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NZAS Routine Groundwater Monitoring.
Part1: Routine Groundwater Monitoring
NZAS has a comprehensive groundwater monitoring programme within the confines of the smelter
boundary, at the NZAS landfill and on the wider Tiwai Peninsula. NZAS routinely monitors and reviews
groundwater quality at these multiple locations. Results of this monitoring are routinely reported to
Environment Southland for review.
Groundwater monitoring is undertaken for the following requirements:





Resource Consents for Environment Southland (ES)
Information for compliance to NZ Drinking Water Standards
NZAS assurance of waste storage integrity
NZAS assurance of wash-down operations.

The following locations are monitored and are depicted on site map 90-G-01050 (Page 3):
Landfill bores (19)
Groundwater monitoring data from 19 groundwater bores: A6, A20 – A24, A30, A31, A40, A41,
A51 – A58, T1A. Data for this groundwater is reported in detail in Part 2 of this document.
SCL Pad bores (9)
Groundwater monitoring around the SCL pad. Comments regarding levels of contaminants are
made in the annual report to ES, however, no actual data has been submitted since 2005 when ES
advised in early 2006 that monitoring of the groundwater plume was no longer required as levels
had attenuated by dissolution and movement of the plume seaward to Foveaux Strait. ES has
requested SCL bore data from 2005 to 2020 and a report has been prepared for submission. One
bore, which is located at distance from the SCL Pad, has recently collapsed due to coastal erosion
and is planned for replacement in 2021.
Reco wash down sump bores (4)
The bores surround a water tank which collects water from an enclosed hard stand area where
Reconstruction wash down shells and superstructures after they have been removed from
Potlines. Monitoring for cyanide and fluoride contamination of groundwater has been ongoing to
ensure any seepage to groundwater is detected. This area has historically had elevated
concentrations due to minor cracking in the concrete tank. The tank was repaired in 2016 after
leakage was detected and groundwater concentrations are now slowly decreasing.
Sentinel bores (8)
These bores are for monitoring of potential seawater ingress into the aquifer. They are required
to be monitored if the annual production of metal exceeds 375,000 tonnes or if NZAS exceeds
3500 m3/day for three continuous months. NZAS has routinely monitored these bores since 2005.
One bore has been removed from service due to damage from seawater and another bore is
showing seawater ingress most probably due to coastal erosion. These two bores are planned to
be replaced in 2021.
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SCL shed ports (14)
These ports are for monitoring of potential contaminants that may be leaching into the lining
below the concrete floor of SCL #1. There are shallow ports and deep ports located close to the
building.
SCL shed bores (7)
These bores are for monitoring of potential contaminants that may be leach into groundwater
surrounding the SCL sheds. They are located close to the building.
Aquifer/pumphouse water quality
Reporting of water quality under NZ Drinking Water Standards is no longer required under
requirements of the NZ Drinking Water Standards 2018. However, NZAS continues to monitor for
pH, fluoride, conductivity and total solids monthly. The presence of E-coli is also tested routinely.
The following drawing, 90-G-01050, depicts bores routinely monitored on Tiwai Peninsula.
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Part 2: NZAS Landfill Groundwater Monitoring Programme
The NZAS landfill was opened during construction of the smelter in the late 1960’s and is consented
for use by Environment Southland.
In 2003 Environment Southland publically notified that NZAS had sought an application for a consent
to operate a landfill at Tiwai Point and that submissions from the public on the application could be
made to Environment Southland.
In support of the NZAS application an Assessment of Environmental Effects (AEE) was submitted to
Environment Southland which outlined the impact the landfill was and would have upon the local
environment including the coastal marine area. The AEE included information from reputable
independent scientific consultant organisations who concluded after comprehensive studies that
“proposed and existing activities at the Tiwai Landfill are therefore unlikely to result in adverse
environmental effects on the Bluff Harbour, or South Coast marine receiving environment.”
The Resource Consent (Discharge Permit) No 202196 was issued by the Southland Regional Council
(Environment Southland) on 8th December 2003 and states that NZAS is able to:
“To discharge contaminants onto or into land in circumstances which may result in those
contaminants (or any other contaminants emanating as a result of natural processes from
those contaminants) entering water; and to discharge contaminants from any industrial or
trade premises onto or into land. The material for disposal is waste from NZAS and the
material that is known as Haysom’s dross.”
The Discharge Permit expires on 8 December 2023.
The Discharge Permit requires NZAS to monitor for a comprehensive range of analytes (substances) in
groundwater at various locations and frequencies and report these results at six monthly intervals to
Environment Southland. Additionally, all results from a calendar year are summarised in an Annual
Report provided to Environment Southland by the 31st March of the year following. The Discharge
Permit specifies no maximum concentration (level) of contaminates in groundwater originating from
the landfill.
Surrounding the landfill are nineteen groundwater monitoring bores from which water samples are
routinely analysed. As per the Discharge Permit results from eight bores are routinely reported to
Environment Southland. To provide assurance that the data reported to Environment Southland is
valid there are an additional eleven groundwater monitoring bores surrounding the landfill with
results are reviewed by NZAS.
The landfill contains materials located in separate cells which enables potential removal and re-use at
a later date. As cells become full they are closed, covered with locally sourced cover material and then
periodically re-planted with native vegetation. New cells are then opened to replace closed cells.
Material stored at the landfill includes very fine carbon material that is unable to be utilised in the
production of new anodes, double bagged man-made mineral fibres (e.g. glass wool) and asbestos,
clean-fill of concrete and, construction / refractory bricks. The landfill also contains one cell of historic
dross that is scheduled for commencement of removal in 2021 as production capacity becomes
available by a third-party contractor. The landfill also contains a separate cell of Haysom’s dross
material.
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In 2009 the carbon cell and the Haysom’s cell were covered with an impermeable geo-membrane to
minimise leachate production from these two cells.
Where possible wooden pallets are returned to sender, or sent to a local company for dismantling and
re-cycling. If this is not possible they are crushed and shredded on site and used as groundcover at
the landfill.
All putrescible waste (i.e. from kitchens and lunch rooms) is sent off-site to the regional landfill.
Similar to municipal landfill, the NZAS landfill also contains general waste that is unable to be
economically recycled or re-used.
Groundwater flow is generally southwards to Foveaux St. There is limited groundwater flow
westwards and north to Bluff Harbour.
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Groundwater at the landfill is monitored for an extensive range of analytes. The frequency of monitoring is dependent
on the bore location and the analytes being sampled. The full range of analytes routinely analysed is:








Temperature, pH, conductivity, alkalinity
Carbon BOD5
Total nitrogen, fluoride, sulphate
A range of polycyclic aromatic hydrocarbons, total petroleum hydrocarbons,
aluminium, iron, boron, manganese, nickel, potassium and vanadium,
Kjeldahl nitrogen, nitrate and nitrite nitrogen,
Weak dissociable cyanide.

In 2006 a comprehensive survey was undertaken in some bores for; calcium, magnesium, sodium, lithium, rubidium,
phosphorus, sulphur, cyanide, silver, arsenic, barium, bismuth, cadmium, cobalt, chromium, cesium, copper, mercury,
lanthanum, molybdenum, lead, antimony, selenium, strontium, thallium, tin, uranium and zinc.
Summary of Landfill Monitoring Results
Groundwater monitoring bores surrounding the landfill show there is leaching of contaminants from materials
deposited at the landfill into the surrounding groundwater. Some bores are nominally ‘upstream’ of groundwater flow
under the landfill while others are ‘downstream’ to monitor leachate levels.
The location of groundwater bores monitored in the NZAS landfill are displayed in site map (90-G-01049) given on
Page 3.
Background bores
Fluoride levels have been chosen as an indicator for contamination in groundwater as fluoride is monitored in all bores.
Bores A20-A23 and A41 are all ‘upstream’ of groundwater flow and all indicate a limited influence of the landfill upon
groundwater.
Bore A20 and A21 are located upstream of groundwater flow through the General, Clean fill and MRP dross piles.
Fluoride levels for bores A20 and A21 are displayed below.
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A 5-10 times increase in fluoride concentration in Bores A20 and A21 has been observed since 2007. The reason for
fluoride increases in these bores is most likely due to a change in direction of groundwater flow resulting from changes
in location where materials have been deposited in the Landfill, rather than being influenced by water from the nearby
South drain.
Bore A20 continues to be variable while small peaks in bore A21 observed in 2008/2009, and in 2012, have reverted
to a normal steady state of approximately <5 g/m3.
Bore A22 is located southwestwards of the general pile and showing similar fluoride concentration to Bore A21.
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Downstream bores
Bores A30, A31, A6, A24, A40, T1A and A51-A58 are all ‘downstream’ of groundwater flow located between the landfill
and Foveaux St. All bores indicate an influence of the landfill upon groundwater.
Bore A30 and A31 are located downstream of the carbon piles. The carbon piles contain small amounts of waste
alumina and bath which contain leachable fluoride.
Bore A30 is directly south of carbon piles which are not currently capped. This is likely to be the cause of the elevated
fluoride levels observed in this location. Additionally, there are newer carbon deposits upstream of the capped carbon
pile as well as fluoride rich alumina coated discarded torbed filter bags that are highly likely to contribute to the longterm increase in the fluoride levels at this bore.
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Bore A31 is in the corner of the landfill south of the capped carbon pile. Levels are similar to back ground levels seen
in bores north of the landfill.
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The fluoride levels from the other coastal bores are displayed in the graph below. (Note: mg/L = g/m3).
Bore A55 south of the MRP dross pile has shown the greatest decrease in fluoride concentration over the last 10 years.
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The adjacent Bore A56, located between the MRP area and the Haysom’s cell is stable although still showing elevated
fluoride levels indicative of leaching of fluoride from either of these two areas.
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Conductivity is another indicator for potential contamination. Large spikes in conductivity are seen on several
occasions which do not match the elevated fluoride levels. This is likely to be due to seawater ingress into the bore.
Conductivity of seawater is approximately 50,000 µS/cm. The fluoride concentration in seawater is 1.3 g/m3 so if there
was seawater intrusion into the bores there would be a minor but observable contribution to fluoride from the
seawater. However, no correlation is observed and the absence of this correlation is not clear.
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