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Executive Summary
-

McCallum Bros Limited (MBL) are currently the sole operators of the dredging
licences relating to nearshore (NS) and offshore (OS) areas within the MangawhaiPakiri embayment on the border of Auckland and Northland, New Zealand. OS
dredging is currently conducted under a consent issued to Kaipara Limited (KL).

-

The Friends of Pakiri Beach (FoPB) are concerned that the manner in which MBL are
dredging is not only breaching consent conditions, but also is creating damaging
environmental effects for the medium to long term future of Pakiri Beach.

-

Observations made by FoPB on the dredging practices of MBL vessels reflect
numerous poor dredging practices, such as dredging single-line trenches instead of
utilising more of the available dredge areas, dredging multiple times in quick
succession or for more than 30 days and dredging with no Automatic Identification
System (AIS) transponder.

-

Breaches of both offshore (OS) and nearshore (NS) consent conditions were
identified by FoPB and confirmed by eCoast, being both on-water breaches (i.e.
dredging outside of permitted zones) and reporting breaches.

-

In terms of on-water breaches in 2020, there were 50 days where at least one OS
breach (Special Condition 1 or 2) occurred and another 39 days where at least one
NS breach (Special Condition 2) occurred, amounting to 89 days or 1.7 breach days
per week.

-

On-water OS breaches were analysed in detail for one random month in each of the
consecutive years of 2019, 2020 and 2021. Results showed that on average there is
one OS breach per MBL vessel voyage.

-

eCoast processed the raw AIS data for June 2020 and found 11 OS breaches and 6
NS breaches.

-

Upon analysis of the manner of dredging by MBL vessels and their numerous
consent breaches, it would appear that that MBL are not operating in a manner
dictated by the obligations of the consent conditions.

-

The shore-parallel dredge trenches created by repeatedly dredging the same line
have been found to be greater than 1.5 m deep in many areas and persist for over 18
months. These trenches represent near permanent sand-traps which slow, and likely
completely prevent, diabathic transport into the nearshore, which is exacerbated by
the fact that there are two sets of parallel trenches (NS and OS) that are regularly
dredged in quick succession and sometimes dredged for more than 30 consecutive
days. This pattern of continual dredging in the same locations leading to the creation
of sand traps inhibits offshore and nearshore sand from reaching the shore/beach.
i
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-

The combination of the annual nearshore sand system deficit of 61,000 m3/yr in
conjunction with the sand traps is likely to lead to a reduced volume of sand storage
in the nearshore system and the consequent erosion of Pakiri Beach, especially due
to cumulative impacts, and will be exacerbated by sea level rise.

-

These negative impacts on the beach have not been identified by monitoring, since it
has proven ineffective (e.g. repeat bathymetry surveys for the OS area provided
ineffective datasets for comparative purposes) and has not considered the whole
embayment (the beach and nearshore along the whole embayment are connected),
and is also clouded by natural phenomena such as extreme events and medium to
long-term meteorological and oceanic cycles (e.g. ENSO, IPO) and the high volume
of sediment movement within the nearshore embayment (e.g. up to 874,000 m3/yr of
alongshore sediment movement, and >4,000,000 m3 of fluctuation in the nearshore
sand system over a 19 year period)

-

eCoast suggests that the consent conditions for both NS and OS consents should be
revised in order to prevent these practices from taking place. In addition, based on
the available science, it is likely that the annual allowable NS volume is well above
the annual inputs to the NS system and should be lowered and likely phased out
altogether. A tougher stance should also be taken regarding consent breaches
committed by MBL vessels, especially considering the ongoing nature of them, and,
at minimum, effective monitoring of the current consents and any newly granted
consents needs to occur.

-

The consents were put into place to protect the Mangawhai-Pakiri Embayment
(although the efficacy of this is questionable both due to the NS extraction volumes
exceeding inputs and the persistence of alongshore ‘sand-traps’), and so if the
consents are breached as frequently as indicated by these investigations, then there
is the increasing risk of negative geomorphic effects in the embayment over time.

ii
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1 Introduction
McCallum Bros Limited (MBL) are the sole operators and consent holders of dredging
licences relating to Nearshore (NS), and Kaipara Ltd (KL) hold the consents for the Offshore
(OS) areas that are currently operated by MBL within the Mangawhai-Pakiri Embayment
(see Figure 1-1 for location of Mangawhai-Pakiri Embayment, see Figure 1-2 and Figure 1-3
for the OS extraction zone. MBL operated four vessels: tug Acheron 3, barge Pohonui,
Coastal Carrier, and Kapua (holding vessel) through to the end of 2019, which they used to
exercise the coastal permits, often in tandem. As of 2020, MBL have only used one vessel,
being the newly commissioned William Fraser, although Kapua is sometimes still used as an
offshore sand holding vessel. It has a greater carrying capacity of any of the other vessels
and has been used for both NS and OS dredging operations. Historical dredge logs show
that over the last three years MBL have extracted from NS and OS, on average 213,200 m3
of sediment per year, with the total volume extracted increasing each year from 200,000 m3
in 2018 to 213,000 m3 in 2019 to 227,000 m3 in 2020 (MBL dredge logs – available upon
request). The annual extraction volumes increased from 2019 to 2020 despite the fact there
was no dredging in April 2020 due to the national COVID-19 lockdown.
Friends of Pakiri Beach (FoPB) have concerns that the manner in which MBL are dredging is
not only breaching consent conditions, but is also creating damaging environmental effects
for the medium to long term future of Pakiri Beach. The concerns are that the NS and OS
licences, although distinct, are operated in tandem with a severe, exacerbated aggregate
impact and toll, greater than their individual parts. In particular, the OS dredging is
concentrated and intensive; before 2020 there were on average 25 dredges per calendar
month or 280 pa (MBL dredge logs) along the same boundary line. Additionally, for both OS
and NS dredging, various licence breaches have been observed, e.g. dredging too close to
the shore, regional boundary lines being crossed while dredging. To compound this, required
reports and monitoring items are missing or incomplete, meaning that the true extent of the
dredging and its effects are uncertain.
FoPB commissioned eCoast to investigate their concerns and discuss the potential
environmental impacts of any breaches, if confirmed. This report provides an overview on
the manner in which the dredging exercises have been conducted and whether the dredging
activities breached the existing consents. This is 1 of 3 reports prepared for the Friends of
Pakiri Beach that consider the resource consents to dredge sand from within the
Mangawhai-Pakiri embayment. The associated reports investigate the science underpinning
the resource consents; i.e., how NS and OS dredging and the physical processes and
sediment budgets relate to the overall sustainability of nearshore sediment extraction within
1
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the embayment; i.e., in terms of safeguarding the life-supporting capacity of air, water, soil,
and ecosystems; and avoiding, remedying, or mitigating any adverse effects of the activities
on the environment, and also the presence and persistence of deep (often over 1.5 m deep)
shore-parallel channels created by dredging activities (Atkin and Mead, 2021).
In an attempt to avoid confusion, this report has been modified to focus on the OS consent,
since a new OS consent is currently being applied for.

Figure 1-1 Left: Northern North Island of New Zealand with the area of the right panel indicated by the red box.
Right: Mangawhai-Pakiri Embayment, which runs along the east coast of northern Auckland and southern
Northland.
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Figure 1-2 Chart showing current consented KL offshore sand extraction areas of 636 km2 (Black) (Beca, 2019). Note that only a small section of the area can currently be
dredged due to the requirement of Pre-Dredge Assessments. See Figure 1-3 for areas that can currently be dredged legally.
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Figure 1-3 Chart showing current KL consented offshore sand extraction locations, Areas 1 and 2 (Signed off from Pre-Dredge Assessments) comprising an area of
approximately 21 x 1.1 km2 (dashed red lines) (Beca, 2019).
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2 Coastal Permits
2.1 Current Offshore Coastal Permits
McCallum Bros Ltd currently operate the KL resource consent coastal permit RCAN0621
(ARC 20795) to extract up to 2,000,000 m3 of sand over a 20-year period (from the seabed)
in the Outer Hauraki Gulf in the vicinity of Pakiri and Little Barrier Island (Figure 1-2 and
Figure 1-3). Between the western boundary (25 m isobath) and the 30 m isobath, only a
maximum rate of 150,000 m3 pa can be extracted. From the 30 m isobath and the eastern
boundary, there are no maximum extraction rates. This consent has been in operation since
February 2003 and expires February 2023.
The coastal permit included a monitoring section with Special Conditions: keeping daily
volume and location records; conducting ‘Pre-Dredging Assessments’ (PDA) prior to any undredged part of the extraction area; as well as environmental monitoring. The relevant
consent conditions are as follows:

Special Conditions:
Exercise of Consent
(1)

The areas approved for extraction, hereinafter referred to as “extraction areas”, are
shown on the map 20795(1) attached to this consent. Subject to special condition 2,
the extent of the extraction areas are defined by the coordinates numbered 1 to 9 in
the chart references, as showing on that map, and, with respect to extraction areas
closest to the Mangawhai-Pakiri coastline, by a line running parallel to the coastline 2
km from the mean high water springs.

(2)

The consent holder shall only extract and from the seafloor within those parts of the
extraction areas below 25 m seafloor depth contour (“western boundary”). No sand
shall be extracted within 3 km of the outer seaward boundary of the Cape Rodney to
Okakari Point Marine Reserves.

(3)

The consent to holder shall use its best endeavours to extract sand by means of
smaller deeper extractions rather than large shallow extractions and to endeavour to
limit those extractions to no deeper than the thickness of the active sand layer.

(4)

The consent holder shall extract no more than 150,000 cubic metres of sand during
any 12-month period, from any part of the extraction areas between the western
boundary and the 30 m isobath.

5
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(5)

Sand extraction shall be located so as to minimise the likelihood of marine life being
entrained or destroyed. If any shellfish beds are encountered during the exercise of
this consent, extraction shall cease immediately and be relocated to another suitable
site within the extraction areas. Any shellfish beds encountered shall be recorded and
reported to the Director, Environmental Management, ARC (“the Director”) within two
weeks of the encounter. These records shall detail location of encounter, time of
encounter, species encountered, site of relocation, time of relocation, and estimated
volume of sand extracted from the shellfish beds.

(6)

Any pumping or mechanical equipment used in the process of extracting shall be well
muffled so as to minimise any adverse effect the noise may have on adjacent land or
recreational uses. The noise level shall not exceed 55 decibels, measured as a L10
value on the adjacent coastline. (L10 represent the noise level above which 10
percent of the value would be exceeded).

(7)

The consent holder shall not permit or allow any contaminant associated with the
consent holders activities to be released into the sea otherwise than as permitted by
this consent. If an incident occurs, the consent holder shall:
I.

take immediate steps to ensure mitigation of any adverse effects on the
environment of any unforeseen releases.

II.

proceed with due diligence to take all reasonable steps to remedy the effects
of any unforeseen releases.

III.

notify the Director of the release of any contaminant within 12 hours of first
detection.

IV.

If required by the director, within 24hrs of the incident occurring, provide a
written report detailing then nature, manner and cause of the release, the
steps taken to remedy or control the release, and measures adopted to
prevent any further release of such a contaminant.

Monitoring - Volumes and Location
(8)

The Consent Holder shall keep daily records of the volume of sand extraction and the
date, time, water depth and sea conditions. The exact track of the dredging vessel
shall be recorded and clearly mapped by differential global positioning system
(DGPS).
6
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(9)

The Consent Holder shall provide a copy of the extraction volume records and the
dredging vessel track map (as required by special condition 8) to the Director every
three months from the start of dredging. If no dredging has occurred within any threemonth period, then a statement to that effect shall be provided to the Director.

(10)

The Consent Holder shall, on request make available to the Director company
records documenting the volume of sand extracted, including wharf unloading
records where available.

Pre-dredging Assessment
10a

Prior to extracting sand from any previously un-dredged part of the Extraction Areas,
the Consent Holder shall complete a Pre-Dredge Assessment Report (PDAR) of the
new area it proposes to extract from. The Purpose of the PDAR is to identify within a
Proposed Dredging Area (PDA) areas of the seafloor which may be unsuitable for the
extraction of sand due to the nature of the seafloor or the existence of communities if
benthic macrofauna, or areas of archaeological significance, so that those area of
PDA can avoided when dredging.

The PDAR shall:
Sand quality
(i)

Identify within the PDA, either by reference to established data or by refence to
seabed sampling or survey taken under the direction of a suitably skilled and
qualified scientist:
-

Any pathways for sediment transport.

-

Area of ripples on the seafloor.

-

Area of the seafloor where the average proportion of mud (mean grain
size finer than 0.063 mm) in samples exceeds 20% by volume.

Biological
(ii)

Identify from information collected throughout the PDA by a suitably skilled and
qualified scientist any area where benthic communities and/or benthic
macrofauna, of particular conservation or ecological significance exist, and if so
the degree of their significance and the extend of the presence.

Heritage Sites
(iii)

Include an assessment by a recognised heritage consultant as to the potential for
dredging in the PDA to disturb any archaeological sites (with the meaning of the
Historic Places Act 1993).

7
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PDA Consultation
Upon completion of sand quality, biological assessments, and heritage assessments of the
PDA, a draft report on those matters shall be prepared by the Consent Holder shall be
circulated for comments by the Auckland Regional Council, University of Auckland or their
nominated representative, and Historic Places Trust or any persons or bodies identified by
the Director as having a legitimate interest.
PDA Approval
After taking comments, the Consent Holder shall prepare and submit a final PDAR (together
with copies of all comments received on sand Quality, biological and heritage matters) to the
Director who shall within 20 working days of receipt five final approval to dredging in the
PDA, excluding those areas identified in the PDAR as unsuitable.

Environmental Monitoring
11

The consent holder shall monitor sand extraction operations for the purpose of
assessing the potential adverse effects on the coastal environment of sand
extraction, including potential effects on the seafloor geomorphology and on the
benthic macrofaunal community. All monitoring undertaken shall be relative to the
scale and duration of sand extraction operations as they occur from time to time and
shall be in accordance with an environmental monitoring management plan prepared
and approved in accordance with Special Conditions 12 and 13.

Special conditions:
12a

Instruct the consent holder to “prepare a draft EMMP prior to extracting sand from a
previously un-dredged part of the extraction area, or prior to extracting an amount of
sand from a previously dredged area not contemplated by any previous EMMP for
that area.
The draft EMMP shall define the area from where it is proposed that sand extraction
will take place and the quantity to be extracted. The EMMP shall set out the
proposed environmental monitoring programme for the monitoring the effects of the
proposed sands extraction operations.

12b

The monitoring programme to be included in the EMMP
(i)

Insofar as it relates to biological monitoring, be based on the Before After
Control Impact (BACI) monitoring approach.

(ii)

Include, where appropriate, multiple control and impact sites.
8
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(iii)

Set out the proposed reporting regime for the results of the monitoring
programme, which, as a minimum shall include a final reporting date three
months from the completion of the monitoring programme and may include
interim reporting dates.

(iv)
12C

And comply with the monitoring objective in Special Condition 11.

As a minimum, the draft EMMP shall, unless directed otherwise by the Director on
the basis that such information has been previously obtained, provided for:
(i)

Sea floor side scan sonar and hydrographic surveys of the sea floor area
affected by sand extraction operations.

(ii)

Collect information capable of detecting whether the sand extraction is having
effects of ecological significance upon benthic macrofauna.

(iii)

Collection of information capable of determining how long it takes for the
benthic macrofaunal communities affected by sand extraction to recover to
level which existed prior to the commencement of sand extraction operations.

(13)

The draft EMMP shall be forwarded to the Director for approval prior to the
commencement of the sand extraction contemplated by the EMMP. Once approved,
the EMMP shall be implemented by the Consent Holder.

(14)

Requires that upon the cumulative extraction of 500,000 m3, 1,000,000 m3, 1,500,000
m3, and 2,0000,000 m3 of sand the consent holder shall provide to the Director an
Environmental Impact Assessment (EIA) of the sand extraction operations up to that
point in time. This shall include
(i) an analysis of the results of the monitoring programmes required by any
approved EMMPs previously submitted to the Director to ascertain whether the
extraction activity has adversely affected sediment transport processes or
impacted on benthic macrofauna beyond impacts experienced by natural
perturbations.
(ii) a comparative analysis of sediment texture at sites within and adjacent to
dredged areas.
(iii) and an assessment of the sea floor sediment budget from water and current
processes or from other relevant studies or data for the purpose of further
understanding the sea floor environment.

(15)

EMMPs and the Environmental Impact Assessment shall be completed under the
direction of qualified and experienced marine biologist(s) and coastal process
specialist(s).

9
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Review of Consent
16

In addition to the powers to review this consent in Standard Condition 2, the

Minister of Conservation or the Auckland Regional Council May, within six months of
the receipt of the monitoring information required by the EMMP, serve notice on the
consent holder under section 128(1)(a)(iii) of the Resource Management Act 1991, of
their intention to review the conditions of this consent. The purpose of such review is
to consider the need for amending or incorporating such other conditions into the
consent as may be necessary to avoid, remedy or mitigate any adverse effects of the
sand extraction on the coastal marine area or the wider coastal environment. Note
this review may also address issues such as volume of sand to be extracted and the
matters pertaining to the extraction areas.

2.1.1 Environmental Monitoring
2.1.1.1 EMMP Area 1
Healy (2003) and Mead (2003) were engaged by KL to prepare an Environmental
Management and Monitoring Plan (EMMP) for Area 1 to satisfy the Coast Permit conditions
in the areas of physical and biological effects, respectively. The completed EMMP was
agreed to and approved by KL.
The purpose of this EMMP was to set out the information to be gathered during the exercise
of the permit within the Area 1, such information being sufficient to assess the potential
adverse effects on the coastal environment from sand extraction, including potential effects
on the seafloor geomorphology and on the benthic macrofaunal communities.
The monitoring methodology was based on two assumptions:
1. That significant a significant change in the bathymetry in the dredging areas is an
indicator of significant change in the physical conditions of the currents wave and
sediment in that area, that might have been caused by dredging.
2. That the stability of benthic macrofauna communities existing in that area will be
dependent on an absence of significant physical change. Thus, a significant change
in bathymetry will be a strong indicator impact on benthic communities.
Based on these assumptions, the 2003 Area 1 EMMP required a two-tier monitoring plan.
The first tier comprised hydrographic surveys and multi-beam sea floor imaging to determine
any significant physical change to the seafloor condition at fixed intervals during dredging in
Area 1 (i.e. at the conclusion of the extraction of every 250,000 m3 of sand).
10
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If this data indicated that a change in bathymetry exceeding 1.5 m had occurred since the
last survey in that area, a second tier of monitoring would be triggered. That monitoring
would require biological monitoring, additional sea floor imaging and sediment textural
analysis to ascertain the impact of that bathymetric variation on macrofaunal communities.
With respect to the geomorphological monitoring during dredging or at the conclusion of the
extraction of every 250,000 m3 of sand from Area 1, the following of the seafloor
geomorphology was agreed to be undertaken.
a. Detailed “state of the art”, multibeam hydrographic survey of the area previously
surveyed for the Pre-Dredge Assessment. Such areas comprised 7 km2 of extraction
area plus an additional 500 m around that area. The total area to be surveyed was 16
km2.
b. Simultaneous side scan sonar imagery of the seafloor over the same area.
Within two months a report was to be presented to the Director, which analysed whether any
significant geomorphological change had occurred in Area 1, as a result of sand extraction.
This analysis was required to include comparison of hydrographic survey and side scan data
gathered with the data collected during the Pre-Dredge Assessment, and with the earlier
data set of the Pakiri shoreface.

2.1.1.2 EMMP Area 2
Kaipara Ltd carried out the required pre-dredging assessment (PDA) for Area 2. The
purpose of that pre-dredging assessment process was to gather information as to the
geomorphologic, biological and cultural conditions of that area.
The purpose of the EMMP was to set out the information to be gathered during the exercise
of the permit within Area 2. This was required to assess the effects on the coastal
environment of sand extraction, including potential effects on the seafloor geomorphology
and on the benthic macrofauna community
This EMMP was approved by Auckland Council (date to be inserted)
Restriction on Sand Extraction Area
1 Sand extraction can only be undertaken within the Auckland Council territorial area
within Area 2.
2 No sand extraction is to be undertaken within those areas identified in Figure 3.5
(ASR Area 2 Report, March 2006) (the white areas) unless a further survey is
undertaken of these areas and which confirms that they are no longer defined as “all
11
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fauna”. This reflects that the species composition in these areas may change over
time and that these areas may be suitable for sand extraction in the future
The monitoring methodology is based on two assumptions (which were confirmed for the
EMMP for Area 1):
1. That a significant change in the bathymetry in the dredging area is an indicator of
significant change in the physical conditions of the currents. waves and sediments in
that area, that might have been caused by dredging
2. That the stability of benthic macrofaunal communities existing in that area will be
dependent on an absence of significant physical change. A significant change in
bathymetry may be an indicator of impact on benthic communities.
On the basis of these assumptions the 2012 Monitoring Plan required a two-tier
monitoring/information gathering exercise.
The first tier comprised hydrographic surveys and multibeam sea floor imaging to determine
any significant physical change to the seafloor conditions at fixed intervals during dredging in
Area 2 (at the conclusion of the extraction of every 500,000 m3 of sand).
If this data indicated that an average change in bathymetry exceeding 1.5 m had occurred
over Area 2 since the last survey in the area, a second tier of monitoring would be triggered.
This second-tier monitoring required biological monitoring, additional sea floor imaging
(video traces and bottom photography), and sediment textural analysis to ascertain the
impact of that bathymetric variation on macrofaunal communities.
If the second-tier monitoring was triggered then in order to assess the recovery of benthic
macrofaunal communities in Area 2 following the conclusion of dredging in that area
biological sampling would be undertaken at 6 months and then 12 months after the
conclusion of dredging.
In order to assess the recovery of benthic macrofauna communities in Area 2 following the
conclusion of dredging, time interval biological recovery surveys are proposed if agreed as
necessary at that time with Auckland Council.

12
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3 Dredging Activity
3.1 Offshore Dredge Log and Manner of Dredging Activity
The following are eCoast’s observations on the dredging activity for the offshore (OS)
extraction area in June 2020 (Figure 1-3). All statistics that are not directly referenced are
based on the McCallum Bros Limited (MBL) vessels dredge log and Automatic Identification
System (AIS) data, which tracks the movement of the vessels. The assumption is made here
that any dredge vessel travelling at a speed less than 3 knots in a straight line is dredging.
-

Before November 2019, Coastal Carrier (CC) solely exercised the OS coastal permit. It
did so on average 25 times per month or around 280 times per annum (pa).

-

Approximately 4 times per month (prior to November 2019), the CC performed two
dredges in immediate succession. It did this by dredging and then transferring that sand
to an offshore holding vessel, the Kapua, after which CC then immediately returned to
refill its emptied hold.

-

In November 2019, a new vessel William Fraser (WF) began undertaking both the NS
and OS dredging. WF dredges the OS zone on average 11 times per month or 133 times
pa.

-

WF has a holding capacity of 1,100 m3 (MBL, 2019), which is far greater than any other
MBL vessel. It has a deck size of 43 m by 10 m (MBL, 2020b) and a reported draft of 4.1
m (Marine Traffic, 2021). Note, that in the case that all of the available draft can be used
for transporting sand, then the holding capacity of WF would be approximately 1,760 m3.

-

The vessels dredge along the same line, being the extreme western, landward boundary
of the 636 km2 permitted OS dredge area (Figure 1-3). The dredge line being 11 km long
and 400 m wide, precisely 2 km offshore, which represents ~1% of the overall permitted
dredge area being exercised 100% of the time (Figure 3-1).

-

The vessels (CC and now WF) dredge in gale force warnings and on Public Holidays,
whilst the cumulative OS and NS dredging was typically heightened pre- and post-storms
and in other dredge bursts e.g. 6 dredges in 2-3 days (being pre WF).

-

The CC has dredged the OS for more than 30 consecutive days on numerous occasions.

-

This concentration and intensity of dredging has meant that persistent trenches have
developed, which in themselves constitute an artificial barrier to diabathic (landward)
sand transportation i.e. a closed system (see Atkin and Mead (2021) for an assessment
of the MBL vessel dredge trenches).

-

Present and future geomorphic consequences of the OS dredging are exacerbated by
the OS coastal permit breaches, whilst the OS coastal consent further affects the NS and
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the overall embayment too, acting as a 2km offshore parallel sand trap to the nearshore
and onshore sand replenishment (diabathic transport) (Figure 3-1).
-

The Environment Court New Zealand (ECNZ) in awarding the NS licences were
informed by MBL that a volume of only 35,000 m3 pa would be required from the OS
zone to help supply the Auckland region’s ready-mix concrete requirements (ECNZ,
2006). The OS extraction figure for 2020 was 139,000 m3, therefore the impact of the OS
dredging in volume was underestimated in the initial resource consent application in
2006.

Figure 3-1 All tracks of the William Fraser during June 2020 where the vessel is travelling at less than 3 knots
(i.e. slow enough to be dredging). The track lines show two parallel “sand traps” (NS and OS, red square), which
visually depict what sand must travel through in order to reach the nearshore or onshore environs, at Pakiri
Beach.
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4 Coastal Permit Breaches
4.1 Breaches of Offshore Consent
4.1.1 Breach of Special Conditions 1 and 2
McCallum Bros Limited (MBL) dredging vessels and associated tugs are tracked by
Automatic Identification System (AIS), which can track vessel transceivers. Typically,
authorities use the information provided by AIS equipment, such as unique identification,
position, course, and speed to track and monitor vessel movements.
Raw AIS data has been analysed by eCoast for the purpose of assessing compliance with
the OS consent terms. This data has been analysed in detail for the full year of 2020 as well
as September 2019 and January 2021.
MBL dredging vessels breached Special Conditions 1 and 2 (Section 2.1) at least one time
per day over a total of 50 days in 2020 (Table 4.1). The breach being dredging within 2 km of
the mean high-water spring (MHWS) level). Another potential breach being dredging north
past the Auckland/Northland Boundary (north of Area 1 boundary - Figure 1-3) with the Area
2 EMMP stating “(1) Sand extraction can only be undertaken within the Auckland Council
territorial area within Area 2.”
AIS data was analysed for random months in 2019 (September), 2020 (June) as well as
January 2021, which determined that MBL vessels breached Special Conditions 1 or 2 on
average once per voyage during these months (Table 4.2). It seems that the breaching
frequency per voyage has not changed significantly between the months analysed over
three years.
All tracks where the dredge vessel was moving at a speed lower than 3 knots (i.e. slow
enough to be dredging) within in the OS area in this month are displayed in Figure 4-1 and
Figure 4-2. In terms of breaches, in the month of June 2020 the vessels dredged five times
within 2 km of the MHWS level (Figure 4-3, Figure 4-4, Figure 4-5, Figure 4-6, Figure 4-7,
and Figure 4-8) and six times past the northern boundary (Auckland/Northland Boundary)
into Northland waters (northern breaches have not been tabulated). In the month of
September 2019, there were some extreme examples of vessels breaching Special
Conditions 1 and 2 (Section 2.1), which are illustrated in Figure 4-9, Figure 4-10, Figure
4-11, and Figure 4-12.
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Table 4.1 2020 monthly total days containing at least one offshore coastal permit breach of Special Conditions 1
or 2 by the dredging vessel William Fraser. Note that there were no dredges in the month of April due to the
national COVID-19 lockdown. Note, this table does include breaches where vessels ventured north of the
Auckland Council Territorial Area.

Month

On-water breach days

January

0

February

1

March

5

April

-

May

1

June

6

July

6

August

8

September 4
October

6

November

5

December

8

Total

50

Table 4.2 Voyages and breaches by MBL vessels for random months in the consecutive years 2019, 2020 and
2021. Distance breaches refers to dredges <2 km offshore and border breaches refer to dredges north of Te Arai.

Month

No.
of Distance
voyages breaches

Border
breaches

Total
breaches

Breaches
voyage

Sep 2019

20

12

5

17

0.9

Jun 2020

9

3

6

9

1.0

Jan 2021

13

9

4

13

1.0

per
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Figure 4-1 All tracks are of the William Fraser during June 2020 where the vessel is travelling at less than 3 knots (i.e. slow enough to be dredging) in the OS area. The image
shows the northern zone of the OS area (Area 2). The red lines delineate the consented areas for OS dredging. Yellow line delineates the Auckland/Northland boundary.
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Figure 4-2 All tracks are of the William Fraser during June 2020 where the vessel is travelling at less than 3 knots (i.e. slow enough to be dredging) in the OS area. The image
shows the southern zone of the OS area (Area 1). The red lines delineate the consented areas for OS dredging.
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Figure 4-3 Dredge vessel tracks of the William Fraser dredging the offshore coastal permit between 07.07 am – 11.09 am on 09/06/2020 past the Auckland/Northland
Boundary.
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Figure 4-4 Dredge vessel tracks of the William Fraser dredging the offshore coastal permit between 07.15 am – 11.27 am on 11/06/2020 past the Auckland/Northland
Boundary while also dredging within 2 km of the coastline (by a line running parallel to the coastline from mean high water spring) (breach of Special Conditions 1 and 2). Note:
all points marked with a red target symbol are all within 2 km of the mean high water spring.
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Figure 4-5 Dredge vessel tracks of the William Fraser dredging the offshore coastal permit between 07.39 am – 11.44 am on 17/06/2020 past the Auckland/Northland
Boundary while also dredging within 2 km of the coastline (by a line running parallel to the coastline from mean high water spring) (breach of Special Conditions 1 and 2). Note:
all points marked with a red target symbol are all within 2 km of the mean high water spring.
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Figure 4-6 Dredge vessel tracks of the William Fraser dredging the offshore coastal permit between 05.32 am – 09.47 am on 19/06/2020 past the Auckland/Northland
Boundary while also dredging within 2 km of the coastline (by a line running parallel to the coastline from mean high water spring) (breach of Special Conditions 1 and 2). Note:
all points marked with a red target symbol are all within 2 km of the mean high water spring.
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Figure 4-7 Dredge vessel tracks of the William Fraser dredging the offshore coastal permit between 07.16 am – 10.53 am on 28/06/2020 past the Auckland/Northland
Boundary while also dredging within 2 km of the coastline (by a line running parallel to the coastline from mean high water spring) (breach of Special Conditions 1 and 2). Note:
all points marked with a red target symbol are all within 2 km of the mean high water spring.
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Figure 4-8 Dredge vessel tracks of the William Fraser dredging the offshore coastal permit between 05.50 am – 09.21 am on 29/06/2020 past the Auckland/Northland
Boundary while also dredging within 2 km of the coastline (by a line running parallel to the coastline from mean high water spring) (breach of Special Conditions 1 and 2). Note:
all points marked with a red target symbol are all within 2 km of the mean high water spring.
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Figure 4-9 All tracks are of the Coastal Carrier on the 23 September 2019 where the vessel is travelling at less than 3 knots (i.e. slow enough to be dredging) in the OS area.
The image shows dredging within the OS Area 1 and shows dredging within 2 km of the coastline (by a line running parallel to the coastline from mean high water spring)
(breach of Special Conditions 1 and 2).
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Figure 4-10 All tracks are of the William Fraser on the 27 September 2019 where the vessel is travelling at less than 3 knots (i.e. slow enough to be dredging) in the OS area.
The image shows dredging within the OS Area 1 and shows dredging within 2 km of the coastline (by a line running parallel to the coastline from mean high water spring)
(breach of Special Conditions 1 and 2).
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Figure 4-11 All tracks are of the William Fraser on the 29 September 2019 where the vessel is travelling at less than 3 knots (i.e. slow enough to be dredging) in the OS area.
The image shows dredging within the OS Area 1 and shows dredging within 2 km of the coastline (by a line running parallel to the coastline from mean high water spring)
(breach of Special Conditions 1 and 2).
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Figure 4-12 All tracks are of the William Fraser on the 30 September 2019 where the vessel is travelling at less than 3 knots (i.e. slow enough to be dredging) in the OS area.
The image shows dredging within the OS Area 1 and shows dredging within 2 km of the coastline (by a line running parallel to the coastline from mean high water spring)
(breach of Special Conditions 1 and 2).
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4.1.2 Breach of Special Condition 3
Although Special Condition 3 is worded in a way that is difficult to define actual breaches, it
cannot be said that “best endeavours” have been applied to extract sand no deeper than the
active sand layer when vessels are repeatedly dredging the same lines (Figure 3-1). High
resolution bathymetric survey of dredge lines found that 8 out of the 13 transects along 2.1
km of a dredge trench analysed by Atkin and Mead (2021) were deeper than 1.5 m.

4.1.3 Breach of Special Condition 9
Dredge tracks have only been provided for the period between 2010 and 2019 (Beca, 2019).
This would be a breach of Special Condition 9 if dredge tracks from before 2010 have not
been provided to the Director.

4.1.4 Breach of Special Condition 14
In November 2015, the total volume of sediment extracted in Area 1 (Figure 1-3) reached the
1,000,000 m3 monitoring volume. To fulfil Special Condition 14 of the Coastal Permit, an EIA
of Area 1 should have been produced (refer to Section 2.1).That is, Special Conditions 14 (i),
(ii), and (iii) (refer to Section 2.1) were not satisfied, as no documentation relating to “an
analysis of the results of the monitoring programmes required by any approved EMMPs
previously submitted to the Director to ascertain whether the extraction activity has adversely
affected sediment transport processes or impacted on benthic macrofauna beyond impacts
experienced by natural perturbations; a comparative analysis of sediment texture at sites
within and adjacent to dredged areas has been located; and an assessment of the sea floor
sediment budget from water and current processes or from other relevant studies or data for
the purpose of further understanding the sea floor environment.” Should these documents
not exist, then this is a breach of Special Condition 14 of the Coastal Permit.
It is noted that an incomplete EIA was produced for Area 2. It is difficult to understand why,
however, as only 75,000 m3 (Beca, 2019) is recorded as having been extracted from Area 2
since the commencement of the Coastal Permit.
Beca (2019):
“Dredge tracks from the extraction are recorded on the dredge vessel navigation
system using the DGPS system and have been provided by Kaipara. Tracks are
saved as a screen plot for each completed day’s dredging and stored. Additional data
from Marine Traffic confirms this information. Review of these plots covering the
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period Feb 2010 to Feb 2019 has been undertaken. This period covers the
production of just over 1 million m³ of sand and is in agreement with the annual
extraction records presented above. The source of sand over this period was
predominantly Area 1 with comparatively smaller volumes recovered from Area 2.
Sand extraction locations prior to 2010 have not been provided, but as the
Environmental Monitoring Management Plan (EMMP) for Area 2 was not submitted
until 2011 it is assumed that sand recovered before that time (approximately 500,000
m³ ) was solely from Area 1. On the basis of this assumption the quantities recovered
up to 2019 under the offshore consent are approximately 1,450,000 m³ from Area 1
and 75,000 m³ from Area 2”.
SurveyWorx Ltd undertook a hydrographic survey of two areas offshore of Pakiri beach to
satisfy Special Condition 14 of the consent. However, this should have been carried out for
Area 1 and not Area 2, as only 75,000 m3 had been extracted within Area 2 up until 2019
(according to Beca, 2019). The survey was performed on the 10th of November 2015, using
a WASSP WMB 3250 Multibeam and SMC IMU108 motion sensor mounted on vessel Ten
Seventy. The purpose of the survey was to acquire bathymetric datasets as requirements for
Kaipara Ltd’s resource consents for sand extraction.
The report is titled: Pakiri Sands Multibeam Echo-Sounder Survey, November 2015, - Report
of Survey (Surveyworx).- dated 21/01/2016
The two areas to survey were, from South to North (Figure 4-13):
• “Control Site”: an approximately 1280m x 1280m square area adjacent to Area 1,
defined as per recommendations. Boundaries of the area are listed in Table 2.
• “Area 2”. Survey as part of Environmental monitoring Management Plan (EMMP)
requirements.
The findings of the report and reiterated by letter to The Monitoring and Compliance
Manager – Coastal Resources (Auckland Council) by Osborne Hay Resource Management
practices, state that,
“As the average change in seafloor level over Area 2 has been less than 1.5 m in
vertical elevation, the Tier 2 monitoring is not triggered”.
This would appear correct, as there had only been a maximum of 75,000 m3 extracted from
Area 2 while the combined total for Areas 1 and 2 was 1,012,412 in the year 2015. This
highlights the fact that the survey was carried out in the wrong area (Area 2 instead of Area
1) and shows that Special Condition 14 of the consent was not satisfied. Furthermore, as the
survey was not carried out in Area 1, one cannot refute that sand extraction in Area 1 may
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have exceeded 1.5 m in vertical elevation, which would have triggered Tier Two monitoring
of EMMP for Area 1. No data associated with “simultaneous side scan sonar imagery of the
seafloor over the same area” was presented in the report produced by SurveyWorx Ltd
during the 2015 Survey on 10 November 2015. It is noted that bathymetry data was
collected with a the WASSP by SurveyWorx Ltd, which could potentially provide sea floor
imaging (depending on foltering resolution), although side scan sonar has not been
presented. This seems to be a breach of the EMMP’s for both areas.
Similarly, in ANNEX A: ACCOMPANYING DOCUMENTS of the 2015 SurveyWorx Ltd
Report, digital data was accompanied with the report
Bathymetry in XYZ ASCII files. XY in New Zealand Transverse Mercator and Z
referenced to MSLSWX. Data sets are separated for the three areas and provided
as all soundings, gridded at 1-m resolution and gridded at 5-m resolution.
(Emphasis added)
It is unclear why the report refers to three datasets for the three areas (Area 1, Area 2, and
Control Area), yet only the Area 2 has been presented, which according to Beca (2019) only
had 75,000 m3 extracted from it at the time.

Figure 4-13 Figure from November 2015 SurveyWorx Ltd report of offshore surveyed Area 2 (red) and Control
Area (green). Note that Area 1 in blue was not surveyed as per screenshot.

31

Dredging Activities vs Consent Conditions

In the period between December 2018 and June 2019, the total volume of sediment
extracted in Area 1 (Figure 1-3) reached the 1,500,000 m3 monitoring volume. To fulfil
Special Condition 14 of the Coastal Permit, an EIA of Area 1 was produced (Beca 2019
Report). The conditions of the EMMP for Area 1, however, were again not satisfied.
SurveyWorx Ltd undertook a hydrographic survey of three areas offshore of Pakiri beach,
New Zealand. The survey was performed on the 7th of December 2018, using a WASSP
WMB 3250 Multibeam and SMC IMU108 motion sensor mounted on vessel Ten Seventy.
The purpose of the survey was to acquire bathymetric datasets as requirements for Kaipara
Ltd’s resource consents for sand extraction. The three areas to survey were, from South to
North (Figure 4-13):
• “Control Site”. an approximately 1280m x 1280m square area adjacent to Area 1,
defined as per recommendations. Boundaries of the area are listed in Table 1.
• “Area 1”. Survey as part of Environmental monitoring Management Plan (EMMP)
requirements.
• “Area 2”. Survey as part of Environmental monitoring Management Plan (EMMP)
requirements.
No data associated with “simultaneous side scan sonar imagery of the seafloor over the
same area” was presented in the report produced by SurveyWorx Ltd during the 2018
Survey on 7 December. This is a breach of the EMMP for Area 1. It is noted that bathymetry
data was collected with a the WASSP by SurveyWorx Ltd, but side scan sonar has not been
presented. It is further noted that bathymetry in XYZ ASCII files accompanied the 2018
SurveyWorx Ltd Report. Data sets were separated for the three areas and provided as all
soundings, gridded at 1-m resolution and gridded at 5-m resolution.

4.1.5 Breach of EMMP Area 1 Conditions
This condition states that at the conclusion of the extraction of every 250,000 m3 of sand
there should be hydrographic surveys and multi-beam sea floor imaging to assess changes
in the seafloor condition. Only two of the six required reports have been identified, one at
500,000 m3 and one at 1,500,000 m3 total volume extracted. If the reports for 250,000 m3,
750,000 m3, 1,000,000 m3 and 1,250,000 m3 have not been undertaken, it would also
constitute breaches of consent conditions.
The condition also states that if these surveys indicate that a change in bathymetry
exceeding 1.5 m had occurred since the last survey in that area, a second tier of monitoring
would be triggered. As mentioned in Section 4.1.2, Atkin and Mead (2021) found that 8 out
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13 transects along 2.1 km of a dredge trench analysed were greater than 1.5 m deep (i.e.
some 60% of the length of the trench), yet the second tier of monitoring has not occurred
since the consent was granted.

4.1.6 Breach of EMMP Area 2 Conditions
The EMMP for Area 2 highlights restrictions on Sand Extractions Areas (Section 2.1.1.2). No
documentation has been found relating to any additional biodiversity report, which allows for
dredging to occur in Area 2. Without going through all AIS data within Area 2, however, it is
not possible to determine whether dredging has occurred within the “white areas” defined as
“all fauna” and as such, dredging within Area 2 has not been determined to be a breach of
the Area 2 EMMP restrictions on Sand Extraction Areas.
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5 Discussion
Upon analysis of the manner of dredging by McCallum Bros Limited (MBL) vessels, under
both the Kaipara Limited OS consent and their own NS consent, it is concluded that there
have been numerous breaches of both consent’s conditions. Both the environmental impacts
of their dredging practices and the repeated breach of consent conditions are discussed in
the following sections.

5.1 Dredging Practices
Given the areas available to dredge, it is environmentally damaging to consistently dredge
the same lines both nearshore (NS) and offshore (OS) (Figure 4-1 and Figure 4-2) as it gives
the dredge trenches less time to infill and prevents sediment from being transported
shoreward. Jacobs (2020) predicted that trenches created by the vessel William Fraser (WF)
would be on average 0.65 m deep, which is four times greater than that of their previous
main dredge vessel the Coastal Carrier (0.15 m). Jacobs (2020) also provide estimates of
trench infilling through diver survey.

However, using side-scan sonar coupled with

bathymetry surveys, it is evident that consistently dredging the same line leads to trenches
over 1.5 m deep (this should have triggered second tier monitoring in the OS area, although
this has never occurred) and that these trenches persist for more than 18 months (Atkin and
Mead, 2021). These results indicate that “best endeavours” have not been applied to extract
sand no deeper than the active sand layer, since the vessels are repeatedly dredging the
same lines and creating persistent shore-parallel sand traps.
The presence of persistent deep shore-parallel trenches slow, if not completely prevent,
diabathic transport into the nearshore from the offshore (>25 m) zone since sediment cannot
be naturally resuspended out of deep trenches under normal physical processes. This is
exacerbated by the fact that there are two areas of parallel trenches (NS and OS) that the
data show is regularly dredged in quick succession and sometimes dredged for more than
30 consecutive days. This pattern continues to maintain sand traps (some 10 km NS and
over 18 km OS based on 3 knot vessel movement), which inhibits sand from reaching the
beach.
If the diabathic transport is slowed/prevented by these trenches, this in turn affects the
nearshore sediment budget. Changes to the sediment budget within the Mangawhai-Pakiri
embayment must be monitored carefully, as it appears that the budget is already in deficit
due to the NS dredging activity. However, to date the monitoring has proven ineffective (e.g.
repeat bathymetry surveys for the OS area) and has not considered the whole embayment
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(the beach and nearshore along the whole embayment are connected) and is clouded by
natural phenomena such as extreme events and medium to long-term meteorological and
oceanic cycles (e.g. ENSO, IPO). Total extraction volumes of 200,000 m3 pa, comprise
125,000 m3 OS and 75,000 m3 NS, with the NS being significantly greater than the gross
sand inputs determined by the most scientifically robust investigations of 14,000 m3 pa
(Hume et al., 1999), which suggests a NS sand system annual deficit of 61,000 m3 pa even
without considering the effects of the parallel trenches. The combination of the annual deficit
in conjunction with the sand traps is likely leading to reduced sand volume in the NS sand
system, which is likely manifesting as chronic retreat of Pakiri Beach, although due to both
the monitoring and the analysis of these data, has been to date discounted by MBL’s
technical experts.

5.2 Consent Breaches
The most obvious breaches of consent are the regular dredges outside of the permitted OS
areas (Special Condition 2 and EMMP Area 2 Restriction on Sand Extraction Area 1). There
were 50 OS breaches in 2020, which equates to 1 breach every week on average. The
analysis of the random months of OS dredging show that on average MBL vessels commit
one breach of the OS consent every voyage. The AIS vessel tracks displayed in the figures
in Section 4, show that in our example month of June 2020 several OS dredges within 2 km
of the mean high water spring level and incursions over the Auckland/Northland boundary;
this was a random sample month, more extreme breaches are also evident in the data.
The other major breaches are related to the nature of monitoring reports and surveys
required by the OS consent, including the second tier monitoring which should have been
triggered based on the depth of the dredge trenches that are present (Atkin and Mead,
2021). Some required reports are missing, others were uninterpretable or incomplete and
the majority lack deeper evaluation of the data relative to the overall sand system, especially
in the context of natural phenomena and the high volume of sediment movement within the
nearshore embayment (e.g. up to 874,000 m3/yr of alongshore sediment movement, and
>4,000,000 m3 of fluctuation in the nearshore sand system over a 19 year period – Hume et
al., 1999). This data collection and monitoring is vital to (1) inform key stakeholders on the
environmental changes happening within the Mangawhai-Pakiri Embayment and (2) to
ensure dredging is being undertaken in an environmentally and legally responsible manner.
Conditions of consent are developed to manage environmental impacts. If this information is
missing or erroneous, as has been found with several required reports (see Section 3 and
Section 4), this has serious implications for the management of the embayment due to
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cumulative impacts in terms of safeguarding the life-supporting capacity of air, water, soil,
and ecosystems; and avoiding, remedying, or mitigating any adverse effects of the activities
on the environment, this will likely impact on the sustainable management of the embayment
due to cumulative impacts in terms of safeguarding the life-supporting capacity of air, water,
soil, and ecosystems; and avoiding, remedying, or mitigating any adverse effects of the
activities on the environment.
An example of how monitoring has been ineffective, which has been enhanced by reporting
failures, and has likely been resulting in adverse effects that as yet remain undetected, is the
repeat bathymetric surveys and analysis for monitoring purposes. These have been carried
out by four different hydrographic surveyors using different equipment, which have resulted
in inherent errors both within and between consecutive surveys. This is compounded by the
absence of ‘seafloor imaging’ which is also specified to be collected in the conditions and
EMMP’s; seafloor imagery such as the side-scan sonar reported by Mead and Atkin (2020)
would have identified the persistent shore-parallel trenches and led to further investigations,
which in turn would have identified these features as being >1.5 m deep. As a result, up
until recent years, surveys and survey comparisons have been subject to large volumetric
errors and are not considered appropriate for providing quantitative comparison for the
interpretation of quantities extracted and/or environmental impacts in the OS area.

5.3 Conclusions
The duration, number, and consistency of consent breaches for the OS dredging shows a
lack of commitment to the consent conditions and to the environmental health of the
Mangawhai-Pakiri Embayment in general.
Considering the quantity of sand that is extracted every year by MBL vessels (approximately
200,000 m3 cumulatively on average), regular breaches of consent conditions is not a trivial
matter. Further investigations into the effects of the single-line shore-parallel dredging that is
being undertaken in both the NS and OS areas is required, especially now that the larger
vessel WF has taken over dredging both areas and has the capacity to dig deeper trenches,
which based on side-scan sonar and bathymetry surveys are already >1.5 m in some
locations (Atkin and Mead, 2021). Restrictions in the diabathic transport of sand onshore due
to the trenches have the potential to alter the geomorphology of the Mangawhai-Pakiri
Embayment over long timescales due to cumulative impacts.

These impacts will be

exacerbated by SLR.
Several dredging practices currently undertaken by MBL vessels were not considered when
granting their consents, including: dredging only very limited sections of the available areas,
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dredging multiples times in quick succession or for extended periods, dredging the same
areas after storms, etc. While these do not constitute consent breaches, they do highlight
loopholes in the consent conditions that allow for potentially environmentally damaging
practices due to dredge operations. Similarly, breaches of the reporting requirements, or
substandard practice therein, allows adverse environmental effects to prosper and remain
undetected.
It is for these reasons that the consent conditions for both NS and OS consents should be
revised in order to prevent these practices from taking place. In addition, based on the
available science, it is likely that the annual allowable NS extraction volume is well above the
annual inputs to the NS system and should be lowered and phased out altogether (as
recommended by Hume et al., 1999). A tougher stance by the consenting authority should
also be taken regarding consent breaches, especially considering the ongoing nature of
them. The consents were put into place to protect the Mangawhai-Pakiri Embayment
(although the efficacy of this is questionable both due to the NS extraction volumes
exceeding inputs and the persistence of alongshore ‘sand-traps’), and so if the consents are
breached frequently as indicated by these investigations, then there is the increasing risk of
negative geomorphic effects in the embayment over time.
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