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EXECUTIVE SUMMARY
Oceania Dairy Limited (Oceania) owns and operates a milk processing plant at Glenavy, South
Canterbury. The factory has been in operation since 2014, and is currently at Stage 2 of its planned
expansion programme, with Stage 3 under consenting.
The current scheme of discharge to land has limitations during wet weather, and the lack of available
land to further expand it means that future expansion of the factory is compromised with an alternative
option for discharge. Therefore, Oceania intends to obtain a new consent to allow the discharge of
treated factory wastewater to the sea using an ocean outfall, future-proofing the discharge for planned
expansions.
The proposed pipeline and ocean outfall will comprise a 300-450 mm pipeline from the factory to the
coast (approximately 7 km long) along Cooneys Road and Archibald Road, and a 350 m long submerged
outfall, with three diffusers, extending further 50 to 150 m, to discharge treated and clean wastewater
into the ocean (total length 500 m).
The coastline where the proposed outfall is to be located is part of large beach system, extending from
Oamaru to the south to the Banks Peninsula to the north, along which sediment is transported by a
strong net north-easterly longshore drift. The specific location of the proposed outfall is characterized
by narrow (30 m in average) beaches in front of alluvial cliffs made of gravels and loess deposits. The
nearshore sediment transport from the Waitaki River and the coastal erosion of the beach and cliffs
along this coast are major sources of sediment to beaches further north, including the coastal barriers
along the mouth of Waihao River and the Wainono Lagoon.
The proposed pipeline construction method and alignment are not expected to affect the natural
physical process occurring along the coastline. Therefore, it is unlikely that the proposed outfall
construction will affect the natural erosion and flow of sediment along the beach system. Furthermore,
the proposed pipeline alignment allows for over 100 years of expected coastline retreat, even
considering increased erosion rates due to climate change and sea level rise.
The main risks to the outfall, regarding coastal hazards, are changes to offshore bathymetry. Possible
short-term changes include events such as sea-bed scouring from large tsunami events, and long-term
changes include those associated with longshore drift and coastal erosion. Such changes could bury or
realign the diffusers and discharge valves. As there are no records of long-term changes to the
nearshore bathymetry, we recommend a monitoring programme to assess any changes along the outfall
extent and alignment of the diffusers, with measurements annually and after large tsunami occurrences.
The monitoring frequency can be reviewed based on results and observations of the first three years.
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1 INTRODUCTION
Oceania Dairy Limited (Oceania) commissioned Babbage Consultants Limited (Babbage) to carry out a
Coastal Hazards Assessment on a section of the Waimate coastline at the end of Archibald Road. The
assessment is intended to inform and support a resource consent application for a proposed ocean
outfall for wastewater disposal from Oceania’s dairy factory at Glenavy, South Canterbury.

1.1 Background
Oceania owns and operates a milk processing plant at Glenavy, South Canterbury. The factory has been
in operation since 2014, and its progressive development has been carried out in stages, with Stage 2
implemented and operational, and its Stage 3 expansion under consenting. As part of its Stage 3
development, and to support future expansions, Oceania intends to obtain a new consent to allow the
discharge of treated factory wastewater to the sea with an ocean outfall.
The overall aim of this assessment is to understand the coastal processes acting in the proposed
location and identify existing shoreline movement trends. This information will inform an assessment of
the effects that the outfall installation and operation could have on local shore morphology and position,
taking into consideration future sea-level rise and climate change effects.

1.2 Scope of work
This report is an analysis of the existing environment and an assessment of possible effects from
construction and operation of the proposed ocean outfall. Included in this assessment are:
A description of the local environment;
A review of the natural occurring coastal process in the area
A short summary of the proposed activity;
Assessment of environmental effects regarding the coastal hazards and processes
Advice and recommendations
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2 STUDY AREA
2.1 Location
The area of the assessment consists of a 12 km section of the South Canterbury Coast stretching from
the Waitaki River in the south to the Morven Beach in the north. This section of the coastline,
sometimes referred to as “The Northern Fan” is part of a single large beach system called the Waitaki
System, extending from Oamaru to Timaru. The location is shown in Figure 2.1.

Figure 2.1: Indicative outfall location and coastal hazard assessment area.

2.2 Geomorphology and history
Until 1879, the 220 km of the South Canterbury coast from Oamaru to the Banks Peninsula consisted of
a single beach system, along which sediment was transported by a strong net north-easterly longshore
drift. The construction of the breakwaters in Timaru, between 1878 and 1906, divided the coastline into
2 beach systems: The Waitaki (84 km long) system to the south and the Canterbury system (136 km
long) to the north.
Although the longshore sediment drift has been divided by the breakwaters, the division does not extend
seaward past their influence, so there is some continuity offshore between the 2 beach systems. The
beaches of both systems are a mixture of greywacke gravel and sand supplied from eroding sea cliffs and
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rivers (McLean & Kirk, 1969). The Waitaki beach system is fed by one large river, the Waitaki, and two
smaller rivers, the Waihao and Pareora (Single, 1992).
The southern portion of the Waitaki System is further divided into three morphological units. The unit
extending along the north side of the Waitaki fan, from the Waitaki River to the Morven Beach (The
Northern Fan), is characterized by alluvial cliffs comprised of glacial outwash gravels and loess deposits
(Todd, 1988). The cliff formations are the result of truncation of the Waitaki Fan by coastal erosion
during post-glacial sea-level rise.
During the last Ice Age (late Pleistocene), large glaciers were present in the upper Waitaki River and sea
levels were approximately 120 m lower. The combination of large sediment budgets with low sea levels
caused the Waitaki to build a large alluvial fan, extending much further than the present coastline. The
end of the Ice Age caused the glaciers to recede, reducing the sediment flow to the coast, while rising sea
levels flooded low laying areas of the fan and caused wave-driven erosion at the margins (Hicks, Hoyle, &
Bind, 2015).
When sea level stabilized to its current level, around 7,000 years ago, the coastline of Waitaki Fan was
about 7 km seaward from its present position. The coastal erosion trends, caused by high sea level and
low sediment budget, moved sediment from the Waitaki Fan northwards, building up the beach ridges of
the Waihao-Wainono coast and further parts of the Waitaki system (Hicks, Hoyle, & Bind, 2015).
The present coastline at the study area is characterized by narrow (30 m in average) beaches in front of
large alluvial cliffs (shown in Figure 2.2), where both the nearshore sediment transport from the Waitaki
River and the coastal erosion of the beach and cliffs are major sources of sediment to two large beach
systems extending all the way to the Banks Peninsula.
a)

b)

Figure 2.2. Coastline at the study area. a) high cliffs at the proposed outfall location, and b) the
northern end of the coastal cliff morphological unit near Morven Beach.
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3 LITERATURE REVIEW AND ANALYSIS
3.1 Introduction
The Waitaki Fan and related beach systems have been widely studied and monitored over the past 50
years. The characteristics of the area (high energy, dynamic, mixed sand-gravel coastline) and the
morphological processes involved have been the subjects of numerous theses, articles and reports.
Furthermore, Environment Canterbury (ECan) monitors thirty sites along the South Canterbury Coast
for coastal erosion and accretion. The proposed location for the outfall is at one of ECan’s monitoring
sites (site SCS7037), with beach profile data available from 1977 to 2018.

3.2 Overview of existing environment
The coastline at the proposed outfall location comprises an approximately 30 m wide gravel beach
seaward of a 10 m high alluvial cliff, as shown Error! Reference source not found.. A large gully (shown
in Figure 3.1) is present at the location, opening 30 m wide at the cliff face, and extending 90 m further
inland from the cliff toe.
a)

b)

Figure 3.1. The gully feature at the proposed outfall location as seen during a site visit in
23/05/2019, looking a) inland from the beach, and b) seaward from the mid-section of the gully.
The gully is not recorded as a natural feature (in local or regional maps and plans) and seems to have
been caused (or at least exacerbated) by the discharge from an irrigation exhaust channel. It is also likely
that the gully was used to access the beach from the paddocks above the cliff, as it seems to have a
man-made, now overgrown, wide path on the southern side connecting the top of the cliff to the beach
with a width and slope appropriate for a vehicle (as seen on Figure 3.1). The land atop the cliffs and
landward from the beach is predominantly in dairy.
The channel, ending at the top of the gully, is part of local irrigation infrastructure, built in the 1930s,
and currently owned and operated by Morven Glenavy Ikawai Irrigation Company Limited (MGI).
According to MGI, the channel has not been used as an exhaust in the last years, only receiving soil
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drainage from irrigated fields. MGI intends to pipe and cap the channel, along the extent of Archibald
Road in early 2020.
The nearshore bathymetry at this section of the coastline (northern fan of the Waitaki River) is not well
documented. eCoast Marine Consulting and Research Limited (eCoast) carried out a bathymetry survey
(in 2019) along the section of coastline studied. The results show a very steep surf-zone (17% slope
from 0 to 40 m from the coast), followed by a gentle nearshore slope (4 to 1 % slope from 40 to 300 m
from the coast), before becoming effectively flat offshore (less than 0.2 % slope further than 300 m
from the coast). The bathymetry profile for a line directly in front of the proposed outfall location, along
the intended outfall extent, is shown in Figure 3.2.
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Figure 3.2. Bathymetry profile for a line at the proposed outfall location, as extracted from eCoast
bathymetry survey results.

3.3 Shoreline movement
The beach morphology at the area is very dynamic, with profiles changing according to erosion and
accretion events and trends. Gabites (2012) presented results from ECan’s coastal profile monitoring
programme for the coastline south of Timaru for the period of 1977 to 2011. Five locations across the
Northern Waitaki Fan alluvial cliffs are included in the report (SCS6570: Morven Beach Road, SCS6717:
Morris Road, SCS6885: McLays Road, SCS7037: Archibald Road, and SCS7400: Carrolls Road, shown in
Figure 3.3). All but one (SCS7400) are currently affected by coastal erosion, with beach and cliff lines
receding at rates varying from 0.20 m/y to 1.4 m/y.
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Figure 3.3: Beach toe erosion rates for five locations along the Northern Waitaki Fan (from Gabites,
2012).
The historical analysis of beach profiles in Gabites (2012), shows that, along the Northern Waitaki Fan
alluvial cliffs, the erosion and collapse of cliff tops and faces build-up of material at the cliff base and
beach toe. The material then moves seaward, sometimes creating a ridge along the beach that slowly
erodes, exposing the cliff to further erosion by coastal storm events. The beach profile summary at the
proposed outfall location (SCS7037), and updated profile for 2018, are presented in Figure 3.4.
Although the shoreline movements and erosion are very well documented, there is very little information
on bathymetry changes for this coastline. As mentioned above, eCoast carried a local bathymetry survey
(contours are shown in Figure 4.2 and profile in Figure 3.4) to inform their modelling of longshore
currents, but no other records of nearshore bathymetry have been cited. The near-shore substrate
(<10 m deep) resembles the beach with an overlying thin (1-10 cm) layer of sand and silt (Mead, et al.
2019). It is unknown how the coastal erosion in the area effects the nearshore bathymetry, but based on
the eroding beach material (alluvial fan deposits) and the uniform manner that the coastal features are
receding (shown in Fig 3.5), it is likely that coastal erosion in the study area leaves a relatively uniform
seabed with an absence of nearshore features such as rocky reefs.
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Figure 3.4. Beach Profile Summary for location SCS7037: Archibald Road. As a) presented by
Gabites (2012), and b) updated for 2018.
The updated excursion distance analysis is shown in Figure 3.5. The analysis shows that, at the proposed
outfall location, all three features (cliff top, beach toe, and 1 m contour line) are moving landward at
similar rates of 0.2 to 0.3 m/y.
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Figure 3.5. Excursion distance analysis at site SCS7037 (updated from Gabites, 2012).
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3.4 Sediment Budget
Hicks and Todd (2003) developed a sediment budget for the Waitaki System, that was later updated by
Hicks (2006). The summary of the updated sediment budget (shown in Error! Reference source not
found.) shows that material from eroding cliffs along the Waitaki Fan are a major source of sediment for
the whole littoral cell, with the erosion of the alluvial cliffs along the Northern Waitaki Fan contributing
up to 15 % of the system total sediment input.

Table 1. Beach material budget for sub-cells of the Waitaki System (from Hicks 2006)
Sub-cell

Cliff Supply

South fan

River Supply

Abrasion Losses Passing North

250,151

0

-77,948

172,203

Waitaki mouth

41,820

* 153,000

-53,530

313,493

North fan

79,656

0

-108,623

284,526

Wainono lowland

0

0

-160,907

123,619

Makikihi-Pareora

5,600

17,200

-52,906

93,513

0

0

-33,887

59,626

377,227

170,200

-487,801

59,626

Pareora-Timaru
Sum/net

Note: All values in m3/y; * Values estimated for pre-dam era for the Waitaki River and likely to have decreased since.

3.5 Longshore Transport
The South Canterbury Coast wave environment is classified as an “east coast swell” type, where the bulk
of wave energy acting on the coast is generated by storms in the Southern Ocean. The approach angle of
typical storm waves means that refraction is often not complete by the time the waves reach the shore.
This results in an oblique wave break at the shore which drives longshore transport of beach sediment
northward (Hicks, Hoyle, & Bind, 2015).
The erosion of the coastal alluvial cliffs along the Northern Waitaki Fan and the northward transport of
the eroded material is an important source of sediment along the Waitaki System, especially on the
Waihao-Wainono coast, where this erosion can contribute to up to 30% of the incoming beach material.
Neale (1987) proposed that the variability of sediment volume observed along the barrier of the Waihao
River and Wainono Lagoon is caused by northward-migrating ‘sediment slugs’ and suggested that
breaching or overtopping of the barrier would occur in areas of troughs between slugs. The slugs were
sourced from events such as Waitaki River floods or severe coastal storms that erode the cliffs and
introduce new sediment to the beach.
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3.6 Tsunami hazard and coastal inundation
Due to the location, orientation, and presence of the high cliffs along the coast of the Northern Waitaki
Fan, there is little to no risk of coastal inundations on most of the areas directly behind the coastline.
Hazards from tsunami and storm surges are mostly related to strong currents, surges in the beaches
and cliff face collapses.
The Canterbury Tsunami Evacuation Zone Map (shown in Figure 3.6) classifies the coast along the study
area, including the proposed outfall location, as a “Red Zone: The tsunami is unlikely to flood land but

may cause strong currents and surges in the water and on beaches – stay out of the water and off
beaches.” . The area atop the cliffs in the study area is not considered an evacuation zone, with some
exception further north, near Morven Beach Road, and south, near the Waitaki River mouth, areas where
the coastal cliffs are lower.

Figure 3.6: Tsunami Evacuation Zones (from Canterbury Maps).
Power (2013a, 2013b) estimated maximum wave amplitudes around the New Zealand coast for tsunami
with return periods of 500 and 2,500 years. The highest amplitude (84 percentile confidence level on a
2,500 years return period) for the Northern Waitaki Fan area (Waitaki Huts, zone #164 in Power 2013a
and 2013b) was 10.5 m. The most likely sources of tsunami that could generate such event in the
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Waitaki Fan region, as identified by Power (2013a, 2013b), are large earthquakes (over 9.31 magnitude)
off the coast of South America (Peru and Chile).
The maximum height of tsunami run-up on the shore depends on the shore and backshore
characteristics. The coast of the Northern Waitaki Fan, and particularly the proposed location for the
outfall is very exposed and with a relatively flat offshore bathymetry. These coastal features are not
likely to focus or amplify incoming tsunami waves. With a maximum wave amplitude lower than the
average high of the coastal cliffs, coastal inundation is unlikely to happen.

3.7 Climate change effects
Climate change is not a coastal hazard by itself, but it changes the incidence and effects of coastal
hazards. The main effects of climate change in the study area is the changes in coastal erosion
associated with mean sea level rise (SLR) and increased intensity in storms events, wave incidence on
the coast, and longshore sediment transport.
The Ministry for the Environment (MfE) provides guidance on how climate change might affect coastal
hazards. According to MfE (2017), gravel beaches (including mixed sand and gravel) with net deficit in
sediment supply, will experience an increased rate of retreat, as future SLR or increases in wave energy
will accelerate the present-day trends. For alluvial (unconsolidated) cliffs, fronted by a gravel barrier
beach at their base, such as those found along the study area, changes in the rate of retreat of the cliff
will be linked to changes of the gravel beach in front of the cliffs. If the beach volume decreases, erosion
rates are likely to increase.
The Regional Coastal Environmental Plan for the Canterbury Region delineates two Hazard Zones
(detailed in Section 5.3) based on coastal erosion rates and predictions for the next 50 and 100 years
(from the plans publication). These two hazard zones are set, at the location of the proposed outfall
pipeline, about 75 and 128 m from the current coastline. These values of coastal retreat are considered
to account for predicted effects of climate change in erosion trends, as they are greater then the current
and historical trends (shown in Figure 3.3). Using these numbers, we can estimate that coastal retreat
rates are expected to increase to 1.3 m/y due to climate change effects on the for the next 100 years.
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4 PROPOSED ACTIVITY
The proposed activity is to build and operate a pipeline and ocean outfall to the Pacific Ocean. The
pipeline will be a 300-450 mm pipeline from the factory to the coast (approximately 7 km long). The
ocean outfall will comprise a 350 m long submerged outfall with three diffusers at the end of it,
extending a further 50 to 150 m, to discharge treated and clean wastewater into the ocean. The total
length of the outfall will be 500 m. The proposed location for the outfall is at the end of Archibald Road.
Figure 4.1 shows the indicative pipeline and outfall route.

Figure 4.1: Indicative proposed pipeline route and outfall location.
The pipeline will be in Waimate District Council road reserve. Waimate District Council have agreed in
principle to accommodating the outfall pipeline, but Oceania has not entered into any formal agreement.
The outfall section is proposed to be built with micro-tunnelling or similar trenchless techniques from
the end of Archibald Road under and down the cliff at the coastline continuing further out to sea at
about 4-8 metres below the sea-bed at the surf zone.
The offshore section, beyond the surf zone, will continue with the directional drilling or micro-tunnelling
to a safe distance from the coast, where it will be finished with trenching and burying the pipeline under
the sea bed to about 350 m from the coast. The diffusers will be then connected the outfall and set on
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the seabed. Details of the near-shore and offshore sections and proposed construction methods are
shown in Figure 4.2.

Figure 4.2: Indicative proposed pipeline, outfall, and diffusers details.
Oceania intends to “future-proof” the outfall by building-in capacity for potential future expansions. At
this stage, the outfall will be designed to discharge up to 10,000 m3/day (116 L/s). This volume is much
greater than the anticipated 4,000 m3/day the factory will produce after its Stage 3 expansion, in
anticipation that the factory will continue to grow over the next 10-15 years.
The design of the outfall and its pipeline is in progress, and a resource consent application will be
prepared with concept designs. Detailed design will not be carried out until after all consents are in
place.

16

eTrack No: 200028972
29 August 2019

Oceania Wastewater Outfall
Coastal Hazards Assessment

5 PLANNING ENVIRONMENT
5.1 New Zealand Coastal Policy Statement
The New Zealand Coastal Policy Statement 2010 (NZCPS) outlines policies that will help achieve the
purpose of the Resource Management Act 1991 (RMA) in relation to the coastal environment. The main
policies detailed in the NZCPS that relate to coastal hazards are:
Policy 24 – Identification of coastal hazards;
Policy 25 – Subdivision, use, and development in areas of coastal hazard risk;
Policy 26 – Natural defences against coastal hazards; and
Policy 27 – Strategies for protecting significant existing development from coastal hazard risk.

5.2 Canterbury Regional Policy Statement
The Canterbury Regional Policy Statement (CRPS) sets out policies and methods to address the region’s
resource management issues.
Chapter 8 of the CRPS addresses issues related to activities in the coastal environment, with special
regards to natural hazards in the coastal environment and climate changes under section 8.1.7. The issue
of natural hazards is more fully covered in Chapter 11.

5.3 Regional Coastal Environmental Plan for the Canterbury Region
The Regional Coastal Environmental Plan for the Canterbury Region (RCEP) sets out policies and rules
regarding activities in the coastal areas. Coastal hazards are covered in Chapter 9 of the RCEP, including
coastal erosion.
The RCEP delineates two Hazard Zones (Hazard Zone 1, and Hazard Zone 2), based on coastal erosion
rates and predictions for the next 50 and 100 years. Figure 5.1 shows the boundaries for both Hazards
Zones set by the RCEP in the proposed outfall location. The RCEP sets out a series of rules determining
Permitted Activities (under Rule 9.1), Discretionary Activities (under Rule 9.2), and Prohibited Activities
(Rules 9.3 and 9.4) relating to activities in Hazard Zones 1 and 2.
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Figure 5.1: Coastal Hazard Zones at the proposed outfall location (from Canterbury Maps).
The proposed outfall pipeline will pass through Hazard Zones 1 and 2, and therefore must comply with
Rules 9.1 and 9.2 of the RCEP:
Rule 9.1 Permitted Activities
The following activities are Permitted Activities within Hazard Zone 1 or within Hazard Zone 2:
[…]
d. The erection, reconstruction, placement, alteration, or extension of any fence;
e. The repair or maintenance of any structure, (including a road or railway and its associated
protection works), provided that:
i.
all disturbed land not physically covered by a structure shall be reinstated to conform to the natural or physical state pertaining in the area before the activity permitted by this rule commenced; and
ii.
the structure shall substantially retain the same form and dimensions; and
iii.
if the structure is a habitable building the floor area shall not increase;
[…]
g. The excavation, filling, or disposal of spoil, or the removal of sand, rocks, shingle, shell, or
other natural material and associated vegetation clearance, in order to undertake earthworks for the installation, maintenance, extension to, or removal of, network utility services, excluding the cutting of an access track across an active beach system, provided

18

eTrack No: 200028972
29 August 2019

Oceania Wastewater Outfall
Coastal Hazards Assessment

that all disturbed land not physically covered by any structure shall be reinstated to conform to the natural or physical state pertaining in the area before the activity permitted by
this rule commenced.

Rule 9.2 Discretionary Activities for which Discretion is Restricted
Except where the activity is a Permitted Activity in accordance with Rule 9.1 of this Plan, or a
Prohibited Activity in accordance with Rules 9.3 or 9.4 of this Plan, the following activities within
Hazard Zone 1 or within Hazard Zone 2 are Discretionary Activities for which Environment
Canterbury has restricted the exercise of its discretion:
a.
b.
c.
d.

The erection, reconstruction, placement, alteration, or extension of any structure;
The disturbance (burning, grazing, or removal) of vegetation within active beach systems;
The formation of access tracks (including board walks) across an active beach system;
The artificial adjustment of a beach profile, (including dune re-contouring), within an active
beach system;
e. The excavation, filling, or disposal of spoil in volumes greater than 5 cubic metres per 100
square metres of land area;
f. The removal of sand, rocks, shingle, shell, or other natural material from an active beach
system in volumes greater than 5 cubic metres by any person within any 12 month period.

There are no expected prohibited activities (as per Rules 9.3 and 9.4) associated with the proposed outfall construction, maintenance and long-term use. Auxiliary works, such as earthworks in the gully for
providing access to the shore, located in the Hazard Zone 1 and 2, will also require a resource consent
under Rule 9.2 of the RCEP.
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6 ASSESSMENT OF EFFECTS FOR THE OCEANIA OUTFALL
6.1 Introduction
The main coastal hazards on the proposed outfall location, as seen in Section Error! Reference source
not found., are coastal erosion and tsunamis. Based on the NZCPS, Hazard risks, over at least 100 years,
are to be assessed having regard to:
physical drivers and processes that cause coastal change including sea level rise;
short-term and long-term natural dynamic fluctuations of erosion and accretion;
geomorphological character;
cumulative effects of sea level rise, storm surge and wave height under storm conditions;
influences that humans have had or are having on the coast;
the extent and permanence of built development; and
the effects of climate change.
The alluvial cliffs along the coast provide a natural protection against tsunamis and coastal inundation to
the areas landward, and therefore, under the NZCPS and the CRPS are to be protected. Natural cliff and
beach erosion along the Northern Waitaki Fan is an important contribution of beach material to the
overall Waitaki Beach System. Therefore, the natural erosion processes and longshore sediment
transport should not be changed.
The gully, at the proposed area of the outfall is not considered a natural feature. Nonetheless, any
changes in this landscape should take into account possible effects in incoming tsunami waves, so that
no focusing or amplification of incoming waves occur in rates that can cause inundation of the areas
landward from the feature.

6.2 Proposed outfall design and construction
As detailed design of the outfall and construction methodology are still in progress, this section will
consider only the preliminary design and proposed options for construction used for acquiring resource
consent. Further information regarding preliminary design is provided in the Infrastructure Report
(Babbage, 2019 - Specimen Design Report).
The proposed outfall can be divided in the following sections:
Overland pipeline: connecting the factory to the coast, along Cooneys Road and Archibald Road;
Shore pipeline: extending from the end of Archibald Road to the ocean;
Offshore pipeline: connecting the shore pipeline to the diffusers; and
Diffusers: the three ends of the outfall extending further 50 to 150 m offshore.
The overland pipeline will comprise a 300-450 mm pipeline from the factory to the coast (approximately
7 km long). This section is proposed to be trenched along the road reserve or the irrigation easement.
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The area is not considered under coastal inundation risk or tsunami hazard. Consequently, this section
will not be affected by, or exacerbate the effects of, coastal hazards.
The shore sections will be built by micro-tunnelling (or similar trenchless technique) from approximately
300 m inland from the coastal alluvial cliffs. The pipeline is expected to be at the current beach level
(1 m above MSL) 180 m inland from the present cliff face, to 8 m below MSL directly at the cliff toe,
continuing underground to a point offshore where it will be extended by marine works.
The offshore section will be built by micro-tunnelling, a similar trenchless method (continuous from
above the shore cliff), or by undersea excavation (dredging or water jetting). The pipeline is expected to
be 0.5 to 2 m below the seabed. No temporary structures, such as cofferdams or piers, are expected to
be used.
The diffusers are small diameter pipes (100-150 mm) extending further 50 to 150 m from the
connection point about 350 m from the coast. The diffuser pipes will be installed by marine works
carried out by commercial divers working from a moored barge over a period of days to weeks. The
diffusers will be set on the seabed with anchors or buried under the seabed by marine works or selfburying anchors.
The gully feature at the end of Archibald Road is likely to be used to provide access to the beach during
construction and operation of the outfall. The access will need to carry earthworks machinery, likely
along the south side section of the gully where the ramp from the cliff top to the beach is located.
During the construction phase, the access is likely to be used for emergency access between the land and
coast during marine works. During operation, the access could be used for sample collecting and
monitoring. No boat ramp or any other similar seaward structure was planned at the date of this report.

6.3 Potential issues during construction
No temporary structures will be built on the coast, as per the proposed construction methodology
(Section 6.2). Therefore, there are no expected changes to longshore drift or to natural coastal process
during construction.
The proposed micro-tunnelling route starts 320 m away inland from the cliff faces, passing under the
cliff toe section at 8 m below MSL. Therefore, the construction is not expected to cause any issues with
cliff collapse that could affect coastal erosion. Further details on cliff collapse risks are provided in
Babbage geotechnical letter.
Earthworks in the gully are expected to be minor and only to improve access to the coast, consisting
mainly of restoring and paving the access ramp in the southern side. Such changes are unlikely to affect
coastal hazard risks (such as tsunami run-up).

21

eTrack No: 200028972
29 August 2019

Oceania Wastewater Outfall
Coastal Hazards Assessment

Furthermore, the construction process is not expected to last long enough or be close enough to the
shore to be affected by coastal erosion, based on the rates described in Section 3.7.
In summary, the proposed construction methodology is unlikely to change the natural physical processes
occurring in the coastline in any meaningful way or to increase any risks of coastal hazards.
Any earthworks in the gully and beach areas will require a resource consent under Rule 9.2 of the RCEP.

6.4 Potential issues during operation and long-term issues
The proposed outfall does not include any permanent structures on the coast or in the active beach
system. The pipeline will be below ground at the coast and below sea-level at the nearshore. Therefore,
there are no expected short-term or long-term changes to longshore drift or to natural coastal process
caused by the proposed outfall.
The proposed pipeline alignment is set based on ground conditions and to avoid cliff collapse during
construction, nonetheless, it allows for over 320 m of cliff top retreat and 250 m of beach retreat from
long term coastal erosion. The current erosion rates at the proposed outfall location are in the order of
0.3 m/y. Even with very conservative estimates of increased erosion rates due to climate change and
SLR, based on the RCEP hazard zones (Section 3.6), of 1.3 m/y, the maximum beach and cliff retreat
expected over 100 years less than 130 m landward. Therefore, it is very unlikely that the pipeline will be
at risk of being exposed by coastal erosion in the next 100 years.
It is unknown how the longshore drifts and coastal erosion affect the nearshore bathymetry. Based on
the offshore profile (gentle slope – 0.2 % - platform extending over 30 km offshore), the risk of the
offshore sections of the outfall being buried or exposed during its operating life (50 years) are very low.
The main risks associated with tsunami on the proposed outfall location, for the long-term operation,
are related to scouring of the seabed. Most of the proposed pipeline will be 1 m to 8 m below the sea
bed, except for diffusers and discharge valves (at the end of the pipeline), which are located above or
directly below the ocean floor. Such structures are at risk of being damaged or moved by strong tsunami
waves and surges.
In summary, the proposed outfall is unlikely to change the natural physical processes occurring in the
coastline in any meaningful way in the long-term, or to increase any risks of coastal hazards. The pipeline
is unlikely to be at risk of coastal erosion in the next 100 years, even considering changes due to climate
change and SLR. There is a small risk of damage of the diffusers and discharge points due to sea-bed
scouring from large tsunami events.

6.5 Mitigation and monitoring
The proposed outfall is unlikely to have any effects in the natural physical coastal processes or increase
short-term or long-term coastal hazard risks. The main risks for the outfall, related to coastal hazards,
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are burying/exposure of the offshore pipeline and diffusers by scouring of the sea-bed from large
tsunamis or from long term bathymetry changes.
We recommend carrying out bathymetry monitoring and assessment of pipeline alignment annually and
after large tsunami events to assess any changes in the sea bed that might result in the pipeline being
exposed or the discharge points being buried or displaced. The monitoring of the bathymetry along the
pipeline route and position of the diffusers could be reduced to every 5 years (and after large tsunami
events) if no significant changes are observed in the first 3 years.
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7 CONCLUSIONS
The proposed outfall will be located in a section of the coast with 10 m high coastal alluvial cliffs and
mixed sand and gravel beaches. This coastline is eroding at a rate of 0.3 m/y. The ongoing erosion of the
cliffs along this coastline is an important source of sediment for the beach system extending all the way
to the Banks Peninsula, including the barriers of the Waihao River and the Wainono Lagoon.
The proposed pipeline construction methodology and alignment are not expected to cause changes on
the natural physical process occurring in the coastline. Therefore, it is unlikely that the proposed outfall
will affect coastal hazard risks in the coast.
The proposed pipeline alignment allows for 320 m of cliff retreat and 250 m of beach retreat, while the
predicted coastal retreat for the site over the next 100 years, which includes SLR and climate change, is
130 m. Therefore, it is very unlikely that the outfall pipeline will be exposed due to natural coastal
erosion in the next 100 years, even considering increased erosion rates due to climate change and SLR.
Coastal Hazard maps by ECan show that there are no risks of coastal inundation due to tsunami events,
but risks of strong surges on the beach. ECan also defines two Coastal Hazards Zones relating to coastal
erosion for 50 and 100 years from 2005. Since the proposed pipeline crosses these zones, and there are
intended earthworks in the gully to access the coastline, the activities will require a resource consent
under Rule 9.2 of the RCEP.
The main risks to the outfall, regarding coastal hazards, are changes on the offshore bathymetry. Shortterm changes due to sea-bed scouring from large tsunami events, and long-term changes due to
longshore drift and coastal erosion. Such changes can burry or realign the diffusers and discharge valves.
We recommend a monitoring programme of the bathymetry along the outfall extent and the alignment
of the diffusers, with measurements annually and after large tsunami occurrences.
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APPLICABILITY AND LIMITATIONS
Restrictions of Intended Purpose
This report has been prepared solely for the benefit of Oceania Dairy Limited as our client with respect
to the brief. The reliance by other parties on the information or opinions contained in the report shall,
without our prior review and agreement in writing, be at such party’s sole risk.

Legal Interpretation
Opinions and judgements expressed herein are based on our understanding and interpretation of
current regulatory standards, and should not be construed as legal opinions. Where opinions or
judgements are to be relied on they should be independently verified with appropriate legal advice.

Reliability of Investigation
Babbage has performed the services for this project in accordance with the standard agreement for
consulting services and current professional standards for environmental site assessment. No
guarantees are either expressed or implied.

Maps and Images
All maps, plans, and figures included in this report are indicative only and are not to be used or
interpreted as engineering drafts. Do not scale any of the maps, plans or figures in this report. Any
information shown here on maps, plans and figures should be independently verified on site before
taking any action. Sources for map and plan compositions include LINZ Data and Map Services and local
council GIS services. For further details regarding any maps, plans or figures in this report, please
contact Babbage Consultants Limited.
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