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Executive summary 

This report provides a hazardous substances assessment ("HSA") to support the resource consent 
application for the Macraes Phase Four Project ("MP4"), proposed by OceanaGold (New Zealand) 
Limited ("OGNZL"). MP4 seeks to extend the operational life of the Macraes Operation through open 
pit and underground mine expansions, tailings and waste rock management, water infrastructure 
upgrades, and associated ancillary works. The assessment was prepared by Tonkin & Taylor Ltd (T+T) 
to evaluate the effects associated with the storage and use of hazardous substances on and around 
the site.  

Hazardous substances will be stored and used at existing and proposed facilities including the 
Processing Plant, the Golden Point Underground Mine ("GPUG") explosives and oxidiser storage 
areas, bulk diesel refuelling areas distributed across the mine, the relocated Open Pit Workshop, and 
the proposed WTP. The activities include the storage and use of explosives and oxidisers for blasting, 
sodium cyanide and corrosive or oxidising process reagents for gold recovery, corrosive and toxic 
substances for water treatment, workshop gases, fuels, maintenance oils, and greases. Hazardous 
substance storage in the proposed ecological enhancement areas will be limited to small quantities 
of agrichemicals and fuel for maintenance activities. 

The storage and use of hazardous substances in New Zealand are primarily governed by the Health 
and Safety at Work (Hazardous Substances) Regulations 2017, which specify control measures 
triggered by the volumes and types of substances used. Additional provisions apply under the 
Hazardous Substances and New Organisms Act 1996 and the Resource Management Act 1991, as 
implemented through Chapter 16 (Hazardous Substances) of the Operative Waitaki District Plan 
("WDP") and the relevant rules of the Dunedin City second-generation District Plan ("2GDP") for 
activities in the northernmost mine areas. 

The proposed activities require resource consent as a Discretionary activity under the WDP, as 
quantities of explosives, oxidisers, bulk gases, flammable and corrosive liquids, and self-heating 
substances at the Processing Plant, GPUG Class 1 explosives storage facility, diesel storage at the 
Open Pit Workshop and across the mine areas, Class 5 reload depot, and proposed WTP exceed the 
permitted activity thresholds set out in Schedule 1 of the WDP. Two proposed bulk diesel tanks in 
the Coronation and Coronation North mining areas require resource consent as a Restricted 
Discretionary activity under the 2GDP, as they exceed the permitted exemption threshold for above-
ground diesel storage. 

This assessment has evaluated hazards and risks in accordance with the Ministry for the 
Environment's Guidance for Hazardous Facilities (2000) and with supplementary reference to the 
New South Wales Department of Planning's Hazardous Industry Planning Advisory Paper series. The 
key risks identified for MP4 include: 

• Risk to people or property from fire or detonation at the Class 1 explosives magazine, Class 5 
oxidiser reload depot, Processing Plant, or bulk diesel refuelling areas; 

• Risk to ecosystems from spills of diesel during tank filling or in-situ mobile refuelling 
operations; and 

• Risk to ecosystems from spills or leaks of environmentally hazardous liquids, such as cyanide 
solution, processing reagents, corrosive water-treatment chemicals, or maintenance products, 
during storage, delivery, and use. 

The risks to people, property, and the environment from an unintended detonation at the Class 1 
explosives storage facility at GPUG are assessed as low.  
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This is due to detonation risks being controlled through design (including separation distances, 
certified relocatable magazine construction, lightning protection, and segregation from the Class 5 
reload depot) and management procedures (including independent compliance certification, 
restricted access to certified handlers only, and emergency response planning). While the Golden 
Point Historic Reserve falls partially within the 2–3.5 kPa blast overpressure radius, the injury 
probability at this level is described as very low by HIPAP-4 and the reserve is not permanently 
occupied. The large separation distances provided between the hazardous substances storage 
activities and dwellings and the MP4 boundary mean that the effects of the explosive materials on 
people and property are less than minor. 

The risks associated with fire at the fuel storage, bulk oxidiser, or Processing Plant areas are likewise 
low, and are mitigated through separation of incompatible substances, restriction of ignition 
sources, personnel access restrictions, security monitoring, provision of fire-fighting equipment and 
staff emergency response training. All storage areas in designated areas with restricted public access 
within the MP4 landholding and are more than 2 km from the nearest dwellings. 

The off-site environment is sensitive to the ecotoxic effects of a spill of diesel, cyanide, corrosive 
liquids or packaged ecotoxic liquids reaching nearby natural waterways including Murphys Creek, 
Highlay Creek, Waikouaiti River (North Branch) and Tipperary Creek. These risks will be managed 
through engineered and operational controls, including: 

• The use of double-skinned or bunded tanks and storage areas for all bulk hazardous liquids; 

• Automated shut-off devices on dispensing pumps and interlocked control systems to prevent 
tank overflows; 

• Surface water collection via sumps, silt ponds, and the Enviro Pond for containment of runoff 
arising from around the bulk hazardous substances storage areas; and 

• Procedures for hazardous substances handling, inventory management, spill response, and 
waste disposal, as detailed in the Principal Hazard Management Plan – Hazardous Substances 
and associated site management plans. 

Taking into account these controls, the overall effects on the environment from the use and storage 
of hazardous substances as part of MP4 have been assessed as less than minor. 
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1 Introduction 

1.1 Overview 

OceanaGold (New Zealand) Limited (“OGNZL”) currently undertakes open pit and underground gold 
mining operations at the Macraes Operation located at Golden Point Road, Macraes Flat, East Otago. 
As part of their ongoing operations, OGNZL continually review the remaining life of the Macraes 
Operation in light of updated knowledge of the gold resource and the economics of mining.  

Reflecting recent exploration success and optimisation work, together with higher gold prices, the 
Macraes Phase Four Project (“MP4” or “the Project”) seeks to extend the life of mining at the 
Macraes Operation until at least 2039. The Project, which will enable ongoing gold production at a 
rate of approximate 130,000 ounces per annum, is identified as a Listed Project in Schedule 2 of the 
Fast-track Approvals Act 2024 (“FTAA”) as a project providing significant national or regional 
benefits. 

To support the development of the substantive application for the Project, OGNZL has engaged 
Tonkin & Taylor Limited1 to provide an assessment of the Project’s effects associated with storage 
and use of hazardous substances and, to the extent required, identify any necessary management 
and operational measures to address any such effects. 

This scope of this report is set out in Section 1.4. 

1.2 Site description 

OGNZL owns and operates the Macraes Operation at Macraes Flat, approximately 30 km northwest 
of Palmerston in the Otago Region. The Macraes Operation is the largest gold mine in New Zealand 
and, since commissioning in 1990, has produced more than 5 million ounces of gold. 

Macraes Flat is situated on an elevated plateau at approximately 500 m above sea level. The plateau 
is flanked by the Taieri Ridge to the northwest, Shag Valley and Horse Range to the east, and the 
coastal hills and extinct volcanic cones of Palmerston and Waikouaiti to the southeast. Macraes Road 
provides access to Macraes Flat and the Macraes Operation, connecting to State Highway 85 to the 
east and State Highway 87 (SH87, the Middlemarch–Hyde Road) to the west. 

The environment within and surrounding the Macraes Operation has been shaped by historic and 
current mining activities. Figure 1.1 shows the arrangement of the major mine features at the 
Macraes Operation. In summary, the current components of the Macraes Operation include: 

• Numerous open pits (both operational and non-operational); 

• Two underground mines (Frasers, now closed, and Golden Point, which is actively mined); 

• Waste rock stacks at various stages of operation and rehabilitation; 

• A network of haul roads and general mine service tracks; 

• A Processing Plant; 

• Five tailings storage facilities (three inactive, one active but nearing capacity, and one under 
construction and currently receiving tailings); 

• An extensive network of water management infrastructure, including diversion drains, silt 
ponds, sumps, pit lakes, and freshwater storage reservoirs; 

• Two consented but not yet constructed water storage reservoirs (Camp Creek Dam and Coal 
Creek Dam); and 

 
1 Variation Order – Macraes Phase 4 Fast Track Application – Hazardous Substances, dated 25 February 2026 and Master 

Consulting Agreement (reference: OGN-3269) dated 11 April 2022. 
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• Associated infrastructure supporting ongoing operations, including district roads, powerlines, 
workshops, offices, and associated water and amenity facilities. 

 

Figure 1.1: Existing site layout at the Macraes Operation. 
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1.3 Project summary 

The Project is made up of the following proposed key activities: 

• Open pit extensions at Coronation, Coronation North Innes Mills and Golden Bar. 

• Underground mine expansion through further development of the Golden Point Underground 
mine (“GPUG”). 

• Tailings management, including: 

− Construction of the Frasers Tailings Storage Facility (“FTSF”) Stage 3 to accommodate a 
total tailings storage of up to 153 Mt; and 

− Hydraulic mining and relocation of tailings from the Mixed Tailings Impoundment 
(“MTI”), Southern Pit Option 10 TSF (“SP10”), and Southern Pit Option 11A TSF (“SP11”) 
to FTSF. 

• Waste rock disposal, including increased storage capacity within open pits and at existing 
waste rock stacks at Coronation, Coronation North, Innes Mills, Golden Bar, Golden Point, and 
Frasers. 

• Water management infrastructure and operations, including: 

− Construction of Camp Creek and Coal Creek water storage dams for flow and water 
quality management;  

− Construction, operation and maintenance of a Water Treatment Plant; and  

− Ongoing operation and management of the Mine Water Management System 

(“MWMS”). 

• Infrastructure and roading works, including: 

− Realignment of Macraes Road in two stages; and 

− Relocation of the Open Pit Mining Workshop. 

• Ecological enhancements, including establishment of:  

− Establishment of the Murphys Ecological Enhancement Area (“MEEA”) near Murphys 
Creek, including predator-proof fencing, access tracks, and site facilities;  

− Mt Highlay restoration area; 

− Cranky Jims Link shrubland enhancement area; 

− Murphys Link tussock protection area; and 

− Additional compensation measures for residual ecological impacts. 

• Mine closure and rehabilitation activities, including rehabilitation of mining landforms, 
creation of pit lakes, dry capping of tailings storage facilities, and revegetation in accordance 
with existing closure objectives. 

In relation to the above components of the Project, resource consent is being sought for the 
continued use and storage of hazardous substances at this site, include in connection with operation 
of the Processing Plant. The Processing Plant is not described in detail in Section A.06 of the 
substantive application, due to its status as an operational consented activity. Aspects of the 
operation of the Processing Plant relevant to hazardous substances risks are described in  
Section 3.2.1 of this report. 

  



4 

 

[Tonkin & Taylor Ltd] 
Macraes Phase 4 Project - Fast-track approvals – Hazardous substances assessment 
Oceana Gold (New Zealand) Limited 

September 2026 
Job No: 1101342.1000 v2.1 

 

1.4 Scope of hazardous substances assessment 

The purpose of this report is to describe the existing and proposed activities associated with the 
Project that involve the storage or use of hazardous substances, and to provide a technical 
assessment of their actual and potential effects. The assessment includes consideration of both 
direct and cumulative impacts. 

The assessment has been prepared following guidance contained in the listed reference documents 
below: 

• Assessment Guide for Hazardous Facilities, Ministry for the Environment, 2000. 

• Hazardous Industry Planning Advisory Paper No.4, Risk Criteria for Land Use Safety Planning. 
State of New South Wales through the Department of Planning, 2011. 

• Hazardous Industry Planning Advisory Paper Assessment Guideline Multi-level Risk 
Assessment. State of New South Wales through the Department of Planning, 2011. 

• Land Use Planning Guide for Hazardous Facilities, Ministry for the Environment, 2002. 

MP4 extends the operational life of the Macraes Operation and involves the ongoing use and 
storage of hazardous substances in connection with the mining operations. This assessment 
addresses the hazardous substances aspects of the existing Macraes Operation facilities including 
the Processing Plant, refuelling bays, workshops and explosives storage but excludes Redbull Powder 
Company Limited (“Redbull”) operated facilities as discussed below. While existing resource consent 
provide for the use and storage of hazardous substances at the site OGNZL is applying for resource 
consent as part of MP4 to provide for the ongoing use and storage of hazardous substances for the 
lifetime of the MP4 works. Therefore, the existing facilities are included in this assessment alongside 
key changes to site operations arising as part of MP4 include the relocation of the existing Open Pit 
Workshop facilities, establishment of a new Water Treatment Plant and new refuelling facilities to 
support open pit mining activities. We note that there are no changes to the operation of the 
Processing Plant proposed as part of MP4. 

The Redbull explosives manufacturing and magazine storage areas on the western side of the Frasers 
West Waste Rock Stack are authorised by land use consent LRC 201.2012.210 held by OGNZL. 
Therefore, these facilities are not assessed directly in this assessment but are considered in relation 
to potential cumulative effects. 

Key changes to site operations arising as part of MP4 include the relocation of the existing Open Pit 
Workshop facilities and establishment of new refuelling facilities to support open pit mining 
activities.  
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2 Environmental setting 

2.1 Sensitivity of developed land use 

Macraes Village is located approximately 1.2 km west of the Macraes Operation. There are land uses 
within the village that are sensitive to the effects of inappropriate use and storage of hazardous 
substances including residential properties, a school and recreational space. In addition to sensitive 
land uses within Macraes Village, there are also other sensitive land uses in the form of rural 
residential dwellings in the area surrounding the Project. These are identified in Figure 2.1 and 
Figure 2.2. 

The greatest concentration of residential receptors in the vicinity of the Project is the Macraes 
Village. OGNZL owns a number of properties within the township, while others are privately owned. 
In addition to the Macraes Village, rural residential dwellings are also located around the various 
Project sub-areas. Notwithstanding this, the residential dwellings owned by OGNZL within Macraes 
Village are located in between privately owned residences, including the closest residence to the 
Mine at 1668 Macraes Road. Accordingly, the impacts at the OGNZL-owned properties will be of a 
similar or lower magnitude of effect than at the privately owned receptors.   

The Golden Point Historic Reserve is located within the wider Macraes Operation area on land 
owned by the Department of Conservation (“DOC”). It includes historical gold mining machinery and 
buildings, it is open to the public for recreational use, although overnight camping is not allowed. 
The closest hazardous substances storage and use activities to the Reserve include diesel tanks 
(approximately 250 m southwest of the Reserve boundary), the proposed Water Treatment Plant 
(150 m south), the Class 5 reload depot at the GPUG portal (200 m southeast) and the Processing 
Plant (420 m southwest). Given the Reserve’s context as a historical mining location within a wider 
operational mining site, and the short-term nature of people’s visits, the Reserve has been 
characterised as having a low sensitivity to effects on human health in the event of a spill or release 
of hazardous substances and moderate sensitivity to effects on property from hazardous substances.  
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Figure 2.2: Sensitive receptors within Macraes Village. 

2.2 Sensitivity of local ecology 

The areas currently used for hazardous substances storage within the Macraes Operation are highly 
modified by land disturbance associated with mining activity, or historic disturbance associated with 
farming.  

The nearest natural waterways are Deepdell Creek, Murphys Creek, Highlay Creek, Waikouaiti River 
(North Branch) and Tipperary Creek. Of these, Deepdell Creek is closest to the existing hazardous 
substances activities; its nearest tributary is approximately 300 m from the Processing Plant. In the 
areas likely to be part of mine development, the waterways have been identified as having limited 
aquatic value. However, the middle and lower reaches of the affected catchments generally have 
higher quality aquatic values, with healthier invertebrate and fish communities. For the purpose of 
this assessment, while waterways close to the Macraes Operation are modified, it is considered that 
they should be treated as having a high sensitivity to the effects of an uncontrolled spill of hazardous 
substances. 

We understand that the open pits in the Macraes Operation produce only a small quantity of 
groundwater, which is managed by pumping to the surface water management network. Natural 
flow of groundwater follows the topography and discharges to the local surface waterways 
described above.  

As part of the MP4 project, OGNZL propose to install a Water Treatment Plant2 to manage the mine-
influenced water (see Section 3.3.2) and facilitate removal of metals and sulphates. 

  

 
2 Process Flow Limited, Macraes Phase Four Project (MP4) – Active Water Treatment Study. August 2026.  
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Key substances used in the Processing Plant include: 

• Bulk gas storage: 

− Oxidising gas (liquefied oxygen) produced in the air separation unit operated by BOC in 
the Processing Plant area. The BOC plant holds 162 tonnes of oxygen across three 
pressure vessels and dispenses compressed oxygen into packs of ten cylinders (87 m³ 
per pack) for use on site. Compressed nitrogen is a by-product of the air separation unit 
and is stored in a pressure vessel holding 5 tonnes. 

− Highly flammable Liquefied Petroleum Gas (“LPG”) in a 50-tonne (100,000 L) pressure 
vessel. 

− Cylinder storage areas for flammable gases (acetylene and LPG), oxygen, nitrous oxide 
and non-hazardous compressed gases (nitrogen, argon). 

• Bulk hazardous solids storage: 

− Corrosive High-Calcium Quicklime (150 tonnes) and soda ash (sodium carbonate) (100 
tonnes) each in a silo. 

− Highly acute toxic and ecotoxic solid sodium cyanide (120,000 kg). 

− Low acute or chronic toxicity solids copper sulphate pentahydrate, 
sodium metabisulphite, sulphamic acid, borax. 

− Self-heating solid sodium isobutyl xanthate (“SIBX”). 

− Oxidising solid potassium nitrate. 

• Hazardous liquid tanks 

− Bulk tanks and mixing tanks of varyingly toxic and corrosive liquids including cyanide 
solution, copper sulphate pentahydrate solution, sodium metabisulphite solution, SIBX 
solution, soda ash (sodium carbonate solution), caustic soda (sodium hydroxide 
solution) and nitric acid. 

• Packaged hazardous substances: 

− Frothing agents for use in the flotation circuit. 

− Laboratory chemicals (smaller units of reagents, acids, fluxing agent). 

− Flammable liquids (e.g. paints, kerosene). 

− Packaged corrosive and oxidising liquids (e.g. hydrochloric acid and nitric acid). 

− Cleaning products and maintenance oils. 

In addition to gold and silver, some other metals and metalloids are found at elevated 
concentrations in the geology in and around Macraes Flat. Without effective management, mercury 
within the ore would be released to the environment through stack discharges at the Processing 
Plant3. OGNZL operate a mercury retort oven in the Gold Room of the electrowinning building to 
condense mercury vapour from the waste gas stream and retain it as a liquid for safe disposal, 
minimising the discharges to air. 

An overview of the dedicated storage areas at the Processing Plant are shown in Figure 3.2. 

No new hazardous substances are proposed to be used in the Processing Plant as part of the MP4 
Project. 

 
3 Discharges to air from this activity are the subject of a separate assessment prepared by Tonkin & Taylor Limited, 

Macraes Phase 4 Project - Fast-track Approvals Act 2024 application – Air Quality Assessment, dated August 2026.  
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• Reverse Osmosis (RO), which involves passing the MIW through semi-permeable membranes 
for removal of solids, sulphates, nitrates and metals; and 

• Chemical precipitation via a two-stage ‘Ettringite’ process for removal of dissolved sulphate, 
heavy metals, and other scaling compounds (like calcium). This process involves CaO dosing 
followed by addition of a flocculant, such as polyalumium chloride. 

In addition to quicklime, reagents that are likely to be used in the treatment processes include 
sulphuric acid and caustic soda for pH trimming, ferric chloride and polyaluminium chloride for 
coagulation and flocculation. An indicative inventory has been provided for the pretreatment and 
reverse osmosis plant4, it is anticipated that that the nature of the substances used in an Ettringite 
plant will involve comparable substances. 

Hazardous liquids associated with the water treatment processes will be stored in bunded 
containers or tanks, and solid calcium oxide will be stored in an enclosed silo. The reagent storage 
area is anticipated to cover approximately 3.3 ha of the indicative 47.4 ha highlighted in Figure 3.6. 

 

Figure 3.6: Location of the proposed Water Treatment Plant. Source: OGNZL 

 
4 Email from Gary Smith at Process Flow on 21 August 2026. “RE: Water Treatment Plant - General Arrangement”. 
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3.3.3 Ecological enhancement areas 

The proposed ecological enhancement areas may provide storage for agrichemical products 
(herbicides, pesticides, fungicides) and small quantities of fuel (petrol) for maintenance activities. 
These substances are typically toxic and ecotoxic, while petrol is highly flammable and ecotoxic, with 
chronic exposure human health hazards. 

Where required, storage is proposed to be provided within a dedicated shed equipped with 
secondary containment, spill kits and fire extinguishers. The scale of agrichemical and fuel storage 
proposed in these locations is proposed to be below the permitted quantities set in the Operative 
Waitaki District Plan (see Section 5.2). 

3.4 Hazardous substances 

The hazardous substances inventory for each activity as described above is attached as Appendix B. 

The classifications for hazardous substances are assigned under the Globally Harmonised System 
(seventh revised edition) (“GHS7”), which was adopted in New Zealand in 2021. Both the former 
classifications assigned under the Hazardous Substances and New Organisms Act 1996 (“HSNO”) 
from the safety data sheets and the equivalent GHS7 classification are presented in the inventory 
tables attached in Appendix B,. The HSNO classifications are still commonly used and understood in 
New Zealand and are referred to within the relevant health and safety regulations. 

Hazard classifications address: 

• Physical hazards: flammable, explosive, oxidizing substances (Classes 1 – 5). 

• Human health hazards: toxic, corrosive, sensitizing, carcinogenic substances (Classes 6 and 8), 
hazards may be acute or chronic. 

• Environmental hazards: aquatic toxicity, ecotoxicity to soil or air organisms (Class 9), hazards 
may be acute or chronic. 

The degree of the hazard is denoted by the letter in HSNO (A is highest and D is lowest) or Category 
in the GHS system (1 is highest and 4 is lowest). 
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4 Control and management of hazardous substances 

4.1 Regulatory framework 

The key legislation in New Zealand for management of hazardous substances within the broader 
regulatory framework is:  

• Health and Safety at Work (Hazardous Substances) 2017 Regulations (“HSW-HS”), which is 
administered by WorkSafe and sets rules for the storage and use of hazardous substances in 
the workplace, including risks to workers. 

• Health and Safety at Work (Major Hazard Facilities) 2016 Regulations (“HSW-MHF”) which is 
also administered by WorkSafe and mandates specific duties relating to process safety that 
apply to facilities that exceed specified volumes of hazardous substances. These regulations 
manage the health and safety of workers and communities near large scale hazard facilities 
and do not apply to a mining operation to which the Health and Safety at Work (Mining 
Operations and Quarrying Operations) Regulations 2016 apply.  

• Health and Safety at Work (Mining Operations and Quarrying Operations) Regulations 2016, 
also administered by WorkSafe for matters concerning worker health and safety in mining 
operations, including competency requirements in relation to safety-critical roles. These 
regulations include requirements to prepare principal hazard management plans for 
explosives (among other hazards) that detail the monitoring requirements, specific controls, 
and worker protection measures in place. 

• HSNO Act and Regulations, which set minimum controls under the Environmental Protection 
Authority’s Hazardous Property Controls Notice 2017 (EPA Notice) to manage the hazards and 
risks related to all hazardous substances use within domestic environments and from ecotoxic 
substances in both workplaces and domestic settings. 

• Resource Management Act (“RMA”), under which District Councils are responsible for the 
control of actual or potential effects of the use, development, or protection of land. 

The Resource Legislation Amendment Act 2017 (“RLAA”) removed the explicit function of regional 
and territorial authorities under section 30 and 31 to control the adverse effects of the storage, use, 
disposal and transportation of hazardous substances to ensure that RMA controls do not duplicate 
controls in the HSNO Act and HSW Act. 

The controls under the HSNO Act and HSW Act provide the minimum protection standards for both 
on-site and off-site people and environments from the potential adverse effects. However, we note 
that the controls do not take into account the site-specific context, such as the proximity to sensitive 
waterways or density of nearby residential developments. 

The controls applicable under the HSW-HS are described in Appendix C. These include requirements 
for signage, security, hazardous areas, segregation of incompatibles, emergency response planning, 
separation distances and compliance certification. A summary of the key structural controls for 
management of risks to off-site people, property and ecosystems are outlined in Section 4.2 below. 

The operational management plans and emergency response plans that will apply to the Macraes 
Operation are summarised in the following subsections. 

4.2 Key structural controls and separation 

Key controls in place at the hazardous substances storage areas to limit the risks to sensitive off-site 
locations include use of secondary containment systems to retain leaked material for recovery, 
segregation of incompatible substances to avoid adverse reactions in a spill or fire and diversion of 
run off from handling areas (e.g. workshops, around diesel tanks) to collection sumps. 
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Considerable separation distances are provided between facilities and sensitive off-site locations, 
notably: 

• The Processing Plant is over 2 km from the closest residences to the south in Macraes Village 
or north on Horse Flat Road. It is approximately 390 m from the boundary of the Golden Point 
Reserve. 

• The Class 1 explosives store at the GPUG Explosive Reserve (at the surface) is over 2.8 km from 
the closest residences to the southwest in Macraes Village, and approximately 980 m to the 
boundary of the Golden Point Reserve. 

• The GPUG Class 5 reload depot is over 2.5 km from the nearest residence and approximately 
200 m from the Golden Point Reserve boundary. 

• The diesel tanks are more than 200 m from OGNZL landholding boundaries to other 
properties, and in some cases within 50 m of the public road reserve through the mine areas. 

• The proposed relocated Open Pit Workshop is more than 650 m from the nearest MP4 
boundary and dwelling in the Macraes Village to the west (1668 Macraes Road). 

• The proposed WTP is 160 m from the nearest MP4 boundary with Golden Point Reserve to the 
north and over 2 km from the nearest dwelling to the northwest (406 Horse Flat Road). 

These separation distances limit the potential for a release, fire or explosion at these locations to 
impact people or property beyond the boundary. 

4.3 Hazardous substances management plans 

4.3.1 Principal Hazard Management Plan – Hazardous Substances 

OGNZL operates with strict hazardous substance management procedures in place, which are 
detailed in the Principal Hazard Management Plan – Hazardous Substances5 (“PHMP-HS”) attached 
as Appendix D. These procedures ensure that staff are trained to identify the hazards associated 
with each substance and implement measures to prevent spills or fires (depending on the nature of 
the hazard), minimising the chance of adverse effects at off-site locations. 

The procedures include: 

• Development and maintenance of a hazardous substances register via the ChemAlert 
database. ChemAlert provides information on the substances identification, classification and 
substance specific emergency response guidance. 

• Substance Safety Data Sheets (“SDS”) are kept accessible in hardcopy to all employees on-site, 
and training is provided in interpreting the information provided on the SDS to enable 
operators to identify the correct actions to take in an emergency. 

• Requirements for construction of vessels and pipework used for storage and hazards 
substances, and minimum requirements for secondary containment. 

• Requirements for safe transport, tracking and disposal of hazardous substances used in the 
Macraes Operation. 

• Spill response kits are available in all work areas where hydrocarbons and other substances 
are stored or handled. Staff are trained in spill prevention and recovery. 

 
5 OGNZL, Principal Hazard Management Plan – Hazardous Substances MAC-257-PHM-007-10, (June 2025). 
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4.3.2 Principal Hazard Management Plan – Explosives  

The Principal Hazard Management Plan for Explosives6 (“PHMP-E”) sets out the details of 
management of all aspects of storage, handling and use of explosives at the Macraes Operation.  

Hazard management to minimise the risk of an unintended detonation is critical to worker safety on-
site, as well as for prevention of on-site property damage. These measures to manage the risk of a 
detonation incident will also minimise the potential for effects on off-site receptors. 

The PHMP-E is attached as Appendix E. 

The key roles with responsibilities for control of hazards associated with explosives storage and use 
on-site include: 

• Superintendents and supervisors – Responsible for handling, transport, charging, firing and re-
entry operations and ensuring compliance with procedures and approved charging plans. 
Inspection of explosives areas and preparation of explosives documentation, ensuring all 
persons working with explosives hold current Certified Handler and Controlled Substances 
Licence qualifications. 

• Certified handlers – Certified for safe handling of explosive substances by a WorkSafe 
accredited external certifier; responsible for supervising all movements of explosives and 
equipment on-site. 

• Designated shotfirer – The only operator authorised to fire the explosives, which may only be 
carried out with approval of the shift supervisor. Responsible for safekeeping of keys used to 
secure explosives transport lock boxes and for handling, transporting, and conducting charging 
operations in compliance with procedures and approved charging plans. 

4.3.3 Hydrocarbon delivery, storage and use 

The Macraes Operation operates under a Hydrocarbon Management Plan7 which outlines the risks, 
legal requirements, storage locations, handling procedures, effluent treatment, waste collection, 
spill management, monitoring and measurement and training. 

Above ground bulk storage facilities for diesel are designed, installed and maintained by OGNZL. All 
tanks are provided with secondary containment, either integral (double skinned) or a bund with 
capacity for 110 % of the tank volume.  

The Hydrocarbon Management Plan provides an overview of the refuelling procedure which requires 
supervision at all times and active observation of the fuel lines. Dispensing pumps are installed with 
automatic shut-off valves and non-return valves to reduce spills and overfilling.  

The drainage systems at the workshops and Processing Plant include sumps, baffle tanks or oil water 
separators providing primary sediment capture and treatment to surface water runoff. These are 
maintained by regular cleaning out with vacuum trucks, or other mechanical means to ensure 
functionality of the systems.  

 

 
6 OGNZL, Principal Hazard Management Plan –Explosives MAC-257-PHM-006-15. July 2025. 
7 OGNZL, Hydrocarbon Management Plan MAC-206-PLN-003. September 2024. 
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4.3.4 Waste management 

The Waste Management Plan8 covers the site-wide procedures to ensure waste is collected, stored, 
handled, transported and disposed of appropriately and in accordance with legislative requirements. 
It sets a requirement for internal audits of waste storage and disposal practices on a quarterly basis. 

The Waste Management Plan requires disposal to be undertaken by one of OGNZL’s approved 
contractors as documented on the Waste Disposal Agencies Register (MAC-206-REG-003). 

OGNZL also has a standard operating procedure for Hazardous Waste, Destruction and Removal 
from Site for the Macraes Operation9. It outlines the procedures for waste identification and 
segregation, disposal, transport of waste off-site, tracking of waste, and the auditing and reporting 
required.  

Further specific waste disposal procedures are referenced, including: 

• Cyanide, disposal of Contaminated Boxes, MAC-458-PRO-001.  

• Reagent Tank, Overfilled, MAC-458-PRO-007.  

• Cyanide, Clean up a Spill, MAC-PRO-014.  

• META, (Sodium Metabisulphite), Clean up a Spill, MAC-458-PRO-015.  

• SIBX, (Sodium Isobutyl Xanthate), Clean up a Spill, MAC-458-PRO-017.  

• Flocculant, Clean up a Spill, MAC-458-PRO-018.  

• Mercury, Spill Clean Up MAC-456-PRO-014. 

• Mercury, Collection, Packaging and Shipping, MAC-456-PRO-015.  

• Lead Contaminated Material Disposal, MAC-451-PRO-041.  

• Copper Sulphate, Mixing, MAC-458-PRO-002.  

• META, (Sodium Metabisulphite), Mixing, MAC-458-PRO-008. 

Liquid hydrocarbon waste (e.g. waste oil) can be used for heat generation in burners on site. Solid 
waste such as (crushed oil filters, hoses, pads, booms, rags and contaminated soils or other material) 
are collected in a dedicated skip and removed by an approved contractor. 

4.3.5 Surface water management 

The Water Quality Management Plan10 describes the mine water management across the Macraes 
Operation, which principally involves: 

• Diverting clean water away from active working areas; and  

• Collecting runoff water from the operational areas in pit sumps or silt ponds for use in dust 
suppression or as process water at the Processing Plant.  

A water storage pond (“Enviro Pond”) immediately northwest of the Processing Plant collects runoff 
from the adjoining plant areas. Water collected in the Enviro Pond is pumped back to the Processing 
Plant systems for reuse. 

The proposed relocated Open Pit Workshop will have an oil-water separator and sediment settling 
sump for preliminary treatment of water generated at the vehicle wash bay. Runoff from the wider 
workshop area will be collected in sumps and discharged to the Mixed Tailings Impoundment.  
 

 
8 OGNZL. Waste Management Plan MAC-206-PLN-002, (September 2024). 
9 OGNZL, Standard Operating Procedure- Safe Work Instruction: Hazardous Waste, Destruction and Removal from Site, 

MAC-455-PRO-056, (December 2022). 
10 OGNZL, Water Quality Management Plan MAC-207-EMP-000, (Macraes April 2025). 
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Seepage from the Mixed Tailings Impoundment is collected in concrete lined sumps and pumped 
back to the Processing Plant for reuse. As part of mine development, it is proposed that mine 
affected water seepage will be treated at a new plant described in the following section. 

4.3.6 Proposed water treatment 

The proposed WTP will be designed to treat mine-influenced water prior to discharge to off-site 
waterways. Pre-treatment reagents are likely to include bulk storage of corrosive lime products, 
sulphuric acid, polyaluminium chloride, ferric chloride and non-hazardous coagulants and 
flocculants. Small (100-300 L) tanks of caustic soda, sodium hypochlorite, sodium metabisulphite and 
antiscalant will also form part of the proposed reverse osmosis plant. 

Solid quicklime (CaO) is proposed to be stored in a silo at the WTP and may be mixed into water to 
make high calcium hydrated lime (Ca(OH)2) slurry or dosed directly into the pretreatment tanks. This 
process is exothermic (releases heat), and therefore it is not recommended that the tanks be 
double-skinned, as the double-walled construction can prevent heat dissipation.  

All storage of liquids will be either in double-skinned tanks or situated within chemically impervious 
bunding with capacity for 110 % of the largest tank.  

4.3.7 Spill and emergency control plan 

The Macraes Emergency Management Principal Control Plan11 (“EMPCP”) attached as Appendix F 
outlines the emergency management procedures for OGNZL’s mining activities at the Macraes 
Operation. In the event of an emergency, the relevant operation will alert Mine Control via 
telephone or through a dedicated radio channel. Mine Control will then notify the Emergency 
Response Team and initiate emergency procedures, which are set out in the Trigger Action Response 
Plans (“TARP”)12. These detail the emergency response coordination for a variety of foreseeable 
incident types. The following scenarios are relevant to the hazardous substance activities: 

• Explosives emergency and explosives fire emergency. 

• Process Plant chemical spill or gas leak. 

• Fire at the surface or underground facilities. 

Each TARP outlines three response levels based on the severity of the incident:  

• Level 1 is localised response managed by the mine staff;  

• Level 2 will involve the dedicated emergency response team with external support on stand-
by; and  

• Level 3 warrants external assistance from emergency services and implementation of the 
OGNZL crisis management plan.  

Should a spill and/or gas leak occur, staff will implement the procedures in the TARPs. Spill kits are 
also located across the areas of the Macraes Operation which will hold or store hazardous 
substances, including at each refuelling station, the workshops and in the Processing Plant.  

Spill kits and fire extinguishers will be provided on site for emergency response, and any clean-up 
material will be removed from site to a facility authorised for the disposal of hazardous substances. 
All staff will be trained in the EMPCP and drills for potential scenarios will be held periodically to test 
the site response.   

 
11 OGNZL, Macraes Emergency Management PCP MAC-253-PCP-000.20.1, (June 2026). 
12 OGNZL, Standard Operating Procedure – Macraes Emergency Trigger Action Response Plans (TARPs) MAC-253-TRP-003, 

(January 2024). 
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4.4 Fire protection and emergency response systems 

The Principal Hazard Management Plan for Fire & Explosion13 (“PHMP-FE”) details the methods 
implemented at the Macraes Operation to manage the risk of fire at the facilities. These include: 

• Early warning systems for fire detection and prevention including smoke detectors, 
temperature shutdown devices and use of Very Early Smoke Detection (“VESDA”) systems at 
the Motor Control Centres at the Processing Plant. 

• Fire suppression systems including: 

− Fire extinguishers are located within all buildings, at all flammable or oxidising 
substance storage areas and are provided to mobile equipment and fixed plant. 

− In the Processing Plant, there are also hydrant systems and specific suppression and 
water deluge systems installed in MCCs, high-voltage (HV) switching rooms and the LPG 
bulk tank area. 

− The Macraes Operation has two fire-fighting trucks, one located at the Processing Plant 
and one at the Golden Point Underground surface facilities, for deployment to respond 
to fires. 

• An Emergency Response Team is trained to manage emergency events in accordance with the 
TARPs.   

The mobile equipment used in the mines are fitted with automated fire suppression systems that 
use firefighting foam concentrate mixed into water14.  

4.5 Transport of hazardous substances 

The delivery of hazardous substances to OGNZL’s activities in the Macraes Operation will be 
primarily via State Highway 85 or 87, part of the main freight network, and via Macraes Road to the 
mine areas. Transport within the mine areas utilise the haul roads. Relocation of the hazardous 
substances associated with the workshop relocation will be undertaken in accordance with standard 
procedures for transport of hazardous substances on site. 

The PHMP-HS provides that any transport of hazardous substances will also be in accordance with 
the Land Transport Rule: Dangerous Goods 2005, which specifies requirements for placarding, 
separation of incompatible substances, emergency response equipment and staff training. The 
substances will be handled in accordance with the label and SDS directions where applicable. 

  

 
13 OGNZL, Principal Hazard Management Plan for Fire & Explosion MAC-257-PHM-005-14, (Macraes, October 2025). 
14 The fire suppression foam concentrate stored at the Open Pit Workshop is Sandvik Eclipse Sustain for mobile equipment. 

This fire-fighting foam is fluorine-free and is not classified as ecotoxic. 
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5 Resource consent status 

5.1 Overview 

The activities require evaluation against the provisions of the Operative Waitaki District Plan 
(WDP)15. Chapter 16 (Hazardous Substances) of the WDP specifies quantities of hazardous 
substances above which consent is required as a Discretionary activity. A threshold above which the 
activity is Non-complying is also provided for LPG.  

The northernmost areas of the mine (Coronation and Coronation North pits) are in the Dunedin City 
District. Bulk diesel storage at refuelling facilities will be subject to the rules of the second-
generation Dunedin City Plan (2GDP).    

5.2 Waitaki District Plan 

5.2.1 Consent status 

The permitted activity quantity thresholds for hazardous substances storage in the Macraes Mining 
Zone are specified in ‘Table 1: quantity limits for hazardous substances identified in Schedule 1”. The 
correlation between the WDP classification system and the HSNO and GHS classification systems is 
included in Appendix G. 

The quantities of hazardous substances at the Macraes Operation are compared with the permitted 
and discretionary thresholds in Table 5.1 below. We note that only Class 2.1 (LPG) has a 
discretionary threshold, above which the status of the activity is Non-complying. 

  

 
15 We understand that Waitaki District Council has been granted an exemption by the Minister Responsible for RMA 

Reform to continue with certain parts of its Proposed Waitaki District Plan. The proposed Hazardous Substances chapter 
has been withdrawn. 
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Figure 6.1: Overpressure radii for the Golden Point Class 1 explosives storage.  
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7 Risk assessment for hazardous substances  

7.1 Introduction 

The following sub-sections set out a risk assessment for the proposed storage and handling of 
hazardous substances at OGNZL’s hazardous substances storage locations.  

The risk assessment involves consideration of:  

• Identification of potential hazards, failure modes and exposure pathways. 

• The sensitivity of the surrounding environment. 

• The separation distances from neighbouring activities and the number of people potentially at 
risk from the facility. 

• Cumulative risks of hazardous facilities in the area. 

• Transport of hazardous substances on and off the site to ensure safe access and appropriate 
routes for delivery vehicles around the site. 

7.2 Assessment method 

In the absence of New Zealand specific guidance, the New South Wales Department of Planning 
(“NSW DoPI”) Multi-Level Risk Assessment17 approach was considered in development of the 
methodology for this assessment.  

The Multi-Level Risk Assessment approach is summarised in Figure 7.1. There are three levels of 
assessment, which are:  

• Level 1 – Qualitative Analysis, primarily based on the hazard identification techniques and 
qualitative risk assessment of consequences.  

• Level 2 – Partially Quantitative Analysis, using hazard identification and the focused 
quantification of key potential off-site risks. 

• Level 3 – Quantitative Risk Analysis (“QRA”) based on the full detailed quantification of risks, 
consistent with Hazardous Industry Planning Advisory paper No.6 – Guidelines for Hazard 
Analysis. 

 

Figure 7.1: Multi-Level Risk Assessment flow diagram. Source: NSW-DoPl. 

 
17 Assessment Guideline Multi-Level Risk Assessment, New South Wales Department of Planning, 2011. 
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The risk assessment provides a screening level assessment, where all hazards in terms of their risk to 
people beyond the site boundary are assessed to identify any significant risks to off-site 
environments. Where these are limited to specific individual hazards, partial quantification is applied 
for potentially high consequence events with a low frequency of occurrence beyond the site 
boundary.  

A detonation in the explosives store is identified in the HSW-HS as a potentially high consequence 
event that requires assessment using empirical calculations. This is expanded upon for the Golden 
Point Class 1 storage area in Section 7.3.2. 

7.3 Risk assessment 

7.3.1 Hazard analysis 

The hazards associated with hazardous substances are generally classified by effect as follows: 

• Fire/Explosion Effects: concerned with damage to property, the built environment and safety 
of people. 

• Human Health Effects: concerned with the well-being, health and safety of people. 

• Environmental Effects: concerned with damage to ecosystems and natural resources. 

These hazards are based on the intrinsic characteristics of the substance, for example the flashpoint 
of a flammable substance. Table Appendix H.1 sets out the detailed hazard analysis for the Macraes 
Operation, identifying and rating potential hazards associated with each substance or storage 
activity, with reference to the hazard level assigned to each classification in the Land Use Planning 
Guide for Hazardous Facilities (Ministry for the Environment, 2000). 

As noted in Section 3.4, New Zealand’s hazardous substances classification system was originally 
developed under the HSNO Act but has now been aligned with the Globally Harmonized System of 
Classification and Labelling of Chemicals (“GHS”), specifically GHS 7 (introduced in 2021). Substances 
are classified based on their hazard properties, which align with the effects categories as follows: 

• Physical hazards —flammable, explosive, oxidizing substances (Classes 1 – 5). 

• Health hazards —toxic, corrosive, sensitizing, carcinogenic substances (Classes 6 and 8). 

• Environmental hazards —aquatic toxicity, ecotoxicity to soil or air organisms (Class 9). 

The purpose of the hazard analysis is to undertake a preliminary scaling and ranking of hazards and 
to identify risks that should be considered in greater detail.  

Substances that, in the absence of controls, have hazards that could have off-site effects are 
evaluated in the qualitative risk assessment in Section 7.3.4. The hazard analysis findings are 
summarised as follows: 

7.3.1.1 Bulk diesel refuelling areas 

Bulk diesel has a low flammability hazard and does not produce a flammable vapour. The health 
hazard from diesel is also low, requiring chronic direct exposure to have effect. The key hazard 
associated with diesel is its chronic ecotoxicity, which presents a moderate risk to ecosystems in the 
event of a spill. 
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7.3.1.2 Workshops 

The majority of substances stored and used at the Open Pit Workshop or workshop associated with 
the Processing Plant have low hazards to off-site areas: 

• Hazards associated with diesel storage and use are described above. 

• The storage and use of flammable or oxidising gases and flammable aerosols, and packages of 
flammable fuels or cleaning/maintenance products at the workshops pose a low hazard to off-
site people and property due to the large separation of storage to off-site buildings. 

• Human health hazards associated with the bulk packaged liquids used at the workshop (e.g. 
coolants, lubricants) are low and in many cases, negligible. Human health hazards of the 
smaller packaged liquids such as brake cleaner, paints, herbicides or cleaning products range 
from low to high, but are generally in small packages with limited potential to impact off-site 
locations. 

• Many of the packaged liquids used at the Macraes Operation have low to moderate 
ecotoxicity hazards to ecosystems in the event of a spill. Substances with Class 9.1A 
classifications for high acute ecotoxicity include the herbicides (kept in small containers in 
bunded areas).  

• Fire extinguishant products have low hazards to human health via chronic skin contact, and 
moderate aquatic ecotoxicity in the event of a spill. This hazard is limited by the small package 
size (<20 L). 

7.3.1.3 Processing Plant – laboratory: 

Quantities of substances stored and used in the laboratory are generally very low in the context of 
the Processing Plant. Key hazards identified include; 

• The storage and use of flammable or oxidising gases poses a low hazard to off-site people and 
property due to the large separation of storage to off-site buildings. 

• Small packages of low to moderately flammable solvents, liquid frothing agents, acids and 
reagents that are low to moderately hazardous to human health and may have low to high 
ecotoxicity hazards, which are in practice limited by the small quantities used in an area well 
separated from sensitive activities. 

• Solid fluxing agents have low hazards to human health via ingestion or inhalation and have a 
high ecotoxicity classification. In practice the hazard to off-site people or ecosystems is low 
due to the low mobility of the solid fluxing agents. 

• Solid cyanide used in the laboratory has a high hazard to human health if ingested or inhaled 
as a dust or mist and has a moderate hazard to human health via direct skin contact. It is also 
acutely toxic to aquatic and terrestrial ecosystems. The hazard to off-site people or 
ecosystems is limited by the solid form of the product (which limits the mobility of the 
material in a spill, enabling easy containment and clean up) and the small quantity stored and 
used in the lab by certified individuals. 

7.3.1.4 Processing Plant – bulk storage and ore processing: 

Hazards identified for the Processing Plant include: 

• The bulk gas storage of LPG and oxygen have high flammability hazards, noting that oxygen 
will accelerate a fire but is not itself flammable and that these are each well separated from 
other facilities on site. 

• Nitric acid and potassium nitrate used in the Processing Plant have a moderate fire hazard as 
oxidising substances. 
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• Bulk cyanide is stored as a solid and as a liquid solution in process tanks in the plant area. It 
has a high hazard to human health if ingested or inhaled as a dust or mist and has a moderate 
hazard to human health via direct skin contact. It is also highly acutely toxic to aquatic and 
terrestrial ecosystems. 

• SIBX is stored as a solid and in solution in process tanks. It has a low fire hazard as a self-
heating substance and is therefore segregated from other flammable or oxidising substances. 
It has low toxicity to human health via ingestion and is a skin and eye irritant.  

• Other solids used in the processing plant include copper sulphate pentahydrate, 
sodium metabisulphite, soda ash, sulphamic acid and activated carbon. The human health 
hazards associated with these substances arise from either ingestion, or chronic direct skin 
exposure or inhalation, and are considered low due to their limited mobility as solids and high 
separation to sensitive activities. The sulphamic acid has a moderate aquatic ecotoxicity 
classification, but its pathway to sensitive environments is limited by its solid state and as such 
its hazard to ecosystems is overall considered low. 

• Other than the cyanide products, there are no bulk liquids or solids at the Processing Plant 
that have an acute toxicity hazard level higher than low (Class 6.1D). Many of the substances 
used across the Macraes Operation such as fuels, treatment chemicals or workshop 
substances have chronic health hazards such as carcinogenicity, skin or eye irritancy, target 
organ toxicity, which require direct contact via inhalation, ingestion or skin contact and are 
principally hazards to workers on site. These hazards do not have a pathway to impact off-site 
people. 

• Corrosive substances are used in the Processing Plant (lime solution, nitric acid, caustic soda). 
The hazard from these substances to off-site people and property are low to moderate, as 
they require direct skin contact and have limited pathways to impact people due to the 
isolation of the activities. They may have impacts on the sensitive aquatic ecosystems if large 
quantities of concentrated corrosive liquids are released to downstream ecosystems in a spill 
event. 

• Mercury is a waste product collected at the Gold Room. It has a moderate acute toxicity via 
ingestion or inhalation and has chronic exposure health hazards. It has a high hazard to 
ecosystems, limited by the small quantities and specialist training of certified handlers. 

7.3.1.5 Proposed Water Treatment Plant 

• Corrosive substances with low acute or chronic toxicity are proposed to be used in the WTP 
(quicklime, caustic soda, sulphuric acid, ferric chloride, sodium hypochlorite, sodium 
metabisulphite) along with low hazard coagulant and flocculants. The hazards from these 
substances to off-site people and property are low to moderate, as they require direct skin 
contact and have limited pathways to impact people due to the isolation of the activities from 
offsite areas. They may have impacts on the sensitive aquatic ecosystems if large quantities of 
concentrated corrosive liquids are released to downstream ecosystems in a spill event. 

7.3.1.6 Class 1 explosives and Class 5 storage: 

• The Class 1 explosives (boosters, packaged explosives and detonators) at the GPUG storage 
compound have a high hazard to people, property and ecosystems in the event of an 
unplanned detonation at the storage magazines. The residual risk may be significant, so a 
partial quantitative review of the consequence using the blast overpressure levels is 
undertaken in Section 7.3.2. 

• The bulk storage of Class 5 oxidisers (ANE, sodium nitrite) in a dedicated area near the GPUG 
Mine has a high fire/explosion hazard, noting that this requires combustible materials to be 
present in order for a fire to be accelerated. 
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• The Class 1 explosives and Class 5 oxidisers have high ecotoxicity hazard classifications that 
are considered low in practice, limited by the solid (or pelletised) form of the substance 
enabling easy containment and clean up in a spill. 

7.3.1.7 Ecological enhancement areas 

• Agrichemicals (herbicides, pesticides, fungicides) may be stored and used in the ecological 
enhancement areas for management of pest species. The hazards to off-site people are low, 
and some of the products may have a low flammability hazard. Most agrichemicals pose a 
high hazard to ecosystems in the event of a spill of concentrate. 

• Fuel (principally petrol) stored in these areas for supply to maintenance equipment is highly 
flammable, has a low hazard to human health and is highly ecotoxic in a spill. These hazards 
are limited by low storage quantities, and significant separation to off-site people or property.  

7.3.2 Partial quantitative analysis of Class 1 explosion 

Partial quantitative analysis has been undertaken for the consequence of a detonation at the Class 1 
explosives stores by considering the level of damage expected at specific overpressure values 
provided by the Hazardous Industry Planning Advisory Paper No.4 (“HIPAP-4”18) Risk Criteria for Land 
Use Safety Planning, published by the State of New South Wales through the Department of 
Planning in 2011.  

The maximum overpressure levels anticipated in the event of a detonation at the existing Class 1 
explosives store has been calculated for the maximum quantity of explosives in storage in 
accordance with WorkSafe’s blast overpressure calculations as shown on Figure 6.1 and in Table 6.1. 

The predicted overpressure levels at off-site locations are considered in terms of the expected effect 
provided in Table 7 Appendix 1 of HIPAP-4. This table is reproduced as Figure 7.2 below. 

 

Figure 7.2: Effects of explosion overpressure.  Source: HIPAP-4 

 
18 Hazardous Industry Planning Advisory Paper No.4 (HIPAP-4), Risk Criteria for Land Use Safety Planning. State of New 

South Wales through the Department of Planning, 2011. 
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Overpressure levels below 3.5 kPa are not discussed in HIPAP-4 and are presumed to have a 
negligible impact on people and property. At 3.5 kPa, brittle material like glass is expected to crack 
or break, but the potential for injury to individuals is described as ‘very low’. For the Macraes 
Operation, all areas exposed to overpressure levels of more than 3.5 kPa are restricted to employee 
access within the operational areas of the existing site. Some off-site areas in the Golden Point 
Reserve, are within the 2 – 3.5 kPa radius. In an unplanned complete detonation of the Class 1 
explosives in storage, buildings in the 2 – 3.5 kPa area could be expected to have some repairable 
damage in the form of cracked glass or damaged partitions. These overpressure estimates are 
expected to be conservatively high due to the mitigating effect of the intervening terrain, which is 
considered to act as a barrier.  

A person in the 2 kPa – 3.5 kPa radius, such as a tourist, would be expected to hear a brief audible 
noise in the range of 160 – 165 dB from the blast overpressure. At this level, the sound would be 
likely to cause the person short term pain and ringing in the ears, similar to the effects of standing 
close range to a firework or shotgun fire.  

AS 2187.1:1998 Explosives - Storage, transport and use, Part 1: Storage specifies minimum 
separation distances to ‘Class B’ protected works, which include flammable or dangerous goods 
depots. For a 20,000 kg NEQ store, the minimum separation to Class B protected works is 610 m. The 
Class 5 reload depot and Processing Plant are both outside of this separation distance (as are the 
proposed WTP, all diesel tanks and the proposed Open Pit Workshop), and therefore cumulative 
impacts are not anticipated. With consideration of the level of impact at the maximum overpressure 
level, the consequence of a detonation in the Class 1 explosives storage facility to human health and 
property is minor. 

7.3.3 Consideration of known industry events  

A detonation in an explosives store managed in accordance with the HSW-HS is considered unlikely. 
Detonations in Class 1 explosives stores are not common in the mining industry. T+T is aware of only 
one known occurrence associated with mining in the Oceania region, which was a detonation 
underground in the Telfer Mine in Western Australia in 2005. 

The Mines Safety Bulletin detailing the causes and consequence of this detonation is attached as 
Appendix I and summarised as follows: 

• The detonation occurred in a store that was not designed for high volumes of explosives. It 
occurred in a ‘working party magazine’, a term for a small temporary store of explosives and 
detonators (typically <200 kg NEQ) for use by a group working in a particular area in an 
underground mine. In this case the temporary store was established with more than 
6,000 kg NEQ of high explosives and up to 3,000 detonators all in the one chamber. 
Additionally, the store contained waste packaging debris from the spent explosives and had 
been the site of a spill of ANFO in an environment with reactive sulphide-containing minerals.  

• When a fire started in the store, it burned for two hours before the detonation occurred. 
Efforts to put out the fire were hampered by the lack of a water deluge system within the 
underground mine and fire hoses for firefighting, the unsuitable class of fire extinguisher 
available, and inappropriate forced ventilation.  

• The consequence of this 6,000 kg class 1 explosive detonation to human life was limited due 
to timely worker evacuation, however it did cause significant damage to mine underground 
services, ventilation doors and machinery. 

The contributing factors in this event would not lead to a detonation at the proposed operation. The 
store at Golden Point is designed to meet the standard AS 2187.1. for Explosives Storage Transport 
and Use, including systems for waste management, fire extinguishers and segregation of 
incompatible substances. 
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OGNZL has not had any such incidents in any of its existing explosive stores and has a number of 
controls to prevent such an incident. A likelihood rating of ‘unlikely’ is considered appropriate for 
the event. 

Additionally, the long delay (two hours) between ignition of the fire in the Telfer mine working 
magazine and the detonation of the explosives illustrates how explosives in storage are less volatile 
than explosives that have been properly prepared and densely packed into a blast hole for firing. 
This example illustrates that instantaneous and complete detonation of the contents of a magazine 
is an unlikely scenario.  

7.3.4 Risk analysis 

A qualitative risk assessment of the identified hazards and failure modes has been undertaken in 
Appendix J for all of the scenarios identified in Section 7.3.1 where there is potential for off-site 
effects. 

The qualitative risk assessment has been carried out in accordance with the method described in the 
MfE Guidance for Hazardous Facilities (2000) by applying a qualitative rating to the frequency 
(likelihood) of the failure occurring and the consequence (severity) of impacts if the event were to 
occur. The likelihood and consequence ratings take into account the controls (mitigation and 
management measures) that will be in place.   

The qualitative risk analysis serves as a screening assessment to identify events where the residual 

risk may be significant and require further quantitative assessment. Where risks are identified that 

can be managed and are acceptable in terms of a qualitative assessment, no further evaluation is 

considered necessary. The assessment has been based on information from OGNZL from Macraes 

and similar mining operations elsewhere, and professional judgement.  

There is one residual risk associated with the proposed activities as identified in Appendix J Table 4 
that is assessed as moderate as follows: 

• Moderate residual risk to the ecosystems from a spill of diesel during in-situ equipment 
refuelling, which is managed through physical controls including automatic shutoffs on fuel 
nozzles, and management provisions including refuelling procedures, emergency response 
planning, spill kits and staff training. Back up containment is provided by diversion drains, 
sediment collection ponds and other tertiary containment measures in the Mine Water 
Management System for additional failsafe protection for off-site waterways in the event of a 
spill of hazardous liquid. 

All other risks were assessed as low including: 

• Low residual risk to ecosystems from a spill of diesel from a tank leak or rupture, managed by 
use of double-skinned tanks which have monitoring systems to identify leaks from the internal 
tank. 

• Low residual risk to ecosystems from a spill of corrosive or toxic liquid from a tank leak or 
rupture at the Processing Plant or Water Treatment Plant. The risk of tank failure is managed 
by locating the tanks in bunded areas and ensuring that the area around the tank drains to the 
network of sumps for reuse in the processing activities or treatment. In all cases, each tank is 
monitored to raise alarm in the event of an abnormal fill level change and staff supervising 
these operations are trained in the emergency response procedures.  

• Low residual risk to ecosystems from a spill of packaged hazardous substances such as 
laboratory reagents, coolant, maintenance oils and greases during unloading to site or during 
storage. This is managed through physical controls including secondary containment in 
storage to prevent discharges to the off-site environment.  



40 

 

[Tonkin & Taylor Ltd] 
Macraes Phase 4 Project - Fast-track approvals – Hazardous substances assessment 
Oceana Gold (New Zealand) Limited 

September 2026 
Job No: 1101342.1000 v2.1 

 

Small spills are primarily managed through the use of packaged goods within covered 
workshops, staff training and emergency response planning including spill kits at the 
unloading and storage areas and in the workshops.  

• Low residual risk of fire at the diesel, LPG, acetylene, oxygen, ANE and sodium nitrite storage 
areas impacting off-site locations. The likelihood of a fire at these storage areas is minimised 
through prevention measures such as access restrictions, exclusion of ignition sources and 
segregation of incompatible or reactive substances. The consequence of a fire is minimised by 
the separation distances to buildings and the site boundary, as well as emergency 
management measures including fire-fighting facilities and staff emergency response training. 

• Low residual risk to occupants of off-site properties or recreational users of the Golden Point 
Reserve from an unplanned detonation in the existing Class 1 explosives storage areas. The 
likelihood of this event is minimised through restricted access to externally certified handlers 
only, storage in certified magazine units with lightning strike protection, availability of 
firefighting equipment and emergency response management measures. The consequence of 
this event was evaluated quantitatively using the calculated overpressure level at off-site 
locations in Section 6 and was determined to be minor. The consequence to the public is 
limited through provision of a large separation distance to incompatible substances and the 
boundary. The overall risk given the low likelihood of an unplanned detonation is assessed as 
low. 
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8 Assessment of effects on the environment 

8.1 Introduction 

The following assessment identifies and assesses the actual and potential effects of the hazardous 
substances storage and use as part of MP4. This assessment also outlines the measures that OGNZL 
proposes to avoid, remedy or mitigate any potential adverse effects on the environment.  

8.2 Hazardous substances 

The assessment has particular regard to the following aspects: 

• Avoiding or mitigating adverse effects associated with the production, storage, use, transport 
and disposal of hazardous substances. 

• Requiring hazardous substances to be stored and used in a way that ensures residual risks of 
adverse effects on the health and safety of people are managed to acceptable levels. 

• Ensuring that hazardous substances are used, handled and transported in such a way to avoid 
adverse effects on ecosystem and public health. 

• Avoiding unsafe discharge or disposal of hazardous waste to the environment. 

8.2.1 Effects on people and property 

The areas in which hazardous substances are principally stored and used are within the wider 
Macraes Operation landholding, zoned for Macraes Mining under the WDP. Some of the diesel 
storage and use activities are proposed to be undertaken within the Rural (2GDP) zone. 

The surrounding areas are zoned for low density rural use under the WDP. The closest residence is 
over 750 m from the nearest hazardous substances activity at the Macraes Operation and over 2 km 
from the Processing Plant, Class 5 Depot or Class 1 explosives storage.  

The key risks to people and property from the activities evaluated in this assessment are fire and 
blast overpressure risk and spill of toxic hazardous substances, these risks are discussed below. 

8.2.1.1 Fire risk to people and property 

The risk to people from a fire at the flammable or oxidiser storage locations associated with the 
Processing Plant (specifically from LPG, solvents, liquid oxygen, potassium nitrate, nitric acid, SIBX, 
packaged flammable liquids and welding gases), Class 5 reload depot (ANE and sodium nitrite), 
workshops (packaged flammable liquids, oils, welding gases), ecological enhancement areas (petrol), 
and diesel tanks has been assessed as low. The risk is managed through controls including 
certification, preventative maintenance at the storage facilities, provision of fire extinguishers or 
fire-fighting water pump systems, segregation of reactive substances and separation of flammable or 
oxidising substances from buildings. OGNZL has emergency response procedures under their 
emergency response plan which includes a dedicated trained firefighting team and firefighting 
appliances to respond in the event of a fire and/or accidental release of hazardous substances.  

Based on the emergency response plan, controls in place at the Macraes Operation, and the 
separation distances to the closest dwellings, the level of potential effect on people and property 
from a fire at the flammable or oxidising substance locations has been assessed as less than minor. 

8.2.1.2 Explosion risk to people and property 

Overpressure zones have been presented for the Class 1 explosives storage to demonstrate 
compliance with the offset distances required in the HSW-HS regulations for the protection of the 
public.  
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These overpressure zones enable consequence analysis for the impact of an unintended initiation. 
The nearest publicly accessible area is over 900 m northwest of the Class 1 explosives storage facility 
at the closest point in the DOC-owned Golden Point Reserve, and the closest building within the 
reserve is approximately 1.1 km northwest of the Class 1 storage area. Therefore, the storage of 
explosives has been identified to have potential risks to off-site persons or public.  

As discussed in the partial quantitative analysis in Section 7.3.2, there are areas of the Reserve, 
including the closest building, that fall within the 2 kPa – 3.5 kPa blast overpressure radius. The 
Golden Point Historic Reserve and the buildings within it are of historical interest but are not 
permitted to be used for overnight stays. Under the HSW-HS regulations, restrictions are placed on 
areas that may experience adverse effects at the identified overpressure levels. There are no 
restrictions on buildings with fewer than 4 storeys being located in the 2 kPa – 5 kPa radius area 
unless they are being used for hospitals, early childcare centres or vulnerable facilities of similar 
scale. While there are restrictions on public buildings or structures of historic value being located 
within the 2 kPa overpressure zone, the risks to the historic structures at this location is considered 
by the compliance certifier to be mitigated by the intervening terrain features. 

The HIPAP-4 provides the expected effect of various levels of explosion overpressure as reproduced 
in Figure 7.2 in Section 7.3.2. The injury probability below 3.5 kPa boundary is described as ‘very 
low’. Minor and repairable damage to glass or partitions could be expected on a building near the 
OGNZL boundary. The off-site risk to people or property within the 2 – 3.5 kPa radius from an 
accidental detonation associated with the storage of explosives has been assessed as low. 

The controls in place to mitigate the risk include the design, testing, regular certification auditing and 
maintenance of the explosives magazine location in accordance with the HSW-HS requirements 
(including for security, lightning strike protection), access restricted to trained Certified Handlers, 
segregated storage areas and loading zones away from other flammable or explosive substances 
storage, and an Emergency Management Principal Control Plan. Workers on-site are trained in 
emergency response per the Emergency Management Principal Control Plan and substance-specific 
emergency response procedures. 

Taking into consideration the proposed controls to manage the hazards, the isolation of the activity 
and the separation distance to the closest dwelling, the effect on people or property from an 
accidental detonation at the explosives storage facility have been assessed as less than minor. 

8.2.1.3 Spill risk to people and property 

The risk to people and property from a spill of toxic or corrosive liquids (bulk reagents used at the 
Processing Plant, Water Treatment Plant or small packaged substances used at the workshops, 
ecological enhancement areas and laboratory) has been assessed as low. The hazardous substances 
mentioned are stored in secondary containment within the Processing Plant or workshops, 
segregated from incompatible substances. Where handling bulk substances that have potential for 
serious injury to humans e.g. corrosive to dermal or ocular tissue, the handling systems are 
automated to reduce human interaction and prevent overfilling. Emergency response plans for spill 
events have been prepared for the site and are regularly drilled by trained staff. 

Mercury storage poses a risk to both people and environment in the event of an accidental release. 
Mercury is produced as a by-product of the processing of ore. However, as mercury is stored in small 
amounts (maximum 13 kg) within secure containment in the Gold Room, it is considered a low risk 
of impacts off-site. Standard operating procedures and controls are in place during handling and 
disposal of mercury, and these controls include establishing a secure collection system for mercury 
collection, tracking of mercury quantities, designation of trained and certified handlers, and disposal 
to an authorised facility.  
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A key risk that has been identified which could result in an off-site human effect is a spill of the 
cyanide due to its high degree of hazard to human health, especially if the cyanide enters 
waterbodies. OGNZL provides secondary containment facilities, as described in Section 4.3, to 
capture and retain liquid hazardous substances. In the unlikely event of a spill escaping these 
containment controls, tertiary containment is also available the form of engineered sumps and 
ponds.  

Taking into account the controls in place, secondary containment, the large separation distances 
from storage areas to the OGNZL landholding boundary and the ponds to contain site run-off and 
spills, the effects on people from a spill of hazardous liquid associated with the activities has been 
assessed as less than minor. 

8.2.2 Effects on ecosystems 

The existing and proposed areas within the Macraes Operation where hazardous substances will be 
stored and used are highly modified and are not considered sensitive to the ecotoxicity effects of 
hazardous substances. Off-site waterways (including Deepdell Creek, Murphys Creek, Highlay Creek, 
Waikouaiti River (North Branch) and Tipperary Creek) have been evaluated as having a high 
sensitivity to the effects of an uncontrolled spill of ecotoxic substances. 

As outlined when considering the spill risk to people, the liquid hazardous substances are stored 
within secondary containment. Solid substances including quicklime, SIBX, soda ash, copper sulphate 
pentahydrate, cyanide, potassium nitrate, sodium nitrite, ANFO, booster and packaged explosive do 
not require secondary containment. ANE is in a highly viscous state and is considered a solid in the 
storage conditions within its designated shed. 

Management and controls of substances are in place through the PHMP-HS which outlines the 
standards and procedures for hazardous substances. These include provision of secondary 
containment, equipment maintenance, interlocks or shut-off valves to prevent overfilling and 
potential spills, staff training to ensure competency when working with substances, safe transport 
procedures, emergency response plans and dedicated response teams in the event of accidental 
release.  

Of the substances stored on-site, a spill of highly environmentally hazardous substances, cyanide or 
diesel could have adverse effects on the environment. As stated above, OGNZL has provided 
structural controls for this higher risk through provision of secondary containment and tertiary 
containment sumps to retain the cyanide or any other product in the event of a spill and failure of 
secondary containment. The diesel containers also are provided with structural controls including 
double skinned containment, bunded pumping equipment and overfilling protections.  

Taking into account the controls and storage management in place, secondary containment and the 
tertiary containment provided by the collection sumps, the level of potential effect on the 
environment from a spill has been assessed as less than minor. 

8.2.3 Cumulative effects 

The OGNZL activities are the only large-scale industrial activity within the immediate area.  

With regards to cumulative effects of explosives, the greatest risk posed by the Class 1 storage 
associated with the Golden Point Underground Mine is an accidental detonation. Storage of 
explosives precursors (the ANE and sodium nitrite) at the Class 5 reload depot, approximately 650 m 
northwest of the Class 1 store is the nearest comparable activity and is suitably separated in 
compliance with AS 2187.1. Other explosives storage includes surface storage at the Redbull 
Facilities west of the Frasers West Pit located over 3.2 km from the existing Class 1 store at Golden 
Point. At this distance there is no increased risk of explosion propagation between the stores.  
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Each site will be managed in accordance with the relevant controls described in Appendix C including 
strict site security, exclusion of ignition sources and incompatible materials, and specialist training of 
all staff responsible for handling explosives. The risk of cumulative effects from explosives storage is 
negligible.  

8.2.4 Transport 

The main transport routes to the Macraes Operation facilities for delivery of hazardous substances 
are via the State Highway Network and Macraes Road and will be unchanged from the existing 
transport routes used for the current activities. No transport through built-up or dense residential 
areas outside the Main State Highway network is proposed.  

Transport of all hazardous substances will be in accordance with the Land Transport Rule: Dangerous 
Goods 2005, which specifies requirements for placarding, separation of incompatible substances, 
emergency response equipment and staff training. Additionally, when on-site all transport of 
explosives and acutely toxic substances (cyanide products and mercury) is carried out under the 
supervision of a Certified Handler. These measures are considered sufficient to ensure that the 
environmental effects arising from the transport of hazardous substances will be less than minor. 
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9 Conclusions 

The key risks related to the proposed storage and use of hazardous substances associated with the 
Project include: 

• Risk of ecotoxic and human health effects from a spill of corrosives, oxidisers, diesel, oils or 
other packaged maintenance or cleaning substances at the Open Pit Workshop, Water 
Treatment Plant, Processing Plant or refuelling areas during delivery, storage or use. 

• Fire risk at the flammable or oxidising substance storage areas at the Open Pit Workshop, 
Processing Plant, or refuelling areas. 

• Risk of an unintended detonation at the existing Class 1 explosives storage facility that 
services GPUG mining activities. 

• Fire risk in the existing Class 5 reload depot at the GPUG surface facilities. 

The risks to people and property from an unintended detonation at the proposed or existing Class 1 
explosives storage locations is assessed as low and the effect less than minor. This is managed 
through site and equipment design (e.g. separation distances to off-site locations and other 
explosives stores, provision of fire-fighting equipment and certification of the explosives storage 
magazines) and management controls (personnel access restrictions, security monitoring, staff 
training and handler certification, and emergency response planning).   

The risk to people and property from a fire at the flammable or oxidising substance locations at the 
Macraes Operation has been assessed as low and the effect less than minor. Hydrocarbons and 
oxidising substances stored and used in workshops, Processing Plant or refuelling areas are managed 
through operational controls (security monitoring, training and handler certifications, emergency 
response plans, mine emergency response team) and equipment design (e.g. separation distances to 
the site boundary, separation from ignition sources, certification of storage areas to comply with 
safety regulations, provision of firefighting infrastructure at storage compounds). The storage 
locations are isolated from public access and are within the Macraes Operation boundaries.  

The environment is considered sensitive to the effects of a spill of diesel, corrosive liquids or 
packaged ecotoxic liquids. The risk to the environment from ecotoxic spills is assessed as low to 
moderate and will be managed through site design (e.g. proposed spill containment measures 
including double-skinned tanks, bunded package storage areas and collection sumps for runoff 
arising from around the bulk hazardous substances storage areas) and operational procedures (e.g. 
procedures for spill response, unloading and safe handling and for managing contaminated soils).  

Taking into account these controls, the overall effects on the environment from the use and storage 
of hazardous substances have been assessed as less than minor.   





    

 

Appendix A Open pit workshop concept plan





    

 

Appendix B Hazardous substances inventory 

 







































    

 

Appendix C Health and Safety at Work (Hazardous 
Substances) regulatory controls 

  













    

 

C3 Security 

Storage of highly hazardous substances require security to ensure that access is restricted to 
authorised personnel. The Macraes Operation is set up so that access is restricted by boom gates 
and turnstiles that are activated by swipe card identification.  
 
This includes the sodium cyanide, SIBX, sodium metabisulphite, copper sulphate stores and explosive 
magazines. Only authorised personnel shall have access to the hazardous substances areas and 
vehicles. 

C4 Segregation of incompatible materials 

Under the HSW-HS regulations, substances with physical hazard classifications (Classes 1 – 5) are 
incompatible and must not be stored together, i.e., Class 3.1 (flammable liquid) must not be stored 
with Class 1 (explosive), Class 2 (flammable gas or aerosol), Class 3.2 (desensitised explosive), Class 4 
(flammable solids) or Class 5 (oxidising) substances.   

Class 5 oxidising substances have additional incompatibilities that require exclusion of all 
combustible material from Class 5 storage areas. 

Class 8 substances include corrosive acids and alkalis that are incompatible with each other and 
must not be stored in the same bunded area. Class 8 substances are also incompatible with Class 1 
(explosive) and Class 5 (oxidising) substances. 

Hazard classifications and segregation requirements are identified in the ChemAlert System used by 
OGNZL to maintain its inventory records. More detail is provided on this system in Section 4.3. 

Dedicated storage areas, containers and cabinets segregated by hazard class are provided at all 
OGNZL facilities in accordance with OGNZL procedures for safe storage of hazardous substances19, to 
prevent adverse reactions in the event of a spill or fire. Stored hazardous substances are segregated 
based on quantity of materials stored, physical state, degree of compatibility, manufacturer's 
instructions and known material behaviour. 

Specific separation distances that apply to hazardous substances storage areas are detailed in 
Section C6. 

C5 Secondary containment  

Secondary containment and separation of activities from protected and public places are 
requirements of the HSW-HS identified in Table Appendix C.1 for the corrosive substances, oxidising 
substances, cyanide and hydrocarbons. 

The Principal Hazard Management Plan – Hazardous Substances (see Section 4.3.1 of this report) 
sets out the requirements for the bunded compounds for hazardous substances. In summary, all 
tanks are provided with secondary containment, either integral (double skinned) or a bund with 
capacity for 110 % of the largest tank volume. The bunds must be chemically resistant to the 
substance stored, equipment is adequately protected, and incompatible substances are segregated 
and do not come into contact within the bunded areas.  

The relocated Open Pit Workshop will provide bunded storage areas for the bulk oils, lubricants and 
coolants. Likewise, the new Water Treatment Plant facilities will need to provide secondary 

 
19 Section 5.1.2 Segregated and Secure Storage Facilities of the Principal Hazard Management Plan – Hazardous  

Substances MAC-257-PHM-007. August 2022. 











    

 

C10 Tank and location certification 

Bulk hazardous substances storage tanks must hold stationary container compliance certification 
under Part 17 of the HSW-HS. This verifies that the design and installation meet requirements for 
foundation stability, secondary containment, pressure management, liquid fill level management 
and monitoring of the interstitial space (for double skinned tanks) to detect any leaks.  

All storage tanks containing hazardous liquids larger than 5,000 L are required to have stationary 
container compliance certificates. 

Locations where hazardous substances storage exceeds the quantity threshold in the HSW-HS 
(package stores or tanks) are required to hold a location compliance certificate that independently 
verifies that operational controls such as signage, security, hazardous areas, segregation of 
incompatibles, emergency response planning, separation distances and staff training requirements 
are met. 

OGNZL are responsible for the recertification of process tank certificates and location compliance 
certificates. All bulk diesel tanks used at the Macraes Operation hold a stationary container 
compliance certificate.  

C11 Substance specific controls at the Processing Plant 

C11.1 Sodium Cyanide delivery, storage and use 

Cyanide is delivered to site in bulk as pellets within an isotainer, which is pumped full of water and 
mixed into an adjacent holding tank to form a cyanide solution (liquid cyanide) for leaching gold 
from the ore. Solid sodium cyanide (cyanide) is stored in bags within a bunded shed as backup 
supply. 

The following specific controls apply: 

• The liquid cyanide is stored in a bunded tank that must be certified under the HSW-HS by an 
external compliance certifier, within a bunded shed to prevent spill or uncontrolled release to 
the workplace or environment. The shed is located in a secure fenced area with unauthorised 
access prohibited.  

• Fixed gas monitors are located at four locations around the Carbon-in-Leach (CIL circuit to 
trigger detection alarms and initiate investigation of any unplanned gas generation and 
release. 

• The cyanide management plan21 outlines the cyanide processes within the Processing Plant, 
transport of cyanide to the mine, handling and storage requirements, monitoring sensors and 
testing undertaken, site water management and protection measures for workers, equipment 
and the environment. 

• Where cyanide is used in the Processing Plant, the control systems are automated where 
possible, to enable automatic dosing and mixing and minimise worker contact. Interlocked 
control systems are in place to prevent tank overflows and avoid uncontrolled releases.  

• As an additional layer of protection, if there was a bund failure, any release would be 
contained within engineered sumps at the Processing Plant. 

• A site-specific cyanide emergency procedure is provided in the Cyanide Management Plan 
which outlines the hazards, symptoms of poisoning, PPE required, medical and first aid 
requirements, and instructions for response to small and large spill instructions, fires and 
contact (poisoning).  

 
21 OGNZL, Cyanide Management Plan MAC-257-PRO-010. V4, June 2026. 



    

 

C11.2 Mercury collection and disposal 

Mercury collected as a by-product of ore processing in in the Gold Room is subject to specific 
procedures for safe handling and disposal: 

• Standard Operating Procedure – Safe Work Instruction, Mercury, Collection, Packing and 
Shipping (MAC-456-PRO-015), OGNZL, October 2024; and 

• Standard Operating Procedure – Safe Work Instruction, Mercury, Spill Clean Up (MAC-456-
PRO-014), OGNZL, November 2024. 

Up to 1 L (13 kg) of mercury is removed from the system at a time in a bottle that is sealed, 
submerged in a bucket of sand and crated for transport. It is collected and disposed of by a 
dedicated recycling service (Prime Environmental at the time of application). Mercury 
decontamination powder is kept on site for response to spills and specific PPE including respirators 
are provided for immediate response. 

C11.3 Liquid oxygen production and storage 

Oxygen is termed a ‘permanent gas’ in the HSW-HS regulations because it liquefies only under 
extreme temperature and pressure conditions. The oxygen used at the Processing Plant is stored in a 
cryogenic tank segregated from other hazardous substances and the site boundary.  

BOC New Zealand Limited has designed, installed and maintains the cryogenic tank. The cryogenic 
tank is routinely inspected and certified under the Health and Safety in Employment (Pressure 
Equipment, Cranes, and Passenger Ropeways) Regulations 1999 (HSE-PECPR). 

Transfers of oxygen are carried out by trained staff or contractors to minimise the risk of releases or 
incidents during tank filling. 

C11.4 Non-bulk hazardous substances 

Smaller quantities of hazardous substances are used in the workshops and labs. Where appropriate, 
these substances are to be stored in dangerous goods cabinets with internal secondary containment 
and applicable segregation from incompatible substances in place to meet the HSW-HS 
requirements. 

C12 Specific controls for explosives 

C12.1 Magazine certification  

The total aggregate quantity of stored high explosives (H.E) product including ANFO, boosters and 
packaged explosive (20,000 kg NEQ) is divided across three separate H.E magazine units at the 
Golden Point Class 1 compound. An additional 70 kg (NEQ) of initiating explosives (I.E or detonators) 
is stored in up to two entirely separate magazine units (I.E magazines).  

The HSW-HS regulations require any storage of Class 1.1D explosives in excess of 2.5 kg to be 
secured in a magazine designed and certified to meet requirements for the material of construction, 
the design of the locking arrangement and arrangements for prevention of removal.  

The magazine is also required to have an earthing system between the atmosphere above the 
hazardous substance location and earth to dissipate any build-up of electrostatic charge. The 
magazines must also have a lightning interceptor designed in accordance with section 4 in AS/NZS 
1768: 2007—Lightning protection. These features are required to minimise the risk of an inadvertent 
ignition of the explosives. 



    

 

The magazines used by OGNZL are designed to standard AS 2187.1 1998 for relocatable magazines 
and hold design compliance certificates to demonstrate that the requirements set in the HSW-HS 
regulations are met. 

C12.2 Security 

The Class 1 Explosives compound is securely fenced, and only certified personnel are authorised to 
access the keys to the storage site. This measure reduces the likelihood of operator error or of 
tampering with the explosives and reduce the likelihood of an event causing a detonation.  

C13 Hazardous substance location for the Class 5 reload depot 

Packages of Class 5 ANE and sodium nitrite are stored within a dedicated compound (“reload 
depot”) for oxidising substances located 630 m northwest of the Processing Plant.  

The Class 5 substances are not flammable but will accelerate a fire and will generate an explosion 
when mixed with combustible material and ignited within a confined space. As a result, the key 
control for management of fire and explosion risk at the site is to eliminate combustible materials 
from the Class 5 bulk storage locations. The HSW-HS sets a minimum separation distance of 8 m 
between combustible materials and the Class 5 oxidising substances (ANE or sodium nitrite). There 
are no combustible substances stored in this location. 

The closest boundary to an area not owned by OGNZL is approximately 200 m west of this storage 
area at the Golden Point Reserve. A DOC building within the reserve is approximately 400 m west of 
the storage area. 

The storage area is secured from access by unauthorised personnel. The ANE is a highly viscous 
emulsion that is stored in a solid state, and therefore secondary containment is not required. 
However, the store and any movement of the ANE is subject to site-wide spill response protocols. 
The location is certified to meet the relevant controls specified in the HSW-HS regulations as set out 
in Table Appendix C.1. 

 



    

 

Appendix D Principal Hazard Management Plan – 
Hazardous Substances 

 











































    

 

Appendix E Principal Hazard Management Plan – 
Explosives  

 



   

 

OUR VALUES: CARE | RESPECT | INTEGRITY | PERFORMANCE | TEAMWORK 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

Principal Hazard Management Plan 

Explosives 

Approved date: July 2025 

Document ID:  MAC-257-PHM-006-15 
This is no longer a controlled document once printed. 

This document must not be released outside of the company without permission of the Departmental Manager. 

Department Health and Safety 

Location/Site Macraes 

 





















































    

 

Appendix F Principal Control Plan – Emergency 
Management 

 

 

  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

Principal Control Plan 

Macraes Emergency Management PCP 

Approved Date: June 2026 

Document ID:  MAC-253-PCP-000.20.1 
This is no longer a controlled document once printed. 

This document must not be released outside of the company without permission of the Departmental Manager 

 

 

 

Department Health and Safety 

Location/Site Macraes 

 







































































    

 

Appendix H Hazard analysis 





































    

 

Table notes: 

A. The hazard level is specified according to the hazard classification in Table 1 of the Land Use Planning Guide for Hazardous Facilities, MfE 2000. 
B. The MfE 2000 guide does not assign a hazard level to chronic health hazards (Class 6.3 – 6.9). Out of conservatism, we have considered these as low human toxicity hazards for the purpose 
of this screening assessment. 
C. These substances are not classified as ecotoxic. For the purpose of this assessment, they have been considered as having low ecotoxicity. 
D. Where a substance has a corrosive classification (Class 8.1A or 8.2A-8.2C) but is not classified as ecotoxic, these have been treated as having medium ecotoxicity due to the pH modifying 
properties.  

 

 

 



    

 

Appendix I Mine safety bulletin 
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Mines Safety Bulletin No. 75 

Date: 10 January 2006 

Subject: Fire and explosion in a working party magazine 

This bulletin is issued following extensive investigation, technical review and test-work relating to a fire 
and subsequent explosion that occurred in a working party explosives magazine underground at a mine 

with sulphide mineralisation during 2005.  

Incident 

At about 5.45 am, a fire behind the locked gates of a working party magazine was observed by 
underground personnel who were passing the area. Attempts were made to put out the fire using Dry 

Chemical Powder (DCP) fire extinguishers, but these attempts were unsuccessful.  

It was estimated that in excess of six tonnes of explosives and between 1,500 and 3,000 detonators were 

stored in the working party magazine at the time of the fire.  

Five people were able to escape from the mine through the decline portal entrance while a further 22 
personnel, who were unable to use this means of egress, travelled to fresh-air bases and refuge 
chambers underground where they were all accounted for. Once accounted for, the personnel were 

moved to the shaft plat in preparation for evacuation from the mine.  

Delays occurred in evacuating personnel through the shaft, as it was in transition from shaft sinking to 
equipping the production winding system. This necessitated the completion of a risk analysis so that the 

sinking kibble could be safely used for the evacuation of personnel.  

About two hours after the fire was identified an explosion occurred which knocked out the underground 
communications. The explosion also stopped two surface fans for a brief period until they could be 

restarted. 

Injuries 

Four people in the vicinity of the working party magazine, who attempted to fight the fire, suffered smoke 
inhalation. No personnel suffered any serious injuries during the emergency evacuation from 

underground. The potential for serious consequences is, however, obvious. 

Causes 

The cause of the ignition in the magazine was not determined with certainty due to the damage sustained. 
However, the following contributory factors were evident as a result of investigation, technical review and 

testing: 
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• Reactive mineralisation, containing sulphide material including pyrite and chalcopyrite, was present in 
the rock in which the magazine was excavated. Marcasite was also identified — a material that could 
react with ammonium nitrate in the explosive stored in the magazine and cause self-ignition as a result 

of the chemical reaction.  

• ANFO was known to have spilled in the magazine prior to the incident. ANFO is known to interact with 
sulphides to cause an exothermic reaction. The chemical reaction may have a long induction period 
with little observable temperature increase. However, once sufficient catalysing species have built up, 

the reaction rate increases rapidly, generating sufficient heat to cause self-ignition.  

• Ammonium nitrate is also an oxidising agent, which evolves its own oxygen during chemical reaction. 
This made it impossible for the dry powder fire extinguishers to smother the fire. Water application is 
the primary suppression method recommended in explosives manufacturers’ material safety data 

sheets.  

• A number of empty 500 kg bulk ANFO bags were allowed to accumulate in the magazine, stacked in 
close proximity to full ANFO bags. This would have provided an additional fuel source and assisted in 

the propagation of the fire.  

• A number of personnel authorised to enter the working party magazine were found to be smokers and 
routinely carried cigarettes and lighters into the magazine. However, there was no evidence from 
witness statements or previous inspections and audits that personnel had been smoking inside or in 

the vicinity of the magazine immediately prior to the incident.  

• The working party magazine was being utilised to supply several jumbo development headings 
concurrently. Consequently, a quantity of explosives in excess of six tonnes was being stored in one 

area for this purpose.  

• There was no regular shift supervisory inspection carried out in the working party magazine on the shift 

the incident took place or on the shifts immediately prior to the incident.  

• The explosives management plan for the mine did not detail the storage requirements mandated by 

legislation and regulation. 

• The explosive management plan required weekly contractor inspections and monthly principal 
employer audits of magazines. Records revealed that the inspections and audits were not being 

carried out at this frequency.  

• Dry chemical powder fire extinguishers were provided both inside and outside of the locked gates of 
the magazine. Personnel were not able to use these extinguishers due to their proximity to the fire. Fire 

extinguishers were sourced from mobile equipment to fight the fire.  

• There was no water hose provided outside the locked magazine. The water hose inside the magazine 
could not be utilised when fighting the fire as the smoke had become too intense by the time the gate 

was unlocked.  

• The area was force ventilated using a compressed air fan. The direction of the ventilation hampered 

attempts to put out the fire. 

Consequences 

• Personnel involved in fighting the fire suffered from smoke inhalation. They did not don their self 
rescuers but were able to quickly reach fresh air in the main decline after their attempts to extinguish 

the fire failed.  

• The fire and subsequent explosion caused significant damage to services, ventilation doors and 
machinery up to a kilometre away. Communications were lost underground as a result of damage to 
the leaky feeder during the explosion. Communications were re-established after half an hour using 

hand held line-of-sight two way radios, which were brought down the shaft. 

 
• The location of the working party magazine and the siting of force ventilation fans serving an adjacent, 

blind incline development heading were such that a jumbo operator wearing a self-rescuer had to 
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retreat about one kilometre through smoke towards the entrance to the heading, which was directly 
opposite the magazine where the fire and subsequent explosion took place. The person was retrieved 
by the brave action of a fitter who returned underground in a light vehicle and had to pass close by the 

magazine on two occasions to effect the rescue.  

Comment 

• The working party magazine concept, historically, was created to provide for local storage of small 
quantities of explosives and detonators for the use of one airleg miner or a small group working in a 

particular area.  

• With the advent of jumbo development, the quantities stored in working party magazines have 
generally increased from a nominal quantity of about 100–200 kg up to quantities in excess of one 
tonne. Where dedicated jumbo development crews and charge up crews are established, the 
quantities of explosives and detonators required to serve the multiple areas being developed, can lead 
(without appropriate controls) to even greater tonnages being stored in a so-called working party 
magazine. The regulatory provisions, as they were originally developed, did not envisage catering for 

the levels of usage occurring today.  

• A working party magazine should only be utilised to provide small quantities of explosive for an 
individual or a small work group, and the concept should not be used for the large-scale storage and 
supply of explosives to service extensive jumbo development or multiple stope face blasting. Large 
quantities of explosives needed for such working methods should be supplied from a main magazine 
underground or directly from a surface magazine if this is feasible.  

Preventative action 

• Mines with reactive sulphide orebodies or stringers should develop a comprehensive management 

plan to adequately deal with the hazards potentially associated with reactive ground:  

- The geology should be examined on a regular basis to determine the potential for the presence of 
reactive ground.  

- A geological plan should be maintained identifying areas where sulphides or reactive ground is 

present.  

- Explosives sensitive to reactive ground should not be used or stored in those areas identified as 
having reactive ground present. Comprehensive inspections and risk assessments should be 
completed to affirm that explosive storage areas are free from the presence of sulphide material or 

reactive ground.  

- Specialised inhibited explosives designed for use in reactive ground should be sourced and 

appropriately used where sulphide material or reactive ground may present a hazard.  

- Inspection, monitoring and suppression methods should be implemented to mitigate or remove the 
potential hazards associated with reactive ground, such as sulphide dust explosions or 

spontaneous combustion catalysed by extraneous materials such as explosives or fuels.  

• A comprehensive procedure for the storage, transport and usage of explosives needs to be developed 

for each operation, in accordance with legislation, regulatory provisions and applicable standards. 

• The statutorily appointed managers who have the daily control and supervision of the mine (Registered 
Manager and Underground Manager) need to ensure that a system is established to verify that shift 
inspections are being completed by supervisory staff in all working areas underground, including 

explosive magazines in accordance with regulations 3.18 and 3.21. 

• The statutorily appointed managers who have the daily control and supervision of the mine (Registered 
Manager and Underground Manager) need to ensure that a system is in place to verify that inspections 

and audits laid down in company procedures are being completed at the prescribed frequency.  
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• A procedure to deal with the accumulation and removal of empty ANFO bags or spillage in an 
explosives magazine needs to be included as part of the storage requirements in any explosives 
management plan. Prior to removal from the mine once empty, the ANFO bags should be cleaned and 
stored outside the magazine and a safe distance from the explosives to reduce the fire risk hazard. All 

spillage should be cleaned up and removed immediately.  

• Procedures should be developed to ensure that no personnel smoke or take contraband (e.g. lighters, 
matches, mobile phones, radio transmitters) inside the detonator or explosive magazines. This should 

be reinforced at periodic retraining sessions for personnel with access to explosives.  

• A water deluge system and fire hoses should be provided at all storage areas where large quantities of 
explosives, in particular ANFO, are stored. The activation mechanism for the water deluge system 
should preferably be automatic or otherwise should be accessible from outside the locked magazine. 

Fire hoses and water should also be similarly installed outside the entrance to magazines.  

• Fire extinguishers need to be placed a safe distance from the explosive storage area so they can be 

safely utilised in an emergency.  

• Working party magazines need to be sited clear of entrances to currently working development 
headings and their air intakes so that, in the event of a fire, personnel can retreat to safety without 

being exposed to the hazards potentially arising from a fire or explosion associated with the magazine.  

• Back up communications in the form of a direct telephone system underground should be considered 
in addition to any leaky feeder system. The installation of the back up communication should be such 
that it is connected via a separate route to avoid both sets of communications being damaged by a fire 

or explosion in any one area.  

• Personnel need to be adequately trained, retrained and regularly reminded of the importance of 
donning self-rescuers where a fire is evident underground. Once donned, personnel should not attempt 

to fight the fire but should immediately evacuate the area and proceed to a fresh-air base or refuge. 

Further guidance 

The Department has previously issued Safety Bulletin No. 1: Sulphide Dust Explosion Hazard and a 
Guideline on the Safety Management of Underground Combustible Sulphide Dust, which mine operators 
should review and implement where a similar hazard is evident. Both documents are available on the 
Department’s website at www.docep.wa.gov.au/ResourcesSafety in the mining section, under guidance 

material and publications. 

Mines should also conform to Australian Standard AS 2187.1:1998 — Explosives Storage Transport and 
Use — Part 1 in Appendix H, which recommends in part that magazines should be located clear of 

sources of sulphide dust.  

 

 

Martin Knee 

STATE MINING ENGINEER 



    

 

Appendix J Qualitative risk analysis 

  






















