The immediate receiving environment for the treated wastewater is the eastern end
of Waimea Inlet and, beyond that, inner Tasman Bay.
Waimea Inlet is a large estuary with an intertidal area – in other words, the part that
is exposed at low tide, of approximately 3,300 ha and a subtidal area of 150 ha
(consisting of the channels that remain full of water at low tide).
The intertidal area consists mainly of mudflats with areas of saltmarsh, seagrass,
oyster and tubeworm reef. Sediments are coarser in high-flow areas.
The predominance of intertidal area and the relatively large tidal range means that
the Inlet is well flushed by the tide.
Wastewater is released on the outgoing tide and the strong tidal flow in the
channels carries it out of the Inlet.
The potential adverse effects from the treatment plant discharge on the coastal
environment are: accumulation of organic matter and metals in sediments, the
presence of faecal bacteria in water and shellfish (human impact) and increased
concentrations of nutrients (risk of causing algal blooms which may be toxic and can
cause reduced oxygen concentrations in the water when the die).
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The limits on the amount of faecal bacteria, organic matter, nitrogen, phosphorus
and trace metals in the discharge are intended to minimise the risk of adverse
effects on the receiving environment beyond an allowable mixing zone.
Mixing zone is the area in red, extending 250m downstream from the outfall.
A monitoring programme has been set up to check that the consent limits are
appropriate.
Monitoring of the estuary began in 1991 (8 years after the treatment plant was
installed), to determine whether the wastewater was causing organic matter, faecal
bacteria, trace metals and nutrients to accumulate in the seabed downstream and in
the animals living on and in the seabed (including shellfish). There was no evidence
that this was the case.
This was followed by surveys of bacterial concentrations in water and shellfish at
sites upstream and downstream of the outfall from 1995-1998.

These concluded that the effects of the discharge were restricted to the area
immediately downstream of the outfall – ie the mixing zone.
Although bacterial concentrations were slightly higher for about 100 m downstream,
this did not affect the ability of the area to meet bathing-water standards. However,
most sites were at times unsuitable for collecting shellfish – including sites well away
from the outfall (up to 6 km), suggesting that other sources of bacteria determined
water quality beyond the immediate vicinity of the outfall.
These other sources include the Waimea River, various streams entering the eastern
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side of the inlet, and stormwater runoff. Monitoring of the streams has shown that
concentrations of faecal bacteria can be high in them.
Current monitoring includes:
• 5-yearly monitoring of water and shellfish quality at sites in Waimea Inlet and
inner Tasman Bay
• 6-monthly monitoring of water and shellfish quality at a subset of sites in inner
Tasman Bay
• 5-yearly monitoring of seabed sediments and the animals and plants living in
them at sites in Waimea Inlet and inner Tasman Bay
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Monitoring was done in 2001, 2005, 2006, 2011 and 2016 and measures nutrients in
seawater and faecal bacteria in water and shellfish (the monitoring conditions have
evolved over time, hence the 2001 and 2005 sampling).

3

In coastal environments, nitrogen is usually the nutrient that limits the growth of
plants and so have the most potential to cause problems.
These graphs show the concentrations of various types of nitrogen compounds
(vertical axis) with increasing distance from the outfall (horizontal axis). Each
coloured line represents a different survey year.
Sampling is done during the ebb tide, when the outfall is discharging and water is
moving away from the outfall towards Tasman Bay.
The vertical black lines indicate the location of the mixing zone (extending 250 m
downstream from the outfall) in which it is accepted that concentrations may
exceed background, and is allowed for in the consent.
In the more recent surveys, concentrations outside the mixing zone do not show any
pattern of decrease with distance away from the outfall.
This suggests that the outfall is not having any detectable effect on nutrient
concentrations in eastern Waimea Inlet or adjacent parts of Tasman Bay because if
they were, we would expect to see a steady decrease away from the outfall. Instead,
we see a rapid decrease within 250m and then concentrations generally remain the
same moving as we move further away.
The fact that there are spikes in concentration further away from the outfall for
some nutrients in some years (such as nitrate in 2011) indicates that other sources
of nutrients are also operating.
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These graphs show the concentrations of two types of faecal bacteria in water
samples collected at the same sites as the nutrients.
Only the two most recent years are shown, for clarity – the previous surveys showed
similar results.
There is no evidence of increased concentrations of bacteria near the outfall.
In fact, the highest concentrations are sometimes out in Tasman Bay or upstream of
the discharge (W12).
The horizontal dotted lines represents the guideline for bathing water (enterococci)
and shellfish gathering (faecal coliforms) (Ministries for the Environment and Health
2003).
NB full microbial health risk assessment is being done as part of the consent renewal
process.
Monitoring of shellfish has produced similar results: elevated concentrations of
faecal bacteria occur sporadically in shellfish, and sometimes exceed guidelines for
human consumption, but the spatial pattern of these high values does not suggest
that the outfall is the primary cause. Rather, there may sometimes be a cumulative
effect from multiple sources in the catchment of the Inlet.
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Every six months water samples are collected at four sites and baskets of greenlipped mussels are deployed for about 5 days to monitor bacterial water quality and
uptake of faecal bacteria by the shellfish.
If there was a strong contamination signal from the outfall, we would expect
concentrations to generally be highest at T3 and T4.
We also measure the amount of chlorophyll in the water and identify the algae
present to check for evidence of algal blooms – none have been recorded to date.
The results show that higher values of faecal bacteria in the waters of inner Tasman
Bay are as likely to occur off Mapua as off the eastern entrance.
None of the samples exceeded the MfE/MoH (2003) alert guideline for contact
recreation of 140 enterococci/100ml.
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These graphs show the concentrations of faecal enterococci in water samples taken
every 6 months of the eastern entrance to the inlet (T3 and T4) and the Mapua
entrance (T5 and T6).
If there was a strong contamination signal from the outfall, we would expect
concentrations to generally be highest at T3 and T4 GO TO MAP TO SHOW THIS.
The results show that higher values of faecal bacteria in the waters of inner Tasman
Bay are as likely to occur off Mapua as off the eastern entrance.
None of the samples exceeds the MfE/MoH (2003) alert guideline for contact
recreation of 140 enterococci/100ml.
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These graphs show the concentrations of faecal coliforms in shellfish samples taken
every 6 months of the eastern entrance to the inlet (T3 and T4) and the Mapua
entrance (T5 and T6).
In this case, concentrations of faecal coliforms have sometimes exceeded the
Ministry of Health guideline for human consumption (330/100ml).
The highest values sometimes occur at the sites off Mapua, which suggests that
other sources of faecal contamination are important in determining water quality of
inner Tasman Bay. As noted earlier, these are likely to include the Waimea River, the
small streams entering the Inlet (some of which are known to contain high
concentrations of faecal bacteria) and stormwater runoff.
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Since the original survey in 1991, surveys of the seabed and the animals and plants
associated with it have been conducted in 1996, 2001, 2006, 2011 and 2016.
There is no evidence that sediments of the sand and mudflats around and
downstream of the outfall are becoming enriched with organic matter or nutrients –
no bacterial or algal growth or strong sulphide smells, and organic matter and
nutrient concentrations were typical of those from similar habitats elsewhere in the
region.
Concentrations of nickel in sediments at all sites were elevated above guideline
values for the protection of sediment-living organisms. However, the concentration
was also high at reference sites and is likely to be due to natural sources (the
weathering of rocks in the mineral belt).
Concentrations of arsenic in cockles were elevated at all sites (including references)
and concentrations of nickel and chromium were elevated at some sites. Again, the
likely source of this contamination is natural input of metal-rich sediment from the
catchment.
The animals living in and on the sediments downstream of the outfall appear to be
in a relatively healthy and functional condition compared to similar habitats in the
Nelson-Marlborough region.
Apparent die-back of seagrass has been recorded at the survey sites and may be due
to a ‘wasting disease’ caused by the organism Labyrinthula sp. However, indications
of the disease have also been observed in Nelson Haven and in the Marlborough
Sounds, and at present there is no evidence to link dieback to the discharge from

9

Bell Island.
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