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The Tui Mine is an abandoned mine site on the western flanks of Mt Te Aroha. The mine was licensed by the
Crown to the Norpac mining company and produced a range of base materials, including copper, lead and zinc
from 1966 until the company abandoned the site in 1973 and went into liquidation in 1975. Unlike the
requirements imposed on modern mines the license granted for the mine did not require the mining company
(Norpac) to provide an environmental performance or rehabilitation bond. Therefore, upon abandonment of the
site, there were no monies available to fund the site closure and it remains largely unrehabilitated.

The Tui mine is now considered one owiththier endiingzffectsnadsing
as a result of the mining activity at this site:

. The Tunakohoia stream, located on Crown land managed by the Department of Conservation, is affected by
heavy metals leaching from the adits and from the tailings impoundment. These heavy metals are
contaminating the Tunakohoia stream which flows through the centre of Te Aroha;

. The Tui Stream catchment is adjacent to but separate from the Tunakohoia catchment. The Tui Stream is
also affected by heavy metals arising from the tailings dam; and

. There is an abandoned mine tailings impoundment in the Tui catchment on land owned by the District
Council. Technical reports have found that this structure is at risk of collapse in a moderate seismic event or
an extreme weather event. Such events could result in over 90,000m? of mine waste liquefying and flowing
down the Tui stream past the edge of Te Aroha.

The objective of the Tui Mine Remediation Project is to provide a sustainable solution for the long term
environmental security of the Tui mine site. The Project aims to:

. contain the tailings within a stable and secure location;

. reduce the release of contaminants into the Tui and Tunakohoia streams, thereby improving the water
quality in those streams;

. improve the geotechnical stability of the tailings impoundment;
. improve the safety and security of the site; and
. improve the visual appearance and aesthetics of the site.

The Project is planned to be completed in two phases:

. Phase 1 involves preparatory work (detailed design, site establishment and upgrading of access to the site)
and the remediation works within the underground components of the mine. Underground remedial works
will include the installation of a concrete bulkhead at the lowest discharge point from the mine, as well as
introduction of lime within the mine workings to reduce the potential for acid rock drainage from the mine.
Re-contouring and stabilisation of the waste rock stockpiles dumped in the Tunakohoia Stream during the
mining operations will also significantly reduce the contaminant loads that are currently discharging into the
receiving environment.

. Phase 2 involves remediating the tailings impoundment area and making the former ore processing area
safe for public access. The tailings impoundment will be stabilised using a combination of in-situ
stabilisation and blending of tailings, waste rock and lime/cement to provide a geotechnically stable landform
with significantly less acid rock drainage potential. The former ore processing area (and tailings
impoundment) will be made safe for general public access and the amenity values will be improved through
rehabilitation of vegetation and the provision of recreational / educational opportunities within the former
mine site.

The Tui Mine Remediation Project is a joint effort between the Ministry for the Environment, the landowners i
Matamata Piako District Council and the Department of Conservation, and Environment Waikato. The Ministry for
the Environment will fund Phase One of the Project from the Contaminated Sites Remediation Fund and seek to
obtain funding for Phase Two. Environment Waikato (through the River and Catchment Services Group) will
project manage the implementation of the remediation works. As land owners the Department of Conservation will
take responsibility for the ongoing monitoring and maintenance of works on the Departments land in relation to the
underground workings, while the District Council will take responsibility for ongoing monitoring and maintenance
of works on Councilds |l and in relati orcessingar¢cahe tailii
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This Assessment of Environmental Effects has been prepared for the Department of Conservation as the
applicant to support applications for resource consents to undertake the works associated with both phases of the
project.

It is considered that the proposed remedial works will have a positive environmental effect in terms of improving
the quality of water discharging into the Tui and Tunakohoia Streams. The lower portions of these streams are
currently devoid of aquatic life as a result of discharges from the mine, and it is anticipated that over time the
ecological values of these streams will improve. It is also considered that with the stabilisation of the tailings
impoundment, the risk of a failure of the existing embankment and a potential catastrophic effect at both a human
an environmental level is effectively removed. While there will be some short term adverse environmental effects
resulting from the implementation of the remedial works, it is considered that these can be mitigated to minor
levels through appropriate management of the works, and that the long term environmental benefits of the project
significantly outweigh the potential short term construction related effects.

This report demonstrates that the proposed activities are consistent with the relevant objectives and policies of

both the District and Regional Plans and any adverse effects are minor or can be mitigated to minor levels. The

proposed activities are also consistent with the Department
for the Bay of Plenty Conservancy.

Weighing up all of the relevant considerations and making a broad overall judgement, it is considered that the
purpose of the Resource Management Act 1991 would be achieved by granting consent for the remediation works
to proceed.
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The Tui Mine is an abandoned mine site on the western flanks of Mt Te Aroha, and is now considered one of New

Zeal andbébs most contaminated sites. There have been sever al

abandonment in 1973, however none of these have resulted in any effective improvement on the receiving
environment, or the public health and environmental risk posed by the unstabilised tailings impoundment at the
site.

In 2007 the Tui Mine Remediation Project was formally established as a joint effort between the Ministry for the
Environment, Environment Waikato, Matamata Piako District Council and the Department of Conservation. The
objective of the Project is to provide a sustainable solution for the long term environmental security of the Tui mine
site.

The Project aims to:

. Contain the tailings within a stable and secure location;

. Reduce the release of contaminants into the Tui and Tunakohoia streams, thereby improving the water
quality in those streams;

. Improve the geotechnical stability of the tailings impoundment;
. Improve the safety and security of the site; and
. Improve the visual appearance and aesthetics of the site.

A Memorandum of Understanding® has been developed which sets out the roles and responsibilities of the
various parties involved in the Tui Mine Remediation Project including:

. The Ministry for the Environment who will fund Phase One of the Project from the Contaminated Sites
Remediation Fund and seek to obtain funding for Phase Two.

. Environment Waikato who will project manage the implementation of the remediation works through the
River and Catchment Services Group. Environment Waikato is also the regulatory authority responsible for
assessing and enforcing compliance with the Waikato Regional Plan.

. The Department of Conservation who, as land owner, will take responsibility for the ongoing monitoring and
maintenance of works on the Departments land in relation to the underground workings.

. The District Council who, as land owner, will take responsibility for ongoing monitoring and maintenance of
wor ks on Council 6s |l and in relation to the TheaDistridgt ngs
Council is also the regulatory authority responsible for assessing and enforcing compliance with the
Matamata-Piako District Plan.

A Governance Group has also been established which includes the Deputy Chief Executive of the Ministry, the
Chief Executive Officers of Environment Waikato and the District Council, and the Bay of Plenty Area Conservator
of the Department with a position also established for a representative from Ngati Rahiri Tumutumu. The
Memorandum of Understanding sets out the functions of the Governance Group which is essentially to provide
high level governance to the Project with more detailed oversight of the implementation of the Project being
undertaken by a Steering Group which comprises a nominated member from each of the Ministry, Environment
Waikato, the District Council and the Department.

This report has been prepared on behalf of the Department of Conservation as the applicant in support of
applications for resource consent to carry out works associated with the remediation of the Tui Mine.

The report has been prepared in accordance with Section 88 of the Resource Management Act 1991 (RMA) and
describes the proposal, assesses its environmental effects, and measures it against the provisions of the
Matamata-Piako District Plan and the Waikato Regional Plan.

! Memorandum of Understanding in Relation to the Tui Mine Remediation Project.
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2.1 Site and Location

The Tui Mine site is located on the north western flank of Mount Te Aroha which is the highest peak of the Kaimai
range at 952 metres above sea level (refer Figure 1). The size of the mountain means that it is significant
landmark within the southern portion of the Hauraki Plains and also ensures that it attracts large amounts of
rainfall from the prevailing westerly weather. The mine itself is situated between altitudes of 300m i 700m above
sea level.

The Te Aroha Township sits at the base of the mountain, approximately 2km west of the existing tailings
impoundment as the crow flies. There are two streams, the Tui Stream and the Tunakohoia Stream, that are
within the vicinity of the mine. These streams flow through the Te Aroha Township, into the Waihou River and
eventually into the Firth of Thames. The locations of these streams are shown in Figure 2.

As shown on the Tonkin & Taylor Water Monitoring Location Plan (Appendix A), the Southern branch of the

Tunakohoia Stream lfovdnafa&) hios al soatéd just south of the min
branch is free of acid mine drainage and contributes to the current municipal water supply for the Te Aroha

Township.

The site is located on land legally described as Section 117, Block IX, Aroha Survey District (owned by MPDC)

and Part Te Aroha (Crown land gazetted as state forest, administered by the Department of Conservation). The

tailings area is designated in the Matamata-Pi ak o Di strict Pl an for &éWetbéer Supply C
purposes (Designation 10). The underlying zoning of the tailings area in the Matamata-Piako District Plan is

Kaitiaki (Conservation) Zone (Refer Figure 3).
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Figure 2 Location of Tui Mine in relation to Te Aroha

=

DOC

MPDC

I

A= N
Figure 3 District Plan Map Figure 4 Property Boundaries

2.2 Description of Local Environment

The DOC boundary marks the start of the Kaimai Mamuka Forest Park, with the former ore processing area and
underground workings of the mine located within the Park, and the tailings impoundment areas just outside the
Park boundary. Vegetation in the general vicinity of the mine site is characterised by regenerating hardwood
forest typical of the Kaimai ranges including kanuka, mamaku, rewa rewa, tawa puriri and kohekohe, as well as
introduced weed species such as pampas grass and fox glove which are being controlled by DOC.

The area provides habitat for a range of native and introduced fauna. The native species that are present in the
area include gray warbler, North Island fantail, tui, bellbird, long tailed and shinning cuckoo, New Zealand Pigeon,
silvereye, morepork, New Zealand Kingfisher, Australasian harrier and welcome swallow. The Northern Kaimais
are generally the recognised limit for whitehead, North Island robin, North Island tomtit and rifleman in the North
Island. These species are tall, climax forest dwellers so are unlikely to be present in the disturbed area where the
mine is located but may be found in better quality forest nearby. The threatened Hochstetters frog, striped skink
and Te Aroha stag beetle are also known to be higher up in the catchment. Introduced species that are likely to

8 March 2010 3



Tui Mine Remediation Project AECOM
Tui Mine - Phase 1 & Phase 2 Remedial Works - Assessment of Environmental Effects

be present include house sparrow, hedge sparrow, chaffinch, redpoll, goldfinch, greenfinch, yellowhammer,
starling, song thrush, myna and magpie.

In the vicinity of the mine both the Tui and Tunakohoia Streams are considered to be high quality hard mountain
bottom streams that support healthy macroinvertebrate communities in those sections of the stream not impacted
by acid rock drainage from the mine. However, downstream of the mine ongoing acid rock drainage with its
associated heavy metal loading into these streams effectively precludes the establishment of any
macroinvertebrates, not even pollution tolerant species (refer ecological monitoring report in Appendix A). Further
downstream of the mine the Tui stream runs through the Te Aroha golf club, with approximately 250m of the
watercourse being in a buried culvert from below the golf course to SH26, and then open channel flow through
farmlands to the Waihou River. The Tunakohoia stream is an open watercourse for its full duration from the
Waihou River with a box culvert under SH 26.

The New Zealand Freshwater Fish Database® has two records of fish surveys being undertaken in the Tui stream
(1981 and 1997) however on both occasions no species were found. There were no records of fish surveys in the
Tunakohoia stream. The lack of fish in the Tui stream (and presumably the Tunakohoia stream) is considered to

be primarily related to the adverse effect of contamination being discharged into these streams from the Tui mine.

2.3 History
The Tui Mine has a long history, dating back to the second half of the 19th Century when it first started operating
during the New Zealand 6Gold Rushdé era. The initial oper at

around the turn of the century.

In 1966 the Tui Mine was reopened by a consortium of mining companies which operated as Norpac Mining. The
Norpac operation focussed on the excavation of base metals such as copper, lead and zinc. Norpac extracted
around 160,000 tonnes of ore from the mine over a period of approximately 7 years.

The mine was licensed by the Crown to the Norpac mining company until the company abandoned the site in

1973and went into |iquidation in 1975. Unlike thegrequiremen
license did not require the company to prove an environmental performance or rehabilitation bond. Therefore,

upon abandonment of the site, there were no monies available to fund the site closure and it remains largely

unrehabilitated.

The Tuiminesite i s now consi de rmeahingano ondé is hejd hcaouniabls for itsecleanup.

2.4 Site Description

The abandoned mine is comprised of three main components i the underground workings, the former processing
plant and tailings impoundment, and the waste rock stockpiles. The general location of these works areas are set
out in Figure 5 with a more detailed plan showing the various components of the site located in Appendix O (refer

URS drawing C-100).
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Figure 5 General location of works areas

24.1 Underground Workings

The underground workings (or fAaditso) consist of two main r
mineral rich veins- the Ruakaka Vein and the Champion Vein. All of the underground workings that were

constructed to extract minerals from the two veins are located between the Tui Saddle and the Mount Te Aroha

access road. The network comprises of five levels of underground workings which are all located between 500m

and 700m above sea level.

The underground workings that were created to exploit the Ruakaka vein essentially run east to west, spanning a
length of approximately 650m, while the underground workings created to exploit the Champion vein run north
east to south west and span a length of approximately 800m. The workings for the two veins are connected by an
open passage (cross cut).

The underground workings can be accessed via adits at Champion Levels 4 and 5. The walking track from Te
Aroha to the Tui Saddle incorporates part of the historic assess tracks to the Level 5 and Level 4 adit entrance,
and these adits are readily accessible by foot.
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Figure 6 Partially collapsed underground workings Figure 7 Champion level 5 Portals

242 Tailings Impoundment and Ore Processing Area

The tailings impoundment is located within a former tributary of the Tui Stream at approximately 350m above sea
level. The tailings are a finely ground waste product resulting from the extraction of the metals from the ore
(mineralised rock) removed from the mine. The tailings impoundment covers an area of approximately 15,000m”
and is estimated to contain more than 90,000 m® of tailings material. A buttress embankment of gravel and
coarse tails has been placed on the downstream side of the tailings pile to contain the tailings, which are up to
18m deep in places.

Adjacent to the tailings impoundment is the former ore processing area. Many remnants of the processing area
still remain on site and could contribute to the potential future heritage value of the area.

Access to the tailings impoundment and processing area is obtained via Tui Road, most of which is public road
administered by MPDC. The road is currently gated at the end of the public portion of the carriageway to stop
members of the general public gaining access to the Tui Mine. Above the existing gate, the access road is under
the ownership of DOC.

Figure 8 Tailings Impoundment Figure 9 Ore Processing Area

243 Waste Rock Stacks

During the mining operations material removed from the mine that was not processed (waste rock) was simply
dumped at the base of the Champion Level 4 and 5 adit entrances. At the Champion Level 5 adit the waste rock
stack covers the floor of the valley and the Tunakohoia stream runs over the surface resulting in considerable
erosion of the downstream face of the waste pile (refer Figure 10).
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The Level 5 waste rock stack has an area of approximately 1,000m? and may be up to 15m thick in places. Mine
records suggest that in the order of 11,000m? of waste rock may be present in this stack, although erosion by the
Tunakohoia Stream will have reduced this volume significantly.

The waste rock stack at Champion Level 4 has an area of approximately 2,000m? and an approximate volume of
4,500m3 configured in various irregular stockpiles on the southern face of a steep sided natural valley. In places it
is up to 7m thick. The Tunakohoia stream has now largely eroded down to base rock along the northern edge of
this waste pile although there is still ongoing erosion of this material into the Tunakohoia Stream (refer Figure 11
and Figure 12).

There is also an ore stockpile located above the former processing area. Ore material was stored at the stockpile
prior to being processed (refer Figure 13).

Tunakohoia North Branch Tunakohoia North Branch

Figure 10  Level 5 Waste Stock Pile Figure 11  Level 4 Waste Stock Pile

Figure 12 Level 4 Waste Stock Pile Figure 13  Ore Stock Pile above former processing area

25 Environmental Concerns

Concerns have been expressed over the past 15 to 20 years regarding potential environmental hazards arising
from the site. These hazards include water contamination in the Tui and Tunakohoia Streams and the Waihou
River due to acid rock drainage, and the threat of tailings impoundment failure.

251 Contamination of Water Courses from Acid Rock Drainage

Acid rock drainage (ARD) is a term used to describe acidic leachate, seepage, or drainage that results from the
breakdown of sulphide materials, such as pyrite (iron sulphide), when exposed to air and water. This breakdown
or reaction of sulphide materials occur s ndenaedbythd y
common presence of yellow-orange stains or deposits around exposed pieces of iron, marshy sediments, or at
the edges of hot springs. ARD can also be generated in other non-mining settings such as natural springs.
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Natural bacteria present in most surface sediments greatly accelerate the ARD forming processes. These
reactions yield low pH (acidic), high sulphate water that has the potential to mobilise metals (most commonly iron,
copper, aluminium, manganese, zinc, arsenic and nickel) contained in the geological materials that are contacted.

Theoretically the formation of ARD and resulting degradation of water quality would not occur if the metal 1

sulphide materials remain buried in the oxygen-depleted environments under which they were formed. Problems

arise when these minerals react with oxygen in air, such as when they are excavated, broken up and transported,

or exposed at the earthoés surface during mining. Not alll
ARD, for example ARD may not occur if the sulphide materials are nonreactive, the rock contains sufficient

alkaline material to neutralise any acid generation, or the climate is arid and there is insufficient rainfall infiltration

to generate leachate.

ARD is occurring at the Tui mine site. As a result groundwater and surface water originating from the site has low
pH (is acidic) and contains elevated concentrations of trace metals, particularly copper, lead and zinc. At elevated
concentrations these metals pose a risk to the aquatic receiving environment, as well as a potential public health
risk through contact recreation (i.e. through swallowing water while swimming).

There are four distinctive sources of contamination resulting from ARD at the Tui site

. The underground workings

. Waste rock stack at Level 4

. Ore stockpile and crushed rock in vicinity of former or processing plant
. Tailings impoundment.

Contaminant Discharges into the Tunakohoia Stream

Groundwater currently enters the underground workings and discharges from adits directly into the northern
branch of the Tunakohoia Stream ( 6 Tunak o hoi a . The moshsigfificaatmischadgg is from the
Champion Level 5 adit which is the lowest discharge point from the mine. Flows discharging from Level 5 are
currently in the range of 3 to 20 litres per second and vary in response to rainfall. Groundwater also discharges
from the Champion Level 4 adit, although flows are significantly lower (approximately one third the flows of Level
5).

“\

A Can

Figure 14  Discharge from Champion Level 5 Adit (staining is Figure 15  Discharge from Level 4 adit
iron floc precipitate)
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In addition, the waste rock stack at Level 4 contains mineralisation which is currently oxidising and generating

ARD. The waste rock stack at Level 5 is 6cleand, meaning that
Water that has been in contact with the Level 4 waste rock pile is discharged directly into the north branch of the

Tunakohoia which adjoins both of the waste rock piles. The discharge from the ore stockpile flows from the

processing plant area through a culvert under Tui Road and through the bush before discharging into the

Tunakohoia north branch.

In the vicinity of the tailings impoundment it is understood that a buried pipe conveys potentially contaminated
groundwater from the historic ore processing area/waste stockpile area into the Tunakohoia north branch
catchment. The approximate location of the underground pipeline is shown on the schematic drawing of the
tailings impoundment within Figure 16.

In 2002 EW staff carried out water quality testing within the Tunakohoia Stream as it flows through the Te Aroha
Township. The quality of the water was tested in relation to the relevant guideline and exposure assessments to
determine actual risk to human health were made (see Appendix B). The tests found that iron levels in the stream
were high and cadmium concentrations consistently exceeded the ANZECC Guidelines for primary contact
recreation.

An in-stream ecological assessment of monitoring locations within each of the northern and southern branches of
the Tunakohoia Stream was carried out in September 2009 (refer Ecological Monitoring Report within Appendix
C). The report concludes that both the southern (SW8) and northern branches (SW7) of the Tunakohoia Stream
have a very favourable physical habitat to support aquatic in-stream ecological communities. However, while the
south branch of the Tunakohoia Stream had a correspondingly high score in terms of supporting a healthy
macroinvertebrate community, the north branch was effectively devoid of any aquatic invertebrates. These results
highlight the significant detrimental effect that discharges from the mine is having on the ecology of the north
branch of the Tunakohoia Stream.

Contaminant Discharge into the Tui Stream

Groundwater and surface water discharges from the tailings impoundment area flow directly into a tributary of the
Tui Stream which runs through the Te Aroha golf course at the northern end of the Te Aroha Township. A
schematic plan of the routes by which ARD discharges from the tailings impoundment into the receiving
environment is set out in Figure 16 below.

As illustrated, the majority of the discharges that have been in contact with the tailings are directed to the Tui
Stream. Some of the discharge is piped beneath the Mt Te Aroha access road to a discharge point within the
catchment of the Tunakohoia north branch. This discharge is likely to contribute to the poor quality of the
Tunakohoia stream.
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Figure 16  Contaminant discharges from the tailings impoundment

Tunakohoia north branch

The discharges into the Tui Stream are similar in make-up to the discharges from the underground workings but
generally have higher concentrations of contaminants. The higher contaminant levels are the result of the
continual oxidation of materials near the surface of the tailings, producing sulphuric acids, which create higher
acidity levels of the surface water. This acidic water slowly percolates through the tailings, mobilising heavy
metals that are leached out of the tailings material and eventually into the Tui Stream.

In-stream ecological assessments of two locations within the Tui Stream were carried out in conjunction with the
testing of the Tunakohoia Stream in 2009 (see report within Appendix C). One of the monitoring locations (SW12)
was upstream of the discharge from the tailings impoundment while the other (SW13) was downstream of the
tailings impoundment. Similar to the monitoring of the Tunakohoia Stream, the monitoring confirmed that while
the physical habitat quality for both sampling locations is of a relatively high value, only the upstream sampling
site supported a healthy macroinvertebrate community. The downstream site was also effectively devoid of
macroinvertebrate highlighting the significant effect the discharge from the tailings impoundment is having on the
ecology of the Tui Stream. As noted in Section 2.2 two records in the New Zealand Freshwater Fish Database
recorded no fish species being found in the Tui stream during investigations in 1981 and 1997.

A photo of the discharge from the tailings impoundment that enters the Tui Stream is shown in Figure 17 below.
Note the orange colouring that is a result of the iron floc, similar to the discharge from the Level 5 adit in Figure
14,
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Figure 17  Discharge from tailings impoundment Figure 18  Tailings Material

252 Contaminant Discharge into the Waihou River Catchment and Firth of Thames

Both the Tui and the Tunakohoia Streams discharge into the Waihou River which ultimately discharges into the
Firth of Thames. Water quality monitoring by EW? at Te Aroha indicates consistently elevated levels of
phosphorus and nitrogen and high turbidity which is indicative of the intensive agricultural landuse upstream of
this location. A graph of the ecological health water quality parameters measured at Te Aroha between 2004-2008
are set out in Figure 19 below, while the overall ranking of the Waihou at this location compared to other rivers in
the Waikato is set out in Figure 20.

Percentage Percentage
a 25 50 75 100 a 25 50 75 100
Waiohotu Stream -
Di I X n Piakonui Stream —
H Walomou Stream —
R L Mangawhero Stream ————
Turbidity I Waihou River (Whites Rd) ——
Ammgnia Waihou River (Okauia) —
raka Stream I
Temperature — Waihou River (Te Archa) I
Total phaspharus Waitga River (Landsdowne Rd) —
TCI!El nilr;; en Piako River (Kiwitahi) —
Waitakaruru River —
Piako River (P-T Rd) —
Auerggg I Waitoa River (Mellon Rd) S
Excellent Satisfactory ® Unsatisfacto Excellent = Safisfactory ® Unsatisfactory
Figure 19  Ecological Health Indicators for Waihou River at Te Figure 20 Comparison of Ecological Health for Waikato Rivers

Aroha

8 http://www.environmentwaikato.govt.nz/Environmental-information/Rivers-lakes-and-wetlands/healthyrivers/Our-
other-rivers/Water-quality-monitoring-map/Waihou-River-at-Te-Aroha-NIWA-site/
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The potential impact of elevated levels of heavy metals in the Tui and Tunakohoia stream on the Waihou River
has not been quantified. While there will be an increase in the total metal loadings discharging into the Waihou
River (and ultimately into the Firth of Thames), the significant volume of water in the Waihou River compared to
the Tui and Tunakohoia Streams is likely to be leading to rapid dilution which would make measuring potential
effects difficult. For example the 1 in 5 year low flows from the Tunakohoia Stream are estimated to be 1 litre per
second compared to 25,000 litres per second in the Waihou River (i.e. a 25,000 times dilution factor).

As part of a Masters Thesis, Remelia Sharplin4 undertook four water quality monitoring rounds within the Tui and
Tunakohoia Stream in 2007 and estimated the mass discharge of heavy metals (or mass flux) within these
streams as they ran through the Te Aroha Township. These results indicated that a combined total of
approximately 2,000 kg of zinc, iron and manganese, and a combined total of approximately 100 kg of arsenic,
cadmium and lead entered the Waihou River from the Tui Stream in 2007.

For the Tunakohoia Stream, the measurements indicated that a combined total of approximately 3,000 kg of zinc,
iron and manganese, and a combined total of approximately 30 kg of arsenic, cadmium and lead entered the
Waihou River in 2007.

The remediation measures proposed for the Tui mine site will reduce the overall contaminant loading into the
Waihou River and ultimately the Firth of Thames.

253 Tailings Impoundment: Geotechnical Instability and Public Health Concerns

The tailings impoundment consists of over 90,000 m® of tailings that are either oxidised, which are in a solid form,

or unoxidised, which are in a semi liquid form. Theo xi di sed | ayer effectively forms a h
surface of the impoundment. Below this is a substantial thickness of unoxidised tailings. Figure 18 shows the

difference between the more oxidised tailings (lighter orange coloured solids) and the saturated tailings where

only minimal oxidation has occurred (darker grey coloured sludge). The concentrations of contaminants at the

tailings surface (0-100mm) are less than at depth but are still high in relative terms.

The other key area of concern with regard to the tailings impoundment is its potential instability. In 2000, an

assessment was made of the stability of the tailings impoundment that was based on drilling investigations and

stability analysis. The results of this work are presented in the report entitled 6 T u i Mi ne Tailings | mpoul
Geotechnical Stability RwWomdwardClydaNZy200R). $his asdessnens conuladed 0

that the tailings impoundment presents a significant risk in terms of its geotechnical stability, with slope movement

potentially leading to the release of tailings into the Tui Catchment.

The Tui Mine Remediation i Liquefaction Assessment undertaken in October 2008 conclude that there is a low
probability of liquefaction of the tailings embankment and the materials contained within the embankment will
have a sufficient factor of safety against liquefaction during a 1 in 150 year seismic event to a Richter magnitude
of approximately 5.1. However, the report concludes some 40% of the tailings material can be expected to
undergo liquefaction in the event of a 1 in 2,500 year earthquake to a Richter magnitude of approximately 5.5.

Significant contributing factors to failure are identified by these investigations further increasing the risk of
instability. In addition the increasingly poor state of decant systems and underdrainage pipe work means the risk
of failure due to piping or ponding on the impoundment surface leading to saturation of the tailings mass continue
to increase.

Testing of the surface of the tailings impoundment was carried out at the same time as the testing of the
Tunakohoia Stream in Te Aroha in 2002 (Memo: Health risk associated with contact with the Tui Mine tailings,
Appendix B). The purpose of the testing was to assess the potential risks that would be associated with contact
with, or ingestion of, the Tui Mine Tailings. Testing was limited to the four most serious risks which were lead
poisoning, mouthing of mineralised rock, hydrogen sulphide poisoning and mercury poisoning. The report
concludes that the health risks are difficult to quantify however two of the four risks, mouthing of mineralised rock
and hydrogen sulphide poisoning, do represent potentially serious risks to human life.

* Sharplin, R. 2008 Environmental Geochemistry after partial site remediation at Tui Mine, New
Zealand. MSc Thesis by Remalia Sharplin, held at Auckland University.
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254 Cyanide Drums

There is anecdotal evidence that there may be a large number of cyanide drums located beneath the tailings
impoundment. However, data collected from interviews with previous site staff, intrusive boreholes and hand
augers have not identified the presence of the drums. Water quality data to date has only indicated trace levels of
cyanide which does not confirm the presence or otherwise of any cyanide drums within the impoundment.

2.6 Remediation Activities at the Tailings impoundment

There have been a number of rehabilitation initiatives at the site, but none have resulted in any effective

improvement in water quality discharging from the site. Duringthe1 9 70086s buttressing of the tai
was undertaken to reduce the potential risks to the downstream community and properties posed by failure of the

tailings impoundment. However, these works were a temporary measure and the buttressing implemented is no

longer adequate to assure embankment stability.

In addition to the buttressing of the tailings impoundment, works were carried out to protect the downstream area
of the tailings impoundment which included a gabion and silt dam. The gabion was an erosion control structure
made of small to medium sized rocks contained in wire mesh baskets. As a result of a high intensity rain storm
which hit the site on 9 January 2003, the gabion and silt dams failed. In April 2006, Environment Waikato
undertook extensive gully control works to stabilise the silt pond dam and the downstream grade control structure.
The following works were completed:

1) Replacement of the silt pond dam located downstream of the tailings impoundment and excavation of the silt
previously deposited in the silt pond. Prior to remedial works, the failed sediment trap flowed freely into the
Tui Stream some 250m downstream. It is now a standing body of water. Because the silt pond has been
reinstated, the contaminant load within the discharge from the tailings is reduced.

2) Construction of a replacement for the failed gabion structure, downstream of the new sediment trap and
spillway (Figure 22). The new structure is made of large andesite rocks packed into the stream bed to form
a secure channel, at a much lower gradient than the original structure.

3) Improved storm water drainage at the site of the tailings impoundment.
4) Revegetation of the lower tailings site.

5) Matamata-Piako District Council installed a new gate on Tui Road to restrict vehicle access to the tailings
site. This gate is located 10 metres uphill of the Golf Link Track. Once a popular location for 4-wheel drive
pursuits, the tailings impoundment is no longer accessible, thereby reducing the damage to the tailings
impoundment and the amount of airborne dust particles entering the local streams.

Figure 21 Original Gabion Structure Downstream of Tailings Figure 22: Spillway Constructed in 2006
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