaria pinnatifida flourishes on artificial substrates such as wharves, marinas and marine farms. It is
easily spread by human activities due to a hardy microscopic stage, and drifting algae can naturally
disperse up to tens of kilometres per year (Sliwa et al. 2006). Undaria pinnatifida is widespread on
mussel farms in western Coromandel and is present in the Coromandel Harbour (James and Shears
2013; Figure 29). The seaweed rapidly colonises bare space, grows rapidly, and forms a dense canopy
that prevents other seaweeds from gaining a foothold (Stuart 2004; James 2016). It can colonise areas
where other macroalgae are present, but it does not appear to dominate these established algal
communities or displace native species (Schiel and Thompson 2012; De Leij et al. 2017). Although still
designated as an unwanted organism, farming of U. pinnatifida is now permitted in heavily infested
areas (Wellington, Marlborough, Lyttelton and Bank’s Peninsula), and commercial harvest is permitted
from artificial surfaces or when cast ashore (Biosecurity NZ 2010).

6.3 Potential effects
The main potential biosecurity effects of the proposed development are:
1.
2.
3.

An increase in the pest population in the area due to the increase in artificial structure surface
area;
The dispersal of pests dislodged by dredging; and
The introduction of new pests by the dredging equipment and vessels.

We note that an assessment of biosecurity considerations related to vessel traffic during normal wharf
operation is outside the of scope of this assessment.
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Figure 29. Records of Sabella spallanzanii, Steyla clava and Undaria pinnatifida around
Coromandel Harbour. Data from iNaturalist (research grade; https://inaturalist.nz/),
Marine Biosecurity Porthole (https://marinebiosecurity.niwa.co.nz/), and various pest
surveys of the Coromandel region (James and Shears (2013), Skelton and Jeffs (2019) and
data provided by WRC and Biosecurity NZ).
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6.4 Predicted effects of the proposed activities
Artificial structures such as a wharves, moorings and marine farms are readily colonised by pest
species, including S. spallanzanii, S. clava and U. pinnatifida. Pest densities on artificial structures are
often much higher than densities found on natural substrates. Thus, artificial structures can potentially
act as a ‘stepping-stone’, facilitating the spread of pests around the region. The increase in
underwater surface area provided by the wharf extension may potentially increase the pest population
in the area. However, pest survey data shows that all three pests are well established around
Coromandel (Figure 29) and there is already an abundance of artificial structures in the area for them
to colonise. Therefore, the additional surface area provided by the wharf extension is highly unlikely to
have a detectable effect on the pest population present in the region.
Dredging of the seabed may also potentially dislodge pests growing on the seabed (or fragments),
which may then be dispersed to other areas by water currents. However, the risk of increasing the
spread of pests by this method are negligible given that:
1.
2.
3.

All three pest species are already well-established around Coromandel Harbour.
Undaria pinnatifida are unlikely to be present in the areas to be dredged as the substrate and
high turbidity/low light levels would inhibit seaweed growth.
The Mediterranean fan worm is most likely to be able to regenerate from fragments, however
the dispersal potential of larvae is much larger than fragments, given the 3-week larval period.

The potential for new pests to be introduced by the dredging equipment and vessels can be managed
through the adoption of appropriate biofouling management practices methods by vessel operators.
A copy of vessel operators biofouling management plan and evidence of compliance with that plan
should therefore be obtained prior to work commencing.
Overall, with the widespread distribution of pest species around Coromandel Harbour, nature of the
proposed activities, and adoption of appropriate biofouling controls by the dredging operator, the
increased biosecurity risks of the proposed wharf extension and dredging should be negligible.

6.5 Conclusions
The key marine pest of concern are Mediterranean fan worm, clubbed tunicates, and Japanese kelp.
All three species are already established in and around Coromandel Harbour and the proposed
activity is unlikely to exacerbate those pest populations.
Precautions are recommended to prevent new species being introduced during dredging and wharf
construction, specifically the adoption of appropriate biofouling management practices methods by
vessel operators. It is recommended that a Biosecurity Management Plan is developed to specify and
support implementation of those precautions.
The risk of dredging and wharf construction exacerbating existing pest effects are considered
negligible if the recommended precautions are taken.16

16

Transport and disposal effects have been excluded.
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7 Summary of assessments and recommended mitigation and
monitoring
An summary of the benthic, water column, marine mammals, birds, and biosecurity (marine pests)
assessments and recommendations for mitigation and monitoring is provided below.
Benthic environment
•

Assessment of effects
o

Previously modified intertidal and shallow subtidal reef, and shallow subtidal mud and
shell habitats within the reclamation and dredging footprints, together with
associated communities of sessile species (and those with limited mobility) will be
altered or eliminated.

o

While the further loss of a small section of reef will have additional, localised impacts
on the common suite of species and habitats present, ecological impacts are likely to
be negligible at the scale of the harbour and beyond.

o

The proposed channel area contains a more diverse benthic assemblage and higher
densities of benthic macrofauna than nearby sites towards the east and west. These
differences are likely to be due to the coarser substrate (which is classified as a
biogenic habitat) and possibly stronger currents on the western side of the bay. No
rare or particularly sensitive taxa were observed in video footage or obtained in grab
samples.

o

The impacts of losing a small area of shell and shelly-mud will be very localised. While
shell hash is considered a biogenic habitat, very few large epifaunal taxa (which
included the invasive Mediterranean fan worm) were observed growing on the
habitat.

o

Assuming a total loss of habitat within the reclamation and dredging areas, it is our
opinion that, due to the common nature of benthic species and habitat and the
relatively small area affected, the level of adverse effects on the wider ecosystem is
likely to be low.

o

The benthic effects arising from the construction of the boat maintenance grid will be
confined to the disturbance of seabed in the area covered by the mooring poles. This
area is very small, and these effects are therefore assessed as negligible.

o

Sediments will be suspended and dispersed beyond the dredging site. The key
communities potentially affected are those associated with subtidal muddy sediment,
and intertidal and subtidal reef.

o

Available information suggests dredging is unlikely to have a measurable impact on
the surrounding mudflats and associated benthic communities. Adverse depositional
effects are also considered to be unlikely on surrounding reefs, and resuspension and
redispersal means they would be minor and short lived if they did occur.

o

Sediment plumes generated during dredging could also cause localised, short-term
effects on surrounding water quality. However, it is unlikely that short-duration,
sediment plumes will adversely affect nearby communities that are regularly exposed
to elevated suspended sediment concentrations.

o

Sediment contaminant levels are either below the laboratory detection limit or below
respective guideline values. Only low (if any) amounts of sediment contaminants will
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therefore be released during dredging and any associated effects will likely be
negligible.
o

The range of activities authorised at the relocated boat maintenance grid is very
restricted, resulting in a very low likelihood of potentially harmful substances being
used and discharged to the harbour. For this reason, associated effects are assessed
as negligible.

•

Mitigation and monitoring
o

Potential options for mitigating intertidal effects include the use of large boulders on
revetments, which produce numerous cracks and crevices suitable for colonisation by
marine invertebrates and adding additional texture to the wharf structure and rock
revetments, which would provide additional habitat.

o

Options for mitigating the effects of the subtidal section of reef are limited but are
not deemed necessary considering the expected negligible ecological impact on the
scale of the harbour.

o

We recommend conducting subtidal benthic monitoring surveys before and after the
construction to confirm our predictions that effects are largely confined to the
dredging area or, if effect do occur over a larger area, measure recovery times.

o

We also recommend conducting regular (e.g., weekly) assessments of the intertidal
reefs near the capital dredging area to confirm that mobilised sediment is not being
deposited on them.

o

Finally, we recommend monitoring in relation to future maintenance dredging,
informed by the result of construction monitoring.

Water column
•

Assessment of effects
o Sediment loads entering Coromandel Harbour are naturally relatively high and
variable, and largely influenced by weather events. As a result, suspended sediment
concentrations in the harbour, including the proposed construction area, are variable
and periodically high.
o Aquatic flora and fauna present both near the proposed construction site and in the
wider harbour are likely well accustomed to varying and periodically high levels of
suspended sediment.
o During dredging (capital and maintenance), water quality effects may arise from the
release and subsequent spread of fine sediment and/or contaminants, nutrients or
faecal bacteria from dredged or resuspended sediment. Investigations of sediment
contaminants demonstrated that levels were below detection or relevant guideline
values, indicating that sediment disturbance will not release harmful concentrations
into the water column. Once operation of the expanded wharf commences,
stormwater runoff may release contaminants to the harbour.
o Effects from the release of suspended sediment during capital dredging with effective
monitoring and controls in place are expected to be confined to the area of and near
the proposed dredging area and assessed as low. During maintenance, dredging
effects are expected to be of similar nature but substantially lower intensity and
effects are assessed as low.
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The level of effects from the release of nutrients and faecal bacteria during capital
dredging is assessed as negligible to low and during maintenance dredging as
negligible.
o Water column contaminant levels expected to result from the release of contaminants
associated with fine sediments during capital and maintenance dredging are of no
ecological concern and the level of effects is assessed as low.
o The level of effects from stormwater runoff is expected to be low
Mitigation and monitoring
o

•

o

o

It is recommended that maximum allowable suspended sediment (total suspended
solids or turbidity) levels (trigger levels) outside a mixing zone surrounding the
dredged area are specified at levels reflecting natural variability and that the dredging
activity is managed to ensure these levels are not exceeded. Trigger levels should be
specified for specific distances downstream from the dredging location and, because
of the high natural variability, should focus on comparison to background or
reference levels.
Monitoring is required during capital and maintenance dredging to measure
suspended sediment concentrations at the appropriate locations and times to inform
an assessment of compliance with trigger levels and, if necessary, effective
management responses.

Marine mammals
•

•

Assessment of effects
o The level of effects of the proposed activities on marine mammals is assessed as low.
This conclusion is based on the findings that:
▪ Coromandel Harbour is not a critical habitat or feeding area for marine
mammals;
▪ The likelihood of marine mammals utilising Coromandel Harbour is low;
▪ Marine mammals can avoid the construction area;
▪ Noise levels generated by dredging activities are low and that there is no risk
of auditory injury to marine mammals that might be in the area;
▪ Low amounts of construction-related debris are expected to be generated
during construction and measures are in place for collecting accidentally
released debris;
▪ Contaminant levels in dredged sediments are below levels that would be
harmful for marine mammals; and
▪ Marine mammals are not sensitive to temporary increases in turbidity.
Mitigation and monitoring
o

We support the proposed requirement that any debris accidentally released into the
marine environment from the construction or operation of the wharf must be
immediately retrieved.

o

No further mitigation or monitoring is recommended.

Birds
•

Assessment of effects
o Of 25 bird species recorded or considered likely to use the area within 10 km of Ariki
Tahi, only kororā (little blue penguin) and variable oystercatcher were identified as
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•

potentially being affected by the proposal. Both species have a conservation threat
status of ‘at risk’.
o The magnitude of unmitigated effects on variable oystercatcher and little blue
penguin is conservatively assessed as low and negligible respectively, resulting in an
overall level of effect which is low and very low for these species respectively (at the
scale of Coromandel Harbour).
o Two ‘threatened’ and eight additional ‘at risk’ species have been recorded in the wider
area (within 10km of Ariki Tahi), but these species are unlikely to be affected by the
proposal because their life history or habitat preferences mean they are unlikely to
make use of the habitats affected by the wharf upgrade.
o Given that no mangrove habitats will be affected by the proposal, any banded rail,
bittern and fernbird are also unlikely to be affected.
Mitigation and monitoring
o

For variable oystercatcher it is recommended to carry out regular inspection of the
disturbance area and, if necessary, possibly relocate or disturb birds to prevent
nesting during construction.

o

For kororā, it is recommended to conduct a survey with a conservation dog to confirm
the presence or absence of kororā within 100m of the proposed construction works. If
no penguins are present, then no further action would be required. If penguins are
present, then the mitigations could include sealing nest entrances prior to breeding
and provision of nesting boxes at nearby safe sites (away from roads).

o

Avoiding chemical spills and removing waste materials from the site would further
reduce the potential for adverse effects on seabirds. In addition, best practice erosion
and sediment control to minimise turbidity due to dredging and reclamation would
prevent adverse effects on the feeding habitat for resident birds including gulls, terns
and shags, and, to a lesser extent, oystercatchers (which feed on shore) and penguins
(which feed at sea).

o

Implementation of the recommended mitigation actions for the affected species
would be sufficient to suitably avoid adverse effects on these species.

Biosecurity (marine pests)
•

•

Assessment of effects
o The key marine pest of concern are Mediterranean fan worm, clubbed tunicates, and
Japanese kelp. All three species are already established in and around Coromandel
Harbour and the proposed activity is unlikely to exacerbate those pest populations.
o The risk of dredging and wharf construction exacerbating existing pest effects are
considered negligible if the recommended precautions are taken.
Mitigation and monitoring
o

Precautions are recommended to prevent new species being introduced during
dredging and wharf construction, specifically the adoption of appropriate biofouling
management practices methods by vessel operators.

o

It is recommended that a Biosecurity Management Plan is developed to specify and
support implementation of those precautions.
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Appendix 1: Benthic and marine pest survey methods
Information provided by Ariki Tahi Sugarloaf Wharf Ltd and the examination of aerial photographs
suggested that the habitats potentially affected by the proposed activities include intertidal and
shallow subtidal reef, artificial substrates (existing wharf and structures for coastal protection and
access), shallow subtidal sand/mudflats, and a small area of modified beach. Sampling methods were
therefore designed to characterise each of those habitats.
A1.1 Qualitative assessment of ecological values in the existing wharf and intertidal reef areas
Intertidal habitats that are in the footprint of the extension (Figure 30) were surveyed visually on the
31 August 2020, and qualitative information on the habitat types and communities present were
recorded, along with information on their current condition and ecological value. Any pest species
present were also noted.
A1.2 Sediment quality and benthic macrofauna
Sediment samples were obtained on 31 August 2020 using a two litre Van Veen grab sampler, from
randomly allocated stations within the proposed dredging channel (n=6) and in eastern and western
reference sites either side of the proposed channel (n= 6 stations each, Figure 6). One sample from
each station was sieved to 0.5 mm, preserved in isopropyl alcohol, and sent to an experienced
taxonomist for sample sorting, taxa identification and enumeration. The top 5 cm of a second
sediment sample obtained from each site (with one exception outlined below) was analysed for
sediment grain size (three size classes) and heavy metals (trace concentrations of total recoverable
nickel, lead, copper, chromium, arsenic, cadmium, mercury and zinc). Note that thick shell prevented
the grab from obtaining sediment at one station within the dredged area. That sediment sample was
therefore offset from the ecological station, to an area where the grab could break through the shell.
Additional sediment samples were also obtained from two other stations in the proposed channel
area and analysed for sediment texture and metals (i.e. n = 8 in the Channel site).

Figure 30: Intertidal area covered by the survey.
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A1.3 Data analysis
Ecological data were analysed using diversity and abundance indicators including:
•

number of taxa;

•

total counts of individuals;

•

Pielou’s Evenness; and,

•

Shannon Diversity.

Indicator data were plotted and analysed for differences among sites using one-way ANOVA and
Tukey’s Honest Significant Differences tests. The assumptions of equal variance and normally
distributed residuals were checked prior to analysis using residual and normal probability plots, with
data being log10 transformed if raw data values violated those assumptions.
Differences in community composition among sites were examined using non-metric
multidimensional scaling (MDS) of square root transformed count data using Bray Curtis similarity.
Non-metric multidimensional scaling plots provide an easily interpretable representation of
community data, with the composition of samples close together on an MDS plot being more similar
than those further apart. The MDS analyses were complimented by similarity profile testing and shade
plots, which allowed the key taxa contributing to site differences to be identified. All multivariate
analyses were carried out using Primer-E (version 7).

Explanation of Shannon Diversity and Pielou’s Evenness Indices
Shannon’s Diversity takes into account both the number of species (or taxa) and how evenly
individuals are spread among those species (or taxa). It is a measure of the uncertainty associated with
correctly predicting which species a randomly selected specimen belongs to. That uncertainty
decreases as the number of taxa and evenness decreases. If nearly all individuals belong to a single
species, Shannon Diversity approaches zero (it equals zero if there is only one species). Conversely,
Shannon Diversity increases as the number of taxa and evenness increases, with the maximum value
achieved when each taxon has the same number of individuals (the maximum value possible equals
the log of the number of species). Shannon Diversity values are sensitive to sampling effort and the
logarithm base used. Therefore, results should only be compared among studies with similar sampling
designs and for results using the same logarithm base (Clarke and Warwick 2001; Pla et al. 2012).
Pielou’s Evenness is a measure of how even (i.e., similar) the abundances of individual species are at a
site. Low index values indicate that the site is dominated by a single, or a few, species which occur in
high abundance(s). The remaining species occur in relatively low abundances. In contrast, high index
values indicate that the abundances of all species are similar. Pielou’s Evenness is derived from the
Shannon Diversity value of a sample divided by the maximum possible Shannon Diversity value of that
sample (Clarke and Warwick 2001; Pla et al. 2012).

A1.4 Underwater video survey of subtidal habitats
Subtidal habitats and large epifauna were characterised and mapped using planned video transects
and supplementary video tows through areas of interest (Figure 31). Video transect data provides a
continuous record along transect run-lines. It is particularly useful at determining the distribution of
habitats and emergent species (or species groups) along the run-lines and discriminating transitions
between habitats. Video data were recorded along two >150m transects within the proposed
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dredging area, and in adjoining reference areas to the west and east of the proposed channel. Most
video footage was obtained in July 2020, but two transects through the proposed dredging area were
repeated in October 2020 17.
During the survey a dense shell bed within the proposed channel area was observed. Additional tows
were therefore carried out through that area to obtain a better understanding of the extent of that
feature and determine if shell was also present in the area to the east of the eastern headland of
Waipapa Bay. Video was also used to characterise the seabed within the proposed wharf development
directly below, and out from, the existing wharf structure.
Two camera systems were used to obtain the video footage:
▪

A remote Gopro Hero 6, with its time synchronised to track data recorded on a Garmin 60CX
handheld GPS. This allowed run-line, coordinates, time, heading, and speed information to be
embedded during post-processing using the Garmin software.

▪

A surface-fed, camera system that allowed video to be viewed in real time, and coordinates
from the GPS to be stamped directly into the video image.

Video footage was analysed by playing it in a darkened room and recording the coordinates for the
occurrence of, or transitions between, major physical (e.g., reef, sediment and shell) and biological
features. Observations of other species, such as unwanted organisms (e.g., Mediterranean fan worm,
Sabella spallanzanii) were also recorded.
Records obtained from the video data were imported into GIS and mapped using points for individual
observations, and classified track lines to show the distribution of biogenic and physical habitats.

Figure 31: Layout of video transects relative to proposed wharf and channel
developments.

17

These were done opportunistically when another nearby survey was being carried out.
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