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Executive summary
On 27 April 2015 an unauthorised discharge of marine heavy fuel oil (HFO) from the Mobil
Oil New Zealand Limited ship bunkering pipeline occurred at Berth 8 of the Port of Tauranga
wharf to the Tauranga Harbour. The resulting oil spill contamination impacted a number of
locations within the southern Tauranga Harbour.
As part of the Tier II response, an environmental monitoring programme was implemented to
investigate biological impacts and sample key environmental parameters for oil
contamination. This monitoring was intended to assess the extent of oil contamination and
any obvious fouling or mortality of biota along with investigation of contamination in
kaimoana (shellfish), sediments and water.
The purpose of this report is to provide an assessment of initial environmental effects of the
Mobil oil spill on Tauranga Harbour, using data and information collected as part of the
short-term environmental monitoring programme.
Initial results and observations indicate significant short term environmental impacts to areas
directly impacted by oil soon after the spill, including Maungatapu Bay and Motuopuhi Island.
Further monitoring and investigation is needed to clarify the persistence of oil in the
environment and assess the longer term environmental damage from the Mobil oil spill.
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Part 1: Introduction
1.1

Background
The Mobil oil spill occurred on the morning of Monday the 27th April 2015 under the
Port of Tauranga wharf at Berth 8. At the time high winds, rain, a raised sea state,
and an incoming tide combined with wind direction resulted in oiling of parts of the
southern Tauranga Harbour shoreline (see Appendix 1). The oil initially impacted the
Tauranga Bridge Marina then travelled up into the harbour where it washed ashore
in the Maungatapu Bay area. Oil was also trapped under the Mount Wharf amongst
the pilings, and reached Pilot Bay, Matakana Island and Mount Maunganui.
As part of the Tier II oil spill response, an environmental monitoring programme was
implemented to investigate biological impacts and sample key environmental
parameters for oil contamination. This monitoring was initially intended to assess the
extent of oil contamination and any obvious fouling or mortality of biota along with
investigation of contamination in kaimoana (in this case shellfish), sediments and
water.
Further monitoring is planned to investigate the persistence of oil in the environment
and the longer term impacts on areas affected by the spill. The longer term post
response monitoring programme will be a Type II monitoring programme according
to the Oil Spill Monitoring Handbook1. This programme has post response objectives
and includes longer term damage assessments (including recovery), purely scientific
studies, and post spill monitoring activities.

1.2

Scope of the report
This report provides an assessment of the initial environmental effects of the Mobil
oil spill on Tauranga Harbour, using data and information collected up to September
2015.

1.3

Tauranga Harbour

1.3.1

Overview
Tauranga Harbour is one of New Zealand’s largest estuaries, covering an area of
210 km2 with a land catchment area of 1,300 km2. The harbour has a large volume
of tidal exchange through its two entrances (Bowentown and Mount Maunganui),
and at low tide approximately 60% of the harbour is exposed2. Tauranga City is a
large urban area with a population of over 100,000 people and the harbour, due to
its high ecological, recreational and cultural values, is a focal point.
Tauranga Harbour is identified under the Bay of Plenty Regional Coastal
Environment Plan in its entirety as an outstanding natural feature and landscape
and nearly the entire harbour (except the port area) as an area of significant
conservation or cultural value. The harbour has also been identified by the

1

2

AMSA 2003, Oil Spill Monitoring Handbook. Prepared by Wardrop Consulting and the Cawthron Institute for
the Australian Maritime Safety Authority (AMSA) and the Maritime Safety Authority of New Zealand (MSA).
Published by AMSA Canberra.
Lawrie, A. 2006. Tauranga Harbour Integrated Management Strategy, Bay of Plenty Regional Council.
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Department of Conservation as an area of outstanding natural features and
landscape supporting high biodiversity3.

1.3.2

Ecological values
The harbour provides highly complex habitat and supports large seagrass beds,
intertidal flats and subtidal channels. These areas are important spawning and
nursery habitats for marine fish species, supporting a popular recreational fishery of
pãtiki (flounder) (Rhombosolea leporina), snapper (Pagrus auratus), kahawai
(Arripis trutta), kingfish (Seriola lalandi), yellow-eyed mullet (Aldrichetta fosteri) and
trevally (Pseudocaranx dentex). These species are also an important part of the
Bay of Plenty commercial fisheries. Tidal flats and channels also support extensive
shellfish beds of pipi (Paphies australis) and tuangi (Austrovenus stutchburyi), which
are important for local people, especially iwi.
The harbour in general also supports a wide diversity and number of birds,
especially waders and shore birds. It is important as a breeding and/or feeding area
for a number of scarce or threatened species. Many other more common resident
and migratory birds occur in the harbour, and the area is particularly important for
wading birds that migrate annually from the northern hemisphere. Saltmarsh and
mangrove areas provide important habitat for the Nationally Endangered
Australasian bittern (Bataurus poiciloptilus), and ‘At Risk’ bird species including
banded rail (Gallirallus philippensis assimilis), marsh crake (Porzana pusilla affinis)
and North Island fernbird (Bowdleria punctata vealeae)3.
Tauranga Harbour was also classed as a ‘Wetland of International Importance’ by
the Department of Conservation4 for the following reasons:

3

4

2



It is a particularly good example of a large ecosystem containing terrestrial,
freshwater wetland, saltmarsh and mangrove vegetation communities.



The harbour plays a substantial hydrological, biological, and ecological role in
the functioning of a larger coastal system that comprises the Bay of Plenty
coastal and marine environment.



The harbour supports substantial populations of four globally threatened
species of birds.



The harbour is important for its fisheries, and has been ranked as being of
outstanding value as habitat for fish and their biological cycles.



The harbour is of special importance as breeding habitat for a number of bird
species, and as wintering habitat for several species of international migratory
shorebirds.



The harbour regularly supports 1% or more of the regional populations of four
threatened or international migratory species.

van Meeuwen-Dijkgraaf A., Shaw, W.B. Mazzieri F. 2009. Ecosystem services of protected areas and
ecological corridors within the Kaimai-Tauranga catchments. Technical report series 2.
Department of Conservation.
Cromarty P.; Scott D.A. (Eds.) 1996. A Directory of Wetlands in New Zealand. Wellington,
Department of Conservation. 394 pp.
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1.3.3

Cultural values
To local tangata whenua in Tauranga Harbour and surrounding catchments have
significant cultural value. The harbour supports taonga fisheries species of shellfish
(such as pipi, titiko, tuangi) and fish (patiki). The harbour area also contains other
significant cultural sites such as urupa, middens, marae and pa sites.

1.4

The spill incident

1.4.1

General description
The oil spill occurred on the Mount Maunganui wharves side of Tauranga Port at
Berth 8 (1,340 m mark) on the morning of the 27th April 2015. The spilled oil was a
heavy fuel oil (HFO) 180 Centistoke (Cst) which requires heating to enable efficient
pumping for marine vessel bunkering. HFO is derived from residues after all other
lighter fractions have been extracted through the cracking process from crude oil.
This residue is then mixed with other lighter products (diesel for 180 Cst) to increase
its viscosity for easier pumping.
The spill occurred during the process of bunkering HFO to the vessel Sofrana
Joinville at Berth 1 (230 m mark). Oil spilled was from the bunker pipeline system,
which consists of a main line and 21 laterals at intervals along the Mount Maunganui
wharf.

1.4.2

Volume estimation
Mobil Oil New Zealand Limited issued a press release on 1 May 2015 stating that it
estimated that approximately 1,500 litres of marine bunker heavy fuel oil (HFO) was
spilt. However, Council’s expert, Inpec Limited, considers that, in fact, between
11,000 and 13,074 litres of HFO was spilt5. This is based on the size of the holes in
the corroded lateral pipe, the pipe pressure during the leak, the relative density of
the fluid, and the time duration of the leak.
This report is not premised on either Mobil’s or Council’s figures, but rather is based
on the available data and information collected as to the environmental effects of the
oil spill.

1.4.3

Weather and tide conditions
On 27 April, strong winds occurred throughout the North Island. Auckland was
particularly hard-hit, with boats torn from their moorings and pushed up against
rocks along Tamaki Drive. Motorists were warned to take extra caution on the
Desert Road (State Highway 1) and the Rimutaka Hill Road (State Highway 2) due
to strong winds. The northward retreat of the subtropical belt of anticyclones allowed
numerous fronts to pass over the country during the month, and these delivered
bouts of heavy rain to many parts6.
Airstreams from the north and northeast frequently have long trajectories over the
warm ocean to the north of New Zealand. Such flows are normally associated with
one of two types of situation. Firstly, when a cold front, oriented north-south, is

5
6

Inspec Limited (2015): Mobil Oil wharf line leak investigation. Report No:N12538/3 prepared for BOPRC.
NIWA, (2015): New Zealand Climate Summary: April 2015, NIWA National Climate Centre, Issued:
4 May 2015.
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approaching from the west, the northerly winds ahead of the front spread over the
region7.
On 27 April 2015 the weather pattern affecting most of New Zealand was a low
pressure system and associated fronts centred to the west of the North Island. This
system was positioned between adjacent anticyclones and as a result a strong
pressure gradient was orientated north/south across the North Island causing a
strong northerly wind pattern.
Synoptic maps8 and windroses from the Bay of Plenty Regional Council’s
Totara Street meteorological station (Figure 1) and the Port of Tauranga’s Tug Berth
meteorological station are presented (Figure 2) for the day of the spill and following
days.

Figure 1

Location of the environmental monitoring sites. Yellow circle –
Moturiki Island (tide), Green circle – Tug Berth (tide and
meteorological), Red circle - Totara Street (meteorological) and
Purple circle – Hairini Bridge (tide).

A strong northerly flow was present in Tauranga on the 27th, as the frontal systems
moved across the North Island and the wind direction swung to a prevailing westerly
(28th) with elevated wind speeds still present. On the 29th the frontal system moved
to the east of the North Island but a strong pressure gradient caused by the
approaching anticyclone resulted in a persistent strong westerly flow for Tauranga.
A strong wind pattern was still present on the 30th as the depression moved to the
east of New Zealand and the approaching anticyclone strengthened. On 1 May the
anticyclone was dominating the New Zealand weather pattern with light winds from
predominately the south western quadrant being the norm.
7
8

4

Chappell, P.R., 2013, The Climate and Weather of Bay of Plenty, 3rd Edition, NIWA Science and Technology
Series, Number 62, ISSN 1173-0382.
Supplied by MetService.
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Totara Street

Tug Berth

28 April 2015

27 April 2015 (day of spill)

Synoptic maps (12:00 NZST)

Environmental Publication 2015/07 - Mobil Oil Spill Tauranga Harbour –
Environmental Impact Assessment to September 2015

5

Totara Street

Tug Berth

30 April 2015

29 April 2015

Synoptic maps (12:00 NZST)
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Totara Street

Tug Berth

1 May 2015

Synoptic maps (12:00 NZST)

Figure 2

Synoptic situation and windroses for the day of the event and subsequent days.

Looking specifically at a period of time for the spill and subsequent hours (Figure 3) a dominant northerly quarter wind flow was recorded in
the locale. Maximum wind gust recorded by the Tug Berth instrumentation was 47 kph (at 14) at 12:38, maximum wind gust recorded at
Totara Street was 68 kph at 12:50 with a direction of 19 (Figures 4 and 5).
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Totara Street

8

Tug Berth

Figure 3

Wind roses covering the time of the spill and subsequent hours.

Figure 4

Wind data time series for 27 April 2015 recorded at the Totara Street
site.
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Figure 5

Wind data time series for 27 April 2015 recorded at the Tug Berth
site.

Tidal data is presented for three sites, Moturiki Island on the open coast, the
Bay of Plenty Regional Council’s site at Hairini Bridge within the Tauranga Harbour
approximately 6 km SSW of the Port (1 km SSW of Motuopuhi Island), and the
Port of Tauranga site at the Tug Berth (Figure 1). Figures 6 and 7 show the event
occurred on a near neap tide. The effect of the prevailing weather in increasing
water levels is also shown in these two figures.

Figure 6

9

The open coast tidal record from Moturiki Island9 showing spring and
neap fluctuations. Day of event marked with dashed annotation.

Data supplied by NIWA.
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Figure 7

The inner harbour tidal record from Hairini Bridge showing spring and
neap fluctuations. Day of event marked with dashed annotation.

Figures 8 and 9 show finer temporal data for the Tug Berth and Hairini Bridge sites
respectively. Time of high and low tide have been annotated for the day of the
event. Stage values are in site datum. As expected there is a time lag between the
two datasets due to their differing locations within the harbour.

Figure 8

10

Tidal data from the Port of Tauranga’s Tug Berth site.
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Figure 9

Tidal data from the Bay of Plenty Regional Council operated site at
Hairini. Level is in site datum.

It should be noted that the data presented in the tidal plots (Figures 8 and 9) are
from several locations within the Tauranga Harbour. This is monitoring data which
due to environmental factors10 will differ from the New Zealand Hydrographic
Authority Tide Predictions produced by Land Information New Zealand (Table 1).
Table 1

Tauranga Standard Port predictions from Land Information
New Zealand.

Date

Time

Height (m)

Monday, 27 April 2015

0141

1.8

0751

0.5

1405

1.7

2006

0.5

0232

1.7

Tuesday, 28 April 2015

In summary, around the time of the oil spill event (on the morning of the 27th April)
high winds from the north coincided with an incoming tide and a raised sea state.
These are the key factors contributing to the movement of the oil toward the
southern Tauranga Harbour shoreline.
10

Differences between predicted and actual times of high and low water are caused by barometric pressure,
wind and their combined effect resulting in storm surge.
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Part 2: Environmental effects
2.1

Contaminants of concern
The key contaminants of concern from spilled HFO oil are Polycyclic Aromatic
Hydrocarbons (PAHs) and this is consistent with the Rena spill and similar spills
overseas. Secondary contaminants of concern include heavy metals and volatile
benzene, toluene, ethyl-benzene, and xylenes (BTEX) compounds. PAHs are
readily metabolised in shellfish and pose the greatest food safety risk because they
are known to pose a carcinogenic risk from long term consumption.

2.2

General environmental effects of oil spills
Spilled oil in the marine environment is subject to a number of processes, including
spreading, evaporation, dispersion (droplets in suspension), emulsification,
dissolution (very minimal), oxidation (oil combines with oxygen to dissemble into
soluble products or to form persistent tars), sedimentation (sinking by sticking to
sediment or organic matter), and biodegradation. Oxidation, sedimentation and
biodegradation are a long-term process which determines the ultimate fate of the oil
in the environment unless removed11.
Oil spills can have serious environmental impacts on marine and coastal
environments. In general smaller spills (tens of litres) tend to have more limited and
localised plant and animal damage. Larger spills can have serious lasting impacts
affecting ecosystem functioning, commercial tourism, fishing, cultural and
recreational use. The types of fuel oil also have characteristic variation in terms of
impact. Lighter grades of fuel oil tend to be more toxic due to higher proportion of
smaller hydrocarbon compounds such as benzene and xylene while heavier fuel oils
have more large compounds including a high proportion of PAHs. The type of
environment will also influence the degree of damage, with sheltered areas
containing sensitive plant communities being most vulnerable (as found in the upper
estuaries of Tauranga Harbour). Oil will also tend to persist longer in cold
environments due to slower microbial breakdown.
Oil impacts a wide range of marine life in a number of different ways. Birds coming
into contact with even relatively small amounts of oil can be killed by having their
feathers coated. This leaves them unable to fly and destroys their natural water
proofing and insulation leaving them vulnerable to hypothermia. As the birds try to
clean their feathers they can ingest potentially lethal quantities of oil or sub lethal
doses may cause damage to internal organs and affect reproductive success.
The egg and larval stages of fish and shellfish are very sensitive to impacts from the
toxins in oil (particularly PAHs). Shellfish and a wide range of crustacean (crabs,
shrimp etc.), gastropods (snails, topshells etc.) can also be killed by physical or toxic
impacts from oil. However oil spills also tend to have significant impacts by affecting
the health of those fish and shellfish that survive and subsequent generations.
Shellfish in particular tend to accumulate compounds from the oil and pass these on
to their predators which can result in toxicity impacts further up the food chain.
Those affected animals that survive can experience impeded growth, respiratory
and cardiac malfunction and impeded reproductive fitness. This leads to decreased
survival and reduced population recruitment.

11

Maritime New Zealand (2013) Oil Spill Monitoring Handbook.
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Seagrass and plants found in saltmarsh ecosystems can be killed by direct oil
fouling and toxicity effects may reduce growth and development. In large spills oil
can also result in blooms of certain phytoplankton. Other impacts from oil are also
possible. For example shellfish and fish can be rendered inedible due to tainting
even when the levels of toxic compounds are within acceptable health guidelines for
human consumption.
The Exxon Mobil material safety data sheet for oil (2014) of the type discharged in
this case states that the oil was “Very toxic to aquatic organisms” and “May cause
long-term adverse effects in the aquatic environment”.
The Mobil oil spill was moderately large with the potential to cause serious
ecological damage. The incoming tide combined with the inclement weather at the
time of the spill increased the area of impact compared to an outgoing tide. The oil
spill affected areas in the Port of Tauranga Mount Maunganui wharf (Berth 1 to 9),
Bridge Marina, Motuopuhi Island, Maungatapu, Pilot Bay, Pane Pane Point,
Rangiwāea Island and Mount Maunganui - sandy point. Fortunately, due to strong
winds and a high tide, intertidal areas of intertidal flats and extensive seagrass beds
in the town reach were not severely affected. Most of the oil moving up the Town
Reach was deposited on the high shore vegetated areas in Maungatapu Bay where
re-dispersal back into the water column and onto intertidal areas was minimal.
Regional monitoring data collected by the Bay of Plenty Regional Council on the
marine environment in the southern Tauranga Harbour indicates that sediments and
marine life generally have low but slightly elevated levels of PAHs. These are
typically within acceptable environmental limits and are likely to be due to small oil
discharges in the catchment and combustion of fuels. The oil spill from Berth 8
would have exacerbated those elevated PAH levels in the southern Tauranga
Harbour area. Even small amounts of oil released into the environment can leave a
residue, so that any later discharges of oil will have a cumulative impact.

2.3

Harbour habitat sensitivity to oil contamination

2.3.1

Artificial shorelines
Artificial shorelines generally consist of rock rip-rap, wood and concrete walls
around wharves and other retaining structures. The environmental importance of
artificial shorelines can be high, with a rich community of encrusting flora and fauna
including sponges, filter feeders and algae. These areas also provide habitat,
nursery and prey sources for fish species as well as foraging habitat for seabird
species such as shags. This can be observed at the Tauranga Port and Toll Bridge
Marina where wharf piles and pontoons are festooned with a high diversity of
organisms. The sensitivity to oil contamination of this habitat is generally moderate
to high with the scale of impact being dependant on the level of oiling.
Oil can generally be removed by scraping and pressure washing, with only
moderate impacts to the artificial shoreline environment from cleaning. Oil is
generally not persistent in these areas due to the hard substrates and fast
weathering rate of the oil. However due to the complex physical nature of rock riprap oil can be trapped in crevices and persist for a greater length of time.

14
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2.3.2

Soft shores
Soft shorelines are generally considered very sensitive to oil due to the nature of
sediments in the areas. Oil contamination is also very persistent, with far slower
weathering and persistent toxicity compared to hard substrates. Soft shorelines
consist of fine sediments which are high in organic matter and are generally anoxic
(low in oxygen). Oil binds readily to fine sediments and persists due to anoxic
conditions inhibiting natural oil weathering processes. Clean-up of oil is also difficult
and can cause significant environmental degradation due to the difficulty in working
in these areas, and the difficulty of removing oil from soft sediments.

2.3.3

Saltmarsh/wetlands
Saltmarsh and wetland habitats are generally found on the high shore environments
and form a buffering zone for coastal erosion. Oil spills can cause significant
damage as oil coated vegetation dies and clean-up processes generally require the
removal of oiled vegetation. Ongoing effects of the removal of vegetation results in
shoreline erosion and further loss of saltmarsh habitat exposed to oil contamination.
Further, saltmarsh and wetland habitats are generally slow growing and sensitive to
disturbance. These factors combined make these habitats particularly susceptible to
degradation and loss due to oil contamination.

2.3.4

Sandy beaches
Sandy beaches are moderately impacted by oil spills because of the coarse nature
of the substrate, where organic content is low and the weathering of oil is relatively
fast due to wave action. However due to the mobility of sandy beaches, buried
horizons of oil are common. These buried horizons can be remobilised during the
next heavy weather event causing further environmental damage. Removal of oil
from sandy beaches is generally moderately easily achieved by removing the oiled
sand from the environment.

2.4

Impacted areas
The following is a breakdown of the areas affected by the Mobil oil spill. This
describes the habitat, the level of impact, and gives an initial short-term assessment
of environmental effects.

2.4.1

Tauranga Port
The Mount Maunganui Wharf at the Port of Tauranga is 2,500 m long. The main
area of heavy oil impact was around 1,000 m from the roll on-roll off berth down to
Berth 5 and an area close to Berth 9. Spilled oil adhered to the hard surfaces of
piles and walls under the wharf, oil was also present on the surface of water and
coating large amounts of floating debris (such as seagrass) which was trapped on
the back wall.
The port area is an artificial shoreline providing habitat for flora and fauna. Birdlife is
known to utilise the wharf including penguins and shags. The subtidal marine
environment under the wharf supports a high diversity of encrusting benthic fauna,
sponges, algae and mussels as well as abundant crabs and juvenile crayfish
(Jasus edswardsii). The northern end of the wharf in particular, has very diverse and
colourful assemblages of sponges and jewel anemones on the piles. The wharf also
provides habitat for abundant fish species, such as spotty (Notolabrus celidotus),
triplefin (Forsterygion spp.), parore (Girella tricuspidata) and stingrays
(Dasyatis spp.).

Environmental Publication 2015/07 - Mobil Oil Spill Tauranga Harbour –
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An assessment of environmental impacts to the wharf area found moderate impacts
to encrusting marine flora and fauna attached to the pile structure and back wall in
the intertidal range. During the clean-up process, oiled surfaces required extensive
scraping to remove oil causing further impact to encrusting organisms. A dive
inspection undertaken by the University of Waikato observed only moderate impacts
on subtidal encrusting flora and fauna from oil contamination (Rex Fairweather pers.
comm.). Impacts observed included necrotic sponges and dead shellfish possibly
due to oil exposure. Further monitoring and investigation is required to assess the
longer term effects of the oil spill.

2.4.2

Bridge Marina
The Bridge Marina is at the southern end of the port and was the first area impacted
by the oil spill after the port. Within the marina, boats, pontoons and rock rip-rap
were contaminated by oil. As seen in the following map differing areas received
differing amounts of oil. Piers A and B (BM1) and associated moored boats being
most heavily impacted, areas of rock rip rap (BM2, BM3) received less oil
(Figure 10).
The entire marina is an artificial shoreline and is a known feeding area for penguins
and shags. The marina berths themselves are also significant bird roosting sites,
particularly the outside perimeter for shags and seagulls. The marina also supports
a high diversity of subtidal flora and fauna on and around pontoons, rock riprap and
piling structures. The community on these pontoons comprises a vibrant encrusting
community of sponges, bryozoans, mussels and other bivalves. The marina also
provides habitat for fish species such as spotty (Notolabrus celidotus), triplefin
(Forsterygion spp.), parore (Girella tricuspidata) and trevally (Pseudocaranx
georgianus).
Initial assessment of environmental impacts was confined to the encrusting marine
flora and fauna attached to the pontoons, structures and associated rock rip-rap. A
visual dive inspection undertaken by the University of Waikato observed no more
than moderate impacts from oil contamination on subtidal encrusting flora and
fauna. Further monitoring is required to assess the longer term effects of the oil spill.

16
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Figure 10

2.4.3

Map of the Tauranga Bridge Marina, indicating areas impacted by the
Berth 8 oil spill on 27 April 2015. Note specific clean-up areas which
received different levels of oiling. Red lines indicate areas heavily
oiled, orange and yellow indicate moderate to slight impact by oil on
surfaces.

Maungatapu Bay
Maungatapu Bay was the area most significantly impacted by oil in the inner
harbour. The impacted area extended over approximately 1.2 km and included 750
m of natural saltmarsh sandy/muddy shore habitat, 250 m of artificial rock rip-rap
wall and 200 m of artificial wooden seawall (Figure 11).
Saltmarsh
The impacted area of saltmarsh at Maungatapu Bay forms part of a Category 2
Special Ecological Area (SEA) recognised as having local conservation significance
in the Tauranga District Plan. This saltmarsh is also part of an Indigenous
Biodiversity Area listed in the Proposed Bay of Plenty Coastal Environment Plan and
thus recognised as significant under Policy 11 of the New Zealand Coastal Policy
Statement.
A report by Wildlands Consultants12 mapped the following saltmarsh vegetation
types as present within the affected area of SEA18:

12



Saltmarsh ribbonwood shrubland.



Oioi rushland.

Wildlands Consultants (2008): Natural Areas in Tauranga Ecological District. Report No. 1914 prepared for
Bay of Plenty Regional Council.
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Schoenoplectus pungens sedgeland.



Machaerina articulata reedland.

The Mobil oil spill has had some impact on all of these vegetation types except for
saltmarsh ribbonwood (Plagianthus divaricatus) shrubland, with some areas being
heavily coated in oil (see Appendix 3). Oiled portions of vegetation were removed
using hand tools or scrub bar as part of the clean-up process, in order to prevent
oiling of wildlife and further ongoing remobilisation of oil into the environment.
A band of up to 5 m wide was removed from oioi rush land (~200 m2) and
Schoenoplectus pungens sedgeland (~800 m2), while only a small area (~10 m2)
was removed from the Machaerina articulata reedland.
Schoenoplectus pungens (or common three square) is re-sprouting (probably from
underground roots/rhizomes) vigorously throughout the area formally occupied by
Schoenoplectus pungens sedgeland (see Photo/Figure 36), so it seems likely this
vegetation type will make a good recovery.
Little recovery of oioi rushland has been observed to date (as at 15 September
2015), and affected areas appear in varying degrees of health depending on the
severity to which foliage was cut. Oioi stems in severely cut areas appear very
unhealthy or dead, though some areas with unhealthy or dead looking foliage show
evidence of living rhizomes (see Photo/Figure 37 and 38). Oioi survival is favoured
by its rhizomatous growth form and the occurrence of the cutting in autumn (pers.
comm. Beverly Clarkson), but recovery of oioi may be affected by the severity to
which plants were cut. It is possible that oioi roots and rhizomes of severely cut oioi
will be negatively affected by lowered oxygen availability during tidal inundation.
Ongoing monitoring is required to determine the extent of recovery within oioi
rushland.
Many of the Machaerina articulata plants cut during the clean-up process currently
have vigorous green shoots (see Photo/Figure 39) and thus it seems likely this
vegetation types stands a good chance of recovery.
Death of natural saltmarsh vegetation will reduce habitat for threatened and at risk
bird species, expose the shoreline to increased erosion due to wave action and
could increase invasion of exotic species. Further monitoring is required to assess
the longer term effects of the oil spill on the Maungatapu Bay/SEA18 saltmarsh,
particularly on impacted areas of oioi rushland.
Ongoing monitoring is required at Maungatapu to assess the recovery of the
saltmarsh in the area. See Appendix 4 for further information.
Intertidal flats and seagrass beds
On the eastern side of the bay adjacent to area MAU4 a seagrass bed exists of
approximately 3,000 m2 in area. The area supports tidal flat benthic macrofauna
communities, with kaimoana species present such as titiko (Amphibola crenata). A
section of shoreline (MAU4) also has significant cultural value to the local iwi and is
the location of an urupa. Maungatapu is a known high tide roosting area for wading
birds.
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Due to the high quantity of oil deposited in the area, secondary oil dispersion and
contamination was observed on the tidal flats and this was confirmed by sediment
and shellfish monitoring results (see Part 4). This resulted in significant short-term
impacts at Maungatapu, especially in higher shore intertidal flats and moderate
impacts to lower shore and seagrass beds. Further monitoring is required to assess
the longer term effects of the oil spill on soft shore sediments and associated
benthic macrofauna and shellfish communities.

Figure 11

Map of Maungatapu Bay, indicating areas impacted by the Berth 8 oil
spill on the 27 April 2015. Note specific clean-up areas which
received different levels of oiling. Red areas indicate areas heavily
impacted by oil.
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2.4.4

Motuopuhi Island
Motuopuhi Island (Rat Island) is located near the entrance of Waimapu Estuary,
northeast of Hairini Bridge and causeway. Approximately 400 m of the islands
northern shoreline was heavily impacted by oil (Figure 12). The northern shoreline
comprises sections of sandy shore interspersed with seagrass, saltmarsh and
imported rock which haphazardly armours the shoreline. There is also a small
oxbow type area at one end of the island consisting of soft sediments and saltmarsh
vegetation. The western end of the island is identified as a high tide roost for wading
bird species.
Initial assessment of environmental impacts around Motuopuhi Island found heavy
oil fouling of the fringe saltmarsh habitats (western end of the island) and oil
deposits along the sandy shoreline habitat (~20 mm thick). Along the western end a
strip of saltmarsh vegetation (~2 m wide) was removed as well as sand and rock.
Seagrass beds along the outer edge of the island were observed to be lightly
impacted by oil (see Appendix 3 for photos).
Adverse environmental effects appear to range from minor to significant on the
island shoreline and surrounding habitats (~30 m of island). As observed at
Maungatapu Bay, the significant deposits of oil in the shoreline area have resulted in
secondary dispersion of small quantities of oil, observed as sheens on the tidal flats,
with monitoring results confirming PAH contamination of sediments (see Part 4).
Further recent assessment of the islands saltmarsh and seagrass indicates that in
some areas recovery has occurred, with new shoots and growth observed. However
in other areas saltmarsh has died exposing the shoreline to greater erosion due to
wave action and currents. Further monitoring is required to assess the longer term
effects of the oil spill on the fringing saltmarsh, sediment, seagrass and associated
benthic macrofauna and shellfish communities.

20
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Figure 12

2.4.5

Map indicating areas impacted on Motuopuhi Island by the Berth 8 oil
spill on 27 April 2015. Note specific clean-up area which received
different levels of oiling. Red lines indicate areas affected by oil.

Pilot Bay and Mount Maunganui
Pilot Bay (labelled PB1 in Figure 13) has approximately 900 m of sandy shoreline,
with a boat ramp at the northern and a wharf at the southern end. Immediately
following the oil spill, one oiled bird (shag) was collected from Pilot Bay and
numerous lightly spotted gulls were observed in this vicinity (Adrian Heays pers.
comm. 2015). Media reports at the time also documented the death of two birds
from oiling, including a shag13.

13

See: http://www.stuff.co.nz/national/68165932/Tauranga-oil-spill-source-located.
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Sandy Bay (labelled SB1 in Figure 13) is an approximately 300 m stretch of sandy
shoreline with some rock and cobbles. The site is of cultural and spiritual
significance to iwi and is located in the Te Maunga Mauao Mataitai fisheries reserve,
hence of special significance as a food source. Fishing takes place off most points
where access is available. It is a known area for penguins to come ashore and a
shag roosting area. One oiled penguin was removed from the area.
The two areas received a moderate amount of oil contamination after the oil spill.
Oiled sand and debris was removed over a two week period in which oil patties and
oiled debris were washed ashore during each tidal cycle. An initial assessment
indicated that the spill had minor environmental effects due to the sandy nature of
the shoreline and high currents and the moderate amount of oil that impacted the
area. However there is a possibility that buried layers of oil are present at the sites
and may remobilise in the future.

Figure 13
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Map of Pilot Bay and Mount Maunganui, indicating areas impacted by
the Berth 8 oil spill on 27 April 2015. Note specific clean-up area
which received different levels of oiling. Red lines indicate areas
affected by oil.
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2.4.6

Matakana Island – Panepane Point
Panepane Point is located at the southeast end of Matakana Island adjacent to the
southern Tauranga Harbour entrance. The area is comprised of a steep sandy
beach with intermittent rocky abutments. The area is subject to strong tidal flows
with sensitive dune vegetation. It is also part of the second largest breeding colony
of New Zealand dotterel (tuturiwhatu) in the Bay of Plenty. It is an important roosting
site for other birds including oyster catcher (torea), godwit (kuaka) and knots. The
site is also highly culturally sensitive (waahi tapu) and mahinga kai.
Oiled seagrass and small quantities of oil were deposited along the shoreline for
approximately 1.5 km from the wharf to the north eastern end of Panepane Point
(MAT1 in Figure 14). Oiled sand and debris were removed over a three week period
in which oil washed ashore. Subtidal oiled debris and buried layers of oil were
located on the beach, requiring extensive work by local iwi to remove. A moderate
amount of sand, rock and oiled debris were removed from the beach. Disturbance to
birds in the area during clean up procedures increased the environmental impact to
Panepane Point.

Figure 14

Map of Panepane Point on Matakana Island, indicating areas
impacted by the Berth 8 oil spill on 27 April 2015. Note specific cleanup area which received different levels of oiling. Red lines indicate
areas affected by oil.
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2.4.7

Rangiwāea Island
Rangiwāea Island was impacted by oil along a narrow strip on the eastern side,
mainly within Hunters Creek (Figure 15). The shoreline is sheltered sandy intertidal
habitat fringed in places by saltmarsh and mangroves and has moderate tidal flows.
The area has a significant shore bird roost at the south eastern corner of the island
(pink on the map). Bird species include godwit (kuaka), knots and oystercatcher
(torea) known to roost in the area. It is also a significant area for mahinga kai, crab
(papaka), kanai (mullet) and tuangi (cockle).
The area received a minor amount of oil contamination from the oil spill. Oiled debris
and sediment were required to be removed from the area. An initial assessment of
environmental effects indicates the oil only had minor immediate effect due to the
relatively small amount of oil accumulated in the area and the level to which the area
was cleaned by local iwi.

Figure 15
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Map of Rangiwāea Island, indicating areas impacted by the Berth 8
oil spill on 27 April 2015. Note specific clean-up area which received
different levels of oiling. Red lines indicate areas affected by oil.
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Part 3: Contaminant monitoring programme
3.1

Introduction
Initial environmental monitoring for contaminants commenced within two days of the
oil spill. The key components sampled included water, sediments and shellfish.
These were collected at multiple areas directly impacted by oil, as well as wider
areas of the harbour to gain an understanding of the contamination levels and extent
(See Appendix 1, Figure 23 and 24). An on-going monitoring programme was then
developed to focus on longer term environmental effects.
The initial short-term monitoring programme (see Appendix 2) was aimed at
assessing the suitability of the areas affected by the spill in Tauranga Harbour for
contact recreation and the levels of contamination in kaimoana. Monitoring was
targeted at key areas and species.

3.2

Methods
Sampling was carried out by three agencies; Bay of Plenty Regional Council,
University of Waikato, and Manaaki Taha Moana (MTM). Monitoring initially
occurred every two weeks at key sites across the harbour with subsequent reduction
following assessment of results.
Sampling of sediment, shellfish and water occurred in accordance with established
BOPRC protocols. Sediment sampling used multiple replicates (15-20) taken
randomly within a 10 m radius of each site mid-point, from the top 2 cm of sediment.
Replicates were bulked into clean glass sampling jars and chilled immediately for
transport to the laboratory. Analysis for TOC, heavy metals (As, Cd, Cr, Cu, Pb, Hg,
Ni, Zn), PAHs and lipid (for shellfish) used standard methods.
Shellfish samples by were obtained from each site ensuring that enough specimens
were collected to obtain a minimum 20 grams of flesh. This generally resulted in
high numbers (20-30) of individual shellfish making up each composite sample for
tuangi/cockle, titiko/mud snail and hanikura/wedgeshell while larger bodied shellfish
such as mussels contained a minimum of 10 individuals per composite. Whole
shellfish were packaged into clean plastic bags, chilled and sent to the laboratory for
processing under clean conditions. PAH concentrations in shellfish are given in ng/g
(nanograms per gram) of wet flesh weight to allow comparison against relevant
guidelines.
Water samples were grab samples taken from surface water using clean laboratory
supplied glass containers, which were chilled and sent to the laboratory.
All sample analysis was carried out by RJ Hills, Hamilton – an IANZ accredited
laboratory.
Wider shellfish monitoring of important shellfish beds throughout the harbour was
undertaken by MTM during May and July 2015 to test for oil contamination in
kaimoana for comparison to background levels measured in 2012 and 2013.
Sampling methodology was in accordance with established BOPRC protocols with
shellfish collected from an area of 10 square meters where practical, placed in
labelled clean plastic bag and stored in a chilly bin for transportation to the
laboratory for analysis of PAH and heavy metals.
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All samples submitted to the laboratory were accompanied by Chain of Custody
(CoC) forms which detailed the required handling and testing instructions. Best
practice quality control and quality assurance were performed for all sample
collection and analysis. A summary of the RJ Hills Laboratory analysis methodology
(as provided) for sediment, shellfish and water is included below:
Sediment: PAH, TPH, dry matter (ENV) and TOC.


Environmental solids sample preparation: Air drying at 35oC and sieved
<2 mm fraction used for sample preparation.



PAH trace soil: Sonification extraction, SPE clean-up, GC-MS SIM analysis
US EPA 8270C.



TPH in soil: Sonification extraction in DCM, silica clean-up, GC-FID analysis
US EPA 8015B/MfE Petroleum Industry Guidelines.



Dry matter (ENV): Dried at 103 oC for 4-22 hr (removes 3-5% water air dry)
gravimetry US EPA 3550.



TOC: Acid pre-treatment to remove carbonated present followed by Catalytic
Combustion (900oC, O2), separation, thermal conductivity detector
(elementary analyser).

Shellfish: Lipid content, PAH and heavy metals.


Lipid content: Gravimetric.



Homogenisation of biological samples for organic tests: Mincing, chopping, or
blending of sample to form homogenous sample fraction.



Shucking of shellfish: Removal of tissue from shell. Analysis performed at
Hill Laboratories - Food and Bioanalytical Division, Waikato Innovation Park,
Ruakura Lane, Hamilton.



PAH in biomatter.



Heavy metals (As, Cd, Cr, Cu, Pb, Hg, Ni, Zn): Biological materials digestion,
ICP-MS.

Water: TPH, PAH, BTEX.
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TPH in water: Hexane extraction, GC-FID analysis, US EPA GC-FID analysis
US EPA 8015B/MfE Petroleum Industry Guidelines.



PAH screening in water by Liq/Liq: Liquid/liquid extraction, SPE (if required),
GC-MS SIM analysis.



BTEX in water by headspace GCMS: Headspace GC-MS analysis, US EPA
8260B.
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Part 4: Contaminant monitoring results
4.1

Shellfish contamination
Results of kaimoana shellfish sampling from sites across the southern harbour,
including pipi, titiko (mud snail), tuangi (cockles), mussels and hanikura (wedge
shell) are presented in Figures 16 to 19. Results are presented for total PAH as ng/g
(nanograms per gram) of wet flesh weight. PAH concentrations are compared to
background levels in southern Tauranga Harbour in 2012 and 2013 from monitoring
undertaken by Manaaki Taha Moana (MTM) and as part of the BOPRC Natural
Environment Regional Monitoring Network (NERMN).
Results from the wider shellfish sampling undertaken by MTM indicate that between
the first and last monitoring round a slight increase occurred in oil contamination
(PAHs) of shellfish at sites where oil fouling on the shore was highest (i.e.
Motuopuhi Island and Maungatapu). However, overall contamination from oil since
the 27 April spill has remained similar to background levels recorded by MTM and
BOPRC in the southern Tauranga Harbour. The levels of metals in shellfish were
similar to expected baseline levels and are not discussed further in this report.
Monitoring at Maungatapu Bay has confirmed that the levels of oil contamination in
Macomona and titiko (measured as total PAH) have declined overall since
27 April 2015. Monitoring at this site will need to continue until results suggest that
no further increase in contamination levels is likely.
Results from Motuopuhi Island indicate a low level of oil contamination in shellfish
similar to background levels. However an increase in PAH was observed in the last
monitoring round, so sampling will continue until results suggest that no further
increase in contamination levels is likely.
Monitoring of mussels from the area around the Tauranga Port indicate oil
contamination of mussels in the 8 weeks following the spill has been minimal and at
the low end of background levels.

4.2

Sediment contamination
Total PAH concentrations in surface sediments are given in ng/g standardised to
1% Total Organic Carbon (TOC) of sediment. Results to date, from eight sampling
rounds at two sites heavily impacted by oil (see Figures 20 to 23), are highly
variable with very high and lower baseline levels of contamination recorded. In some
samples the PAH concentrations in sediment exceeded the ANZECC interim
sediment quality guidelines for aquatic ecosystems (ISQG-low trigger value)14.
Further monitoring is needed to determine the extent and level of contamination in
area heavily impacted by oil in the harbour.

4.3

Water contamination
Results from water samples taken close to the initial spill site and at locations
heavily impacted by oil returned no detectable levels of PAH, TPH or BTEX.

14

Australian and New Zealand Guidelines for Fresh and Marine Water Quality (2000): Volume 1, The
Guidelines. Australian and New Zealand Environment and Conservation Council and Agriculture and
Resource Management Council of Australia and New Zealand.
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Figure 16

28

Total PAH levels (ng/g wet weight) in shellfish (pipi, titiko and tuangi) collected by MTM from the Southern Tauranga Harbour
in July 2012 and January 2013 prior to the Mobil Berth 8 oil spill, and from 1 May and 19 May 2015 (after the oil spill).
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Figure 17

PAH in titiko (mud snail) from the upper shore and hanikura (wedge
shell) from the lower shore at Maungatapu Bay from 29 March to
24 August 2015. Dashed line indicates average background levels
from routine sampling in 2012 and 2013.

Figure 18

PAH levels in shellfish from Motuopuhi Island and Town Reach from
29 April to 24 August 2015. Dashed line indicates average
background levels from routine sampling in 2012 and 2013.
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Figure 19

PAH levels in green lip mussels from Tauranga Port from 1 of May to
25 June 2015. Dashed line indicates average background levels from
routine sampling in 2012 and 2013.

Figure 20

Sum of PAH (g/kg dry weight adjusted to 1% TOC) in sediments
taken from Maungatapu and Motuopuhi Island (heavily impacted
sites), and from Town Reach (non-impacted site) within Tauranga
Harbour.
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Figure 21

Sum of PAH (g/kg dry weight adjusted to 1% TOC) in sediments log
transformed to account for variability in levels taken from Maungatapu
and Motuopuhi Island (heavily impacted sites), and from Town Reach
(non-impacted site) within Tauranga Harbour.

Figure 22

Sum of PAH (g/kg dry weight adjusted to 1% TOC) in sediments
taken from Maungatapu (heavily impacted sites) at three shoreline
levels low, mid and high.
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Part 5: Discussion/recommendations
5.1

Environmental impacts
As stated previously, oil spills can have serious environmental impacts on marine
and coastal environments. Spills of the magnitude documented here can have long
lasting impacts on ecosystem functioning, commercial tourism, fishing, cultural and
recreational use. The initial environmental effects of the Mobil spill were moderate to
significant and localised to the areas where most of the oil engaged with the
shoreline. Maungatapu Bay and Motuopuhi Island were the two areas most
significantly impacted by the spill and this is reflected in the monitoring results for
sediments and biota.
Initial monitoring results indicate oil contamination of sediments and shellfish was
generally limited to higher shore areas of fringing saltmarsh and sediments. Initially
shellfish contamination (elevated PAH concentrations) was limited to higher shore
deposit feeding species such as titiko. However recent sampling of wedge shell and
tuangi found PAH concentrations above background levels at both Maungatapu and
Motuopuhi Island at lower shore locations.
PAH concentrations in sediments vary considerably between locations and shore
height. This can be expected due to the variable nature of oil contamination in
sediments. High PAH concentrations can also be expected initially at heavily
impacted locations while oil contamination removal is ongoing. Contamination of
sediment was greatest at Motuopuhi with significant oil buried due to wave and tidal
action across multiple areas. Sediment contamination at Maungatapu was localised
to higher shore locations with PAHs above baseline found at multiple locations. A
trend of down shore movement in contamination can also be observed, with
elevated PAH concentrations found in surface sediments at mid and lower shore
sites from recent monitoring.
Overall the results from the short-term monitoring programme indicate
environmental impacts to sediments and shellfish was greatest at sites directly
impacted by oil soon after the spill. Levels of oil contamination have declined since
the initial period of impact from the oil spill. To gain confidence that this is the case
further data is needed with greater replication and resolution. However, the data
does demonstrate the value of continued monitoring as some increases have been
recorded between sampling events. Further monitoring through a longer-term
monitoring programme would confirm with a higher degree of confidence that no
further increase in contamination is likely.

5.2

Long-term monitoring programme
A longer term environmental monitoring program is planned to monitor any ongoing
environmental effects of the oil spill to Tauranga Harbour. As discussed previously a
number of impacted sites require further investigation, remediation and restoration
to return these areas to their pre-oil spill state. Monitored parameters will include
sediments and shellfish for oil contamination and saltmarsh and seagrass for
regeneration in impacted areas. Further there is a high probability that buried
horizons of oil exist in several locations meaning that there is a need to undertake
ongoing SCAT surveys after weather events which may have remobilised oil into the
environment.
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5.3

34

Recommendations


Undertake longer term environmental monitoring of impacted sites with greater
replication to confirm decreasing trends of contamination and confirm recovery
or ongoing impacts.



Undertake further remediation and restoration of impacted sites especially in
saltmarsh and soft shore habitats.



Undertake SCAT surveys of spill locations and impacted areas after weather
events where buried horizons may exist for oil that has been remobilised.
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Part 6: Conclusions


Environmental impacts vary from site to site across the harbour depending on the level
of contamination and shoreline characteristics.



Areas in the upper harbour (Maungatapu Bay and Motuopuhi) were heavily impacted
and are in need of further restoration and monitoring to determine long-term effects of
oil contamination on the environment.



Other areas around the Tauranga Harbour were less impacted and persistence of oil in
these areas was minimal.



Monitoring of sediments and shellfish at sites directly impacted by oil has confirmed
that the levels of oil contamination (measured as total PAH) have declined since initial
impacts. However monitoring needs to continue to confirm that no further increase in
contamination levels is likely.
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Appendices

Appendix 1 – Maps

Figure 23

Bay of Plenty Regional Council (BOPRC) initial short-term
environmental monitoring sampling locations for water, shellfish and
sediment after the Mobil oil spill on 27 April 2015.
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Figure 24

Map produced on 11 of May 2015 of impacted areas in the Tauranga Harbour after the Mobil oil spill on
27 April 2015.
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Appendix 2 – Short-term Environmental Monitoring
Plan
1

Introduction
Environmental monitoring data is needed to enable the BOPRC, iwi and health
authorities to formulate advice to the public on whether it is safe to consume
seafood and to delineate impacts from the Mobil oil spill on the ecology of Tauranga
Harbour. BOPRC, University of Waikato (UoW), Manaaki Taha Moana (MTM) and
iwi are working together to collect samples of sediment, water and kaimoana
(shellfish) species from a range of locations within the harbour.
It is likely that the short-term environmental monitoring program will transition into a
longer term programme extending past the period when the bulk of the oil has been
recovered. The initial plan will be revised once initial results are received and may
be revised if further oil is discovered other than those identified. The plan should
follow a BACI (before-after control-impact) design as much as is possible.

2

Monitoring components
Monitoring is designed to assess the suitability of the areas affected by the spill in
Tauranga Harbour for contact recreation and consumption of kaimoana. The key
environmental components to be monitored are:


Water and sediment - these will be monitored to assess suitability for contact
recreation.



Kaimoana - various species will be monitored to assess suitability for
consumption.

It is important to note that it is not intended to monitor for ‘everything, everywhere’.
Resources will be targeted at key areas and key species to allow assessment of the
health risks using a weight-of-evidence approach.

3

Contaminants of concern
The key contaminant of concern is Polycyclic Aromatic Hydrocarbons (PAH’s) and
this is consistent with the Rena spill and similar spills overseas. Secondary
contaminants of concern include both heavy metals and volatile BTEX compounds.

4

Monitoring completed
As of Tuesday, 12 May a number of sites have been sampled for kaimoana,
sediment and water quality in areas that have either received direct oiling or could
be exposed to oil due to tidal dispersal.
BOPRC has sampled shellfish, sediments and water from areas in Maungatapu Bay
directly impacted by oil and sampling of mussels at multiple locations around the
Port. Clean un-impacted mussels were also deployed at Butters Wharf.
MTM has sampled a number of important kaimoana beds for shellfish and sediment
within the harbour. This replicates the sampling completed as part of Rena incident
investigations and additional sites associated with previous studies.
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5

Monitoring frequency
Initial BOPRC monitoring sites will be resampled on a fortnightly basis at both
Maungatapu Bay and Tauranga Port. MTM (Caine Taiapa) will resample sites
between 15 and 22 May, with additional sampling pending both results from initial
monitoring and direction hapū are wanting to take in regard to replication of
sampling effort.
Until initial monitoring results are received (over three weeks at this stage) no firm
short-term monitoring plan can be designed. Future site selection and contaminants
of concern will be re-evaluated once these initial results are received.

6

Monitoring sites
Below is a map of sampling sites monitored as part of both the BOPRC investigation
and MTM sampling (see Figure 23 map in this report).

42

Environmental Publication 2015/07 - Mobil Oil Spill Tauranga Harbour Environmental Impact Assessment to September 2015

Appendix 3 – Photos
1

Oil impacted sites

1.1

Maungatapu Bay

Figure 25

Maungatapu Bay 28/04/2015 roadway side of bay (causeway)
showing oil contamination in saltmarsh and oiled debris mainly
seagrass.

Figure 26

Maungatapu Bay 28/04/2015 roadway side of bay (causeway)
showing oil contamination in saltmarsh and oiled debris mainly
seagrass.
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Figure 27

Maungatapu Bay 28/04/2015 roadway side of bay (causeway)
showing oil contamination in saltmarsh and oiled debris mainly
seagrass.

Figure 28

Maungatapu Bay 28/04/2015 roadway side of bay (causeway)
showing oil contamination in saltmarsh.
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Figure 29

Maungatapu Bay 28/04/2015 middle area of bay showing oil
contamination of structures.

Figure 30

Maungatapu Bay 28/04/2015 saltmarsh side of bay showing oil
contamination in saltmarsh.
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Figure 31

Maungatapu Bay 28/04/2015 saltmarsh side of bay showing oil
contamination in saltmarsh.

Figure 32

Maungatapu Bay 28/04/2015 middle area of bay showing oil
contamination redispersing into water.
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Figure 33

Maungatapu Bay Saltmarsh 19/08/2015 indicating the regrowth or
lack of after four months post oil spill.

Figure 34

Maungatapu Bay Saltmarsh 19/08/2015 indicating the regrowth or
lack of after four months post oil spill.
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Figure 35

Maungatapu Bay Saltmarsh 19/08/2015 indicating regrowth four
months post oil spill and area where no regrowth has occurred
(bottom of picture).

Figure 36

Re-sprouting Schoenoplectus pungens (15/09/2015).

Environmental Publication 2015/07 - Mobil Oil Spill Tauranga Harbour Environmental Impact Assessment to September 2015

Figure 37

Severely cut oioi on 16/09/2015.

Figure 38

Living rhizomes below dead seeming oioi foliage (16/09/2015).
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Figure 39

1.2

Motuopuhi Island

Figure 40

50

Resprouting Machaerina articulata (16/09/2015).

Motuopuhi Island 29/04/2015 northern area of island showing oil
contamination of shoreline and saltmarsh.
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Figure 41

Motuopuhi Island 29/04/2015 northern area of island showing oil
contamination of sediment and saltmarsh.

Figure 42

Motuopuhi Island 29/04/2015 northern area of island showing oil
contamination of shoreline, rocks and sand.
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Figure 43

Motuopuhi Island 29/04/2015 northern area of island showing oil
contamination of shoreline and oiled debris.

Figure 44

Motuopuhi Island 29/04/2015 northern area of island showing oil
contamination of shoreline, debris and rocks.
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Figure 45

Motuopuhi Island 29/04/2015 northern area of island showing oil
contamination of seagrass.

Figure 46

Motuopuhi Island 29/04/2015 northern area of island showing oil
contamination of seagrass.

Environmental Publication 2015/07 - Mobil Oil Spill Tauranga Harbour Environmental Impact Assessment to September 2015

53

54

Figure 47

Motuopuhi Island 05/05/2015 northern area of island showing oil
change in seagrass beds after oil contamination.

Figure 48

Motuopuhi Island 11/08/2015 northern area of island showing oil
change in seagrass beds after oil contamination.

Environmental Publication 2015/07 - Mobil Oil Spill Tauranga Harbour Environmental Impact Assessment to September 2015

Figure 49

Motuopuhi Island 29/04/2015 northern area of island showing oil
contamination of water and sediments.

Figure 50

Motuopuhi Island 24/08/2015 showing residual oils buried under rock,
requiring further remediation.
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Figure 51

1.3

Matakana Island - Panepane Point

Figure 52

56

Motuopuhi Island 24/08/2015 showing residual oils as a buried
horizon under rock.

Matakana Island 04/05/2015 Panepane Point showing subtidal oiled
seagrass and debris.
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Figure 53

Matakana Island 04/05/2015 Panepane point showing subtidal oiled
seagrass and debris.
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Appendix 4 – Motuopuhi shoreline erosion
assessment

MEMORANDUM
Adrian Heays

To:

Maritime Pollution Prevention Officer
From:

Shane Iremonger

Date: 18 August 2015

Environmental Scientist
File Ref:
Copy To:

Robert Win

Subject:

Motuopuhi Island - sediment removal 2015 – physical estuarine
processes

The following are my comments in relation to the current physical state of Motuopuhi Island
and the impact of sediment and rock removal on this particular physical environment as part
of follow-up oil spill remediation work.

1

A site visit was undertaken on 11/08/2015 with Robert Win and Paul Kennedy (Golder
Associates) whereby I observed the residue oil removal process and made a visual
inspection of the entire ~650 m of shoreline (300 m NW facing, 350m SE facing).

2

The site has an eroded harbour bank shoreline, which comprises relatively loose
sandstone and mudstone material.

3

The NW shoreline is exposed to waves generated within Tauranga Harbour from the
north east to north sector with a fetch of approximately 8 km, the SE shoreline is
exposed to waves from the S to NE sector with fetches ranging several kilometres.

4

Erosional features such as vertical scarps (ranging in height from ~50cm to several
metres) with overhanging vegetation were observed along most of the shoreline apart
from the south western tip which is a highly dynamic non-vegetated feature of
unconsolidated sands (Photo 1). Slump talus material was present at the shoreline in
some locations. The shoreline is fronted by intertidal flats, which comprise fine sand,
shell and silt (Photos 3, 4 and 5). Based on high water markings observed on site, the
bank toe elevation is approximately 150 mm to 250 mm below mean high water springs
(MHWS, taken as 1 m RL).

5

Based on historic photographs and site observations, periodic erosion is occurring
along both side of the island (Photos 2 – 5 NW shoreline, Photos 6 and 7
SE shoreline). Common erosion features along the shoreline include, overhanging
vegetation and fallen trees, slide/flow talus material and toe erosion/undercutting. In
most cases the primary erosion mechanism is undercutting of the fairly unconsolidated
island material. The undercutting erosion is caused by onshore wave action from wind
generated waves within the harbour. This erosion mechanism results in gradual
removal of the slumped bank material and undercutting of the bank toe.
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These effects are exacerbated by elevated water levels from storm surge events.
Given the inherent weakness of the bank material, erosion is a natural process that is
expected to continue into the future. This process is episodic where failure occurs at
irregular intervals.

6

Ad hoc historical shoreline protection by the placement of foreign rock material
predominantly ranging in size from 10 cm to 50 cm diameter is in a very dilapidated
state and in its present form is currently providing very limited function in regards to
shoreline protection (Photos 2, 3 and 4).

7

The rock material in most places is currently positioned seaward (2-3 m) of the vertical
bank. Recent discussion with Tauranga City Council staff has not resulted in any
information regarding placement date or position. However, historically it is common
for this material to be often placed at the toe of the eroding feature.

8

During the site visit I witnessed the cleaning of north western side of Motuopuhi Island
with scrappers, spades and trowels. This was challenging work as often the oiled layer
was buried by freshly deposited sand approximately several to 10 cm deep.

9

Based on an update issued by EnviroWaste (email 17/08/2015) which had quantities
up to 14 August 2015 the following material has been removed - Oiled sand/debris:
5,840 kg, oiled rocks: 1,940 kg and oiled logs: 670 kg.

10

To demonstrate the appearance of the removed material from the environment and its
possible influence of shoreline stability, some simple theoretical calculations are
presented. If we assume the sand component is only sand (recognising that there will
be an oil/debris component as well) then 5,840 kg equates to approximately 4.2 m3
(ignoring %moisture and grain composition variation). If the area from which it is
removed is say 50 m by 2 m then the depth of sand over that area will be 0.042 m.
This is within the range of sand deposition rates recently witnessed at the site by
workers outlined in Point 8.

11

From observations made on the 11/08/2015 this sand material was collected in a
non-uniform pattern (Photo 8), due to the irregular deposition of the oil, from both the
upper intertidal area and swash/splash zone along a reasonable portion of the NW
facing shoreline, hence the theoretical figure above will vary.

12

Oiled rocks have also been removed and in some areas remaining rocks have been
repositioned to a common location (typically in lines shore parallel) this position was
largely determined by the existence of unaffected rocks and possibly the original
historical placing of such rocks.

13

The removal of the measured quantities of sand stated above (and thus a lowering of
the shore level) from the NW side of Motuopuhi Island as listed in Point 9 would have
negligible effect on shoreline stability of the island. This is based on – (1) the dynamic
nature of this particular harbour setting with channels running along both sides of the
island into the Waimapu Estuary, (2) sediment movement (both positive and negative)
driven by wave and tidal current activity, and (3) the rate of deposition of fresh sand
material witnessed at the working areas on the NW side of the island.

14

The removal of the stated quantity of rock in Point 9 would also have a negligible effect
on shoreline stability of the NW shoreline of the island.

60

Environmental Publication 2015/07 - Mobil Oil Spill Tauranga Harbour Environmental Impact Assessment to September 2015

Appendix 5 –Maungatapu Bay saltmarsh vegetation
recovery monitoring

MEMORANDUM
To:

Robert Win
Environmental Scientist

From:

Shay Dean

Date: 29 September 2015

Environmental Scientist
File Ref:

fA373808

Copy To:

Rob Donald, Science Manager

Subject:

Mobil oil spill: Maungatapu Bay saltmarsh vegetation recovery monitoring

1

Introduction
On 15 and 16 September 2015 BOPRC staff installed 20 1 x 1 m vegetation
monitoring plots within the Maungatapu Bay saltmarsh for the purpose of monitoring
vegetation recovery following the Mobil oil spill that occurred in Tauranga Harbour
on 27 April 2015.
The impacted area of saltmarsh at Maungatapu Bay forms part of a Category 2
Special Ecological Area (SEA) recognised in Tauranga City Plan. This saltmarsh is
also part of an Indigenous Biodiversity Area listed in the Proposed Bay of Plenty
Coastal Environment Plan and thus is recognised as significant under Policy 11 of
the New Zealand Coastal Policy Statement.

2

Methodology
Vegetation monitoring plots were placed in three main vegetation types affected by
the oil spill, including (Schoenoplectus pungens) sedgeland, (Machaerina articulate)
reedland, and oioi (Apodasmia similis) rushland. The number of plots installed within
each vegetation type reflects the extent of each type that was affected by the oil spill
clean-up process (through cutting and removal of vegetation).
Six plots were installed within (Schoenoplectus pungens) sedgeland, and two were
installed within (Machaerina articulate) reedland. Within these plots the following
were recorded:


Estimated percent cover of each species within the whole plots and within
10 cm height tiers.



Average and maximum height of each species present within the plot.
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Estimated stem count of each species present in the whole plot and within
10 cm height tiers.



Health scores (1-4) for each species present within the plot.

These same measurements were undertaken for the oioi rushland plots with the
exception of the stem counts. Plots placed in oioi rushland were located to cover
the range of different oioi cutting severities i.e. some plots were placed in areas that
were cut lower than 5 cm, some in areas cut between 5 and 30 cm and some in
areas cut above 30 cm.
Plots were placed square with the shoreline and were marked with aluminium pegs
at their bottom right and top left hand corners (when facing shoreward). A piece of
permalat was affixed upon the bottom right hand marker of each plot, and the plot’s
number was written onto the permalat using permanent marker pen. GPS
co-ordinates for the plots were also recorded at the bottom right hand corner.

3

Data storage
Photographs of the plots have been saved into fA393158 and data has been
entered into a spreadsheet (A2190040) saved in fA393171. GPS coordinates for
each plot are shown below:
PLOT
1

VEGETATION
SCHPUN

NZTM
1951430.099

5792179.723

NZGM
2861533.696

6353594.507

2

SCHPUN

1879125.933

5820328.765

2789341.477

6381831.442

3

SCHPUN

1879116.602

5820347.748

2789332.184

6381850.427

5

SCHPUN

1879141.192

5820318.025

2789356.708

6381820.685

6

SCHPUN

1879135.822

5820323.652

2789351.351

6381826.316

7

SCHPUN

1879136.12

5820324.642

2789351.651

6381827.305

8

MACART

1879148.391

5820311.67

2789363.892

6381814.322

9

MACART

1879150.204

5820305.275

2789365.694

6381807.929

10

APOSIM

1879383.597

5820384.153

2789599.054

6381886.371

11

APOSIM

1879371.773

5820376.442

2789587.226

6381878.685

12

APOSIM

1879383.362

5820385.05

2789598.822

6381887.268

13

APOSIM

1879398.483

5820404.094

2789613.963

6381906.274

14

APOSIM

1879430.932

5820442.219

2789646.452

6381944.32

15

APOSIM

1879454.377

5820469.87

2789669.926

6381971.914

16

APOSIM

1879443.105

5820455.029

2789658.638

6381957.101

17

APOSIM

1879418.772

5820427.186

2789634.276

6381929.317

18

APOSIM

1879479.009

5820516.927

2789694.618

6382018.898

19

APOSIM

1879473.531

5820516.78

2789689.144

6382018.759

20

APOSIM

1879472.293

5820511.488

2789687.898

6382013.473

21

APOSIM

1879425.589

5820435.622

2789641.102

6381937.736

4
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Figure 1

4

Locations of 1 x 1 m vegetation plots at Maungatapu Bay.

Initial findings
A report by Wildlands Consultants (2008) mapped the following saltmarsh
vegetation types as present within the affected area of Special Ecological Area 18
(Hairini):
1

Saltmarsh ribbonwood shrubland.

2

Oioi (Apodasmia similis) rush land.

3

(Schoenoplectus pungens) sedgeland.

4

(Machaerina articulate) reedland.

The Mobil oil spill has had some impact on all of these vegetation types except for
saltmarsh ribbonwood (Plagianthus divaricatus) shrubland, with some areas being
heavily coated in oil. Oiled portions of vegetation were removed using hand tools or
scrub bar as part of the clean-up process.
A band of up to 5 m wide was removed from oioi rush land and (Schoenoplectus
pungens) sedgeland (~800 m2), while only a small area (~10 m2) was removed from
the (Machaerina articulate) reedland. Many of the (Machaerina articulate) plants cut
during the clean-up process currently have vigorous green shoots (see Photo 1) and
thus it seems likely this vegetation types stands a good chance of recovery.
(Schoenoplectus pungens) or common three square, is re-sprouting (probably from
underground roots/rhizomes) vigorously throughout the area formally occupied by
(Schoenoplectus pungens) sedgeland (refer Photo 2 below), so it seems likely this
vegetation type will make a good recovery.
Little recovery of oioi rushland has been observed to date, and affected areas
appear in varying degrees of health depending on the severity to which foliage was
cut. Oioi stems in severely cut areas appear very unhealthy or dead, though some
areas with unhealthy or dead looking foliage show evidence of living rhizomes (refer
Photo 3 and 4 below).
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Oioi survival is favoured by this species rhizomatous growth form and the
occurrence of the cutting in autumn (pers. comm. Beverly Clarkson), but recovery of
oioi may be affected by the severity to which plants were cut. It is possible that oioi
roots and rhizomes of severely cut oioi will be negatively affected by lowered oxygen
availability during tidal inundation. Ongoing monitoring is required to determine the
extent of recovery within oioi rushland.
Death of natural saltmarsh vegetation will reduce habitat for threatened and at risk
bird species, expose the shoreline to increased erosion due to wave action and
could increase invasion by exotic species. Further monitoring is required to assess
longer term effects of the oil spill on the Maungatapu Bay/SEA18 saltmarsh,
particularly on impacted areas of oioi rushland.

5

Re-measurements
Ideally plots should be re-measured every 3-6 months, but at least on an annual
basis in September.

Photo 1

64

Re-sprouting (Schoenoplectus pungens) (15/09/2015).
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Photo 2

Severely cut oioi on 16/09/2015.

Photo 3

Living rhizomes below dead seeming oioi foliage (16/09/2015).
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Photo 4

66

Re-sprouting (Machaerina articulate) (16/09/2015).
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