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1. Introduction

Water rights and resource consents for the Tailings Storage Facilities (TSF) Storage la and
Storage 2 require the preparation, review and update (if necessary) of a Tailings Storage Facility
Monitoring Plan (TSFMP) and shall provide such update Plan to Waikato Regional Council (WRC)
annually (Condition 16 and 17). The Plan was updated in 2010 and again in 2014, however it was
not approved. An addendum was subsequently approved. This plan is the fourth iteration.

This is plan will be updated every two years, or if any significant changes occur in the design or
operation of the tailings storage facilities.

2. Consent and Water Rights

With respect to Storage 1A there are four consents that require a TSF Monitoring Plan:

e Discharge permit 971303 was granted to place waste rock and other material onto the
ground to establish Storage 1A

o Discharge permit 971304 was granted to discharge tailings into Storage 1A

¢ Discharge permit 971305 was granted to discharge seepage from Storage 1A into the
ground

o Water permit 971306 was granted to divert groundwater from within the footprint of storage
1A into subsoil drains

For Storage 2, Natural Water Rights prescribe monitoring conditions that are covered in this Plan:

e W1761 permits the discharge of natural water containing waste onto the land and into the
ground beneath Storage 2 and the ‘holding’ pond. This water right contains conditions that
are essentially the same as those for Storage 1A.

In addition water rights:

o W1749 permits damming of unnamed water courses within the area of Storage 2

e W1750 permits damming of unnamed water courses within the area for storage 1 (the
consent is still active despite storage 1 being superceded by storage 1A)

e W1751 permits the damming unnamed water courses in order to construct a perimeter
bond [sic] and access road around the north, west and south edges of the designated areas
for storages 1 and 2 for waste and tailings disposal

e contain a condition that requires a management plan to describe sequencing of earthworks,
runoff control facilities and rehabilitation necessary to meet the conditions of this right. The
management plan will detail works and maintenance requirements for the following phases:

a. construction
b. operation of system while mining is taking place
C. post operational requirements.

These conditions are met through the Operation, Maintenance and Surveillance Manual, Version
2018 (WAI-350-PLN-007 Operations Manual).

Also consents W1749 and W1750 condition 4, requires a contingency plan to minimise leachate
to protect downstream users. Compliance with this condition is met in this Monitoring Plan.
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The detailed water rights and resource consent conditions are provided in Appendix A. Specific
conditions related to monitoring are outlined in the next section.

2.1 Background to Consent Changes

The monitoring plans for Storage 1a and Storage 2 were integrated in 2004 following a review and
change to consent conditions.

Prior to the review of the Tailings Storage Facility Monitoring Plan in 2004, there were separate
monitoring programmes for each tailings storage facility in accordance with their respective
consents and management plans.

The operation and monitoring of Storage 2 was covered under resource consent W1761, and the
monitoring programme has been developed under this consent since it was granted in 1987. The
extended project resulted in additional consents relating to Storage 1A being granted in 1999. A
change to the special conditions for the Storage 2 consent was sought in 2002, to align the
conditions with those for Storage 1A. As a result the next step was to integrate the monitoring
programmes for Storage 1A and Storage 2. This would allow greater ease of management and
streamlining of monitoring and reporting processes.

Justification for a previously reduced, monitoring programme for the underdrainage and
groundwater monitoring of both Tailings Storage Facilities was detailed in a 2003 report: Tailings
Storage Facility — Review and Integration of the Underdrainage and Groundwater Monitoring
Programmes for Storage 1A and 2 (TSF — Review 2003).

The WRC consent evaluation report for Storage 1A provides a review of changes. These proposed
similar objectives and also to reduce the amount of monitoring required. Amendments were made
to the monitoring required under conditions 22, 24 and 25 of consents 971303, 971304, 971305
and 971306, which are common conditions to each. These conditions provide the flexibility for
monitoring to be detailed in the TSFMP and in the future, monitoring requirements could be
reviewed simply through changes to the TSFMP (subject to WRC approval) rather than going
through a formal consent change process. A revised TSFMP (version 2.0 February 2004) was
prepared that reflected the various changes to the monitoring regime. The revised TSFMP also
included proposals to amend the monitoring regime for the underdrainage system.

In May 2014 an extensive internal review of the TSF groundwater monitoring sampling frequency
and network was undertaken by GWS Ltd. Requested changes were submitted as part of an
Addendum to the plan and approved by peer reviewers James Pope and Chris Kidd and
subsequently WRC (Appendix D). Changes implemented included:

e the number and frequency of wells routinely sampled were reduced

e biannual water level, pH and Electrical Conductivity measurements conducted

e annual water quality sampling in selected wells were considered adequate to identify
trends

e special investigation wells for triggered wells or noted rising trends
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In summary the groundwater sampling frequency was reduced. The quantity of groundwater
samples taken was also decreased with wells defined as being either ‘scan’ or ‘scan and sample’
wells. These changes were implemented late 2014 after the annual peer review meeting.

Although reviewers agreed annual sampling of selected wells would suffice to identify any trends,
OGNZL currently conducts bi-annual (winter and summer) sampling.

2.2

Monitoring Plan Requirements

221 Tailings Storage Facility 1A

Condition 16 of Storage 1A consents states that the Tailings Storage Facility Monitoring Plan must
be designed to monitor and assess the effects of the tailings storage facility on the land, ground
and groundwater resources. The Tailings Storage Facility Monitoring Plan shall address at least
the following:

Completion of a risk management plan, as defined in the Australian/New Zealand Standard
for Risk Management (AS/NZS 4360:1999) or any subsequent replacement standard. The
purposes of the risk management plan shall be to:

¢ identify and assess the operational risks relating to StoragelA,

e develop risk reduction actions where assessed risks are not at an acceptable level,
and,

e develop an appropriate monitoring programme.

An overall description of the Tailings Storage Facility monitoring systems and the measures
to be adopted to meet the objectives of the groundwater and surface water management
system.

Details of the proposed structural integrity monitoring programme for the embankment of
Storage 1A.

Details of the monitoring programme of Storage 1A effects on subsurface hydrogeology,
including the establishment of monitoring bores for the purposes of detecting seepage
escaping the underdrainage system, and to determine the representative groundwater
guality for shallow and deeper groundwater around the perimeter of the waste disposal
area (Area D) (Appendix F). These monitoring bores shall include:

¢ background monitoring bores to be established up-gradient of Storage 1A to be used
as control sites;

e detection monitoring bores to be installed immediately down gradient of the
embankment of Storage 1A for the purposes of gaining an early indication of any
groundwater migration containing waste rock or tailings underdrainage;

e compliance monitoring bores to be installed down-gradient of the detection bores
and up-gradient to the receiving surface waters.

The measurement and monitoring of the liner and cover system integrity (by measuring
drainage quality and flow from all underdrainage and surface collection systems) in order
to verify the "as built" structure is achieving predicted design performance objectives.

In detailing the monitoring programmes the consent holder shall provide information on the
monitoring methods proposed, the monitoring locations, parameters to be monitored, and
the calibration and maintenance of monitoring equipment.
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In the event of any conflict or inconsistency between the conditions of this consent and the
provisions of the Tailings Storage Facility Plan, then the conditions of the consent shall prevail.

Condition 17 states that the Tailings Storage Facility Monitoring Plan shall be submitted to the
Waikato Regional Council for approval at least one month prior to the exercise of this consent.
The consent holder shall review and update (as necessary) the Plan and shall provide such
updated Plan to the Waikato Regional Council annually.

222 Tailings Storage Facility 2

Condition 5 of W1761 was also amended to three conditions; 5A, 5B and 5C. Conditions 5A and
5C are exactly the same as conditions 16 and 17 for Storage 1A — effectively integrating the
monitoring requirements for both tailing storage facilities.

Condition 4 in W1749 requires details of contingency plans to describe methods to be used to
minimise the generation of leachate to protect downstream users and uses during construction,
operation and post-operational phases. This Monitoring Plan incorporates a contingency plan to
meet this condition.

Management plans are also required under Condition 1 in of permits W1750, and W1751 for the
control of stormwater and suspended solids and to ensure the safe construction and control of the
bund.

2.2.3 Exclusions

This Plan does not cover water rights or consent conditions relating to other management plans,
rehabilitation plans or progressive rehabilitation.

2.3 Objectives of the Consent

Objectives of the consents that closely relate to the requirements of the TSF Monitoring Plan are
captured in conditions 26, 27 and 29 of Discharge Permit 971303 (Appendix A).

Condition 26 requires that:

a. Seepage from S1A in combination with all other discharges authorised from the waste
disposal area shall not cause an adverse environmental effect on adjacent surface waters,
as indicated by the receiving water criteria in Table 2, or on users of this resource, or on
aqguatic biota, outside the footprint of S1A.

b. Seepage from S1A in combination with all other discharges authorised from the waste
disposal area shall not cause an adverse environmental effect on groundwater or on users
of this resource, outside the boundaries of Area D (Appendix F).

Condition 27 requires the provision of an annual TSF Monitoring Report to include the following
information (summarised):

a. Data from monitoring undertaken during previous year
b. Identification of environmentally important trends
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c. Interpretation and analysis of any change in ground water chemistry over the previous year
and predictions of any future changes in groundwater or surface receiving water chemistry
that may arise as a result of these trends. In addition the consent holder shall identify what
contingency actions, if any, it proposes to take in response to these predictions.

d. Any contingency actions that may have been taken during the year.

e. Comment on compliance with all conditions and any reasons for non-compliance or
difficulty in achieving conformance with the conditions of this consent.

f. A summary and analysis of complaints relevant to this consent, from the complaint log
(refer Schedule 1).

g. Any works that have been undertaken to improve environmental performance or that are
proposed to be undertaken in the forthcoming year to improve environmental performance
in relation to activities permitted by this consent.

The report shall be forwarded in a format acceptable to the Waikato Regional Council.

Condition 29 states the discharges authorised by this (TSF) consent, in combination with all other
discharges authorised for this site, shall not cause a significant adverse environmental effect on
the receiving groundwater and surface water, or on users of these resources, or in the case of
surface water, on aquatic biota. To that end discharges associated with the tailings and waste
rock storage facility, either separately or in combination with other discharges, shall not cause the
receiving water standards in Table 1 to be breached.

24 Other Consent Requirements

Other (TSF1A) consent conditions that relate to the monitoring and performance of the TSF are
summarised below.

Condition 17:

¢ Review and update the Plan (as necessary) and shall provide such updated Plan to the
Waikato Regional Council annually.

Condition 18:

¢ Measure and record the volume of storage provided by the available freeboard behind the
embankment structure.

Condition 19:
¢ Establish and maintain an inventory of sources and estimated volumes of available inert
material

e Update inventory at six monthly intervals and balanced against estimated future demand
for inert material

e Prepare and implement contingency measures to ensure that proper control of
geochemically active materials is maintained in the event a shortfall occurs or is identified
in advance

e Report annually to Waikato Regional Council a summary of the inventory and details of any
measures which have needed to be taken.

OUR VALUES:



TSFMP 2019 \
WAI-200-PLN-010 ,J

OCEANAGOLD

Condition 20:

e At monthly intervals collect a sample of tailings being discharged to the tailings pond, and
shall determine its acid neutralising capacity (ANC), maximum potential acidity (MPA), and
net acid generation (NAG) capacity. The date the sample is collected and the ANC, MPA
and NAG results shall be reported to the Council annually.

Condition 21:

¢ Install groundwater quality monitoring bores downstream of the embankment structure for
the purpose of detecting seepage escaping the underdrainage system, and to allow
accurate and representative monitoring of discrete zones within the groundwater system.

Condition 22:

¢ Undertake “scan monitoring” in both shallow and deep aquifer systems, of water levels, pH,
and conductivity in order to establish trends in the monitoring bores.

e Scan monitoring throughout the term of these consents in accordance with the
requirements of the approved Tailings Storage Facility Monitoring Plan.

e Monitoring results forwarded to Waikato Regional Council at quarterly intervals.

Condition 23:

o Provide the Council within 12 months baseline monitoring data sufficient to characterise
the groundwater regime in the Storage 1A catchment prior to placing PAF material.

Condition 24:

e Undertake a groundwater “compliance monitoring” programme in accordance with the
requirements of the approved Tailings Storage Facility Monitoring Plan

¢ The compliance monitoring programme shall be undertaken at the baseline, detection and
compliance monitoring bore locations.

Condition 25:

e At any time following completion of baseline monitoring, if monitoring results within the
detection wells or the compliance wells differs from the relevant trigger level for that well
over two consecutive readings, as defined in the approved Tailings Storage Facility
Monitoring Plan, then the consent holder shall initiate the Contingency Plan detailed in the
Tailings Storage Facility Monitoring Plan to characterise the change, assess the source of
the change, and to determine what, if any, mitigation measures should be implemented to
ensure that condition 26 is complied with at the down-gradient compliance bores. The
trend and actions taken shall be detailed in the annual report to the Council.
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Table 1 Groundwater Monitoring Parameters
Group 1 Parameters Group 2 Parameters
Water levels copper
pH lead
Conductivity nickel
Major cations (sodium, potassium, calcium, magnesium) zinc
Major anions (bicarbonate, chloride and sulphate) silver
Iron cyanide
Manganese ammonia
nitrate

Note: All groundwater monitoring shall be based on the soluble test method,
defined as the concentration of dissolved metals measured in that fraction
which passes through a 0.45 um filter.

Condition 28:

e Design and construction of all works is peer reviewed

e The purpose of the peer review is to ensure that the conditions of design, construction,
operation and maintenance of Storage 1A are met and that such work is undertaken by
appropriately qualified personnel, in accordance with best practice

Other (TSF2) consent conditions that relate to the monitoring and performance of the TSF are
summarised below.

Condition 7:

e Carry out electrical geophysical survey of the perimeter outside the bund after construction
of the bund and drainage systems, but before tailings deposition

e The survey to be repeated as directed following identification in the monitoring system of
statistically significant (at p=0.05) seepage migration beyond the embankment at three year
intervals

e Seek written approval to discontinue or reduce the frequency of surveys if it can be shown
that they are no longer required

Condition 10:

(a) Seepage from Storage 2, in combination with all other discharges authorised
from the Waste Disposal Area, shall not cause an adverse environmental effect
on adjacent surface waters, as indicated by the receiving water criteria in Table
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2, or on users of this resource, or on aquatic biota, outside the footprint of
Storage 2.

Seepage from Storage 2, in combination with all other discharges authorised
from the Waste Disposal Area, shall not cause an adverse environmental effect
on groundwater, or on users of this resource, outside the boundaries of Area
D.

The discharges authorised by this consent, in combination with all other
discharges authorised for this site, shall not cause a significant adverse
environmental effect on the receiving groundwater and surface water, or on
users of these resources, or in the case of surface water, on aquatic biota. To
that end discharges associated with the tailings and waste rock storage facility,
either separately or in combination with other discharges, shall not cause the
receiving water standards in Table 2 to be breached.

NB Refer to Table 17 in this TSFMP document
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3. Overview of Operations
3.1 Tailings Storage Facility 2

TSF2 was constructed for the initial Martha Mine project. Tailings deposition ceased in August
2005. The underdrainage network continues to be operative and seepage waters are directed to
the water treatment plant. The initial groundwater compliance bores were in place since
commencement of the project and were re-classified as detection bores to integrate with the
Storage 1A groundwater monitoring system. Eight new compliance bores were installed in January
2004. The new compliance bores are down-gradient and near Ohinemuri River and set in (or close
to) former natural drainage features.

Structural monitoring comprises mainly a network of piezometers installed in the waste rock
embankment to monitor hydrostatic levels. Deformation surveys are also undertaken periodically.

As PAF placement has ceased on Storage 2 there is no specific monitoring of waste rock materials
(e.g PAF slurry tests). Surface geochemical behaviour of Storage 2 is monitored primarily at silt
ponds; where water quality is monitored for compliance to consent conditions and is covered under
the Water Management Plan. Underdrainage and groundwater monitoring continues to be
conducted.

TSF2 embankment has been rehabilitated to the 156 mRL level. Further rehabilitation is required
on some parts of the upper embankment and the capping of the tailings completed once the closure
design is finalised.

In November 2007 approval was granted by Waikato Regional Council for the direct discharge of
Storage 2 pond water to receiving water. Tailings pond water quality is monitored for compliance
to receiving water quality standards and is covered under the Water Management Plan.

3.2 Tailings Storage Facility 1A

Construction of Storage 1A, since granting of consents in 1999, continues towards a consented
height of 177.25 mRL. The current height is approximately 172 mRL at the time of this Plan’s
revision. Tailings deposition into TSF1A commenced in May 2001.

Structural monitoring comprises mainly a network of piezometers installed in the waste rock
embankment to monitor hydrostatic levels. Deformation surveys are also undertaken periodically.

The comprehensive drainage and leachate collection network was installed to control seepage
movement. Only short extensions are required to toe-drains, upstream cut-off drain and leachate
drains, on the eastern side of the facility (Area 3).

Collection ponds are located in TSF1A and TSF2 to capture runoff from PAF areas which is then
either pumped to the Water Treatment Plant for treatment prior to discharge or if water quality in
the ponds is acceptable, direct discharged to the Ruahorehore Stream. Storage 1A collection
ponds include South 3 (S3), South 4 (S4) and South 5 (S5). Storage 2 has only a small area of
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PAF around on the eastern haul road and waste load-out station drains into the North Collection
Pond. The management of these ponds is detailed in the Water Management Plan (WAI-200-PLN-
001-0). Monitoring of waste rock properties is detailed in the geochemistry section of this Plan.

The groundwater monitoring system has been established since 2001. These consist of detection
wells near the toe of the facility perimeter and compliance wells down-gradient. The monitoring
wells are set in or near natural partially filled drainage features that existed prior to construction of
the facility. For TSF1A, the majority of compliance wells were installed in November 1997; prior to
the construction of the embankment. The majority of the detection bores were installed in May
2001 with monitoring beginning in August 2002. These wells, as discussed previously, have now
been categorized as either ‘Scan’ wells or ‘Scan and Sample’ wells.

3.3 Continuous Improvement

The Annual Work Programme details specific work to be completed on an annual basis.

Activities that have the potential to directly impact on site geochemistry, underdrainage and
receiving groundwater quality include ongoing construction of the Storage 1A embankment, the
volume of storage of water in tailings and collection ponds, and the quality of waste rock material
used in progressive rehabilitation.

In 2008 it was identified that the NAF stockpiles contained some PAF material, which resulted in
poor water quality runoff to silt ponds. New drains were installed to divert runoff from affected parts
of the stockpiles to collection ponds (NCP and S5). A QA/QC programme was put in place to
ensure that stockpile materials were appropriately neutralised for later use in rehabilitated zones.
The QA/QC programme is described in this Plan. The majority of the PAF material has now been
removed with a small amount segregated and capped. The water quality in the ponds is now of
direct discharge quality.

In general, future work includes constructing the embankment height to the consented 177.25 m
RL. A rehabilitation cover will be constructed progressively in the summer months to pasture quality
land use.

In addition, through the findings detailed in the Annual TSF Monitoring Report 2009, some bores
around Storage 1A were required to be installed within the natural drainage features upstream or
downstream of either compliance or detection bore respectively.

Some shallow bores around the site were installed with bladder pumps to enable undisturbed
(sediment free) sampling of the bore water, however, many shallow bores have limited water depth
and bailing is required.

Completion of rehabilitation is proposed on Storage 2, with the timing to be determined by
conclusion of mining activities and any requirements for potential future tailings disposal.
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4. Responsibilities and Authorities

The General Manager - Operations has overall responsibility for ensuring that the mine activities
meet the conditions of the resource consents. Any non-compliance associated with the tailings and
waste rock storage facility will be reported to the General Manager or his delegate.

To meet the consent requirement to retain the services of a registered Project Engineer who has
recognised experience in the design of tailings storage facilities (the Project Engineer), Dr T.
Matuschka (Engineering Geology Ltd) continues to be retained under contract with OGNZL Waihi
to deliver such services. EGL annually report on the Structural aspects of the facility.

Construction supervision of the TSF and operation and maintenance of the lime facility and
collection and silt ponds is the responsibility of the Site Services Manager.

Management of tailings discharges and water treatment plant operations is the responsibility of the
Mill.

The HSE Manager is responsible for ensuring that the monitoring programmes are carried out as
well as annual reporting on the geochemistry, underdrainage and groundwater components of the
Plan. The HSE Manager ensures that the consent conditions are monitored and reported to the
General Manager. GWS Limited continues to advise OGNZL Waihi on hydrogeology and water
guality aspects and the preparation of reports.

All relevant employees of OGNZL will be made aware of this Plan, and the conditions of the
resource consents held for activities at this site.

Construction activities are contracted and supervised by the Site Services Manager. Contracts are
put in place to ensure compliance with the requirements of the design plans for the TSF and
applicable resource consent conditions.

Hydrological equipment (in silt and collection ponds) are maintained and calibrated on a regular
basis. This service is managed by the Mill Maintenance Department.

Table 2 identifies OGNZL Waihi operational departments with responsibilities to sections of this
monitoring plan.
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Table 2 Responsibilities Identified in the TSFMP

Site Mill/Water

Services Treatment
v

Section Environmental

2 Consent and Water Rights

3 Overview of Operations

4 Responsibilities and Authorities

5 Risk Assessment

6 PART A — Structural Integrity

7 PART B — Geochemistry

8 PART C — Underdrains

9 PART D — Groundwater Monitoring
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5. Risk Assessment
51 Introduction

Consent Condition 16 a) and W1761 condition 5A a) requires completion of a risk management
plan, as defined in the Australian/New Zealand Standard for Risk Management (AS/NZS
4360:1999) or any subsequent replacement standard. Waihi’s risk management plan (WAI-300-
PLN-016) can be found on SharePoint. The purpose of the risk management plan shall be to:

¢ Identify and assess the operational risks relating to Storage 1A and Storage 2,
e Develop risk reduction actions where assessed risks are not at an acceptable level, and,
e Develop an appropriate monitoring programme.

Reference is made to the AS/NZS Handbook HB 203:2004 Environmental risk management —
principals and process. This guidebook is based on the generic process set out in replacement
standard AS/NZS 4360:2004 Risk Management. The standard involves communicating and
consulting with stakeholders, setting the context, identifying risks, and then analysing, evaluating,
treating and monitoring risks. The entire risk management process is iterative. The process can be
repeated many times with additional or modified risk evaluation criteria, leading to a process of
continual improvement. The steps in the risk management process that are addressed in this
section of the Plan are:

Step 1 Establish context

Step 2 Risk Identification
Step 3 Risk Assessment

Step 4 Risk Treatment

Step 5 Monitoring and Review

5.2 Risk Context

Establishing the context defines the basic parameters within which the risks must be managed and
sets the scope for the rest of the risk management process. The context includes OGNZL Waihi’s
external and internal environment and the purpose of the risk management activity.

5.2.1 External Context

The views of stakeholders interested in, or concerned about, the effects of mining and in particular
the risk associated with the potential environmental effects that a tailings storage facility could
pose, are important in the consideration of the overall design, construction, operation and closure
of the TSF. The aim of both the risk assessment and the Monitoring Plan is to ensure that the
environmental performance of the Tailings Storage Facility continues to meet the expectations of
stakeholders. Significant stakeholder issues are essentially inherent in the consent conditions and
water rights. More information can be found in the Submissions and Evidence to consent
applications and Environment Court hearings for the Extended Martha project. In this regard, initial
identification of stakeholders includes representatives of:

¢ The Waihi Community
e Tangata whenua
e Landowners surrounding the tailings storage facility
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¢ Communities and landowners downstream of Waihi; in the Hauraki-Thames-Coromandel
region

¢ Non-government organisations

o Political parties and the NZ Government

¢ Regulatory authorities WRC and HDC

e Peer reviewers and consultants

e The global community including shareholders in OGNZL

The general and specific views of stakeholders are included as appropriate in the risk management
process.

5.2.2 Internal Context

Risk management is an important facet of all areas of OGNZL Waihi’'s business. Risk assessment
is an integral part of the Waihi mining operation from project development through to the
operational phase. The views of internal stakeholders, such as OGNZL employees and
contractors, site management teams, regional management teams and corporate, are equally
important. Risk reviews are conducted at least annually.

The company maintains an Integrated Management System. The company operates under
environmental and social responsibility policies that provide a framework to ensure that legal and
other requirements are met, that there is engagement with stakeholders, and that systems are put
in place to manage risk and prevent pollution. The policies are found on the OGNZL Waihi website.
The OGNZL risk management approach is consistent with the AS/NZS standard.

53 Risk Evaluation Criteria

The risk evaluation step compares the risk against risk evaluation criteria or tolerability, and
considers the costs and benefits. The risk criteria needs to be carefully chosen and a number of
issues need to be considered such as what are appropriate end points, risk severity, determining
acceptable risk, guidelines and regulations, best practice, and the form that the criteria should take
(e.g. numerical levels).

The Resource Management Act sets the framework in Part Il - Purpose and Principles. The risk
criteria for the TSF are generally expressed in the consent conditions and have been developed
through consultation with the regulator, experts and the public.

The company’s proposals for the Extended Martha project were expected to have reduced the
reasonably foreseeable environmental risks associated with its operations to acceptable levels.
Given this, the remaining residual risks are relatively low, and the appropriate treatments are
standard operating procedures, monitoring, and maintenance and where appropriate use of
contingency plans when appropriate. Ultimately the risk criteria as set out in the consents ensure
that there are likely to be no significant adverse environmental effects and that the receiving water
standards are not breached.
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54 Monitoring and Review

The objective of the ‘monitor and review’ stage of the risk management process is to assess the
effectiveness of the risk management strategy and plan adopted, and to reassess their relevance
from time to time. Condition 17 of the consent states that the Tailings Storage Facility Monitoring
Plan shall be reviewed and updated (as necessary) and shall provide such updated Plan to the
WRC annually.

Two functions of the monitor and review process are to:

e Monitor - the risks themselves, each step of the risk management process, risk treatment
strategies, the effectiveness of communicating strategies, and the overall risk management
system.

o Regularly repeat the risk management cycle. In particular the criteria need to be reviewed
and if necessary updated.

55 Risk Review

Since the initial assessment the risks have been reviewed annually and maintained in the Waihi
risk register. The risk reviews are usually team-based to ensure that there is identification of any
new risks and agreement of the risk levels etc.

5.6 Risk Treatment

OGNZL Waihi adopts a hierarchy of controls for the treatment of risk; elimination, substitution,
engineering, isolation, administration, and personal protective equipment. Engineering methods
can be used to eliminate or substitute risks. Other controls may include barriers to isolate hazards,
and passive or active alarm systems used to monitor the performance of engineered controls.
Administration usually implies use of policies, management plans or procedures.

From recent reviews of the risks associated with the TSF, the following issues are identified:

Reduction in the storage capacity of collection ponds: Build-up of sediment resulted in overflows
less than the design storm. The effects of these overflows are minor because of dilution afforded
by the Ruahorehore Stream and Ohinemuri River. A pond cleaning programme was initiated in
early 2009 and will continue on a regular basis to maintain storage capacity. Collection pond
management is addressed in the Water Management Plan. This Plan addresses only the
monitoring of ponds to evaluate geochemical performance of the waste rock materials on the
embankment.

The ‘catastrophic’ release of tailings is a risk that will always be high in terms of the consequences.
However, the likelihood is considered ‘rare’ because of the high standard of engineering design
and construction supervision. Instrumentation (piezometers) to monitor water levels in
embankment and periodic deformation surveys ensure management of this risk. These data are
reported and peer reviewed annually. The risk of the tailings pond overflow is managed by frequent
water level checks and ensuring placement of tailings within the impoundment.
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The availability of adequate quantities of NAF material for the formation of liners and caps is met
though adherence with Conditions 19 of the Tailings and Waste Rock Embankment consent. This
consent requires six-monthly updates on the balance of inert material quantities, i.e. the volumes
required against the volumes available. The condition requires the preparation and implementation
of a contingency plan in the event that there is a shortfall of NAF material.

A potential risk is insufficient NAF material being available for the rehabilitation of the embankment
and capping of the tailings. There is currently sufficient material available for rehabilitation and the
risk is low. This aspect is reviewed annually so that the risk is managed. The reasonably
foreseeable risks associated with Storage 1A and Storage 2 do not require any modification to the
design or current operating practices and can be managed through appropriate monitoring and
contingency planning.

Other risks include flood damage to the toe of the embankments and acid rock drainage issues.
Overtopping risk is managed by the consent requirement to maintain a minimum freeboard. The
annual construction programme also ensures crest levels are raised to meet tailing and water
storage requirements if necessary. Frequent monitoring of waters levels ensures timely notification
can be made. Minimum freeboard in Storage 1A is more at risk during the winter months. Water
volumes in the dam in recent years have been higher than usual as a consequence of Cyanide
Code requirements, however participation in the code has now ceased and water levels are able
to be reduced. In Storage 2, water levels are maintained below the minimum freeboard with only
the occasional incursion into the freeboard caused by significant rainfall events. The Storage 2
pond water quality has improved sufficiently to direct discharge by pumping to receiving waters.
This has allowed better management of water levels in the pond. Continuous monitoring is also in
place. The risk of flood erosion damage to the toe of the embankment may occur in exceptional
circumstances (rare) and any damage could easily be repaired. The embankment foundations are
well compacted providing resistance to erosion.

In the perimeter drain downstream of the vehicle wash-bay site, any potential PAF materials are
removed on a regular basis.

The risk of tailings and/or waste rock seepage is similar to that identified in 1999. Seepage release
is covered in Part C — Underdrainage of the TSF Monitoring Plan.

Spillage (e.g oil) from the contractor workshops during operations is low risk due to the infrequency
of events. However, spills that do occur are most likely to be on hard surfaces and rapidly cleaned-
up so that there is no release to soil or water. All workshop catchment areas drain to oil water
separators. Workshop inspections are a regular activity.

All the other risks are considered negligible. Any dust control issues are addressed in the Air
Quality Management Plan (for nuisance dust etc). Wildlife Monitoring procedures are also in place.
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6. PART A — Structural Integrity
6.1 Introduction

The structural integrity of the embankment concerns all the zones of the embankment.

The zoning of the embankment provides for:

o Restriction of tailings seepage

o Safe long-term stability under both static and seismic loads

¢ Restriction on generation of acid drainage in the short and long-term

¢ Rehabilitation of the downstream shoulder to pasture and native plantings
o Collection of tailings seepage and waste rock leachate for treatment

Structural integrity is dependent on a number of factors. These include foundations, embankment
fill properties, embankment pore pressures, groundwater pressures, surface drains, stored
contents (tails and water) and significant environmental events such as extreme rainfalls and
earthquakes. The liner system that acts to contain leachate associated with the waste rock that
forms the embankments and to restrict tailings seepage consists of Zones A and B respectively.
The cover system that acts to restrict infiltration of oxygen and water consists of Zones G and H.
The integrity of the liner and cover are dependent on a number of factors. If the embankment were
to deform significantly then this could affect the integrity of the liner and cover system. If the liner
and cover systems do not perform their functions (i.e. control seepage and prevent infiltration of
water and oxygen) then this could have an adverse effect on the structural integrity of the
embankments due to excess pore water and internal erosion.

The risk of structural failure of the TSF’s is very low due to their inherent conservative design, by
adhering to the construction specifications, construction supervision by experienced civil
engineering personnel, geotechnical testing during the construction phase, retention of the Project
Engineer and due to a rigorous surveillance and monitoring programme (Conditions 2, 4, 5, 6, 9,
11, 12, 13, 15).

The Operations, Maintenance and Surveillance Manual for Storage 1A and Storage 2 is the main
reference document for operating, maintaining and monitoring the performance of the TSF’s and
has been developed to conform to the NZSOLD (NZ Society of Large Dams) Dam Safety
Guidelines.

Construction of the embankments is under the direct supervision of OGNZL Waihi site services
personnel. The construction is assisted by surveyors and the Project Engineer, Trevor Matuschka
(Engineering Geology Ltd), as necessary. There is a small residual risk that the integrity of the
TSF’s could be affected in some way by unforseen circumstances or extreme environmental
events. It is normal practice to undertake surveillance and monitoring of large dams to ensure
performance is in line with design assumptions and expectations. This provides confidence that
the integrity of the facility is maintained.

This section provides details of the structural integrity monitoring programme for the embankments
that form the TSF’s (Storage 1A and Storage 2) as per the consent conditions 16 (c).
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6.2 Structural Monitoring Objectives

The Structural Integrity monitoring aims to address primarily the conditions of the resource consent
and any events that could damage the structure of embankment and of the liner and cover system
viz:

e Overtopping - monitoring of minimum freeboard (Condition 9 & 18), storm events and water
treatment activities

e Erosion - post-storm inspection and maintenance works (Condition 14) and water level
monitoring in the tailings pond

¢ Rehabilitation cover failure — inspection and monitoring of land management activities,
embankment groundwater water levels, tree root surveys

e Static and seismic stability - visual inspections, deformation surveys, measurement of
piezometric levels and underdrainage flows

¢ Provide information on the monitoring methods, the monitoring locations, parameters to be
monitored, and the calibration and maintenance of monitoring equipment (Condition 16(f)).

¢ Mitigation of any trends or processes that could adversely affect the structural integrity of
the embankment and of the liner and cover system

I