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EXECUTIVE SUMMARY
Oceania Dairy Limited (Oceania) owns and operates a milk processing plant at Glenavy, South
Canterbury. As part of its expansion plans, Oceania intends to construct an outfall off the coast of South
Canterbury that, at peak, will discharge up to 10,000 m3.
The receiving environment is a relatively high energy system, influence by both the Waitaki River and the
Southland Current, but in calm weather (approximately 2 % of the time), modelling indicates that
dispersion and dilution immediately about the proposed outfall can drop to about 300-fold up to the
beach. At least 500-fold dilution is predicted under normal conditions.
Based on an assessment of these two mixing scenarios the following effects may occur:
Slightly increased (<5 %) dissolved inorganic nitrogen concentrations under expected operating
conditions in calm conditions
Larger (>10 %) increases in dissolved inorganic nitrogen under 95 %ile discharge events in calm
conditions
Increased (>25 %) dissolved reactive phosphorus concentrations in calm conditions, or during
95 %ile discharge events.
All effects relate to changes greater than reference background conditions. Even in calm conditions, and
worst-case scenario operating conditions, the proposed discharge is predicted to meet Regional Coastal
Environment Plan targets, and dispersion modelling indicates there will be no adverse recreational health
or ecological toxicity effects associated with ammoniacal nitrogen or oxygen depletion after reasonable
mixing.
There will be sufficient dilution that no regional-scale effects will occur. The predicted increases in
nutrients are unlikely to trigger more frequent algal blooms, because dispersion modelling indicates that
the calm conditions needed to promote an algal bloom will not persist long enough for any such blooms
to develop. To protect against sustained 95 %ile discharge events (events that persist for days, rather
than hours), Oceania Dairy Limited should consider on site storage, or retain the ability to discharge
some treated wastewater to land.
Any possible effects on the local ecology are discussed elsewhere.
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1 INTRODUCTION
1.1 Background
Oceania Dairy Limited (“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 Stage 3 expansion partially
consented.
Currently, the factory produces, 1,740m3 of process wastewater per day (on average), that is discharged
to land. Oceania has struggled to meet its wastewater discharge consent conditions in winter and spring
due to waterlogged soils, crop rotations, ponding, and limited availability of clean-water to “flush” the
irrigation lines. Such issues, along with the lack of available land to further expand the wastewater
irrigation scheme for future factory stages, has prompted Oceania to seek an alternative for factory
wastewater discharge, of which an outfall discharge to the Pacific Ocean is the best practicable option.
The proposed location is shown in Figure 1.1.

Figure 1.1: Indicative pipeline and outfall location.
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To legally discharge to the ocean, Oceania needs a coastal discharge permit from Environment
Canterbury Regional Council (ECan). To support its application, Oceania has commissioned Babbage
Consultants Limited to carry out a series of studies on the potential environmental effects the discharge
could have, including an assessment of the effects of water quality.

1.2 Scope of work
This report is an analysis of the receiving coastal water quality and an assessment of possible effects
that the construction and operation of the proposed ocean outfall on this environment. Specifically, this
assessment includes:
An outline of appropriate water quality guidelines;
A description of water quality in the receiving environment;
A summary of the proposed activity; and
An assessment of the potential effects that the proposed construction and discharge will have on
water quality
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2 GEOGRAPHY
2.1 Coastline
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.
There are two consented outfalls to the north of the assessment area (between the area and Timaru).
proposed Fonterra Studholme outfall will be approximately 15 km north of the area, and the Pareora
abattoir discharges approximately 20 km further up the coast (35 km in total).

2.2 Geomorphology
The present coastline of the proposed area is characterized by narrow beaches in front of large alluvial
cliffs (shown in Figure 2.1), 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. 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).
Hicks et al. (2015) estimated coastal erosion rates along South Canterbury range from 0.19-0.73
m/year. Erosion rates are greater towards the south (i.e., the study area) and lower to the north.
a)

b)

Figure 2.1. 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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2.3 Coastal waters
2.3.1 Regional hydrodynamics
The prevailing swell is from the southerly quadrant, which creates a strong north-easterly longshore
drift from Oamaru to Banks Peninsula (Gibb and Adams 1982). This longshore drift is called the
Southland Current, and is a mix of the Subtropical Convergence (Tasman Sea) and sub-Antarctic water
(Beentjes, et al. 2002). The Southland Front forms a boundary between the Southland Current and
lower saline and colder waters, as close as 50 km off shore, creating relatively strong tides and localised
upwelling as the Front constrains the Southland Current along the Canterbury coast.
Outwash from the Waitaki river is a significant source of sediment. The mean flow from the river is
373 m3/s with an annual sediment yield of 0.34 Mt/yr (Hart 2009). Sediment loads from the Waitaki
are low relative to other rivers further north, such as the Rakaia (4.2 Mt/yr) or the Waiau (2.8 Mt/yr), at
least in part because hydro scheme dams along the river trap much of the coarser sediment that would
otherwise travel down (Hart 2009). Nonetheless, the river transports finer particles to the river mouth,
and the freshwater plume from the river along the coast typically extends 13 km northward (Schwarz, et
al. 2010).

2.3.2 Local Hydrodynamics
The coastline is exposed and is generally a high energy system (Mead, et al. 2019). The calmest
conditions occur during rare periods of no wind, or when there are light north-easterlies. During
monitoring between December 2018 and January 2019, waves peaked at 1.8 m, but were typically
greater than 0.6 m.
The lowest-energy situations are in calm conditions, which occur about 2 % of the time, and rarely for
periods greater than 6 hours (Mead, et al. 2019). Mead et al (2019) used these low-energy conditions
as their “worst-case” scenario for outfall dispersion and dilution.
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3 AMBIENT WATER QUALITY
3.1 Guidelines and data sources
3.1.1 Data source(s)
To assess receiving water quality we used data from ECan monitoring site SQ35198. SQ35198 is 2 km
north of the Waitaki River mouth, and 200 m offshore, and ECan collected and analysed samples
approximately once every three months from September 2007 to September 2018 (n=47). ECan did
not measure heavy metals at this site.

3.1.2 Guidelines
To put the monitoring data in context, guidelines have been applied from four sources:
Regional Coastal Environment Plan for the Canterbury Region (RCEP; ECan 2005)
Recreational guidelines for microbiological water quality (MfE 2003)
80 %ile reference conditions using local marine water quality data, adapted from the methods
presented in McDowell et al ( Establishment of reference conditions and trigger values for chemical,
physical and micro-biological indicators in New Zealand streams and rivers 2013)
Revised toxicity guidelines for ammoniacal nitrogen (Batley and Simpson 2009)
The specific guidelines are listed in Table 1.
Table 1. Water quality guidelines for the assessment of the effects on receiving water quality.
Guideline

Parameter

Statistic

Numeric limit

Temperature

Any time

<3 °C change

Any time

<2 g O2/m3

Any time

>80 % saturation

5-day biochemical
oxygen demand
Dissolved oxygen

Median over 30
Faecal coliforms
RCEP SG waters
(South of Timaru)a

consecutive days
90 %ile over 30
consecutive days

Arsenic
Cadmium
Chromium
Copper
Lead

Any dissolved (<0.45
µm filter) sample

<14 cfu/100 mL
<43 cfu/100 mL
50 mg/m

3

2 mg/m

3

Regional standard
for ecological
protection

50 mg/m3
5 mg/m3
5 mg/m3

Nickel

15 mg/m3

Zinc

50 mg/m3
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Guideline

Parameter

Statistic

Numeric limit

Purpose
Value below no
observable

Recreational healthb

Enterococci

95 %ile

40 MPN/100 mL

adverse effects
level in
epidemiological
studies
Conservative

Toxicity

Ammoniacal nitrogenc Trigger value

160 mg/m3

trigger for high
conservation value
waters

Ammoniacal nitrogen

15.6 mg/m3

Nitrate + nitrite

79 mg/m3

Dissolved inorganic

91 mg/m3

nitrogen
Reference conditiond

Total nitrogen

80 %ile using local

Dissolved reactive

data

258 mg/m

3

Background for
potential chemical
and physical

9.2 mg/m3

phosphorus
Total phosphorus

stressors

9.2 mg/m3

Total suspended

35.8 g/m3

solids

Note: a: ECan 2005; b: MfE 2003; c: Batley & Simpson (2009); d: Data from ECan site SQ35198

3.2 Physicochemical quality
Table 2 summarises physicochemical water quality as measured at SQ35198 and during the ecological
survey. Data for salinity combined laboratory data (collected from 2008 to 2011) and field
measurements (2012 onwards).
Table 2. Physicochemistry data 200 m offshore and 2 km north of the Waitaki River
Parameter

Units

Mean (± SE)

80 %ile

Samples

pH

No units

8.00 ± 0.03

8.10

45

Salinity

‰

25.8 ± 0.9

31.7

47

Total suspended solids

g/m3

26.4 ± 4.4

35.8

47

Turbidity

NTU

10.2 ± 1.5

13.6

47

Water temperature

°C

12.2 ± 0.5

15.6

43

Water temperatures exhibited typical seasonal variation, peaking in later summer/autumn (up to
17.3 °C), and lowest in winter (as low as 5.4 °C). Mead et al (2019) recorded poor water clarity during
site survey work in (< 1 m visibility), but total suspended solids concentrations were at, or below, the
RCEP standard of 35.8 g/m3 on 80 % of sampling occasions (Figure 3.1).
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Figure 3.1: Suspended soilds data measured over time at SQ35198.

3.3 Nutrients
3.3.1 Nitrogen
Table 3 presents data for nitrogen species at SQ35198. Oxidised nitrogen (nitrate and nitrite) is the
dominant inorganic nitrogen species (approximately 60 %), but most of the nitrogen in the coastal
water is organic nitrogen (68 %).
Dissolved inorganic nitrogen concentrations are typically lower in summer than in winter, when algal
productivity is high (Figure 3.2). Organic nitrogen exhibits the opposite behaviour, reflecting algal
conversion of inorganic nitrogen to organic nitrogen.
Table 3. Nitrogen species data 200 m offshore and 2 km north of the Waitaki River
Parameter

Units

Median (± SE)

80 %ile

Sneddon et al (2015) 80 %ile

8.0 ± 1.8

15.6

19

33 ± 6

79

95

54 ± 6

91

98

Organic nitrogen

122 ± 10

160

Not reported

Total nitrogen

180 ± 11

260

270

Ammoniacal nitrogen
Nitrate + nitrite
Dissolved inorganic
nitrogen

mg N/m3
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The 80%iles for nitrogen species using the whole data set (n=47) were typically lower than those
considered in Sneddon et al. (2015) for the Studholme outfall, when the dataset had 31 samples. The
reported differences are largely the product of statistics over larger datasets, in which high results have
less of an effect than in smaller datasets.
Ammoniacal nitrogen at SQ35198 has been well below the trigger value for high conservation areas
(160 mg/m3). The maximum measured value for ammoniacal nitrogen at the site was 72 mg/m3, on 24
September 2008.

Figure 3.2: Inorganic and organic nitrogen data measured over time at SQ35198.
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3.3.2 Phosphorus
Table 4 summarises data for phosphorus at SQ35198. As for nitrogen, 80%ile values for the full
dataset are lower than those presented in Sneddon et al (2015).
Table 4. Phosphorus data 200 m offshore and 2 km north of the Waitaki River
Parameter
Dissolved reactive phosphorus
Total phosphorus

Units
mg P/m3

Median (± SE)

80 %ile Sneddon et al (2015) 80 %iles

4.8 ± 0.7

9.2

12

22.0 ± 3.0

37.4

42

Total phosphorus concentrations correlated with total suspended sediment concentrations (Figure 3.3;
linear model r2=0.75, p<<0.05), indicating that sediment was a strong influence on ambient phosphorus
concentrations. There was no such relationship for dissolved reactive phosphorus, which better
resembled dissolved inorganic nitrogen, and for which biological processes are a principal influence.

Figure 3.3: Phosphorus data measured over time at SQ35198.
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3.4 Biotic data
Data for chlorophyll a and indicator bacteria are summarised in Table 5. There are limited data for
bacterial indicator species, with four samples for enteroccoi species (collected in March, June, July and
September of 2011). There are no data for faecal coliforms at SQ35198.
Table 5. Biotic data 200 m offshore and 2 km north of the Waitaki River

Parameter

Units

Chlorophyll-a

mg/m3

Enterococci spp.a

MPN/100 mL

Mean (± SE)

80 %ile

Samples

1.2 ± 0.2

2.4

46

4

11

4

Note: aMaximum measured value was 20 MPN/100 mL.
Enterococci levels were well below the MfE (2003) recreational health level of 40 MPN/100 mL.
Chlorophyll-a results generally correlated with water temperature. The chlorophyll-a peak in 2010
(Figure 3.4) coincided with the maximum measured water temperature on record.

Figure 3.4: Chlorophyll-a data measured over time at SQ35198.
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4 PROPOSED ACTIVITY
4.1 Physical works
Oceania’s preferred discharge option is a pipeline and ocean outfall to the Pacific Ocean. The pipeline
and ocean outfall will comprise a 7.5 km long, 300-450 mm diameter, pipeline from the factory to the
coast, and a 500 m long submerged outfall, with diffusers at 400 m, 450 m and 500 m, that will
discharge treated and clean wastewater into the ocean. Figure 4.1 shows the proposed pipeline route,
which will run along Archibald Road to the northwest of the factory.

Figure 4.1: Indicative proposed pipeline route and outfall location.

The pipeline will be in Waimate District Council road reserve. Oceania intends to use a cut-and bury
process to lay the pipeline along this reserve.
Figure 4.2 is a schematic of the outfall component of the works. To build the outfall, Oceania is
proposing to use directional drilling or micro-tunnelling techniques from the end of Archibald Road
under and down through the cliff that forms the local the coastline. Once through the cliffs, Oceania
intends to continue drilling out to sea somewhere between 4-8 m below the sea-bed through the surf
zone.
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The offshore section, beyond the surf zone, will continue with the directional drilling or micro-tunnelling
to a safe distance from the coast (distance yet to be determined), 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 the seabed.

Figure 4.2: Indicative proposed pipeline, outfall, and diffusers details (contours are depth to seabed at mean
sea level).

4.2 Discharge Volumes
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 assessment considers the full discharge (10,000 m3/day), anticipating the factory will grow over
the next 10-15 years. The initial volumes, after the Stage 3 expansion, will be smaller (about
4,000 m3/day).
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4.3 Discharge Quality
The composition of the discharge is summarised in Table 6. The treatment will comprise:
Dissolved air flotation to remove fats
Secondary treatment with biological reactor tanks (aerobic and anaerobic) to remove nutrients and
biochemical oxygen demand; and
UV treatment to remove bacteria and viruses
Expected concentrations are what the project team expect the treatment system will produce under
normal operating conditions. The 95 %ile concentrations are what might be expected if the treatment
system encounters problems.
Table 6. Expected discharge quality.
Parameter

Expected concentration

Temperature

95%ile concentration

30-40 °C at factory, ambient at discharge

pH

6-9

Chemical oxygen demand

150 g O2/m3

300 g O2/m3

30 g O2/m3

50 g O2/m3

Total suspended solids

50 g/m3

70 g/m3

Ammoniacal nitrogen

2 g N/m3

4 g N/m3

Nitrate + nitrate

10 g N/m3

15 g N/m3

Dissolved inorganic nitrogen

12 g N/m3

15 g N/m3

Total nitrogen

15 g N/m3

20 g N/m3

Dissolved reactive phosphorus

2 g P/m3

4 g P/m3

Total phosphorus

2 g P/m3

4 g P/m3

5-day biochemical oxygen demand

Faecal coliforms & Enterococci

<100

Arsenic

<50 mg/m3

Cadmium

<2 mg/m3

Chromium

<50 mg/m3

Copper

<10 mg/m3

Lead

<5 mg/m3

Nickel

<15 mg/m3

Zinc

<100 mg/m3

13

eTrack No: 200028971
28 August 2019

Oceania Wastewater Outfall
Water Quality Assessment

5 ASSESSMENT OF POTENTIAL EFFECTS ON WATER QUALITY
5.1 Summary of Potential Effects
The potential effects of the proposed activity on water quality are:
Physical effects associated with the disturbance of sediment during construction of the outfall
Long-term effects on the receiving water quality, especially in terms of nutrients and oxygen
demand
Bacteriological indicators and heavy metals are not considered in this section. Heavy metals
concentrations will be very low. With the exception of copper and zinc, heavy metal concentrations will
sufficiently low to meet RCEP limits prior to dilution. For copper and zinc, the RCEP limits will be met
after two-fold dilution (much less than will actually occur). Bacteriological indicators, if present at all
after UV treatment, will also meet guidelines with very little dilution (<10 times).

5.2 Effects During Construction
The principal effect on water quality during construction will be increased suspended sediment and
turbidity if the seabed is disturbed during the works. Currently, Oceania Dairy intends to dredge a
trench up to 300m in length and up to 1.5m deep to accommodate the pipeline.
There will be some disturbance as a result of dredging to construct the rest of the outfall, and there may
be short-term (hours in duration) increases in suspended sediment to concentration greater than RCEP
limits, as already happens on occasion (refer Table 1). Physical effects on benthic biota during
construction are considered in Bioresearches (2019). The overall effects of the physical works on water
quality are expected to be temporary and minor.

5.3 Discharge Effects
5.3.1 Dispersion and approach
Shaw et al (2019) indicates there will be at least 300-fold dilution within 30-50 m of the outfall
diffusers even under “calm” conditions, with predictions reproduced as Figure 5.1. This assessment
assumes that a 50 m radius about each diffuser is an appropriate area for the determination of a zone of
reasonable mixing, and 300-fold dilution has been assumed for the assessment of potential worst-case
effects.
This assumption is conservative. For most of the time (at least 80 %) there will be much more dilution,
even within 50 m, with at least 500-fold dilution under “normal” conditions (Shaw et al 2019). Given the
conservatism in the dilution assumption, water quality modelling of “expected” (expected
concentrations) and “worst-case” (95 %ile concentrations) assumed median concentrations for the
receiving environment.
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Figure 5.1: Dispersion under calm conditions (from Mead et al 2019).

5.3.2 Physicochemical effects
Table 7 details the predicted concentrations of oxygen consumption and total suspended sediment
under “Expected” and 95 %ile (“worst-case”) events in normal and calm conditions. Neither
temperature nor pH are included in Table 7, but are discussed separately.
There will be no discernible effect on dissolved oxygen after reasonable mixing, as 300-folddilution will
reduce ambient oxygen concentrations by <0.5 % (and the effect will be smaller at 500-fold). The
predicted concentrations shown in Table 7 indicate that the discharge will meet the RECEP guideline of
<2 g O2/m3 biochemical oxygen demand. At median total suspended solids concentrations, the
discharge will not significantly affect suspended solids concentrations after reasonable mixing (the
predicted concentrations are all below the 80 %ile background).
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Table 7. Expected physicochemical parameters after reasonable mixing in calm conditions.
Normal conditions
Discharge

Expected

Chemical oxygen demand

Calm conditions

Guideline

95 %ile

Expected

95 %ile

-

<1 g O2/m3

<1g O2/m3

1g O2/m3

None

5-day biochemical oxygen demand

<1 g O2/m

Total suspended solids

3

<2 g O2/m3

17 g/m3

35.8 g/m3

The temperature of the discharge is expected to be close to ambient by the time it has travelled the
8 km distance from the factory to the outfall outlets. Even if complete cooling does not occur, there
should be sufficient dilution that any change about the outfall will be <3 °C, consistent with the RCEP.
For pH, the discharge will be within 1 pH unit of a well-buffered receiving environment. There will be
more than sufficient dilution that any effects on pH will be very small, and unlikely to be detected using
routine methods (e.g., hand-held meters).
Sneddon et al (2015) considered the potential effects of an opaque dairy effluent on water clarity using
wastewater from Fonterra’s Edendale factory (in Southland). The result of bench-testing, reproduced in
Figure 5.2, indicates that 300-fold dilution of dairy factory wastewater could reduce water clarity by 10
% (less so at 500-fold dilution). Given the poor water clarity at the site, a 10 % decreased is unlikely to
have any discernible adverse environment effects.

Figure 5.2: Bench-testing for clarity effects of diluted wastewater (from Sneddon et al, 2015)

5.3.3 Potential for Eutrophication
Table 7 lists the predicted effects the discharge will have in nutrients in calm conditions and after
reasonable mixing. In contrast to physicochemical parameters, elevated concentrations of some
nutrients are predicted.
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At 300 times dilution, and at “Expected” discharge conditions, ambient concentrations will remain below
the background 80 %ile. In a worst-case scenario ammoniacal nitrogen concentrations will be 3 %
higher than background 80 %ile.
In calm conditions, concentrations of dissolved inorganic nitrogen are predicted to 3 % higher than the
background 80 %ile. In the 95 %ile discharge scenario in calm conditions, dissolved inorganic nitrogen
concentrations will be elevated to 14 % above the background 80 %ile, from a 37 % elevation in
ammoniacal nitrogen and a 5 % elevation in nitrate+nitrite.
Dissolved reactive phosphorus concentrations will be elevated in calm conditions and 95 %ile discharge
scenarios. The toxicity trigger for ammoniacal nitrogen should not be exceeded, even at 95 %ile
concentrations and in calm conditions. Total concentrations of nitrogen and phosphorus will be below
the background 80 %ile irrespective of scenario.
Table 8. Expected nutrients after reasonable mixing.
Normal conditions
Discharge

Calm conditions

Guideline

Expected

95 %ile

Expected

95 %ile

-

12.0

16.0

14.6

21.3

15.6 / 160

53

63

67

83

79

78

84

94

104

91

210

220

230

250

260

Dissolved reactive phosphorus (mg P/m )

8.8

13

11

18

9

Total phosphorus (mg P/m3)

26

30

29

35

37

Ammoniacal nitrogen (mg N/m )
3

Nitrate+nitrite (mg N/m3)
Dissolved inorganic nitrogen (mg N/m )
3

Total nitrogen (mg N/m3)
3

The principal environmental effects associated with elevated nitrogen and phosphorus are enhanced
biological growth, especially the potential for more frequent algal blooms (Anderson, Glibert and
Burkholder 2002). Unlike freshwater environments, the principal driver of algal blooms is dissolved
inorganic nitrogen, rather than phosphorus. Marine waters have higher concentrations of phosphorus
than freshwaters, and phosphorus is generally not a limiting factor for marine algal blooms (Sneddon et
al. 2015).
The proposed discharge will be a source of nutrients, but algal blooms require other factors to align. In
some cases, nutrients are not a significant driver (McGowan, et al. 2018). Alexandrium spp. blooms,
which cause shellfish poisoning, require stratified conditions, as observed in the Marlborough Sounds
(Knight 2014). Significant stratification about the proposed discharge point is unlikely at the discharge
point because of the influence of the prevailing currents (as discussed in Section 2.3). More generally,
extended residence times (driven by calm conditions) are necessary, which is partly why blooms are more
likely to occur in estuaries or sheltered bays than along open coastlines (Anderson, Glibert and
Burkholder 2002).
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Temperature can also influence bloom formations, but contingent on residence times. Sustained
changes in temperature are more important than any particular range of temperatures. Lake Winnipeg
has blooms linked with prolonged warmer temperatures (Binding, et al. 2018). In contrast, a significant
bloom that developed along the north-eastern coastline of the North Island in 1992 was associated with
abnormally cold seas (Rhodes, et al. 1993).
Point-source discharges to coastal environments are typically only a minor influence on algal bloom
developments on a regional scale (Anderson, Glibert and Burkholder 2002). As shown in Figure 5.1,
even in calm conditions, 750 fold dilution of the proposed discharge will occur within several hundred
metres to the north, south and east. Any increased potential for algal productivity will be limited to near
the discharge itself.
Even at a local scale, algal blooms require sustained suitable conditions to develop, as discussed above.
Mead, et al (2019) indicated that sustained calm conditions are unlikely to persist for longer than 6
hours except under exceptional circumstances (approximately one every two years), and even then such
conditions are unlikely to persist for longer than 24 hours. In comparison, the 1992 bloom along the
east coast of the upper North Island took months to develop (Rhodes, et al. 1993). It is therefore that
the discharge will create conditions suitable for a bloom to develop. Sneddon et al (2015) reached a
similar conclusion when considering the effects of the proposed Fonterra Studholme outfall.
Similarly, events at the factory that affect discharge quality (a 95 %ile event) should be short-lived
(hours, not days). If there is a risk that such events might persist longer, then Oceania Dairy Limited
should consider installing some ability to store the discharge on-site, or retain the ability to discharge
some treated wastewater to land (and so be able to divert).
Overall, the risks of increased algal blooms forming as a result of the proposed discharge are very low.
The discharge of nutrients may lead to enhanced local productivity immediately about the outfall itself,
and therefore alter local ecological communities, but wider environmental effects are predicted to be
negligible. The effects on benthic and pelagic marine ecological communities are outside the scope of
this report, but are considered in Bioresearches (2019).
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6 SUMMARY AND CONCLUSIONS
Oceania proposes to construct an outfall off the coast of South Canterbury that, at peak, will discharge
up to 10,000 m3. The receiving environment is a relatively high energy system, but in calm conditions
(approximately 2 % of the time), modelling indicates that dispersion and dilution will drop to about 300fold after reasonable mixing. At least 500-fold dilution is predicted under normal conditions.
Based on an assessment of these two mixing scenarios the following effects may occur:
Slightly increased (<5 %) dissolved inorganic nitrogen concentrations under expected operating
conditions in calm conditions
Larger (>10 %) increases in dissolved inorganic nitrogen under 95 %ile discharge events in calm
conditions
Increased (>25 %) dissolved reactive phosphorus concentrations in calm conditions, or during
95 %ile discharge events.
All effects relate to changes greater than reference background conditions (80 %ile). The proposed
discharge is predicted to meet RCEP targets, and dispersion modelling indicates no toxicity effects
associated with ammoniacal nitrogen or oxygen depletion after reasonable mixing.
There will be sufficient dilution that no regional-scale effects will occur. The predicted increases in
nutrients are unlikely to trigger more frequent algal blooms, because dispersion modelling indicates that
the calm conditions needed to promote an algal bloom will not persist long enough for any such blooms
to develop.
Any possible effects on the local ecology are discussed elsewhere.

19

eTrack No: 200028971
28 August 2019

Oceania Wastewater Outfall
Water Quality Assessment

7 WORKS CITED
Anderson, Donald M, Patricia M Glibert, and JoAnn M Burkholder. “Harmful Algal Blooms and
Eutrophication: Nutrient Sources, Composition, and Consequences.” Estuaries 25, no. 4b (2002):
704-726.
Batley, Graeme E, and Stuart L Simpson. “Development of guidelines for ammonia in estuarine and
marine water systems.” Marine Pollution Bulletin 58, no. 10 (2009): 1472-1476.
Beentjes, Michael P, Brian Bull, Rosie J Hurst, and Neil W Bagley. “Demersal fish assemblages along the
continental shelf and upper slope of the east coast of the South Island, New Zealand.” New

Zealand Journal of Marine and Freshwater Research 36, no. 1 (2002): 197-223.
Binding, C E, T A Greenberg, G McCullough, S B Watson, and E Page. “An analysis of satellite-derived
chlorophyll and algal bloom indices on Lake Winnipeg.” Journal of Great Lakes Research 44
(2018): 436-446.
Bioresearches. Benthic Ecology Report. Auckland: Babbage Consultants Limited, 2019.
Gibb, Jeremy G, and John Adams. “A sediment budget for the east coast between Oamaru and Banks
Peninsula, South Island, New Zealand.” New Zealand Journal of Geology and Geophysics 25, no.
3 (1982): 335-352.
Hart, D E. “Morphodynamics of Non-Estuarine Rivermouth Lagoons on High- Energy Coasts.” Journal of

Coastal Research SI 56 (2009): 1355-1359.
Hicks, M, J Hoyle, and J Bind. Studholme outfall: Coastal processes and hazards assessment.
Christchurch: NIWA, 2015.
Knight, B. “Modelling the potential impact of Alexandrium catenella in a marine farming area.”

Proceedings of the 16th International Conference on Harmful Algae. Nelson: Cawthron Institute,
2014. 155-158.
McDowell, R W, T H Snleder, and N Cox. Establishment of reference conditions and trigger values for

chemical, physical and micro-biological indicators in New Zealand streams and rivers. Mosgiel:
AgResearch Ltd, 2013.
McGowan, John A, et al. “Predicting coastal algal blooms in southern California.” Ecology 98, no. 5
(2018): 1419-1433.
Mead, Shaw, Dougal Greer, Rhys McIntosh, Jai Davies-Campbell, and Ed Atkin. Oceania Dairy Outfall

Dispersion Modelling. Raglan: eCoast, 2019.
MfE. Microbiological Water Quality Guidelines for Marine and Freshwater Recreational Areas.
Wellington: Ministry for the Environment, 2003.

20

eTrack No: 200028971
28 August 2019

Oceania Wastewater Outfall
Water Quality Assessment

Rhodes, Lesley L, Allison J Haywood, W J Ballantine, and A Lincoln MacKenzie. “Algal blooms and climate
anomalies in north-east New Zealand, August -December 1992.” New Zealand Journal of Marine

and Freshwater Research, 1993: 419-430.
Schwarz, Jill N, Matthew H Pinkerton, Simon Wood, and John Zeldis. Remote sensing of river plumes in

the Canterbury Bight. Stage II: final report. Christchurch: National Institute of Water &
Atmospheric Research Ltd, 2010.
Sneddon, R, et al. Ecological investigations and effects of the proposed Fonterra Studholme outfall.
Nelson: Cawthron Institute, 2015.

21

eTrack No: 200028971
28 August 2019

Oceania Wastewater Outfall
Water Quality Assessment

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.
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