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Jervois Base Metal Project 
VOLUME 3 Environmental Management 

 

SECTION 5.1| Draft Environmental Management Plan 

5.1 Introduction 
The Jervois Base Metal Project has a history of operations stemming back to 1929 with the focus in 

more recent times being upon developing further geological knowledge of the resource base.  Under 

KGL Resources Limited (KGL) ownership operationally appropriate plans have been in place to avoid, 

minimise and mitigate impacts of the mine and resource development activities upon the 

environment.  In addition to this consistent focus upon managing any identified potential for 

environmental risks associated with the Project KGL has recently technical studies associated with the 

draft Environmental Impact Statement (EIS).   

An application to re-open the Jervois Base Metal Mine (Jervois Mine) has been made.  An assessment 

of the potential environmental risks is required under the EA Act.  The scope of this assessment was 

defined by the Terms of Reference for the Preparation of an Environmental Impact Statement (ToR) in 

August 2017.  Section 5 of the ToR requires the development of a draft Environmental Management 

Plan (EM Plan) and in accordance with Northern Territory Environmental Protection Authority’s 

Guideline for the preparation of an Environmental Management Plan. 

This plan has been developed using the above to ensure that operations: 

• Comply with legislation, including authorities issued under the Environmental Assessment Act 

(EA Act) and Waste Management and Pollution Control Act; and 

• Incorporate revised or improved measure to management environmental impacts. 

The draft EM Plan has been prepared to support the application for approval of the proposed re-

opening of the Jervois Mine and accompanies the draft Environmental Impact Statement to include 

proposed mining activities within the Project area.  In effect, the draft EM Plan describes the existing 

environment, the potential environmental risks, establishes environmental objectives and provides 

auditable performance criteria and management plans applicable to the entire mine area. 

5.1.1 Structure and Related Documents 
The draft EM Plan is designed to provide an environmental management framework for the mine to 

operate within.  It has been designed to be an operationally functional document which allows for 

ease of use for regulators, contractors and employees associated with the Jervois Mine throughout 

the Project lifecycle. 

The draft EM Plan has been developed as an overarching document that coordinates environmental 

management within the mine site.  On this basis, whilst the document discusses all aspects of 

environmental impact management where required it refers to single element management plans 

which provide greater detail or specific actions for management activities.  This includes: 

• Draft Mine Rehabilitation and Closure Plan 

• Draft Biodiversity and land management Plan 

• Draft Erosion and Sediment Control Plan 

• Draft Water Management Plan 

• Draft Social Impact Management Plan 

• Draft Waste Management Plan; and 

• Draft Fire Management Plan. 
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As this is a re-opening of the mine, the impacts identified as similar to that of the existing mine and 

are able to be managed accordingly.  Recognised and proven measures have been identified will be 

applied to the recommencement of operations.  In combination with the additional measures outlined 

in this draft EM Plan and the knowledge of current operations, potential for environmental risks of the 

proposed mining operations are considered to be suitably managed.  These actions are summarised 

in this draft EM Plan. 

It is on this basis that the draft EM Plan considers the management of the re-opening of the Jervois 

Mine impacts and the existing mine in the following manner. 

 

 
 

5.2 Mine Overview 

5.2.1 Ownership 
The Jervois Mine is solely owned by Jinka Minerals Limited a 100% owned subsidiary of KGL Resources 

Limited (KGL).  Throughout this EM Plan the reference is made to KGL as the owner and operator of 

this mining Project. 

5.2.2 Location 
The Jervois Mine is located within the Northern Territory approximately 380 kilometres north-east of 

Alice Springs in Central Australia, off the Plenty Highway.  The nearest occupied communities are 

Bonya and Harts Range (Figure 5.1-1). 

Identify the environmental values 
and establish the background 

condition (Section 4 of EM Plan)

Indentify and develop the 
environmental protection objectives 

(Section 5 of EM Plan)

Development commitments 
(including management plans and 
strategies to acheive compliance 

(Section 5 of EM Plan)

Develop key performance indicators, 
monitoring and reporting 

requirements associated with Jervois 
Mine acticities (Section 5 of EM Plan)
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Figure 5.1-1 Jervois Mine Locality 
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5.2.3 Tenements 
The previous mining operational areas, exploration and associated Mining Management Plan (MMP) 

covers tenement areas within the boundaries of ML30180, ML30182 and ML30829, all held by Jinka 

Minerals Limited.  A summary of mining tenure is provided in Table 5.1-1 and an overview is provided 

in Figure 5.1-2. 

 

Table 5.1-1 Mining Tenure 

Tenure No. Status Grant Date Expiry Date Holder Area (Ha) 

ML 30180 Granted 28/01/2014 27/01/2024 Jinka Minerals 
Limited 

33.21 

ML 30182 Granted 26/03/2014 25/03/2030 Jinka Minerals 
Limited 

482.8 

ML 30829 Granted 18/08/2017 17/08/2032 Jinka Minerals 
Limited 

1,438 

EL 25429    Jinka Minerals 
Limited 

Approximately 
3,800 
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Figure 5.1-2 Jervois Mine Tenures 
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5.2.4 Land within or adjacent 
The Jervois Mine is located within the 273,600 hectare (ha) Jervois Pastoral Lease owned by Jervois 

Pastoral Company Pty Ltd.  The 970 ha Project footprint equates to approximately 0.35% of the Jervois 

Pastoral Lease.  The Lucy Creek and Jervois homesteads are located approximately 24 km north and 

35km south of the Project respectively. 

5.2.5 The Project 
The reopening of the Jervois Mine will involve the extraction of existing and expanded base metal 
reserves within the Project area.  The Project contains a significant and high-grade copper resource, 
as well as silver, gold, lead and zinc in several deposits. The ore would be mined by open pit and 
underground methods and processed to a concentrate on site. The concentrate would then be trucked 
via the Plenty and Stuart Highways to the current rail freight terminal in Alice Springs, and then onto 
Darwin and/or Adelaide by rail. An option to shorten the road haulage being investigated by KGL 
involves the construction of a rail siding adjacent to the Adelaide to Darwin rail line north of Alice 
Springs on the Ghan Railway Line where it crosses the Plenty highway. 
 
The Project footprint is estimated at 970 ha of which a significant portion has been disturbed by 
historic mining activities.  The Project area is located within the boundaries of ML30180, ML30182 and 
ML30829. 
 
This EIS has been based upon KGL’s current understanding of the resource and an allowance for 
potential growth.  Based upon this the initial operations will focus upon optimising the recovery of the 
currently estimated copper resource of 25.2 million tonnes (Mt).  These operations are anticipated to 
produce approximately 87 Mt of waste rock and 20 Mt of tailings.  The rate of mining is influenced by 
the processing plant capabilities which currently allows for Run of Mine feed of up to 1.6 Mtpa, 
producing 150,000 tonnes of base metal concentrate per annum (assuming a two percent copper 
grade).   
 
Mining operations at the Project area will be split between three operational areas: 

 Reward 

 Bellbird; and 

 Rockface. 

Mining at Reward and Bellbird is both open cut and underground, whilst Rockface is underground only. 
Ore from all three mining areas will be trucked to the ROM stockpile for processing at the plant.  
 
Mine infrastructure will include pits, waste rock landforms, tailings storage facilities, topsoil stockpiles, 
haul roads, heavy vehicle parking areas, ROM pads and fuel storage areas. The processing plant will 
include associated water tanks, workshops, fuel facilities, concentrate load out facility, mobile 
equipment, power plant, air and water supply facilities and storage areas.   
 
Other infrastructure associated with the Project will include laydown areas, production and 
monitoring bores, a magazine and explosives store, an accommodation camp, administration buildings, 
new sediment catchment dams, access and haul roads, monitoring and supply bores, power 
generation and supply facilities, workshops, hardstands and laydown areas. Proposed infrastructure 
will be located over previously disturbed mine infrastructure areas wherever feasible. 
 
Once approved, it is anticipated that construction will commence in 2019, with mining and 

commissioning occurring in approximately 2020.  It is currently anticipated that there will be up to 360 

people employed to facilitate the construction requirements and up to 300 for the proposed Project 

operations. 
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5.2.6 Phases of Development 

5.2.6.1 Historical Disturbance 
There is a substantial amount of existing disturbance for the Jervois Project site a result of the 

historical activities within the area.  Historic mining disturbance includes tailings storage facilities, 

waste rock dumps, decommissioned processing plants and equipment, pits, prospecting trenches, 

ROMs, water storages and evaporation ponds, an exploration camp, exploration disturbances, roads 

and tracks.  The existing disturbance covers an area of 163.15 ha which equates to approximately 

16.8% of the proposed Project footprint area of 970 ha as categorised in Table 5.1-2. The total 

disturbance area calculation of 389.45 ha includes 32.46 ha of new infrastructure being located over 

existing disturbance areas.  These will include the camp, processing plant, administration and 

workshop infrastructure, some haul and access roads and part of the tailings dam. 

Table 5.1-2 Project Disturbance Area Estimates 

Description Existing Disturbance 

Area (Ha) 

Additional 

Disturbance Area 

(Ha) 

Total Disturbance 

Area (Ha) 

Mine Pits 25.83 23.84 49.67 

Infrastructure 94.61 19.98 114.59 

Jervois Mine Dam 6.68 0.00 6.68 

Dams and Reservoirs 2.46 12 14.46 

Tailings Dams 4.98 119.68 114.70 

Stockpiles and 

Waste Rock Dumps 

7.24 59.36 66.60 

Exploration Areas 2.63 0.50 3.13 

Roads and Tracks 18.72 8.40 24.60 

Total 163.15 236.26 389.45 

 

5.2.6.2 Design 
Design of the Project has been progressed during the environmental impact assessment process.  

Information collected through the process of assessment has further facilitated the avoidance and/or 

minimisation of impacts and significantly reduced the potential and severity of any risks identified 

throughout the environmental risk assessment which has been instrumental throughout the Project’s 

assessment process.  

The Project has been designed to utilise the existing approved Jervois Mine infrastructure and 

disturbance areas wherever possible.  Although minimising disturbance has been prioritised there will 

be requirements for additional mine infrastructure, as well as upgrades to existing mine infrastructure, 

will be required.   

The key supporting infrastructure will include: 

• An upgraded 360-person accommodation camp and supporting facilities 

• Installation of a process plant 

• Establishment of a tailing storage facility 

• Haul roads and access roads; and 

• An upgraded, emergency services accessible, airstrip and supporting buildings (Lycopodium, 

2014). 
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The following key surface water management infrastructure and measures required as part of the 

Project will be: 

• A new 180 ML process water dam to be constructed between the proposed process plant and 

the reward open cut pit 

• A new 10 ML underground dewatering dam adjacent to the process plant 

• Sediment dams to capture and manage runoff from waste rock dumps; and 

• Repairs and upgrades to the existing Jervois dam embankment and spillway to improve dam 

storage and safety (WRM, 2018). 

5.2.6.3 Construction 
Project activities will occur in accordance with the proposed mining schedule and construction 

program outlined in Table 5.1-3.  Construction equipment would be transported to the site at the 

direction of mine operators and contractors responsible for each element of the Project’s construction.  

As the site is remote it will be required to be self-sufficient in terms of services.  All power will be 

generated on site and water will be sourced from the existing dam and supplement by the proposed 

borefield.  The infrastructure to be upgraded or constructed will be prioritised during the Project’s 

construction phase so as to ensure the mining schedule is adhered to. 

5.2.6.4 Operation 
As with the historic Jervois Mine footprint, the Project will commence open pit extraction and follow 

onto underground extraction in the domain progression. The process of commencing operations 

within each of these domains will adhere to a consistent activity sequence as outlined below: 

• Remove of vegetation (if required) 

• Collection of topsoil and placement in a rehabilitation area or designated stockpile 

• Removal of historic mine wastes (where required); and 

• Removal of overburden. 

The detailed works proposed for the recommencement of mining at Jervois are outlined below in 

Table 5.1-3. 
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Table 5.1-3 Jervois Key Mine Stages  

Area  Project Year 

EOY0 to EOY4 

(2018-2023) 

EOY4 to 

EOY5 

(2023-

2024) 

EOY5 to 

EOY6 

(2024-

2025) 

EOY6 to 

EOY7 

(2025-

2026) 

 

EOY8 to 

EOY15 

(2027-2033) 

Phases  

Reward 

Open pit 

mine 

Detailed Engineering 

& Planning 

 

Construction & 

Commissioning 

 

Operations  

Operations  - - Closure & 

Final 

Rehabilitation 

Reward 

Underground 

mine 

Detailed Engineering 

& Planning 

 

Construction & 

Commissioning 

Operations Operations  Operations Operations  

 

Closure & 

Final 

Rehabilitation 

Bellbird 

Open pit 

mine 

Detailed Engineering 

& Planning 

 

Construction & 

Commissioning 

- Operations  Operations Operations 

 

Closure & 

Final 

Rehabilitation 

Bellbird 

Underground 

mine 

Detailed Engineering 

& Planning 

 

Construction & 

Commissioning 

- - - Operations  

 

Closure & 

Final 

Rehabilitation 

Rockface 

Underground  

Detailed Engineering 

& Planning 

 

Construction & 

Commissioning 

Operations Operations Operations Closure & 

Final 

Rehabilitation 
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5.2.6.5 Decommissioning and closure 
The Mining Management Act requires mine rehabilitation and closure activities to be planned and 

undertaken. A mining management plan, including a plan and costing of closure activities, is required 

under the Mining Management Act. The Mining Management Act also requires the operator to 

provide the Minister with a security to secure the payment of costs and expenses in relation to the 

Minister taking an action to complete rehabilitation of the mining site.  

Post-mining land uses for the site have been identified as: 

• Low-intensity grazing; and 

• Infrastructure (including borefields and a downgraded airstrip). 

Actions to achieve these outcomes have been devised in detail in the draft Rehabilitation, 

decommission and Closure Plan.  This includes a design framework to ensure that the final landforms 

are sage and accessible, and that there are procedures that improve the quality and long-term viability 

of revegetation.  The beneficial reuse of infrastructure has been identified, with structures such as 

dams proposed to be made available to Landholders if this is suitable and mutually agreed upon.  

Rehabilitation and decommissioning work associated with mine is proposed to be undertaken early 

and in a progressive manner. 

5.3 EM Plan Framework 
The Jervois Base Metal Mine is to be approved under the EA Act.  This draft EM Plan provides the mine 

operator with a strategic framework for the environmental management of the mine, which is 

reflective of any identified environmental risks, regulatory compliance and improvements to 

operational and mining practices.   

The draft EM Plan has been developed to reflect high level commitments, which are discussed in detail 

as Environmental Objectives, supported by auditable actions and standards, and tailored to the mine’s 

specific environmental risk assessment criteria.  The actions and management plans have been 

designed to enable to the mine to maintain or exceed its environmental compliance criteria in 

consistence with operation of similar open pit and underground base metal operations. 

To ensure that the Project appropriately manages the identified environmental risks in a meaningful 

and measurable way throughout the Project’s lifecycle this framework has been developed with 

refence to the following Australian Standards: 

• Australian Standard/New Zealand Standard (AS/NZS) International organisation for 

Standardisation (ISO) 14000 Series (including AS/NZS 14001 Environmental management 

systems – Specification with guidance for use)  

• AS/NZS ISO 31000: 2009 Risk management – Principles and guidelines  

• HB 436:2013 Risk management guidelines – Companion to AS/NZS ISO 13000: 2009; and  

• HB 203:2012 Managing environment-related risk.  

5.3.1 Objectives 
Developed upon strong environmental compliance principles and in conjunction with the draft EIS, 

the draft EM Plan has been developed to provide an operationally functional document designed to 

capture all mitigation measures that have been identified within the environmental risk assessment 

process.  In addition, the primary objectives of this draft EM Plan are to document the following 

criteria: 
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• How the environmental risks associated with the proposed mining operations have been 

assessed and good practice mitigation and management measures have been specific to 

ensure the risks will be properly managed throughout the life of the Project. 

• The implementation process for EIS findings and recommendations, including commitments.  

• Identification of tailored and operationally functional environmental compliance measures. 

5.3.2 Legal and Other Requirements 
Compliance with legal obligations is an integral component to a successful operational compliance.  

KGL aims to ensure that appropriate mitigation measures are implemented to control environmental 

risks relevant to the operation of the mine.  This includes compliance with the Mining Management 

Plan and all relevant environmental legal requirements.  

5.4 Description of Environmental Values and Risks 
Guided by the ToR an assessment of the existing environment relevant to the Project has been 

detailed in the EIS along with detailed technical studies regarding the potential for impacts and the 

associated risk profiles.  The following section provides an overview of this assessment and the 

potential impacts and risks of the Project.   

5.4.1 Terrestrial Flora and Vegetation  
This section discusses the potential impacts to terrestrial flora and vegetation as a result of the Project 

with reference to the NT EPAs ToR objective of maintaining the conservation status, diversity, 

ecological integrity, geographic distribution and productivity of terrestrial flora and vegetation at 

species and ecosystem levels through avoidance or management of adverse impacts. 

The NT EPA has Guidelines for Assessment of Impacts on Terrestrial Biodiversity (NT EPA, 2013) that 

provide guidance as to the level of detail required for terrestrial flora and vegetation within the impact 

assessment process.  As recommended by the guideline, the EIS considered the:  

• Vegetation of proposed development sites and the immediately adjacent area 

• Presence and distribution of critical habitats (Territory Parks and Wildlife Conservation Act 

2014 (TPWCA) or listed threatened ecological communities (TEC) (Environment Protection and 

Biodiversity Conservation Act 1999 (EPBC Act)) 

• Threatened flora species (as listed under the TPWCA and/or EPBC Act) of proposed 

development sites and immediately adjacent areas 

• Local and regional conservation status of vegetation types and threatened flora present 

• Potential impacts of Projects on vegetation and threatened flora in, adjacent to, and 

downstream from development sites 

• Conservation significance of a development’s impacts on vegetation and threatened flora at 

local and regional levels; and 

• Compliance with Northern Territory Land Clearing Guidelines (NT NREAS, 2010). 

In order to satisfy the above listed requirements of the terrestrial flora and vegetation assessment, a 

number of ecological investigations were undertaken by Low Ecological Services P/L between 1985 

and 2017.   

5.4.1.1 Environmental Values 
Based on the results of extensive surveys conducted to date, eight refined vegetation communities 

have been mapped over the entire Project area, which is estimated at 3,800 ha. The vegetation 

communities present in each land unit and the dominant plant species present within each of these 

vegetation communities Table 5.1-5. 
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Table 5.1-4 Vegetation Communities 

Vegetation 

Unit 

Broad vegetation 

classification 

Structural formation Fine vegetation description 

71 Acacia with grass 

understory 

Sparse shrubland Acacia aneura (Mulga) tall 

sparse shrubland with grassland 

understory 

74 Acacia with grass 

understory 

Sparse shrubland Acacia stowardii (now sibirica) 

(Bastard Mulga), Cassia,, 

Eremophila (Fuschsia) sparse 

shrubland  

 

4.1.2 Potential Impacts and Risks 
The construction and operation of the Jervois Mine is associated with a number of potential impacts 

to the floristic values of the Jervois Mine, including:   

• Vegetation clearing for pits and infrastructure 

• Impacts to threatened flora 

• Introduction of exotic flora 

• Dust pollution 

• Erosion and sedimentation 

• Changes in hydrology 

• Release of contaminants from tailings dams and waste rock; and 

• Bushfire. 

Potential Impacts to Threatened Species 

Two flora species listed as near threatened under the Territory Parks and Wildlife Conservation Act 

(TPWC Act), Eremophila cordatisepala and Sauropus rigens, were recorded during on-ground surveys 

(Low Ecological, 2018).  

There are five records of E. cordatisepala from the Project area in association with Corymbia and 

Acacia sibirica woodland (3 records) and Acacia estrophiolata woodland (1 record) and all are outside 

the proposed extent of disturbance for new mine infrastructure and pits.  One record is within 10m of 

the existing Marshall Reward Pit access road and another record is within 30m of existing Lucy Creek 

Station Road (in the south of the Project area) and these specimens may be subject to indirect impacts 

from dust deposition. 

The S. rigens was located in Hummock grassland habitat on the western side of the Project area.  There 

are two records from the Project area and both are outside the proposed extent of disturbance.  

However, it is noted that one record is located approximately 90m east of Jervois Dam and any future 

works on the dam will need to consider management for the species. 

Introduction of Exotic Species 

The current assessment has recorded the presence of a variety of exotic flora, including two declared 

weeds and WoNS species as follows:  

• Buffel grass (Cenchrus ciliaris) 

• Coral cactus (Cylindropuntia fulgida var. mamillata) – WoNS, Class A & C 

• Couch grass (Cynodon dactylon) 

• Spiked Malvastrum (Malvastrum americanum) 

• Athel pine (Tamarix aphylla) – WoNS, Class A & B; and 
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• Prickly mimosa (Vachellia farnesiana). 

 

Exotic flora species are concentrated in areas suffering some form of disturbance, mostly clearing for 

cattle grazing. Weeds threaten populations of native flora and fauna by competing with native flora 

and eventually changing the habitat, which is no longer suitable for the majority of native species. The 

EPBC Act lists weed invasion as a ‘key threatening process’ to biodiversity due to the impact on wildlife 

and the landscape (Threatened Species Scientific Committee (TSSC), 2009). 

The spread of weed species is facilitated by disturbance. During construction there would be the 

potential for disturbing weeds in the Project area resulting in the movement of weeds within and 

outside of the Project area. This could increase the level of infestation in the Study area and potentially 

facilitate the spread of weeds to the other adjacent areas. Weed seed can be transported in the mud 

on machinery or in the machinery itself. 

There is a low likelihood of weeds spreading into adjoining native woodland/forest vegetation as a 

result of the Project because the control of declared weeds will be implemented for the Project area. 

Further, construction areas and the post-mine landforms will be progressively rehabilitated with 

native vegetation (limiting opportunities for weeds to grow). 

 

5.4.2 Terrestrial Environmental Quality 
 The NT EPA’s objective to terrestrial environmental quality is to maintain the quality of land and soils 

so that environmental values of site fauna, flora and vegetation communities are protected.  To 

achieve this objective the Jervois Project has given consideration to land, soil, biological and 

hydrological aspects during its design and developed management plans to minimise impacts from 

the Project.  The preceding section focused on biological aspects, and later sections will focus on 

hydrological aspects.  This section focusses on erosion and sedimentation, acknowledging the 

interactions between soil, vegetation and water, to maintain terrestrial environmental quality. 

5.4.2.1 Environmental Values 
The existing environmental values fauna, flora and vegetation communities. 

5.4.2.2 Potential Impacts and Risks 
The construction and operation activities of the Jervois Mine which will potentially impact soils and 

their susceptibility to erosion in include: 

• Clearing of vegetation 

• Stripping of in-situ soil resources in mining disturbance areas 

• Alteration of soil structure during preparation for infrastructure and hardstand areas e.g. 

mine facilities area, stockpile areas, waste rock dump, roads, tailing storage facilities and 

haul roads 

• Increased erosion and sediment movement due to exposure of soils to wind and water 

during construction of mine infrastructure 

• Soil erosion resulting from the construction of diversion drains; soil migration to surface 

waters 

• Traffic and physical disturbance creating dust; and 

• Alteration of physical and chemical soil properties (e.g. structure, fertility, permeability 

and microbial activity) during soil stripping and stockpiling operations. 

 

The related impacts will be described in the following sub sections. 
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5.4.2.2.1 Clearing Vegetation 
The new infrastructure will have an impact area of approximately 389.45 ha, which includes 32.46 ha 

of new infrastructure being located over existing disturbance areas.  The vegetation community most 

affected by the Project would be vegetation community 5 – Corymbia and Acacia sibirica woodland.  

The clearing of vegetation leaves exposed soil vulnerable to erosion by both water (rain and surface 

flows) and wind.   

Water may collect sediments during overland flow and as it passes through the proposed creek 

diversions. Suspended sediments would be deposited as stream flow velocity reduces further 

downstream. Sedimentation in downstream areas (where the velocities are lower) can lead to filling 

of the waterway channel and encroachment of the riparian vegetation into the waterway channel 

Deposited sediments can cause adverse effects on aquatic ecosystems, although these are limited in 

the Jervois area due to the ephemeral nature of the watercourses.  

5.4.2.2.2 Erosion 
The most common forms of water erosion likely to be encountered at the Jervois mine are: 

• Splash erosion is the spattering of soil particles cause by the impact of raindrops on soil 

• Sheet erosion is the uniform removal of soil in thin layers from sloping land 

• Rill erosion is the removal of soil by water concentrated in small but well-defined channels; 

and 

• Gully erosion produces channels deeper and larger than rills (generally greater than 300mm 

deep. 

 

The soils across the Jervois Project area comprise well drained, light to moderately textured soils 

(maximum clay content 20-30%) with low EC values and low fertility (low CEC) (Perry et al 1962).  Field 

analysis of the soil characteristics indicates that the risks from soil salinity and acidity are very low 

(VPS 2018). 

Erosion risk associated with soil disturbance within the Project area is considered moderate due to 

the nature of both the surface and subsoils to slake when wet. 

5.4.2.2.3 Potential Pollutant Sources 
Potential erosion and sediment sources as well as the potential contaminants and impacts at the 

Jervois mine are presented in Table 5.1-6. 

 

Table 5.1-5 Potential erosion and sediment sources 

Disturbance 

category 

Potential contaminant Potential impacts 

Spoil / Waste rock dumps 

Available / 

Unavailable / Re-

contoured 

Unconsolidated material with 

varying quantities of saline and 

sediment pre-disposition. 

Bare areas vulnerable to storm 

activity,  

Acid mine drainage (AMD) 

Sheet and rill erosion of potentially 

alkaline/ acidic/saline deposits 

leading to deposition of 

contaminants and sediment 

volumes. Sediments causing 

damage to receiving waters 

through reduction in water quality 

and degradation of in-stream 

habitats. 
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Disturbance 

category 

Potential contaminant Potential impacts 

Topsoiled (to be 

revegetated) 

Unconsolidated materials, 

sediment and turbidity 

Sheet and rill erosion leading to 

sedimentation of waterways and 

loss of valuable rehabilitation 

material. 

Topsoiled, ripped 

and seeded 

Unconsolidated materials, 

sediment and turbidity 

Minimal once established. 

Topsoil 

Topsoil stripping area  Unconsolidated materials, bare 

areas vulnerable to storm 

activity. 

Sheet, tunnel, rill and gully erosion 

leading to movement and 

deposition of sediments, 

deleteriously impacting on 

receiving waters. 

Topsoil Stockpiles Unconsolidated materials, 

sediment and turbidity 

Sheet, rill erosion leading to 

sedimentation of waterways and 

loss of valuable rehabilitation 

material. 

Peripheral lands 

Exploratory and 

access tracks 

Disturbance of natural 

landform resulting in possible 

bare landforms increasing 

sediments in natural runoff 

Exacerbation of rill and gully 

erosion leading to movement and 

deposition of sediments 

potentially causing damage to 

water quality and in stream 

habitat of receiving waters. 

Haul Roads Disturbed materials from 

surface of the road, erosion of 

table drain material vulnerable 

to storm activity 

Sedimentation of nearby 

watercourses 

Industrial Areas Hydrocarbons and 

hydrocarbon contaminated 

sediments 

Water quality impacts. 

Sediment runoff from 

hardstand areas. 

Leaching and erosion of soils 

containing hydrocarbons and 

movement and release of 

hydrocarbons into surrounding 

environment 

Sedimentation of nearby 

watercourses. 

Exploration Activity Disturbed materials, sediment 

and turbidity 

Sedimentation of nearby 

watercourses. 

Land clearing 

(woody vegetation) 

Disturbed materials, sediment 

and turbidity 

Sedimentation of nearby 

watercourses. 
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Disturbance 

category 

Potential contaminant Potential impacts 

Drainage channels Disturbance of landform 

resulting in possible bare 

landforms increasing sediments 

in runoff 

Sheet, tunnel, rill and gully erosion 

leading to movement and 

deposition of sediments, 

deleteriously impacting on 

receiving waters. 

Licenced stream 

diversions / Levees 

Disturbance of landform 

resulting in possible bare 

landforms increasing sediments 

in runoff 

Sheet, tunnel, rill and gully erosion 

leading to movement and 

deposition of sediments, 

deleteriously impacting on 

receiving waters. 

5.4.2.2.4 Dust Deposition 
Dust deposition may impact on natural ecosystems adjacent to the Project area if reasonable 

quantities of dust are sustained over extended periods of time. Dust deposition issues are most likely 

to occur along haul roads, where there is a narrow corridor within natural areas or publicly accessible 

areas immediately adjacent to activities involving heavy machinery and the transportation of ore. 

Activities within the mine (i.e. open mine pits and waste piles) would also create dust, but these issues 

would be created and managed within the mine disturbance area and are less likely to spill over into 

adjacent natural areas. 

5.4.3 Terrestrial Fauna 

5.4.3.1 Environmental Values 
Fauna distribution and abundance is influenced by species specific responses to broad habitat types, 

rather than to refined vegetation communities. For the purposes of this report, the eight refined 

vegetation communities have been grouped into six broad habitat types based on geology, vegetation 

structure and complexity, and characteristic species, which translate into differences in the nature 

and availability of resources relevant to fauna.  

The construction of the Project has the potential to impact terrestrial fauna and their supporting 

habitat.  This may include direct and indirect effects such as: 

• Habitat loss 

• Habitat fragmentation and loss of connectivity 

• Habitat degradation; and 

• Fauna mortality and morbidity. 

The habitat type most affected by the Project would be habitat type 4 – Tall Corymbia sp. and Acacia 

sp. woodland, closely followed by habitat type 2 – Low Acacia sp. shrubland.  This is a reflection of the 

distribution of these habitat types over the Project area (Low Ecological, 2018).   

 

Impacts to threatened fauna 

Surveys recorded two species of conservation significance; Dromaius novaehollandiae (emu) and 

Rattus villosissimus (long-haired rat) within the Project area.  Another four conservation significant 

fauna species were indicated as ‘likely’ to occur within the Project area: 

• Australian bustard (Ardeotis australis) – Near threatened (TPWC Act) 

• Red-tailed black cockatoo (Calyptorhynchus banksii samueli) – Near threatened (TPWC Act) 

• Grey honeyeater (Conopophila whitei) – Data deficient (TPWC Act); and 
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• Australian painted snipe (Rostratula australis) – Endangered (EPBC Act), Vulnerable (TPWC 

Act). 

Due to the availability of suitable habitat within the site and surrounds there are anticipated to be no 

significant impacts to threatened fauna. 

5.4.4 Hydrological Processes 
This Section provides a description of the surface water and groundwater settings of the Project, the 

potential impacts and water management strategies and systems proposed to manage the potential 

impacts. It also draws on the specialist studies undertaken for the Water Management Plan (WMP) 

(Section 5). 

Relevant legislation, policy and guidelines 

• Environmental Protection and Biodiversity Conservation Act 1999 (EPBC Act) 

• Environmental Assessment Act (1982) (EA Act) 

• Water Act; and 

• Australian and New Zealand Guidelines for Fresh and Marine Water Quality. 

 

Hydrological and groundwater assessments have been undertaken for the Project (Appendix C-5 and 

C-6).  The studies undertaken consisted of desktop assessments, hydrological and hydrogeological 

surveys and numeric modelling.   

5.4.4.1 Environmental Values 
The exiting environment for hydrological processes is constituted by the regional surface waters, the 

local drainage network and the flood regimes of the area.  These are discussed in the sections below. 

5.4.4.1.1 Regional Surface Water Network 
The Jervois Project area is in the upper catchment of the Hay River Basin, which ultimately feeds into 

Lake Eyre in the north of South Australia figure 5.1-3.  The drainage lines that intersect the Project 

area feed into the Marshall River to the south and Arthur Creek to the north, which in turn converge 

into the Hay River, approximately 60 kilometres south-east of the Project area. Surface water in the 

Project area and surrounding region is ephemeral and the creeks hold water during and after rainfall 

events. Drainage lines originating in the Jervois Range, include Unca Creek. Unca Creek and its 

tributaries drain to the east through the Project area and north-east towards Arthur Creek, but flood 

out through the broad drainage plain to the south-east. Other watercourses in the surrounding area 

include: Daylight Creek 4 km south-west, Midnight Creek 7 km south and Bonya Creek 11 km south-

west.  
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Figure 5.1-3 Hay River drainage network 
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5.4.4.1.2 Local drainage network 
The local drainage of the Jervois Project area is incised by a number of ephemeral drainage lines that 

hold water during and after rainfall events.  Drainage lines in the Project area are shown in relation to 

proposed infrastructure in Figure 5.1-4. 

Unca Creek is the only watercourse of note in the vicinity of the Jervois Project.  Unca Creek has a 

catchment area of 21.8 km2 upstream of the Project area, with 17.1 km2 (78%) of this catchment being 

captured by Jervois Dam.  Downstream of the dam, Unca Creek runs in an easterly direction through 

the northern portion of the Project area before turning southeast and crossing Lucy Creek Access Road. 

A tributary of Unca Creek runs east through the southern portion of the Project area before joining 

the main creek channel approximately 1.5 km east of Lucy Creek Access Road. The southern Unca 

Creek tributary has a catchment area of 21.9 km2 upstream of the Unca Creek confluence (WRM, 2018).  

The Unca Creek catchment upstream of Jervois Dam is steep and rocky, with poorly defined, sandy 

drainage features located along valley floors. Downstream of Jervois Dam, the catchment becomes 

flat and open, with wide expanses of sandy flats and spinifex grass, with scattered vegetation along 

the creek and drainage feature channels.  The Unca Creek channel downstream of Jervois Dam is 

generally about 10 m wide and less than 1m deep, with a sandy bed that would become mobile during 

flood events (WRM, 2018). 
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Figure 5.1-4 Local drainage network
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4.4.1.3 Jervois dam 
Jervois Dam is an artificial water reservoir at the north-west corner of the Project area, which holds a 

substantial volume of water for several years following rainfall.  It was constructed for previous mining 

operations in the early 1970’s and is the largest and most permanent surface water body in the Jervois 

Region.  Jervois Dam currently has a storage capacity of 279 ML below the existing spillway level 

(367.38 mAHD), and a catchment area of approximately 17.1 km2. The dam spillway is a narrow (less 

than 3 m wide) rock chute that has been cut through the ridge at the northern end of the dam wall.  

The existing spillway chute is about 4 m below the crest of the existing dam wall.  Faulty construction 

resulted in a pervious layer in the dam wall which allows seepage which provides long term irrigation 

for the area immediately east of the dam. It is planned to repair this leak to enable a larger quantity 

of water to be available for the mining process. 

Analysis of dam level records (refer Appendix C5) indicates that: 

• Jervois Dam generally fills up rapidly between December and February and then gradually 

decreases in volume during the remainder of the year via evaporation and/or seepage, but 

rarely empties completely.    

• During the period of record, the dam is at least 3.5% full on 90% of all days, at least 21.5% full 

in 50% of all days and at least 76.4% full in 10% of all days.   

The dam’s storage capacity to the spillway (274.8 ML) is exceeded on 3% of all days in the period of 

record. 

4.4.1.3 Flooding – existing conditions 
A Unified River Basin Simulator (URBS) hydrological model and a TUFLOW two-dimensional hydraulic 

model were developed to simulate the flood behaviour of Unca Creek and its tributaries in the vicinity 

of the Project (Appendix C-5). 

The models were used to estimate peak flood levels, depths and extents in the vicinity of the Project 

for the 10% and 1% AEP and the probable maximum flood (PMF) events under existing conditions 

(pre-mining). 
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Figure 5.1-5 Peak flood depths and extents across the entire Project area, existing conditions, 1% 

AEP (100 year ARI) event 
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5.4.4.2 Potential Impacts and Risks 

5.4.4.2.1 Surface Water 
Flood impacts of operating mine 

The predicted impacts of the Project are summarised below: 

• There are no predicted increases in peak flood levels and velocities along the watercourses 

traversing the Project area, except in Unca Creek.  

• The Jervois Dam spillway will be raised and widened under operational conditions, increasing 

the peak outflow discharge from the spillway by about 10%, resulting in minor increases in 

peak flood levels and velocities along Unca Creek downstream of Jervois Dam.    

• Increases in peak flood levels of up to 0.1 m are predicted in Unca Creek downstream of 

Jervois Dam for the 10% AEP and 1% AEP events. The average increase in flood levels along 

Unca Creek is about 0.05 m for the 10% AEP event and about 0.08 m for the 1% AEP event. 

These increased flood levels are not expected to have any material impact on existing land 

uses downstream of the Project area.     

• There are minor predicted increases in peak velocities of up to 0.2 m/s in Unca Creek 

downstream of Jervois Dam for the 10% AEP and 1% AEP events. The average increase in peak 

velocities along Unca Creek is about 0.07 m/s for the 10% AEP event and about 0.11 m/s for 

the 1% AEP event. Given that the average peak flood velocities along Unca Creek under 

existing conditions are about 0.9 m/s for the 10% AEP event and 1.3 m/s for the 1% AEP event, 

the minor predicted increases in peak velocities due to the Project are not considered 

significant.    

• If Jervois Dam was removed (the pre-dam case), the 1% AEP peak discharge in Unca Creek 

downstream of the dam sit would be approximately 58.4 m3/s. The 1% AEP peak discharge 

downstream of the existing dam is 27.6 m3/s, and this will increase to 35.1 m3/s after the dam 

is upgraded. Therefore, the predicted increase in flood levels and velocities following the dam 

upgrade would be closer to the pre-dam flooding conditions.  

 

Impact of final voids 

A water balance model was used to assess the long-term behaviour of the final voids post mine closure.  

The final void water balance model (Appendix C5) indicates that: 

• All voids will typically have a small volume of surface water runoff stored in the base of the 

void.  

• The stored water depth in each void is predicted to typically vary between 10 m and 15 m 

deep, however this may increase to as much as 30 m deep during extended wet periods. 

• The water surfaces in the final voids are generally between 40 m and 100 m below surrounding 

ground levels. 

Final landform hydraulic modelling indicated that the final voids will be protected from flooding from 

Unca Creek and its tributaries for all events up to and including the PMF.  
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Impacts on Water Quality 

The Project has the potential to impact on water quality in Unca Creek and its tributaries due to 

controlled and uncontrolled releases of water.  

The results of the water balance model show that no uncontrolled releases are predicted from the 

process water dam in any of the water balance model simulations. Therefore, the Project will not 

release any mine affected water or dewatered groundwater to the environment.  The water balance 

model indicates that there is approximately a 10% chance of uncontrolled releases of water from the 

waste rock sediment dams in the first four years of Project life.  

5.4.4.2.2 Groundwater 
Numerical groundwater modelling was used to investigate the likely impacts of groundwater 

abstraction for the mine process water supply and dewatering of mine excavations on existing users. 

Drawdown at Receptors 

The closest pastoral bores (RN010717) and the bores near Lucy Creek homestead, which is about 10 

km from the planned mine supply borefield.  The borefield for Orrtipa-Thurra Community represented 

by RN018072 is located about 18 km from the planned mine site. 

The results from the drawdown analysis indicate that, for the 10 years scheduled life of mine, a 

maximum drawdown of 3 m can be expected at the closest pastoral bores (RN011101, RN011102 & 

RN013274), while the bores at Lucy Creek Station (RN013381 and RN018943) show a drawdown of 

less than 0.5 m. 

No drawdown is observed at the Orrtipa-Thurra community borefield represented by RN018072. 

Following closure of the mine the groundwater levels at the borefield recover to 90% of their pre-

pumping levels in less than 5 years and almost completely recover after 20000d (55 years). 

Groundwater modelling (Appendix C6) forecasts that the drawdown impacts around the mine.  The 

0.5 m drawdown at the end of mining extends approximately 1 km beyond the mining lease to the 

south of Rockface underground mine. 

 

Life of mine inflows 

Inflows to the pits and underground mines have been determined during the life of mine (Appendix 

C6). Inflows into pits increase from commencement of mining and reach a peak during year 3 at about 

0.2 ML/d (1.8 L/s). Inflows to the underground mines increase from commencement of mining and 

reach a peak during year 7 at about 6.3 ML/d (74 L/s). 

 

Contamination from TSF 

The mine operation tailings will be stored in a tailings storage facility (TSF) to the west of Reward pit.  

Some tailing liquor will seep from storage in the TSF to the groundwater table. This may result in some 

increase in groundwater level and change to the chemical composition of groundwater.  Random walk 

particle tracking indicates that in the long-term the particles sourced from the areas beneath the TSF 

will be captured by the formation of a pit-lake at Reward pit. 
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Groundwater Dependant Ecosystems  

There are no identified groundwater dependant ecosystems (GDE’s) within at least 40 kilometres of 

the process water supply borefield and the depth to groundwater generally precludes ecosystem use. 

A single waterhole is mapped to the southeast of the mine site, although generally groundwater levels 

in the mine site are generally greater than 20 metres below ground level suggesting that this feature 

is likely to be disconnected from the regional groundwater system. Two sites show groundwater levels 

less than 5 m below ground level and are associated with Unca Creek. 

5.4.5 Inland Water Environment Quality 
This section examines the potential impacts and risks to inland waters environmental quality and 

sensitive receptors.  It explores potential sources, pathways, receptors, and fate of any potentially 

contaminated waters.  It describes the environmental values, potential impacts and risks s to surface 

and groundwater 

5.4.5.1 Environmental Values 
 The environmental values are the qualities of water resources to be protected from activities in the 

catchment. Protecting environmental values aims to maintain healthy aquatic ecosystems and 

waterways that are safe and suitable for community use. Environmental values reflect the ecological, 

social and economic values and uses of the waterway (such as stock water, cultural uses, maintaining 

biodiversity, fishing and agriculture). 

The processes to identify environmental values and determine water quality objectives (WQOs) are 

based on the National Water Quality Management Strategy: Implementation Guidelines (NWQMS, 

1998). They are further outlined in the Australian and New Zealand Guidelines for Fresh and Marine 

Water Quality (ANZECC & ARMCANZ, 2000). 

There are no currently prescribed EVs for the Project Area. Therefore, based on the NWQMS (1998) 

and ANZECC & ARMCANZ (2000) guidelines, the following EVs are proposed for the Project: 

• aquatic ecosystems 

• primary industries including stock drinking water, irrigation and general water uses 

• recreation and aesthetics; and 

• cultural and spiritual values. 

 

Adopted water quality objectives 

Based on the ANZECC & ARMCANZ (2000) guideline, the condition of the watercourses in the vicinity 

of the Project is considered as Condition 2: slightly to moderately disturbed ecosystem. The adopted 

surface water quality indicators relevant to meeting the above EVs are sourced from the ANZECC & 

ARMCANZ (2000) guideline.  

Table 5.1-6 shows the adopted water quality objectives (WQOs) for the receiving waters downstream 

of the Project. The ANZECC & ARMCANZ (2000) WQOs for aquatic ecosystems are considered to be 

the most conservative of the EVs listed above and have therefore been adopted as the surface water 

WQOs for most parameters. WQOs for pH, electrical conductivity (EC), turbidity, dissolved oxygen 
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(DO), sulphate and iron were sourced from ANZECC & ARMCANZ (2000) guidelines for either livestock 

drinking water or recreation.  

The following is of note with regards to the adopted WQOs: 

• The WQOs in 6 were obtained from the ANZECC & ARMCANZ (2000) guideline for aquatic 

ecosystems based on 95% of species level of protection, except for pH, EC, turbidity, DO, 

sulphate, nitrate and iron.   

• The ANZECC & ARMCANZ (2000) recommended pH level for general water uses is between 6 

and 8.5 for groundwater and between 6 and 9 for surface water. The recommended pH limit 

of between 6 and 8.5 is adopted for the Project. 

• The adopted WQO limits for EC and sulphate are based on the ANZECC & ARMCANZ (2000) 

guidelines for livestock drinking water. 

• In absence of more site-specific guidelines, the adopted turbidity limit is based on the ANZECC 

& ARMCANZ (2000) guidelines for upland and lowland rivers in south central Australia: low 

rainfall area. 

• In absence of more site-specific guidelines for arid regions, the adopted DO (%) limit is based 

on the ANZECC & ARMCANZ (2000) guidelines for freshwater lakes and reservoirs in south 

central Australia: low rainfall area. No data is available in the guideline for upland rivers, which 

would have been more representative of the Project area.   

• The WQO limit for iron is based on the ANZECC & ARMCANZ (2000) guidelines for recreational 

purposes.     
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Table 5.1-6 Adopted surface water quality objectives (WQOs) for the Project, and comparison with 

observed water quality data 

Parametres Abbreviation Units Adopted  

WQO value 
a 

Group A 

observed 

water quality 

(80%ile) i 

Non-metallic indicators 

pH pH pH units 6.0 - 8.5 b 7.1 

Electrical 

conductivity 

EC μS/cm 5,970 c 4,090 

Total dissolved solids TDS mg/L 4,000 c  30 

Turbidity Turbidity NTU 50 d 1,160 

Dissolved oxygen DO % 

saturation 

90 e n/a 

Sulphate SO4 mg/L 1,000 f 1.3 

Nitrate NO3 mg/L 0.7 0.240 

Metals and metalloids (filtered, unless otherwise stated) 

Aluminum Al μg/L 55 <10 (total) j 

Arsenic As μg/L 24 59.2 (total) j 

Cadmium Cd μg/L 0.2 54 (total) j 

Copper Cu μg/L 1.4 92 (total) j 

Iron Fe μg/L 300 g 232 (total) j 

Lead Pb μg/L 3.4 44 (total) j 

Magnesium Mg mg/L 2,000 h 0.9 

Manganese Mn μg/L 1,900 661 (total) j 

Mercury Hg μg/L 0.6 66.9 (total) j 

Nickel Ni μg/L 11 49 (total) j 

Zinc Zn μg/L 8 244 (total) j 
a – Obtained from Table 3.4.1 in ANZECC & ARMCANZ (2000) based on 95% species level of protection, 

unless otherwise stated. 
b – Section 4.2.10.1 in ANZECC & ARMCANZ (2000) for general water uses. 
c – Table 4.3.1 in ANZECC & ARMCANZ (2000), adopted the lower limit for beef cattle and horses. 
d – Table 3.3.9 in ANZECC & ARMCANZ (2000) for upland & lowland rivers. 
e – Table 3.3.8 in ANZECC & ARMCANZ (2000) for lowland rivers and freshwater lakes and reservoirs. 
f – Section 4.3.3.4 in ANZECC & ARMCANZ (2000) for livestock drinking water. 
g – Table 5.2.3 in ANZECC & ARMCANZ (2000) for recreational purposes. 
h – Section 4.3.3.2 in ANZECC & ARMCANZ (2000) for livestock drinking water. 
i – Group A sites are representative of undisturbed areas within the mineralised zone of Project area. 
j – Testing on filtered samples was not undertaken. 

5.4.5.2 Potential Impacts and Risks 
There are several risks associated with the construction and operation of the Project that could lead 

to contamination of surface and groundwater. These include contamination of waterways or 

groundwater caused by embankment failure or overtopping and subsequent uncontrolled release 

from storage ponds, the processing site and the TSF. Inappropriate storage and handling of hazardous 

substances may also result in uncontrolled release, spills or passive discharge into drainage lines. 
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Most aspects of the Project have some potential to cause water contamination, such as, but not 

limited to the ore stockpiles, waste landforms including the waste rock dump (WRD), magnetite 

stockpiles or TSF. Key potential sources of contaminants are listed Appendix 5.1.D, the dams that 

capture runoff from these sources are also shown.  

Table 5.1-7 Contamination sources and destinations of runoff 

Contaminant source Contaminant 

type 

Destination water storage 

ROM and product stockpiles Sediment, metals Process water dam 

Process plant industrial area Sediment, metals, 

chemicals, oil and 

grease 

Process water dam 

Open cut mining pits Sediment, metals Process water dam 

Waste rock dumps Sediment, acid Sediment dams 

 

Potential release mechanisms for water contamination include: 

• Erosion of disturbed surfaces; 

• Inadequate stormwater/runoff separation; 

• Leaching from WRD and long-term stockpiles; 

• Seepage from the TSF; 

• Inadequate treatment of waste water prior to discharge; and 

• Accidental spills. 

Vegetation and flora reliant on surface flows and groundwater uptake may also be impacted by 

surface water and ground water contamination. 

The assessments undertaken demonstrate that with appropriate water management and mitigation 

measures in place, the potential impact of the Project on groundwater, surface flows and water quality 

in the receiving waters downstream of the Jervois Mine will be acceptable. 

5.4.6 Air Quality, Greenhouse Gases  
This section discusses the potential air quality impacts and greenhouse gas assessment for the mine 

development with reference to the following guidelines and legislation: 

• EIS Project Terms of Reference (August 2017) 

• Northern Territory Waste Management and Pollution Control Act (WMPC Act) (14 October 

2015) 

• National Environment Protection Measure for Ambient Air Quality (NEPM Air); and 

• National Greenhouse Energy and Reporting Act 2007. 

The Northern Territory Government provides guidance on the assessment of air quality through the 

use of Environmental Protection Objectives established in accordance with the Northern Territory 

WMPC Act which refers to the use of source criteria from the NEPM.  On this basis the specific air 

quality objective indicators relevant for the mine are: 

• Total Suspended Particulates (TSP) – Defined as the total of all particles suspended in the 

air and is used as a metric of the potential for particulate matter to affect amenity. 

• PM10 – A subset of TSP which refers to particles suspended in the air with an aerodynamic 

diametres less than 2.5 micrometres. 

• PM2.5 – This is a subset of TSP and PM10 and refers to particles suspended in the air with 

an aerodynamic diametres less than 2.5 micrometres.  PM2.5 is also referred to as fine 

particulate matter. 
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• Depositional Dust – A mechanism which allows for assessment of the amount of deposited 

particulate matter that rapidly settles from the air. 

5.4.6.1 Environmental Values 
The environmental values to be enhanced or protected within the Jervois Mine area are the qualities 

of the air environment that contribute to the wellbeing of individuals and the community. 

The following sections describe the environmental values identified to be impacted as a result of the 

Project that are this EM PLAN.  These include sensitive receptors, ambient air quality, pollutant 

concentrations and greenhouse gas emissions. 

 

Sensitive Receptors 

The nearest sensitive receivers are located at large separation distances from the Project Site, ranging 

from 16 to 35 km.  The nearest sensitive receivers to the haul route include the Gemtree Caravan Park 

(200m separation), and other homesteads and communities at distances ranging from 800m to 8.3km.  

Figure 5.1-6 represents the nearest sensitive receptors in relation to the Project. 
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Figure 5.1-6 Sensitive Receptors Relevant to the Project Area 
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Table 5.1-8 Sensitive receptors along Plenty Highway and Road No. 194 

Code  Sensitive Receptor  Distance  

SR5 Bonya Community 8.3 km north-west of Road No. 194/Plenty Highway 

turnoff 

SR6 Jervois Homestead 800 m west of Plenty Highway 

SR7 Atitjere Community 1 km south of Plenty Highway 

SR8 Gemtree Caravan 

Park 

200 m north of Plenty Highway 

Source: Air Assessment - Jervois Base Metal Project (Air Noise Environment , 2018) 

 

Existing Air Quality 

The key air quality indicators for the mine were identified through selection of available monitoring 

stations situated within similar environmental contexts, being that of isolated rural areas.  The stations 

selected were from Palmerston and Winnelie stations with the Northern Territory. 

 

Table 5.1-9 Measured 2015 background concentrations 

Pollutant Measured 

Concentration 

µg/m3 

Averaging 

Time 

Monitoring 

Station 

Area Description 

TSP 36.3 Annual Jondaryan Near to highway 

and coal train 

loading area 

29.1 Townsville 

Coast Guard 

Industrial Port 

PM10 24.8 

20.1 

Hour, 75th %ile 

Annual 

Palmerston, 

Darwin 

Boundary of General 

Industry 

20.9 

15.7 

Winnellie, 

Darwin 

Near suburban area 

and refinery 

PM2.5  10.9 

7.8 

24-hour, 

75th %ile 

Annual 

Palmerston, 

Darwin 

Boundary of General 

Industry 

4.5 

3.4 

Winnellie, 

Darwin 

Near suburban area 

and refinery 

CO 342.8 8-hour, 

75th %ile 

Palmerston, 

Darwin 

Boundary of General 

Industry 

381.9 Winnellie, 

Darwin 

Near suburban area 

and refinery 

NO2 11.1 

7.7 

1-hour, 

75th %ile 

Annual 

Palmerston, 

Darwin 

Boundary of General 

Industry 

 7.4 

5.6 

Winnellie, 

Darwin 

Near suburban area 

and refinery 
Source: Air Assessment - Jervois Base Metal Project (Air Noise Environment , 2018) 

 

Existing Air Emissions Sources 

The Jervois Mine is located in an area of historical mining disturbance and there are currently no 

existing industrial or mining operations for a radius of 25 km or more from the site. On this basis, air 

quality at the site and the nearest potentially sensitive receptors will be similar to a typical inland rural 

area in Australia. Key sources that are expected to define background air quality are: 

• Smoke from natural bushfires (localised, and larger regional savannah bushfires) and 

controlled burns; and 
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• Dust emissions from motor vehicles using unsealed roads. 

5.4.6.2 Potential Impacts and Risks 
In relation to air quality, the primary air pollutants for the Project relate to particulates from material 

handling activities (e.g. excavation, loading, crushing), and gaseous combustion emissions from 

operation of mobile and stationary equipment. Particulate matter is typically defined as Total 

Suspended Particulates (TSP), PM10, PM2.5 and deposited dust. Primary combustion pollutants 

include particulate matter, nitrogen oxides and carbon monoxide. Air emissions from underground 

mining activity would be emitted via exhaust fans forming part of the underground mine ventilation 

system. 

In summary, key air emissions sources associated with the Project include: 

• open pit mining activity (e.g. overburden removal, blasting, excavation) 

• underground mining activity – emissions vented via exhaust ventilation system 

• dump truck movements along on-site vehicle routes 

• crushing activity at the processing plant; and 

• power generation plant. 

5.4.7 Noise 
This section discusses the environmental values and potential impacts that related to noise associated 

with the Jervois Mine.  The nature of this Project means that it will have the potential to cause noise 

impacts from its planned operations, including mining activities, ore processing and handling 

infrastructure and transport. 

5.4.7.1 Environmental Values 
The mine area is defined as a remote rural environment.  As such the existing acoustic environment 

of the Jervois Mine and surrounds is one defined by natural noise sources (birds, insects etc) 

superimposed with intermittent noise from local traffic and farming machinery.  Generally, very low 

noise levels are experienced throughout the year, with readings typically at or below 30 dB(A).  

Average noise levels from unsurfaced vehicle routes in the area experience short term increases in 

noise levels (typically 1 to 3 minutes per event, dependent upon vehicle speed) and may be auditable 

at receptors located in close proximity to the road.  As the initial assessment was desktop based a 

conversation assumption was made that the area would adhere to typical baseline noise levels likely 

to be at the 30 dB(A) reference level for remote rural areas. 

5.4.7.2 Potential Impacts and Risks 
As the Project development consists of construction and operational phases occurring simultaneously 

the discussion of potential noise impacts refers to both aspects of development combined. 

The nearest receptor is the Bonya Community which is 17 km from the Jervois mine.  Desktop 

assessment indicates that the noise levels displayed in Table 5.1-11 are likely to occur. 
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Table 5.1-10 Predicted Noise Levels  

Noise Source No. SPL dB(A) Total dB(A) 

Open Pit Mining    

Drill Rigs  2 127 130 

Excavator (Up to 810kW, 200 t) 2 114 117 

Underground Mining Activity    

Intake Fans 2 90 93 

Exhaust Fans 4 119 125 

Mobile Equipment    

50-60 t Dump Trucks (Mine to Process Plant) 5 115 122 

25 t Product Trucks 2 108 111 

150 t Dump Trucks (Cat 785 or similar) 5 118 125 

90 t Dump Truck (Cat 777 or similar) 5 115 122 

200 t Excavator 1 114 114 

100 t Excavator 1 108 108 

Dozer 2 108 111 

Grader 1 107 107 

Water Cart 1 108 108 

Processing Plant    

Primary Crusher 1 120 120 

SAG Mill 1 120 120 

Pebble Crusher 1 120 120 

Conveyor Drive 7 94 102 

Air Compressor 1 110 110 

Pump 32 110 125 

Other    

12 MW CNG Power Station 1 114 114 

Lighting plant 10 90 100 

Total Operational Sound Power Level 134 dB(A) 

Predicted Noise Level at Nearest Sensitive Receiver 

(16 km distance) 12 MW 

7 dB(A) 

Noise Criteria LAeq  30 dB(A) 

 

In addition to the potential impacts to sensitive receptors there is the potential for impacts to fauna 

species arising from the Jervois Mine.  Field studies have confirmed that there are minimal mammal 

species occurring within the vicinity of the mine, therefore, it is unlikely that the mine development 
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will have significant impacts upon fauna species.  Available literature indicates that man-made noise 

sources, such as traffic and industry, may have cause initial disruption to fauna species but that 

subsequent familiarization occurs whereby the sounds are ignored as they are not of biological 

significance to the species. 

5.4.8 Social, Economic and Cultural Surrounds 
This section discusses the environmental values and potential impacts that related to the social, 

economic and cultural surrounds associated with the Jervois Mine.   

5.4.8.1 Environmental Values 
A comprehensive review of the socio-economic values occurring with the Jervois Mine footprint and 

surround areas is included within Section 4.7 of the EIS Report 2018.  A summary of the socio-

economic values is provided below. 

As part of the EIS Report a Social Impact Assessment (SIA) was prepared after baseline research and 

consultation between November 2017 and March 2018. The SIA covers construction of the mine and 

supporting infrastructure, extraction and processing of the ore, and transportation of the copper 

concentrate to Darwin and Adelaide. It includes initial transport of construction and workforce traffic 

along the Plenty Highway and Lucy Creek Road, a workers’ accommodation village on the Project site 

near the proposed mine and associated mine buildings and infrastructure. 

In general, the Jervois Base Metal Project is assessed as being of a smaller scale than many other 

regional resource Projects as it will have a relatively small workforce and is re-opening a mine site 

where exploration and mining activity has taken place since 1929. 

5.4.8.2 Potential Impacts and Risks 
As the Jervois Mine has a long history of activity the anticipated social impacts associated with the 

Project are lower than those generally associated with a new mine development.  In accordance with 

the International Association for Impact Assessment (IAIA) Principles (Varclay, 2003) and Guidelines 

(Vanclay, et al, 2015) potential impacts were identified and categorised as part of the EIS social impact 

assessment activities.   

The issues of highest concern to the community were in relation to road safety and the increased 

potential for road trauma resulting from increased traffic associated with the recommencement of 

operations. 

The issues identified as being of moderated concern to the community, were as follows: 

• The potential for impacts to water resources 

• Concerns regarding reduced community of social cohesion 

• The potential failure of the company to meet expectations of local Indigenous job creation 

• The inability to meet local employment requirements due to lack of required skills 

• Worker shortages due to mine drawing on available work ready individuals 

• A possible reduction in tourism due to the increase in traffic associated with the mine 

• Failure to see positive economic impacts within the region as a result of the mine; and 

• The potential cumulative impacts arising from five major Projects within the Central Australia 

region. 

 

It should be noted that concerns in relation to impacts to water resources were not necessarily specific 

to that of the Jervois Mine but were generally raised in the context of the recent government decision 

to allow fracking associated with gas Projects to occur within the Northern Territory. 
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In addition to the potential for negative impacts the SIA also identified the potential for key 

opportunities associated with the Jervois Mine.  These were identified as being the opportunities for 

job creation and training for local Indigenous people, with recognition that this requires realistic 

expectations about up-take rates, new or increased employment opportunities for local Alice Springs 

residents and local procurement of goods and services (True North Strategic Communication, 2018). 

5.5 Commitments to achieve compliance 
There are two key components to achieving and maintaining environmental compliance which are the 

Environmental Management System (EMS) and the Environmental Management Plan (EM Plan). 

The adoption of a management system which will guide compliance and continuous improvement of 

the management tool, being the EM Plan.  The Jervois Mine site-specific EMS will ensure that any 

identified potential impacts to the environment are avoided, minimised or mitigated.  This system will 

be continuously improved to ensure that operations are cognisant of: 

• Compliance requirements under relevant legislation, including the EA Act 

• the audit commitments, timing and responsibilities associated with the management plan and 

system 

• Revised improved measures to manage environmental impacts are incorporated into 

operational requirements in a timely and orderly manner 

• Ensuring staff training occurs to an appropriate standard 

• Ensuring that both internal and external communications are in accordance with the 

company’s communication strategy; and 

• Each site personnel member’s important role in ensuring environmental compliance is 

adhered to and constantly improved upon (NT EPA, 2015). 

The Jervois Mine EMS adheres to Australian Standards which are proved to minimise the 

environmental impacts associated with mining activities.  An overview of this system, relevant to the 

Jervois Mine is provided in Section 5.1. 

The objective of the EM Plan is to ensure that there is plan which acts as an operationally functional 

management tool for all personnel involved in mining activities on the Jervois Mine site.  This is 

achieved through by ensuring that: 

• The relationship between the EM Plan and the overall environmental management 

framework is clearly defined 

• The risk assessment process appropriately guides the focus of the management actions  

• Each environmental aspect of issue is considered in terms of: 

o Environmental objective(s) 

o Performance criteria 

o Management actions 

o Timing and responsibility for implementation 

• The implementation pathway allows for the clear integration of the management actions and 

commitments identified throughout the EIS process (NT EPA, 2015). 

The draft EM Plan’s component of compliance management is provided in full in Sections 5.2 and 5.3 

of this document. 

5.5.1 Environmental Management System 
The Jervois Mine Environmental Management System has been designed in accordance with the ISO 

14001 – Environmental Management System framework.  The EMS forms part of the Jervois Mine 
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Health and Safety Management System requires the active participation of all employees and 

contractors.  This draft EM Plan provides the framework utilised by KGL to actively manage their 

environmental performance.  This draft EM Plan establishes clear goals, control strategies and 

provides mechanisms to measure environmental performance. 

5.5.1.1 Operational Control of Hazards/Risks 
In order to ensure that the identified hazards and risks are comprehensively managed, the draft EM 

Plan includes specific plans to address the following: 

• Mine rehabilitation and closure  

• Biodiversity management 

• Weed management 

• Erosion and sediment control 

• Water management 

• Groundwater management 

• Social impact management 

• Cultural heritage management 

• Waste management 

• Traffic management; and 

• Fire management. 

5.5.1.2 Roles and Responsibilities 
Resources for the operation have been identified by KGL and are detailed in the site organizational 

chart.  Specifically, the roles and responsibilities of key Project personnel in relation to the EMS are 

defined in position descriptions.  The overview of the responsibilities of staff specific to this EM Plan 

and EMS is provided below: 
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Table 5.1-11 Responsibility of staff specific to Environmental Management 

Management 

Principle 

Plan Element General 

Manager – 

Jervois 

Mine 

Environment 

and 

Community 

Manager 

Wider 

Team 

Plan Creation of the Management Plan  ✓  

Approval of the Management Plan ✓ ✓  

Approval of Management Plan 

Amendments 

✓ ✓  

Do Implementation 

and Operation 

Establish Risk 

Register 

 ✓  

Identify Risks  ✓ ✓ 

Determine Risk 

Profile 

✓ ✓ ✓ 

Define Risk 

Treatments 

 ✓ ✓ 

Implement 

Controls 

✓ ✓  

Check Monitor / Review Risk Treatments ✓ ✓  

Act Report Risk Performance ✓ ✓  

 

5.5.1.3 Training and Awareness 
All employees and contractors involved in construction, operation and rehabilitation activities at the 

Jervois Mine have a responsibility to minimise adverse environmental impacts by complying with the 

requirements of this Plan and the environmental assessment and approval conditions. Effective 

implementation of this plan, and subsequent compliance, will be facilitated by ensuring all staff 

receive appropriate training to have an awareness of their roles and responsibilities.  

All employees will be required to complete the Jervois Mine induction training with site specific 

induction on the environmental responsibilities of the Project, prior to commencement of work.  The 

induction will focus on training staff on the obligations of the environmental management systems 

currently in place, this EM Plan and the relevant legislation. 

Additional training will be provided to those engaged in activities where specific environmental 

capabilities may be required to ensure compliance. 

Training records will be maintained; detailing the attendees, content, trainer and dates of the 

induction/training. 

5.5.1.4 Consultation and Communication 
Communication is considered as being either internal or external.  External communication forms the 

fundamental basis of sustained community engagement which is strongly encouraged by the NT EPA. 

All external communication will be undertaken in accordance with the protocols outlined in the Social 

Impact Management Plan which has considered the level of environmental risk and community 

interest associated with the re-opening of the Jervois Mine.  Internal communication is focused upon 

managing the environmental performance associated with these operations. More information 

regarding the internal and external communication processes is outlined below. 

Project Contacts 

To facilitate effective consultation and communication a list of contacts has been established and will 

be regularly updated and readily available to provide details of relevant contacts from Northern 
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Territory Government, relevant government agencies and Project stakeholders.  It is the responsibility 

of the Environment & Community Manger to ensure that this list is maintained. 

 

Internal communication 

KGL acknowledges that effective consultation and participation by personnel is essential for a 

successful safety and health management system and the desired risk management culture to exist.  

Focused upon managing and communicating regarding environmental performance and incident 

related issues, by undertaking the following internal activities: 

➢ Weekly Communications Meetings, with ‘Environmental Management’ as an agenda item. 

➢ Monthly operation reports which include Environmental Management. 

➢ Provision of ‘Tool Box’ talks focusing on environmental management awareness and other 

related issue for all site staff. 

➢ Daily production meetings covering works for the day and any environmental issues that 

require special consideration. 

➢ Site notice boards, which include displays of the Environmental Policy. 

➢ Formal memos and notices issued to staff where amendments to operational procedures 

and/or methods are to occur to improve environmental performance. 

 

External communication 

In accordance with the recommendations of the NT EPA early and sustained community engagement 

is an established practice undertaken by KGL and its employees.   The SIMP guides KGLs 

representatives in their external communication is conducted with the following controls: 

➢ Advertising construction/operational activities. 

➢ Establishing the Complaints Management System. 

➢ Incident notification for regulatory authorities. 

➢ Consulting with government agencies and stakeholders. 

 

Enquiries and complaints management 

All complaints and incidents will be managed in accordance with the Jervois Mine Incident 

Management and Investigation Procedure.  All complaints received will be recorded in complaints 

database, which will be kept as part of the mine records and in accordance with the SIMP. 

The following information will be recorded and stored for each complaint: 

➢ Date and time of complaint. 

➢ Complainant contact details. 

➢ The issue, nature and urgency of the complaint. 

➢ Recommended response. 

➢ Date action completed. 

➢ Outcomes and response to the complaint. 

➢ All complaints received will be acknowledged and every attempt will be made to resolve the 

issue to satisfaction of the complainant. 

➢ Where required to do so under legal obligations, the relevant governing body will be notified 

of incidents in the manner prescribed. 

5.5.1.5 Emergency Preparedness and Response 
Potential environmental emergency situations are to be managed through the Jervois Mine 

Emergency Response Plan.  This plan will be developed by KGL to ensure that the potential 
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environmental emergency situations arising from a variety of causes, directly or indirectly related to 

the Jervois Mine are addressed. 

This plan will provide clear guidance on the: 

➢ Emergency Procedures to be undertaken upon the unlikely event of an environmental 

emergency situation occurring.   

➢ Emergency contact register including the contact names and phone numbers of key Project 

personnel, other relevant authorities, and off-site emergency services. 

A record of dangerous goods, chemicals and fuels stored onsite will be maintained.  In addition, all 

Materials Safety Data Sheets will be stored at the main site office and, where appropriate, at specific 

locations where those substance(s) are being used. 

5.5.1.6 Monitoring and Measuring 
As guided by the requirements of the NT EPA guideline each environmental management sub-plan 

within this framework outlines clear environmental monitoring objectives and a monitoring program 

capable of meeting the identified objectives.  Each environmental objective is supported by 

performance indicators which have been developed as a result of the detailed technical study and 

analysis undertaken as part of the EIS process conducted by KGL. 

All monitoring will be undertaken in accordance with the relevant standards and data will be recorded 

and stored appropriately in line with quality control standards. 

5.5.1.7 Audits, Corrective Actions and Reporting 
Review, records and audits 

This draft EM Plan will be reviewed and finalised prior to construction and operations commencing 

onsite.  Updates will primarily be focused upon ensuring that NT EPA and mining management plan 

requirements are incorporated into this plan. 

The EM Plan will be reviewed annually and to facilitate environmental compliance management 

regular audits will be undertaken by KGL throughout all phases of the Jervois Mine’s development.  

The Environment and Community Manager will be responsible for the development of an audit 

schedule prior to the commencement of construction.  The purpose of these audits will be to compare 

the operational activities with the of the EM Plan commitments and performance criteria. 

Environmental reporting 

Internal and external reporting requirements have been identified throughout this EM Plan.  

Specifically, the focus of external reporting is to meet the conditions of approval and statutory 

requirements. 

5.5.1.8 Continuous improvement 
As part of KGL’s commitment to continuous improvement of their environmental management 

practices non-conformances relating the EM Plan objectives will be reported and appropriately 

investigated.  To ensure that these opportunities for improvement are captured Jervois Mine has 

preventative, non-conformance and corrective action requirements. 

These requirements are as follows: 

• A register of non-conformances/corrective actions will be maintained to monitor the status of 

any issues raised. 

• Non-conformances to be appropriately resolved within the nominated period. 

• Non-conformances raised as a result of an audit are added to the corrective action register for 

management and close out. 
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Figure 5.1-7 Continuous improvement process 

5.5.2 Compliance Controls 
As previously outlined in Section 1.1 the draft EM Plan is designed to provide an environmental 

management framework that is operationally functional for the mine to operate within.   

For ease of reference summary tables have been developed which refer to detailed sub-management 

plans where required. 

  



 
Environmental Impact Statement 

5.1-41   Jervois Base Metal Project    

5.5.2.1 Biodiversity Management Plan 
A summary of the measures of compliance for this environmental factor, this includes objectives, 

performance indicators, management actions, monitoring and reporting is provided below in Table 

5.1-12.  Further technical information is provided in Appendix 5.1.A this EM Plan. 

 

Table 5.1-12 Summary of Biodiversity management compliance measures 

Draft Biodiversity Management Plan 

Environmental 

Protection Objective 

To avoid clearing threatened flora species and adequately manage 

indirect impacts (such as dust deposition and changes in hydrology) to 

prevent fatal harm to threatened species. 

Performance 

Indicator/Criteria 

• Performance Indicator Threatened flora 

• Clearing does not result in the removal of threatened flora, as far 

as possible. 

• Target Criteria   

• No threatened flora specimens cleared outside of approved 

areas. 

Management 

Actions 

• Ensure there is an appropriately qualified Environmental Advisor 

onsite. 

• Vegetation clearing/excavation to be subject to internal 

permitting system. 

• Where practical clearing should be undertaken when soil moisture 

conditions are optimal to avoid excessive disturbance to soil and 

landform. 

• Management of site access to avoid creation of unnecessary 

tracks. 

• Prior to clearing demarcate exclusion zones to protect areas of 

vegetation to be retained. 

• Use of appropriate methods and machinery to suit site conditions. 

• Implementation of an erosion and sediment control plan (ESCP). 

• Measures undertaken to retain mature trees or habitat trees 

where possible. 

• Clearing debris to be collected with a stick rake, stockpiled in the 

permitted area and mulched for use in rehabilitation. 

• Collection of native seed from the mining lease area for use in the 

rehabilitation program. 

• Progressive rehabilitation in accordance with the Mine Closure 

and Rehabilitation Plan (MCRP). 

Monitoring The known specimens of threatened flora are to be monitored on a 

quarterly basis to ascertain their status and condition. New specimens will 

be recorded to add to the monitoring program. 

Monitoring of the rehabilitation program is to be undertaken as outlined in 

the MCRP. 

Reporting Monitoring records are to be recorded in the Biodiversity Management 

Report, which is produced annually and feeds into the annual Mining 

Management Plan (MMP) audit. 
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5.5.2.2 Bushfire Management Plan 
A summary of the compliance measures for this environmental factor is provided below in Table 5.1-

13.  Further detailed technical information is provided in Appendix 5.1 of this EM Plan. 

 

Table 5.1-13 Summary of Bushfire management compliance measures 

Draft Bushfire Management Plan 

Environmental 

Protection Objective 

To minimise the potential impact in relation to fires, with a focus upon 

protecting people, assets, biodiversity and cultural heritage sites from 

controlled and uncontrolled fires. 

Performance 

Indicator/Criteria 

Zero incidents of uncontrolled bushfires resulting from mining related 

activities. 

Management 

Actions 

• Fire prevention training. 

• Hot works permitting system. 

• Management procedures and stop work requirements. 

• Procedures for reporting bushfires or incidental fires in close 

proximity to the Mine 

• Installation of strategic fire breaks. 

• Hydrocarbon and hazardous materials management in 

accordance with AS1940 – 2017 – The storage and handling of 

flammable and combustible liquids which specifies the 

requirements for firebreaks. 

• All vehicles and works areas will be equipped with fires suppression 

and firefighting equipment appropriate for the scale and nature 

of works conducted in that area. 

• Emergency response which nominates personnel to the ole of Fire 

Warden and provides for appropriate training. 

Monitoring Annual fire management procedure review. 

Monitor of fire tracking and alert systems. 

Reporting Annual reporting to be undertaken in accordance with the requirements 

of the Jervois Mine SHMS. 
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5.5.2.3 Weed Management Plan 
A summary of the compliance measures for this environmental factor is provided below in Table 5.1-

14   

 

Table 5.1-14 Summary of weed management compliance measures 

Draft Weed Management Plan 

Environmental 

Protection Objective 

To manage existing infestations of exotic flora, with a view to eradication, 

and avoid further spread of exotic flora species. 

Performance 

Indicator/Criteria 

Performance Indicators 

Existing infestations of exotic flora within the mining lease area are 

eradicated. 

Exotic flora does not spread further within the mining lease area. 

Target Criteria 

There are no infestations of exotic criteria within the mining lease. 

No new infestations are identified and assessed as being a result of 

mining activities. 

Management 

Actions 

• Ensure there is an appropriately qualified Environmental Officer 

onsite. 

• Employees and contractors will be required to participate in an 

environmental induction program.  The program will provide 

information on employee environmental responsibilities as well as 

weed identification. 

• Clearing of vegetation to be restricted to the minimum required to 

enable the safe construction, operation and maintenance of the 

Jervois Mine including infrastructure corridors. 

• Conduct surveys to locate weed infestations prior to 

commencement of construction. 

• Implement weed management program to control weed 

infestations.  Methods used should represent those in the NT Weed 

Management Handbook (Weed Management Branch, 2015). 

• Appropriate disposal of weed material to prevent further spread. 

Equipment hygiene program to minimise the risk of introduction or 

spread of weeds or soil borne diseases to the Mine area. 

Monitoring Annual surveys against performance indicators. 

Reporting Annual survey results to be recorded in the Biodiversity Management 

Report and reported within the annual MMP. 
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5.5.2.4 Air Quality and Greenhouse Gases 
A summary of the compliance measures for this environmental factor is provided below in Table 5.1-

15 

Table 5.1-15 Summary of Air Quality and Greenhouse Gases management compliance measures 

Draft Air Quality and Greenhouse Gases Plan 

Environmental 

Protection Objective 

To ensure there is no health risk, nuisance or loss of amenity due to 

particulate or airborne dust emissions from the site and to achieve 

compliance with the requirements of the: 

National Environmental Protections Measure for Ambient Air Quality 

(NEPM Air) 

Northern Territory Waste management and Pollutions Control Act (14 

October 2015). 

Performance 

Indicator/Criteria 

• The objectives of this air quality plan are being complied with if 

the following criteria are achieved: 

• Dust generated by vehicles on the access roads external to site 

does not allow for visible tracking  

• There are no visible suspended particulate releases dispersing 

external to the site boundary 

• Particulate concentrations do not exceed the following limits: 

o Total Suspended Particulates – Annual Average: 90 µg/m3 

o PM10 – 24 hour average: 50 µg/m3 

o PM2.5 – 24 hour average: 25 µg/m3 
o PM2.5 – annual average: 8 µg/m3; and 

o Depositional dust – Daily average: 120 mg/m3/day. 

Management 

Actions 

Dust Controls 

• Unsealed internal roads traversed by vehicles associated with 

Jervois Mine will be watered as required.  The rate of watering is 

increased during dry periods or during periods of high winds. 

• Vehicular access within the site is strictly limited to authorised 

vehicles and designated routes. 

• Vehicle speeds will be limited onsite to minimise visible dust 

generation. 

• Dump truck routes will be kept as short as practicable. 

• Vehicles (other than mining machinery) are not permitted on 

overburden dumps except for the purposes of planning, 

rehabilitation or monitoring. 

• Wet dust suppression measures in the form of high pressure, low 

volume water sprays are to be used for crushing plant, conveyors, 

screening plant and stockpiles. 

• Spoil is removed and dumped as soon as practicable after 

blasting. 

• Topsoil stripping and placement is avoided on days when the 

wind speed is sufficient to carry dust beyond the mining lease 

boundary. 

• To minimise exposed material and associated dust generation 

progressive rehabilitation of mined areas will occur in accordance 

with the mine schedule to minimise exposed material and dust 

generation. 

• To assess the effectiveness of rehabilitation, conduct baseline 

particulate monitoring prior to construction for a period of 6 

months (including dry months) to provide a basis for comparison 
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to monitoring post-rehabilitation. As a minimum, monitoring of 

PM10 shall be undertaken. 

• Minimise drop heights into hoppers, onto stockpiles and into haul 

trucks. 

• Where practicable position crushing and screening plant and 

stockpiles in areas shielded by terrain, vegetation or berms to 

reduce wind speeds and the risk of surface erosion. 

• The Erosion and Sediment Control Plan will be finalised and 

implemented prior to the commencement of development. 

• All milling and ore processing are to be completed using wet 

processes. 

• Crushing and conveying equipment for dry material shall have 

dust controls. 

• Burning of cleared vegetation will be limited and shall not occur 

during periods of high winds. 

• Application of chemical dust suppressant to a 1km section of the 

unsealed highway closets to Jervois Homestead and Atidjere 

Community on a quarterly basis to minimise the risk of dust 

impacts. 

Machinery 

• Scheduled vehicle and heavy equipment maintenance will occur 

as per the Original Equipment Manufacturer (OEM) requirements 

to minimise gaseous and particulate exhaust emissions. 

• Shut down equipment when not required (to avoid diesel 

emissions during idling). 

 

Monitoring • Air monitoring will be undertaken where necessary to further 

investigate a valid complaint, where standard mitigation 

strategies have not resolved the issues that resulted in the 

complaint, and at the request of the NT Government (NT EPA). 

 

• Monitoring will be completed in accordance with the relevant 

Australian Standards (relevant to the pollutant being measured).  

 

• All monitoring will be completed by an appropriately qualified 

person, and all analysis completed by a NATA accredited 

laboratory. 

Reporting Air quality performance will be reported in the annual mine management 

plan. 
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5.5.2.5 Noise Management Plan 
A summary of the compliance measures for this environmental factor is provided below in Table 5.1-

16 

Table 5.1-16 Summary of noise management compliance measures 

Draft Noise Management Pan 

Environmental 

Protection Objective 

To take all reasonable and practicable measure to avoid or minimise the 

potential for noise nuisance and to achieve compliance with the 

requirements of the: Noise Guidelines for Development Sites in the 

Northern Territory (May 2014).  Northern Territory Waste Management and 

Pollution Control Act (14 October 2015). 

Performance 

Indicator/Criteria 

The objectives of this air quality plan are being complied with if the 

following criteria are complied with: 

• There are no community complaints received 

• Mining operations occur within the permitted hours of operation; 

and 

• Blasting operations occurring within the permitted hours for 

blasting. 

Management 

Actions 

• Complete annual noise testing of fixed and mobile plant and 

equipment to confirm that source noise levels are consistent with 

achieving a total mine noise exposure below 35 dB(A) at the 

nearest off-site receptors, or alternative noise limits as defined in 

the mine approval. 

• Follow manufacturers maintenance schedules to minimise noise 

emissions from mobile plant and haul vehicles. 

• Ensure exhaust mufflers are effective and undamaged. 

• Ensure all of-site vehicles are compliant with the ADR (Australian 

Design Regulations) noise emission standards and are licensed. 

• Minimise use of air brakes in residential areas. 

• Restrict of-site haul vehicle movements to daylight hours where 

practicable. 

Monitoring • Noise monitoring will be undertaken where necessary to further 

investigate a valid complaint, where standard mitigation 

strategies have not resolved the issues that resulted in the 

complaint, and at the request of the NT Government (NT EPA). 

• Monitoring will be completed in a timely fashion in accordance 

with the relevant Australian Standards (AS 1055.1 Acoustics – 

Description and measurement of environmental noise –General 

procedures).  A written response will be provided within 28 days. 

• All monitoring will be completed by an appropriately qualified 

person. 

Reporting The Environment Manager is to: 

• Investigate any noise complaints promptly and take appropriate 

actions to reduce noise nuisance. 

• Maintain a register of noise complaints and implement 

appropriate investigation and mitigation strategies for addressing 

community concerns. 

 

Results of audits and use of complaints management system to be 

reported in the MMP. 
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5.5.2.6 Waste Management Plan 
A summary of the compliance measures for this environmental factor is provided below in Table 5.1-

17.  Further detailed technical information is available in Appendix 5.1.C 

 

Table 5.1-17 Summary of Waste management compliance measures   

Draft Waste Management Plan 

Environmental 

Protection Objective 

Waste will be managed to avoid adverse impacts on the health of the 

workforce and minimise the risk of impacts to the terrestrial environment 

and water resources. 

Performance 

Indicator/Criteria 

Zero environmental incidents associated with landfill and waste 

collections areas. 

Management 

Actions 

• Food waste not available to fauna 

• Waste will not be burned 

• Temporary storage and final disposal of waste types will only 

occur in authorised locations. 

• Landfill will be operated as a non-hazardous waste facility with all 

hazardous waste removed from site by appropriately licensed 

contractor. 

• Presence of appropriate bins and containers for immediate waste 

containment. 

• Presence of appropriate signage. 

• Records kept of the waste volume estimates and storage, removal 

or disposal locations. 

Monitoring • Annual waste management procedure review. 

• Monitor waste volume estimates and their 

storage/removal/disposal. 

Reporting Annual reporting on any waste related incidents. 

 

  



 
Environmental Management 

 

    SECTION 5 | Draft Environmental Management Plan 5.1-48 

5.5.2.7 Traffic Management Plan 
A summary of the compliance measures for this environmental factor is provided below in Table 5.1-

18.   

Table 5.1-18 Summary of Traffic management compliance measures 

Draft Traffic Management Plan 

Environmental 

Protection Objective 

Jervois Mine associated traffic will be managed to mitigate adverse 

impacts on the safety of the workforce, risk of impacts to the broader 

public and potential for environmental impacts. 

Performance 

Indicator/Criteria 

Compliance with the specifications of this Traffic Management Plan. 

Management 

Actions 

• Codes of behaviour when driving on public roads. 

• Implement a Traffic Management Plan which includes speed limits 

and road watering requirements. 

• Regular community liaison to maintain open communication. 

• Communication with other road users. 

• Timing of road maintenance in consultation with key stakeholders. 

• Working with NT government to seek approval for early sealing of 

the Plenty Highway between Jervois and the Stuart Highway. 

• Communication and engagement with key tourism stakeholders. 

• Liaise with the Hart’s Range Police regarding further development 

of the Traffic Management Plan. 

• Public road safety awareness campaign, including road signage. 

Monitoring • Safety incident reporting including near misses. 

• Safety incident reporting specific to fauna injury or death. 

• Public road network pavement condition assessment. 

Reporting Annual reporting on any safety incidents or accidents.   
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5.5.6.8 Water Management Plan 
A summary of the compliance measures for this environmental factor is provided below in Table 5.1-

19. Further technical information is provided in Appendix 5.1.D of this EM Plan. 

 

Table 5.1-19 Summary of Water management compliance measures 

Draft Water Management Plan 

Environmental 

Protection Objective 

The adopted principles for management of water on the site are as 

follows: 

Existing surface water drainage patterns will be maintained where 

practical to do so 

Water from different sources will be managed separately by classification 

of: undisturbed runoff, mine affected water, sediment laden runoff and 

raw water. 

Performance 

Indicator/Criteria 

Compliance of operations with the specifications of the Water 

Management Plan. 

Management 

Actions 

• Establishment of water monitoring program at nominated sites, 

including but not limited to sedimentation dams, upstream and 

downstream locations. 

• Water will be selected for use based on water quality 

considerations. 

• Water collected on site as part of mining operations will be used 

preferentially in order to reduce demand on external water 

sources (excluding supplying potable water) will be sourced 

preferentially. 

• Water management will occur in accordance with the mine 

water quality classification system as determined by the 

completed impact assessment. 

• Sediment dams and water management structures constructed in 

accordance with the Detailed Water Management Plan. 

• Annual operational review of the OPSIM water balance model 

and refinement as required. 

Monitoring • Monitoring of mine water classification aspects as per the detailed 

Water Management Plan: 

• Undisturbed runoff 

• Raw water (plant Standard) 

• Sediment laden water; and 

• Mine affected water. 

Reporting Annual Return provided to regulatory assessment agency. 
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5.5.6.9 Groundwater Management Plan 
A summary of the compliance measures for this environmental factor is provided below in Table 5.1-

20.  Further technical information is provided in Appendix 5.1.E of this EM Plan. 

 

Table 5.1-20 Summary of Groundwater management compliance measures 

Draft Groundwater Management Plan 

Environmental 

Protection Objective 

Groundwater will be managed to minimise the risk of impacts to the 

beneficial uses of groundwater resources and groundwater dependent 

environment. 

Performance 

Indicator/Criteria 

• Groundwater drawdown impacts less than those forecast by 

numerical modelling. 

• Groundwater quality at baseline values. 

Management 

Actions 

• Develop and establish monitoring network in accordance with 

Groundwater Monitoring Program. 

• Annual monitoring model validation. 

• Establish trigger levels for groundwater drawdown. 

Monitoring • Annual groundwater management procedure review. 

• Monitor groundwater levels. 

• Quantify, record and report monthly the volume of water 

extracted from groundwater resources. 

Reporting Annual reporting on any groundwater related incidents. 
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5.5.6.10 Erosion and Sediment Management Plan 
A summary of the compliance measures for this environmental factor is provided below in Table 5.1-

21.  Further detailed technical information is provided in Appendix 5.1.F of this EM Plan. 

 

Table 5.1-21 Summary of erosion and sediment management compliance measures 

Draft Erosion and Sediment Control Plan 

Environmental 

Protection Objective 

To maintain the existing Water Environmental Quality of the surface water 

areas within and downstream of the site. 

Performance 

Indicator/Criteria 

Compliance of operations with the specifications of the Erosion and 

Sediment Control Plan (ESCP). 

Management 

Actions 

• Control measures as outlined in the detailed ESCP plan to be 

adhered to, including design and location.  

• Control measures for the four different drainage channels are 

addressed as follows: 

• Permanent watercourse drainage (diversions). Erosion control 

measures for these diversions are not specifically addressed in this 

Plan. 

• Permanent drainage that does not require regulatory approval 

but will remain in place at the end of concept mine plan and 

effectively act as a watercourse. 

• Temporary drainage in low gradient areas such as catch drains, 

diversion channels or flow diversion banks that either collect 

concentrated flow or overland flow. 

• Temporary drainage down slopes such as chute drains. 

Monitoring • Sediment dam monitoring to occur following significant runoff 

event occurrence 

• Hand-held turbidity probe to be used and in the first four years of 

operations, a water quality sample will be taken and sent for lab 

analysis to determine TSS levels at the time of sampling. 

• Surface runoff form water rock dumps that collects in the 

sediment dam would be monitored for water quality parametress. 

• ESCP measures to be inspected:  

i. at least daily when rain is occurring 

ii. within 24 hours prior to expected rainfall; and 

iii. within 18 hours of rainfall event of sufficient intensity and duration 

to cause on-site runoff. 

• Monthly site inspections must check: 

• Surface coverage of finished surfaces (both area and percentage 

cover) 

• Health of recently established vegetation 

• Proposed staging of future land clearing, earthworks, pre-strip 

activities and site/soil stabilisation. 

Reporting Annual Return provided to regulatory assessment agency. 
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5.5.6.11 Social Impact Management Plan 
A summary of the of the compliance measures for this environmental factor is provided below in Table 

5.1-22.  Further technical information is provided in Appendix 5.1.G of this EM Plan. 

 

Table 5.1-22 Summary of social impact management compliance measures 

Social Impact Management Plan 

Environmental 

Protection Objective 

To establish social sustainability based upon ensuring a positive legacy 

beyond the life of the Jervois Mine. 

Performance 

Indicator/Criteria 

Compliance with the measures outlined within the Social Impact 

Management Plan (SIMP). 

Management 

Actions 

• As per the detailed requirement of the SIMP: 

• Identify current and proposed stakeholder engagement strategies 

• Regular liaison with the Hart’s Range Police 

• Establish register of agreed activities and commitments 

• Develop communication strategy 

• Maintain and complaints register  

• Develop a complaints procedure in place with the EMS. 

Monitoring Annual stakeholder surveys and review of complaints register. 

Reporting Annual reporting on any complaints. 
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5.5.6.12 Cultural Heritage Management Plan 
A summary of the compliance measures for this environmental factor is provided below in Table 5.1-

23. 

 

Table 5.1-23 Summary of cultural heritage management compliance measures 

Cultural Heritage Management Plan 

Environmental 

Protection Objective 

In accordance with the NT EPA objective heritage will be managed in a 

manner that recognises, respects and maintains the cultural heritage 

values of the site and surrounds. 

Performance 

Indicator/Criteria 

No heritage incidents associated with the recommencement of activities 

at the Jervois Mine. 

Management 

Actions 

• Worker induction to include a briefing on the existence of 

Aboriginal Sacred Sites and procedures for the protection of these 

sites; 

• Avoiding identified sites where possible and if this is not feasible, a 

permit to disturb will be sought from the NT Minister for 

Environment under Section 72-75 of the NT Heritage Act.   

• Previously undetected Aboriginal archaeological sites - 

assessment of the site, the alteration of activities to avoid the site if 

possible, and if not feasible an application will be made for a 

permit to salvage the site 

• Retention of a GIS file recording the location of Aboriginal 

Archaeological Sites protected under the NT Heritage Act 

• Commissioning field surveys if works are planned outside of the 

planned footprint. 

• Internal company permitting system for operational disturbance. 

Monitoring • Monthly inspections of signage, flagging and/or barriers 

protecting exclusion zones. 

• Quarterly inspections of temporary fencing protecting 

archaeological artefacts and sites. 

• Ad hoc monitoring where issues identified, or complaints made.  

Reporting Monthly internal reporting by Jervois management team and Annual 

Performance Review. 
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5.5.6.13 Mine Rehabilitation and Closure Plan  
A summary of the compliance measures for this environmental factor is provided below in Table 5.1-

24.  Further detailed technical information is provided in Appendix 5.1.H of this EM Plan. 

 

Table 5.1-24 Summary of mine rehabilitation management compliance measures 

Draft Mine Rehabilitation and Closure Plan 

Environmental 

Protection Objective 

Compliance 

• Closure requirements of the Northern Territory government will be 

met. 

• All legally binding conditions and commitments relevant to 

rehabilitation and closure will be met.  

• Safe to Human Health and Wildlife 

• Post mining landscape will be left in a condition safe and secure 

for human health and animals. 

• Environment 

• Vegetation is resilient, self-sustaining and comparable to the 

surrounding areas and pre-existing ecosystem. 

• Surface and groundwater hydrological patterns/flows not 

adversely affected. 

• Infrastructure and Waste 

• Disturbed surfaces rehabilitated to facilitate post-mining land use.  

Performance 

Indicator/Criteria 

Landscape and vegetation assessment undertaken and reported to 

show function is resilient, self-sustaining and comparable to the 

surrounding areas. 

Management 

Actions 

Development of detailed MRCP 

Establishment of plan for rehabilitation trials 

Revegetation studies and plans developed. 

Monitoring As per draft MRCP monitoring of the following: 

• Plant establishment, growth, diversity and cover 

• Evidence and type of erosion 

• Water quality including groundwater and surface water 

• Air quality 

• Landform stability including cover system performance 

• Soil quality; and  

• Fauna. 

Reporting Annual reporting. 
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5.5.6.14 Health and Safety Management Plan 
Management of matters specific to health and safety are incorporated within each environmental 

aspect’s management plan.  The overarching health and safety management plan which addresses all 

matters associated with the Project will be established in accordance with will be based on AS/NZS 

4801:2001 Occupational Health and Safety Management Systems and adopt the relevant NT Worksafe 

Codes of Practice.  The Health and Safety Management System will include: 

• Policies 

• Roles and responsibilities 

• Management structure 

• Change management 

• Management plans 

• Standard operating procedures 

• Emergency response procedures 

• Medical and First Aid 

• Education and training programs 

• Incident reporting 

• Hazard reporting 

• Investigation 

• Inspections 

• Record keeping; and 

• Monitoring, auditing, reporting and review. 
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Jervois Base Metal Project 
VOLUME 3 Environmental Management Plan 
 
SECTION 5.A| BIODIVERSITY MANAGEMENT PLAN 

5.A Biodiversity Management Plan  
1.1.1. Introduction  
When projects are assessed under the Northern Territory Environmental Assessment Act (EA Act), the 
Northern Territory Environment Protection Authority (NT EPA) will in most cases require a draft 
Environmental Management Plan (EM PLAN) to be provided by the proponent as part of a Public 
Environmental Report (PER) or Environmental Impact Statement (EIS) submitted for public 
consultation. Before a draft EM PLAN can be finalised, it may require revision by the proponent once 
assessment under the EA Act is complete. This is to accommodate any further, detailed development 
of management measures and environmental outcomes, allow for consideration of comments on the 
PER / EIS, and incorporate recommendations and conclusions from the NT EPA’s Assessment Report. 
The Jervois Base Metal Project Environmental Impact Statement (EIS) Terms of Reference requires the 
EIS to provide a draft Environmental Management Plan (EM PLAN).  The EM PLAN is to be strategic, 
describing a framework for continuing management, mitigation and monitoring programs for the 
significant environmental impacts of the Project. The EM PLAN should not be prepared in isolation but 
should be consistent and integrated with the principles of an environmental management system. The 
EM PLAN includes specialised management plans where it is necessary to provide a high level of 
operational detail. The Biodiversity Management Plan (BMP) is one of the specialised management 
plans.   

1.1.2. Scope 
The Biodiversity Management Plan (BMP) will address the potential impacts associated with mostly: 
flora and vegetation communities; and terrestrial fauna. However, it is recognised that the effective 
management of these components will also involve other biological aspects, particularly surface water, 
groundwater and contamination.  Some mitigation measures will address these components, but 
more detailed management plans have been provided specifically for them. 

The BMP needs to address the Project phases (e.g. construction, operation and 
decommissioning/rehabilitation) separately. It must state the environmental objectives, performance 
criteria, monitoring, reporting, corrective action, necessary resourcing, responsibility and timing for 
each environmental issue. 

1.2. Relevant activities 
The Project is described as the re-opening of a mine.  The Project area has been the subject of historic 
exploration and mining by various operators since 1929.  Existing infrastructure in the Project area 
includes open pits, access roads, ruins from an old village and several mines and processing sites, 
waste rock dumps, tailings storage facilities, evaporation dams, and drains and sumps. The Project 
involves mining copper and other base metals from up three deposits. Ore would be processed onsite 
using a crushing, grinding and flotation plant, producing copper and lead/zinc concentrate. 

The proposed Project infrastructure includes a processing plant, workshops, laydown areas, an 
explosive magazine, offices, warehouses, a laboratory, haul roads, sewage treatment systems, 12 MW 
diesel and/or gas fired power station, powerlines, water storages and an accommodation camp. The 
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workforce is estimated to peak at approximately 300 staff during full production of underground and 
open cut operations, and will operate on a drive-in drive-out and fly-in fly-out basis.  
The proposed activities that may have a significant impact on and/or pose a direct or indirect risk to 
flora and vegetation communities and/or terrestrial fauna, are described as follows: 

1. Construction phase: 
• Land clearing for proposed infrastructure. 
• Repair of Jervois Dam (for water supply) and construction of sediment dams. 
• Construction of associated infrastructure (i.e. topsoil stockpiles, workshops, laydown 

areas, explosives magazine, offices, warehouse, laboratory, haul roads, sewage treatment 
systems, pipelines, power station (diesel or gas), powerlines, water storages and 
accommodation camp). 

• Construction of the TSF. 
• Construction of open pits to access ore. 
• Construction of underground mines to access ore (below the pits). 

2. Operation phase: 
• Extraction of ore. 
• Stockpiling of ore in pits. 
• Stockpiling of waste on purpose built waste landforms adjacent to open pits. 
• Transport of ore to ROM processing pad (traffic movements). 
• Water extraction. 
• Concentration of ore using standard flotation processes to produce concentrate 

containing copper sulphide and subordinate silver and other metals. 
• Discharge of thickened tailings to a purpose built above ground TSF near processing plant. 
• Water recycling. 
• Transport of concentrate in enclosed truck containers off-site via the Plenty and Stuart 

highways to Alice Springs where it will be loaded onto trains for transport to Darwin 
and/or Adelaide. 

• Operation of mine camp and associated facilities. 
3. Decommissioning / mine closure: 

• Filling mine void. 
• Disposal and rehabilitation of waste rock. 
• Capping water bores used for water extraction. 
• Removal of sediment dams. 
• Re-contouring of landforms. 
• Replacement of native vegetation. 
• De-construction of mine camp. 

1.3. Legal obligations 
Acts, guidelines and Plans relating to the management of flora and fauna within and around the 
Project area include: 

• Legislation 
o Commonwealth Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act); 
o NT Environmental Assessment Act 1994; 
o NT Mining Management Act 2001; 
o NT Environmental Protection Act 2012; 
o NT Environmental Offences and Penalties Act 1996; 
o National Environment Protection Council (Northern Territory) Act 1994; 
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o NT Territory Parks and Wildlife Conservation Act (TPWC Act) 2006;  
o NT Biological Control Act 2011; 
o NT Weeds Management Act 2001; and 
o NT Bushfires Act 1980. 

• Guidelines 
o NT Guidelines for Assessment of Impacts on Terrestrial Biodiversity (NT EPA, 2013); 
o NT Mining Management Plan Structure Guide for Mining Operations (Department of 

Primary Industry and Resources (DPIR, 2017); 
o NT Guideline for the Preparation of an Environmental Management Plan (NT EPA, 2015) 
o NT Guidelines and Field Methodology for Vegetation Survey and Mapping (Brocklehurst, 

2007); 
o Standard terrestrial vertebrate survey methods used by the DLRM (NT EPA, 2013) 
o Survey Guidelines for Australia’s Threatened Mammals (Department of Sustainability, 

Environment, Water, Population and Communities (DSEWPC), 2011); 
o Survey Guidelines for Australia’s Threatened Birds (Department of the Environment, Water, 

Heritage and the Arts (DEWHA), 2010); 
o NT Land Clearing Guidelines (2010); and 
o Guideline on Environmental Offsets and Associated Approval Conditions (Northern 

Territory Environment Protection Authority (NT EPA), 2013). 
• Recovery and Abatement Plans 

o NT Parks and Wildlife Conservation Masterplan (Baker, 2005); 
o NT Weed Management Handbook (Weed Management Branch, 2015); 
o Threat abatement plan for predation by feral cats (DEWHA, 2008); and 
o Threat Abatement Plan for Competition and Land Degradation by Rabbits (DEWHA, 2008). 

The site’s Environmental Management System contains a register of related approvals, licenses and 
approval conditions. This register is the key source for managers and staff for the relevant legal, 
regulatory and other associated requirements in relation to environmental risk and performance of 
the Project. 

1.4. Existing environment 

1.4.1. Flora and vegetation communities 
The Jervois Base Metal Project Environmental Impact Statement (EIS) Terms of Reference has 
identified terrestrial flora and vegetation as a preliminary environmental factor that may be impacted 
by the Project.  In order to better understand the terrestrial flora and vegetation values of the Project 
area, a number of ecological investigations were undertaken by Low Ecological Services P/L between 
1985 and 2017.  The studies included desktop assessment (i.e. interrogation of spatial databases and 
reviews of relevant literature) and field work involving on-ground vegetation surveys in 1999, 2012, 
2013 and 2017.  Survey methods for vegetation surveys and landscape description were based on 
“Northern Territory Guidelines and Field Methodology for Vegetation Survey and Mapping” 
(Brocklehurst, 2007) and “A resource assessment towards a conservation strategy for the Finke 
Bioregion” (Neave, 2004).  Additional targeted surveys were conducted for flora species of 
conservation significance listed under the TPWC Act that were identified in database searches as 
potentially occurring within the Project area. 
Based on survey results, eight refined vegetation communities have been mapped over the entire 
Project area (3,800 ha) that is located mostly within the Jervois Range Site of Botanical Significance 
(SoBS).  The riparian vegetation community along Unca Creek was identified as having a potential 
interaction with shallow groundwater.  Two flora species listed as near threatened under the Territory 
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Parks and Wildlife Conservation Act (TPWC Act), Eremophila cordatisepala and Sauropus rigens, were 
recorded during on-ground surveys.  There were no communities or flora species listed under the EPBC 
Act located in the Project area.  The Project area contained two declared weed species Tamarix aphylla 
(athel pine) and Cylindropuntia fulgida var. mamillata (coral cactus), but was generally considered to 
be in good condition considering a long history (since 1929) of mining and the presence of some 
existing mining infrastructure. 
The construction and operation of the mine is associated with a number of potential impacts to the 
floristic values of the Project area, including:   

• Vegetation clearing for pits and infrastructure 
• Impacts to threatened flora 
• Introduction of exotic flora 
• Dust pollution 
• Erosion and sedimentation 
• Changes in hydrology 
• Release of contaminants from tailings dams and waste rock; and 
• Bushfire. 

A risk assessment process as described in AS/NZS 4360 (1999) and ISO 31000 (2009) has been 
undertaken for each impact before the application of any mitigation measures.  Risk levels for impacts 
to floristic values of the Project area ranged from moderate to extreme.  The application of mitigation 
measures will ameliorate the level of risk to an acceptable level for the Project. 

1.4.2. Terrestrial fauna 
The Jervois Base Metal Project EIS Terms of Reference has identified terrestrial fauna as a preliminary 
environmental factor that may be impacted by the Project.  In order to better understand the 
terrestrial fauna values of the Project area, a number of ecological investigations were undertaken by 
Low Ecological Services P/L between 1985 and 2017.  The studies included desktop assessment (i.e. 
interrogation of spatial databases and reviews of relevant literature) and field work involving on-
ground fauna surveys in 1999, 2012, 2013 and 2017.  General fauna survey methodology follows the 
NT EPA “Guidelines for Assessment of Impacts on Terrestrial Biodiversity” (NT EPA, 2013).  Additional 
targeted surveys were conducted for fauna species of conservation significance listed under the TPWC 
Act that were identified in database searches as potentially occurring within the Project area. 
Based on survey results, six habitat types have been mapped over the entire Project area (3,800 ha).  
The most common habitat type in the Project area is “Tall Corymbia sp. and Acacia sp. woodland” 
followed by “Low Acacia sp. shrubland”.  Two fauna species listed as near threatened under the 
Territory Parks and Wildlife Conservation Act (TPWC Act), emu (Dromaius novaehollandiae) and long-
haired rat (Rattus villosissimus), were recorded during on-ground surveys.  There were no listed 
migratory species recorded during fauna surveys, although the Jervois Dam was identified as potential 
habitat for migratory species that may be in transit over the Project area.  The Project area contained 
four exotic fauna species (cat, rabbit, house mouse and cattle) but is considered to be in good 
condition despite a long history (since 1929) of mining and the presence of some existing mining 
infrastructure. 
The construction and operation of the mine is associated with a number of potential impacts to the 
floristic values of the Project area, including:   

• Removal of habitat for pits and infrastructure 
• Change in habitat quality 
• Impacts to threatened fauna 
• Impacts to migratory fauna 
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• Introduction of exotic fauna 
• Fauna mortality; and 
• Hazardous material. 

A risk assessment process as described in AS/NZS 4360 (1999) and ISO 31000 (2009) has been 
undertaken for each impact before the application of any mitigation measures.  Risk levels for impacts 
to floristic values of the Project area ranged from low to high.  The application of mitigation measures 
will ameliorate the level of risk to an acceptable level for the Project. 

1.5. Environmental Management 

Each of the sub-plans within this Biodiversity Management Plan are subject to their relevant 
performance criteria.  The aim of the Performance Criteria is to: 

• assess the extent to which risks are being managed within acceptable levels; and 
• assess compliance with commitments made in the EM PLAN and/ or approval conditions. 

The Performance Indicators are specific, well-defined and measurable and are associated with targets 
that will define the success of the mitigation and management program for threatened flora. These 
are listed in the relevant tables for each aspect, together with a corrective action that will be 
implemented if the target is not achieved. 

Mitigation measures and management specifically designed to achieve the management objectives 
for each aspect and are outlined in their relevant sections below.  There are mitigation measures 
associated with each stage of the Project (Construction, Operation and Decommissioning).  In the 
event that mitigation measures are not implemented, a corrective action is listed for each mitigation 
measure.  The tables also outline the party that takes primary responsibility for the implementation 
of the mitigation measure. 

The aim of the monitoring program is to assess the success of mitigation and management measures 
in achieving the targets that have been identified for each of the Performance Indicators listed.  This 
is then recorded in the Biodiversity Management Report, which is produced annually and feeds into 
the annual Mining Management Plan (MMP) audit. 

Monitoring of the rehabilitation program is to be undertaken as outlined in the Mine Rehabilitation 
and Closure Plan (MRCP). 
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1.6. Flora and vegetation communities 

1.6.1. Vegetation clearing for pits and infrastructure 
Description 
The new infrastructure will have an impact area of approximately 389 hectares, which includes 32.5 hectares of new infrastructure being located over existing 
disturbance areas.  The vegetation community most affected by the Project would be vegetation community 5 – Corymbia and Acacia sibirica woodland.  This is 
a reflection of its distribution over the Project area.  The entire impact area is located within the Jervois Range, which is a Site of Botanical Significance (SoBS).  
Clearing will include removal of 2.56 ha of sensitive vegetation (mature bloodwood and ironwood woodland containing large trees). 

Risk assessment 
Before mitigation, the risk of a significant impact to vegetation communities from clearing activities has been assessed as medium (13). This is based on a 
‘moderate’ consequence and an ‘occasional’ likelihood. 

Management Objective 
To minimise clearing of native vegetation to only that which is necessary for the construction and operation of the Project; and ensure the successful rehabilitation 
of vegetation communities upon decommissioning of the Project. 

Table 1 Clearing indicators and targets 
Performance indicator Target 
Clearing 
Clearing is conducted within defined boundaries No areas identified for retention have been cleared. 
Corrective action 
Areas cleared outside of defined boundaries are included in the 
progressive rehabilitation of the Project area. 

All areas cleared outside of defined boundaries (in the one year 
reporting period) have commenced rehabilitation or are scheduled to 
commence rehabilitation. 
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Table 2 Clearing mitigation and monitoring 
Mitigation measures Corrective actions Responsibility 
Construction Operation Decommissioning 
Ensure there is an 
appropriately qualified 
Environmental Officer on-site. 

Ensure there is an 
appropriately qualified 
Environmental Officer on-site. 

Ensure there is an 
appropriately qualified 
Environmental Officer on-site. 

Stop clearing works until 
Environmental Officer is 
advised of pending works. 

Mine operator 

Vegetation clearing / 
excavation to be subject to 
internal permitting system. 

Vegetation clearing / 
excavation to be subject to 
internal permitting system. 

- Stop clearing works until a 
permit is obtained. Report 
unauthorised clearing to 
Environmental Officer. 

Mine operator 

Clearing should be 
undertaken when soil 
moisture conditions are 
optimal to avoid excessive 
disturbance to soil and 
landform – just after rainfall 
(as recommended for central 
Australia). 

Clearing should be 
undertaken when soil 
moisture conditions are 
optimal to avoid excessive 
disturbance to soil and 
landform – just after rainfall 
(as recommended for central 
Australia). 

- Employ other measures to 
manage soil and landform 
issues (such as Erosion and 
Sediment Control Plan). 

Contractor 

Management of site access 
to avoid creation of 
unnecessary tracks. 

Plan vehicle access routes 
and haul routes using existing 
tracks. 

Plan vehicle access routes 
and haul routes using existing 
tracks. 

Closure of informal track and 
clarify track identification on 
site. 
Training and induction. 

Mine operator 

Demarcate exclusion zones 
to protect areas of 
vegetation to be retained 
prior to clearing. 

Demarcate exclusion zones 
to protect areas of 
vegetation to be retained 
prior to clearing. 

- Stop clearing works until area is 
flagged on-site and has been 
inspected by Environmental 
Officer. 

Contractor 

Use of appropriate clearing 
methods and machinery to 
suit site conditions. 
 

Use of appropriate clearing 
methods and machinery to 
suit site conditions. 

Use of appropriate clearing 
methods and machinery to 
suit site conditions. 

Stop works until appropriate 
machinery is available. 

Contractor 

Implementation Erosion and 
Sediment Control Plan. 

Implementation of Erosion 
and Sediment Control Plan. 

Implementation of Erosion 
and Sediment Control Plan. 

As per Erosion and Sediment 
Control Plan. 

Mine Operator 
& Contractor 

Measures to retain mature 
trees or habitat trees where 
possible. 

Measures to retain mature 
trees or habitat trees where 
possible. 

- Report removal of habitat trees 
to Environmental Officer, who 
will implement offsets including 

Mine Operator 
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Mitigation measures Corrective actions Responsibility 
Construction Operation Decommissioning 

habitat enhancement 
elsewhere on the Project area. 

Collection of native seed 
from the Project area for use 
in rehabilitation program. 
 

Collection of native seed 
from the Project area for use 
in rehabilitation program. 

Use of collected native seed 
in rehabilitation. 

As per Mine Rehabilitation and 
Closure Plan 

Mine Operator 

- Progressive rehabilitation of 
impact areas in Project area. 
 

Progressive rehabilitation of 
impact areas in Project area. 

As per Mine Rehabilitation and 
Closure Plan 

Mine operator 

 

1.6.2. Impacts to threatened flora 
Description 
Two flora species listed as near threatened under the Territory Parks and Wildlife Conservation Act (TPWC Act), Eremophila cordatisepala (five specimens) and 
Sauropus rigens (two specimens), were recorded during on-ground surveys.  The new infrastructure will have an impact area of approximately 389 hectares and 
all threatened flora species are outside of the mine footprint, so will not be subject to direct impact.  However, there are three specimens (two E. cordatisepala 
and one S. rigens) within close proximity (< 100 m) to the mine and associated infrastructure that may be subject to indirect impacts, as follows: 

• One E. cordatisepala within 10m of the existing Marshall Reward Pit access road; 
• One E. cordatisepala within 30m of existing Lucy Creek Station Road (in the south of the Project area); and 
• One S. rigens within 90m of Jervois Dam 

Risk assessment 
Before mitigation, the risk of a significant impact to threatened flora from clearing activities has been assessed as medium (13). This is based on a ‘moderate’ 
consequence and an ‘occasional’ likelihood. 
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Management Objective 
To avoid clearing threatened flora species and adequately manage indirect impacts (such as dust deposition and changes in hydrology) to prevent fatal harm to 
threatened species. 

Table 3 Threatened flora indicators and targets 
Performance indicator Target 
Threatened flora 
Clearing does not result in the removal of threatened flora, as far as 
possible. 

No threatened flora specimens have been cleared. 

Indirect impacts (dust deposition and changes to hydrology) to 
threatened flora specimens do not result in the fatal harm of the 
specimen. 

No threatened flora specimens are fatally harmed as a result of mining 
activities. 

Corrective action 
Threatened flora species cleared or that are fatally harmed as a result 
of indirect impacts are recorded and offset during rehabilitation. 

All threatened flora species cleared or fatally harmed (in the one year 
reporting period) have been offset at a rate of 3:1 in rehabilitation 
areas or are scheduled to be included in rehabilitation. 

 
Table 4 Threatened flora mitigation and monitoring 

Mitigation measures Corrective actions Responsibility 
Construction Operation Decommissioning 
Ensure there is an 
appropriately qualified 
Environmental Officer on-site. 

Ensure there is an 
appropriately qualified 
Environmental Officer on-site. 

Ensure there is an 
appropriately qualified 
Environmental Officer on-site. 

Stop clearing works until 
Environmental Officer is 
advised of pending works. 

Mine Operator 

Avoid clearing of known 
threatened flora species 
located in the Project area 
where possible. 

- -  Mine Operator 
& Contractor 

Vegetation clearing / 
excavation to be subject to 
pre-clearing survey within 
three months of clearing. 

Vegetation clearing / 
excavation to be subject to 
pre-clearing survey within 
three months of clearing. 

- Stop works and implement 
correct procedure. 

Mine Operator 
& Contractor 

Flag any areas of vegetation 
containing threatened flora 
species in or directly 

Flag any areas of vegetation 
containing threatened flora 
species in or directly 

Flag any areas of vegetation 
containing threatened flora 
species in or directly 

Stop works and implement 
correct procedure. 

Mine Operator 
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Mitigation measures Corrective actions Responsibility 
Construction Operation Decommissioning 
adjacent to the Project area 
as an exclusion area prior to 
works commencing. 

adjacent to the Project area 
as an exclusion area prior to 
works commencing. 

adjacent to the Project area 
as an exclusion area prior to 
works commencing. 

Collection of seed from 
mature individuals prior to 
construction activities 
commencing. 
 

Undertake propagation 
program to ensure supply of 
threatened flora for 
offset/rehabilitation program. 

Use propagated specimens 
in rehabilitation program. 

As per Mine Rehabilitation and 
Closure Plan. 

Mine Operator 

Plan vehicle access routes 
and haul routes using existing 
tracks. 

Speed restrictions on haul 
roads to lessen the impact of 
dust on specimens of E. 
cordatisepala located near 
roads. 

- Closure of informal track and 
clarify track identification on 
site. 
 
Training and induction. 

Mine Operator 
& Contractor 

Future works on Jervois Dam 
to avoid impacts on nearby 
S. rigens, as far as possible. 
 

- -  Mine Operator 

1.6.3. Introduction of exotic flora 
Description 
The current assessment has recorded the presence of a variety of exotic flora, including three declared weeds and WoNS species as follows:  

• Buffel grass (Cenchrus ciliaris) 
• Coral cactus (Cylindropuntia fulgida var. mamillata) – WoNS, Class A & C 
• Couch grass (Cynodon dactylon) 
• Spiked Malvastrum (Malvastrum americanum) 
• Athel pine (Tamarix aphylla) – WoNS, Class A & B 
• Prickly mimosa (Vachellia farnesiana); and 
• Prickly acacia (Vachellia nilotica) – WoNS, Class A & C. 
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The spread of weed species is facilitated by disturbance. During construction there would be the potential for disturbing weeds in the Project area resulting in 
the movement of weeds within and outside of the Project area. This could increase the level of infestation in the Project area and potentially facilitate the spread 
of weeds to the other adjacent areas. Weed seed can be transported in the mud on machinery or in the machinery itself. 

Risk assessment 
Before mitigation, the risk of a significant impact to vegetation communities from exotic flora has been assessed as medium (3). This is based on a ‘moderate’ 
consequence and an ‘occasionally’ likelihood. 

Management Objective 
To manage existing infestations of exotic flora, with a view to eradication, and avoid further spread of exotic flora species. 

Table 5 Exotic flora indicators and targets 
Performance indicator Target 
Exotic flora 
Existing infestations of exotic flora within the Project area are 
eradicated. 

There are no infestations of exotic flora in the Project area.  

Exotic flora do not spread further within the Project area. No new infestations are identified and assessed as being a result of the 
Project. 

Corrective action 
Existing infestations of exotic flora are being managed and new 
infestations are recorded and management commenced. 

There are no infestations of exotic flora in the Project area that are not 
currently under a management program. 
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Table 6 Exotic flora mitigation and monitoring 
Mitigation measures Corrective actions Responsibility 
Construction Operation Decommissioning 
Ensure there is an 
appropriately qualified 
Environmental Officer on-site. 

Ensure there is an 
appropriately qualified 
Environmental Officer on-site. 

Ensure there is an 
appropriately qualified 
Environmental Officer on-site. 

Employ appropriately qualified 
Environmental Officer. 

Mine Operator 

Employees and contractors 
will be required to participate 
in an environmental 
induction program.  The 
program will provide 
information on employee 
environmental responsibilities 
as well as weed 
identification. 

Employees and contractors 
will be required to participate 
in an environmental induction 
program.  The program will 
provide information on 
employee environmental 
responsibilities as well as 
weed identification. 

Employees and contractors 
will be required to participate 
in an environmental induction 
program.  The program will 
provide information on 
employee environmental 
responsibilities as well as 
weed identification. 

Stop work until training is 
completed. 

Mine Operator 

Clearing of vegetation to be 
restricted to the minimum 
required to enable the safe 
construction, operation and 
maintenance of the Project, 
including infrastructure 
corridors. 

- - Check details of permit. Report 
unauthorised clearing to 
Environmental Officer. 

Mine Operator 
& Contractor 

Conduct surveys to locate 
weed infestations prior to 
commencement of 
construction. 

Ongoing seasonal surveys to 
monitor known weed 
populations and locate any 
new ones. 
 

Ongoing seasonal surveys to 
monitor known weed 
populations and locate any 
new ones. 

Conduct seasonal survey as 
soon as possible. 

Mine Operator 

Implement weed 
management program to 
control weed infestations. 
Methods used should 
represent those in the NT 
Weed Management 
Handbook (Weed 
Management Branch, 2015). 

Implement weed 
management program to 
control weed infestations. 
Methods used should 
represent those in the NT 
Weed Management 
Handbook (Weed 
Management Branch, 2015). 

Implement weed 
management program to 
control weed infestations. 
Methods used should 
represent those in the NT 
Weed Management 
Handbook (Weed 
Management Branch, 2015). 

Stop works and implement 
correct procedure. 

Mine Operator 
& Contractor 
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Mitigation measures Corrective actions Responsibility 
Construction Operation Decommissioning 
Appropriate disposal of weed 
material to prevent further 
spread. 

Appropriate disposal of weed 
material to prevent further 
spread. 

Appropriate disposal of weed 
material to prevent further 
spread. 

Clean up of inappropriately 
disposed weed material. 
Report to Environmental 
Officer. 

Contractor 

Equipment hygiene program 
to minimise the risk of 
introduction or spread of 
weeds or soil borne diseases 
to the Project area. 

Equipment hygiene program 
to minimise the risk of 
introduction or spread of 
weeds or soil borne diseases 
to the Project area. 

Equipment hygiene program 
to minimise the risk of 
introduction or spread of 
weeds or soil borne diseases 
to the Project area. 

 Mine Operator 
& Contractor 

 Undertake progressive 
rehabilitation of the Project 
area. 

Rehabilitation of the Project 
area. 

As per Mine Rehabilitation and 
Closure Plan. 

Mine Operator 

 

1.6.4. Dust deposition 
Description 
Dust deposition from passing haul trucks may impact on natural ecosystems adjacent to the Project area if reasonable quantities of dust are sustained over 
extended periods of time. Dust deposition issues are most likely to occur along haul roads, where there is a narrow corridor within natural areas or publicly 
accessible areas immediately adjacent to activities involving heavy machinery and the transportation of ore. Activities within the mine (i.e. open mine pits and 
waste piles) would also create dust, but these issues would be created and managed within the mine disturbance area and are less likely to spill over into adjacent 
natural areas. 

Risk assessment 
Before mitigation, the risk of a significant impact to threatened flora and vegetation communities from dust deposition has been assessed as medium (12). This 
is based on a ‘minor’ consequence and an ‘likely’ likelihood. 

Management Objective 
To minimise the impact of dust deposition on native flora, particularly threatened flora species. 
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Table 7 Dust indicators and targets 
Performance indicator Target 
Dust deposition 
Effects of dust deposition do not lead to fatal harm of threatened flora. No threatened flora species suffer fata harm as a result of dust 

pollution. 
Dust deposition does not significantly reduce the health of vegetation 
communities in the Project area. 

Dieback of vegetation communities as a result of dust deposition does 
not occur in the Project area. 

Corrective action 
In the event that dust exposition is excessive and is having a negative 
impact on the health of threatened flora or vegetation communities, 
consider dust exclusion mechanism (e.g. netting or soaking) to mitigate 
dust during operation OR translocation of threatened flora specimen. 

The health of threatened flora and vegetation communities is stable 
and not declining (measured by tree condition and regeneration). 
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Table 8 Dust mitigation and monitoring 
Mitigation measures Corrective actions Responsibility 
Construction Operation Decommissioning 
Ensure there is an 
appropriately qualified 
Environmental Officer on-site. 

Ensure there is an 
appropriately qualified 
Environmental Officer on-site. 

Ensure there is an 
appropriately qualified 
Environmental Officer on-site. 

Employ appropriately qualified 
Environmental Officer. 

Mine Operator 

Stage clearing and 
construction activities to 
minimise area of exposed 
ground. 

- - Stop works and implement 
correct procedure. 

Mine Operator 
& Contractor 

Regular (monthly) visual 
inspection of threatened 
species and vegetation 
communities located in high 
risk areas. 

Regular (monthly) visual 
inspection of threatened 
species and vegetation 
communities located in high 
risk areas. 
 

- Conduct missed inspection as 
soon as possible. 

Mine Operator 

 Undertake progressive 
rehabilitation of the Project 
area. 

Rehabilitation of the Project 
area. 
 

As per Mine Rehabilitation and 
Closure Plan. 

Mine Operator 

Follow Environmental 
Management Plan 
 

Follow Environmental 
Management Plan 
 

Follow Environmental 
Management Plan 
 

As per Environmental 
Management Plan 

Mine Operator 
& Contractor 

 

1.6.5. Erosion and sedimentation 
Description 
The vegetation clearing and surface disturbance associated with the construction and operation of the Project can lead to increased run-off, erosion of exposed 
surfaces and ultimately sedimentation of the waterways.  This can impact on native vegetation communities.  For example increased run-off can lead to higher 
velocities in waterways during rainfall, eroding the banks in areas where riparian vegetation is sparse (Department of Water and Environmental Regulation 
(DWER), 2018) and in some cases, undermining existing vegetation (e.g. causing instability of mature trees).  Sedimentation in downstream areas (where the 
velocities are lower) can lead to filling of the waterway channel and encroachment of the riparian vegetation into the waterway channel (Department of Water 
and Environmental Regulation (DWER), 2018).   
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Risk assessment 
Before mitigation, the risk of a significant impact to threatened flora and vegetation communities from erosion and sedimentation has been assessed as high. 
This is based on a ‘moderate’ consequence and an ‘likely’ likelihood. 

Management Objective 
To minimise the impact of erosion and sedimentation on native flora. 

Table 9 Erosion indicators and targets 
Performance indicator Target 
Erosion and sedimentation 
Erosion and sedimentation does not significantly reduce the health of 
vegetation communities in the Project area. 

Dieback of vegetation communities as a result of erosion and 
sedimentation does not occur in the Project area. 

Corrective action 
In the event that erosion and sedimentation is excessive and is having 
a negative impact on the health of threatened flora or vegetation 
communities, implement further sediment and erosion control 
measures (as per the Erosion and Sediment Control Plan) OR 
translocation of threatened flora specimen. 

The health of threatened flora and vegetation communities is stable 
and not declining (measured by tree condition and regeneration). 

 
Table 10 Erosion mitigation and monitoring 

Mitigation measures Corrective actions Responsibility 
Construction Operation Decommissioning 
Ensure there is an 
appropriately qualified 
Environmental Officer on-site. 

Ensure there is an 
appropriately qualified 
Environmental Officer on-site. 

Ensure there is an 
appropriately qualified 
Environmental Officer on-site. 

Employ appropriately qualified 
Environmental Officer. 

Mine Operator 

Stage clearing and 
construction activities to 
minimise area of exposed 
ground. 

- - Stop works and implement 
correct procedure. 

Mine Operator 
& Contractor 

Establish and maintain a 
complaints management 
system for nearby 
landholders. 

Establish and maintain a 
complaints management 
system for nearby 
landholders. 

Establish and maintain a 
complaints management 
system for nearby 
landholders. 

- Mine Operator 
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Mitigation measures Corrective actions Responsibility 
Construction Operation Decommissioning 

 
Regular (monthly) visual 
inspection of threatened 
species and vegetation 
communities located in high 
risk areas. 

Regular (monthly) visual 
inspection of threatened 
species and vegetation 
communities located in high 
risk areas. 
 

- Conduct missed inspection as 
soon as possible. 

Mine Operator 

Regular (at least monthly) 
monitoring of water quality 
parametres in Unca Creek 
when water is present. 
 

Regular (at least monthly) 
monitoring of water quality 
parametres in Unca Creek 
when water is present. 

Regular (at least monthly) 
monitoring of water quality 
parametres in Unca Creek 
when water is present. 

Conduct missed inspection as 
soon as possible. 

Mine Operator 

Regular monitoring (monthly) 
of sediment dams to 
ascertain effectiveness. 
 

Regular monitoring (monthly) 
of sediment dams to 
ascertain effectiveness. 
 

Removal of sediment dams. Conduct missed inspection as 
soon as possible. 

Mine Operator 

 Undertake progressive 
rehabilitation of the Project 
area. 

Rehabilitation of the Project 
area. 

As per Mine Rehabilitation and 
Closure Plan. 

Mine Operator 

Follow Erosion and Sediment 
Control Plan. 
 

Follow Erosion and Sediment 
Control Plan. 
 

Follow Erosion and Sediment 
Control Plan. 
 

As per Erosion and Sediment 
Control Plan. 
 

Mine Operator 
& Contractor 

Follow Surface Water 
Management Plan. 
 

Follow Surface Water 
Management Plan. 
 

Follow Surface Water 
Management Plan. 
 

As per Surface Water 
Management Plan. 

Mine Operator 
& Contractor 
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1.6.6. Changes in hydrology 
Description 
The cumulative impacts of water extraction on the floristic values of the Project area will be most evident in those vegetation communities that rely more heavily 
on the availability of water.  In the Project area these areas are represented by vegetation community 7 - Eucalyptus camaldulensis tall woodland over sparse 
grasses in drainage channels and rocky creek beds.  This community is present along Unca Creek (in the north of the Project area) and the tributary to Unca Creek 
(central to the Project area).  The E. camaldulensis community in the area has been demonstrated to rely on surface water and shallow groundwater (up to 10m 
below ground) (Horner, 2009).  Insufficient flows in the Unca Creek and its tributaries may cause dieback of the existing riparian communities.  The dieback of 
the riparian vegetation may cause bank instability in the long term and contribute to erosion and sedimentation in the Unca Creek system.  It will be important 
to allow for the retention of base environmental flows through Unca Creek to maintain the health of the riparian ecosystem. 

Risk assessment 
Before mitigation, the risk of a significant impact to threatened flora and vegetation communities from changes in hydrology has been assessed as high (17). This 
is based on a ‘moderate’ consequence and an ‘likely’ likelihood.  

Management Objective 
To minimise the impact of changes in hydrology on native flora, particularly potentially groundwater dependent ecosystems along Unca Creek. 

Table 11 Hydrology indicators and targets 
Performance indicator Target 
Changes in hydrology 
Changes in hydrology do not lead to a significant decline in the health 
of vegetation communities along Unca Creek. 

Dieback of vegetation communities as a result of changes in hydrology 
does not occur along Unca Creek, within the Project area. 

Corrective action 
In the event that changes in hydrology are having a negative impact 
on the health of vegetation communities along Unca Creek, 
investigations will be undertaken to develop an appropriate course of 
action. 

The health of vegetation communities along Unca Creek is stable and 
not declining (measured by tree condition and regeneration). 
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Table 12 Hydrology mitigation and monitoring 
Mitigation measures Corrective actions Responsibility 
Construction Operation Decommissioning 
Ensure there is an 
appropriately qualified 
Environmental Officer on-site. 

Ensure there is an 
appropriately qualified 
Environmental Officer on-site. 

Ensure there is an 
appropriately qualified 
Environmental Officer on-site. 

Employ appropriately qualified 
Environmental Officer. 

Mine Operator 

Use of water is within the limits 
defined by any approvals or 
conditions. 

Use of water is within the limits 
defined by any development 
approvals or conditions. 

Use of water is within the limits 
defined by any development 
approvals or conditions. 

Stop works until issue is 
rectified. 

Mine Operator 

The existing Jervois Dam will 
undergo repairs to minimise 
water losses and maximise 
water recovery. 

- - - Mine Operator 

 Follow hierarchy of water 
supply: 

• Use of mine water 
and non-potable raw 
water; 

• Jervois dam 
• External groundwater 

borefield. 

- Monitor the use of water and 
implement water restrictions, 
where possible. 

Mine Operator 

- Monitor the use of water and 
implement water restrictions, 
where possible. 

- Conduct missed inspection as 
soon as possible. 

Mine Operator 

- - Partial removal of dam wall 
at Jervois dam post-mining to 
restore environmental flows in 
Unca Creek. 

Monitor the water flows in 
Unca Creek post-mining. 

Mine Operator 

Seasonal monitoring of 
vegetation communities 
along Unca Creek. 
 

Seasonal monitoring of 
vegetation communities 
along Unca Creek. 

Seasonal monitoring of 
vegetation communities 
along Unca Creek. 

Conduct missed inspection as 
soon as possible. Report 
negative findings to 
Environmental Officer 
immediately. 

Mine Operator 

- Undertake progressive 
rehabilitation of the Project 
area. 

Rehabilitation of the Project 
area. 
 

As per Mine Rehabilitation and 
Closure Plan. 

Mine Operator 
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Mitigation measures Corrective actions Responsibility 
Construction Operation Decommissioning 
Follow Groundwater 
Management Plan. 

Follow Groundwater 
Management Plan. 

Follow Groundwater 
Management Plan. 

As per Groundwater 
Management Plan. 
 

Mine Operator 
& Contractor 

Follow Surface Water 
Management Plan 
 

Follow Surface Water 
Management Plan. 
 

Follow Surface Water 
Management Plan. 
 

As per Surface Water 
Management Plan. 

Mine Operator 
& Contractor 

 

1.6.7. Release of contaminants (including from tailings dams and waste rock) 
Description 
The potential for the release of contaminants into the environment will be generated by storage of chemicals and fuel within the Project area and activities 
involving the extraction of ore (pit dewatering), its subsequent processing at the mine site (tailings from crushing and beneficiating the ore) and storage of waste 
rock.  The use of chemicals and hydrocarbons in the Project area means that some potentially hazardous waste materials (defined in the Waste Management 
and Pollution Control (Administration) Regulations 2014) will be created on site.  There is potential for chemical spills to occur within the Project area, impacting 
nearby ecosystems and causing scalding or dieback of native vegetation.  Both the tailings and the waste rock are likely to be non-acid forming (NAF) but there 
will be some potentially acid forming (PAF) waste rock zones that will need selective handling to prevent potential impacts.  It is predicted that only a small 
percentage of the waste rock and tailings produced by the Project has the potential to release harmful contaminants to the environment.  In any case, the 
treatment of waste rock and tailings will provide for the protection of the environment from contamination.  Although management will be in place to prevent 
the release of contaminants into the surrounding environment, in the event that uncontrolled overflow is experienced from the pits, waste rock storage areas 
or tailings dams the receiving environment would be the Unca Creek tributary and Unca Creek. 

Risk assessment 
Before mitigation, the risk of a significant impact to threatened flora and vegetation communities from release of contaminants into the environment has been 
assessed as medium (14). This is based on a ‘major’ consequence and an ‘unlikely’ likelihood. 

Management Objective 
To prevent harm to native flora as a result of the release of contaminants into the environment, particularly ecosystems along Unca Creek. 

Table 13 Contamination indicators and targets 
Performance indicator Target 
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Contamination 
Contamination does not lead to a significant decline in the health of 
vegetation communities in the Project area. 

Dieback of vegetation communities as a result of contamination does 
not occur within the Project area. 

Corrective action 
Spills, seepage or exceedance of water quality parametres are to be 
reported to the Environmental Officer, who will take appropriate action 
in accordance with the Waste Management Plan or Emergency 
Response Plan. 

All spills, seepage or incidences of exceedance of water quality 
parametres have been dealt with to the satisfaction of regulatory 
bodies. 
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Table 14 Contamination mitigation and monitoring 
Mitigation measures Corrective actions Responsibility 
Construction Operation Decommissioning 
Ensure there is an 
appropriately qualified 
Environmental Officer on-site. 

Ensure there is an 
appropriately qualified 
Environmental Officer on-site. 

Ensure there is an 
appropriately qualified 
Environmental Officer on-site. 

Employ appropriately qualified 
Environmental Officer. 

Mine Operator 

The TSF will be designed in 
accordance with the 
ANCOLD “Guidelines on 
Tailings Dams” and will be 
designed to withstand a 1 in 
100 year 24 hour storm event 
in addition to maximum 
operating volumes. 

Maintenance of TSF in 
accordance with 
specifications. 

In accordance with MRCP. Stop works until issue is 
rectified. 

Mine Operator 

- Ongoing monitoring and 
maintenance of the TSF 
facility. 

Closure and rehabilitation in 
accordance with the MRCP. 
 

If maintenance issue is 
identified, stop works until 
rectified. 

Mine Operator 

Seasonal monitoring of 
vegetation communities 
along Unca Creek. 
 

Seasonal monitoring of 
vegetation communities 
along Unca Creek. 

Seasonal monitoring of 
vegetation communities 
along Unca Creek. 

Conduct missed inspection as 
soon as possible. Report 
negative findings to 
Environmental Officer 
immediately. 
 

Mine Operator 

- Undertake progressive 
rehabilitation of the Project 
area. 

Rehabilitation of the Project 
area. 
 

As per Mine Rehabilitation and 
Closure Plan. 

Mine Operator 

Follow Surface Water 
Management Plan. 

Follow Surface Water 
Management Plan. 

Follow Surface Water 
Management Plan. 

As per Surface Water 
Management Plan. 

Mine Operator 
& Contractor 

Follow Waste Management 
Plan. 
 

Follow Waste Management 
Plan. 

Follow Waste Management 
Plan. 

As per Waste Management 
Plan. 
 

Mine Operator 
& Contractor 
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1.6.8. Bushfire 
Description 
A fire starting in the Project area may be caused by sparks originating from machinery, or an accident (such as a collision), scheduled burns getting out of control, 
hot works, spontaneous combustion of chemicals or explosives, or from operators and personnel dropping matches or cigarette butts in the Project area, which 
may then cause fires that expand into the surrounding area.  The Project is not likely to increase the potential for bushfires to occur within the surrounding 
landscape given the mitigation and management measures which would be implemented for the Project. Bushfire management would include clearing 
restrictions, restricted vehicle movements, fire breaks, the use of diesel vehicles, prohibition of smoking in fire prone areas and rapid response to any outbreak 
of fire. 

Risk assessment 
Before mitigation, the risk of a significant impact to threatened flora and vegetation communities from bushfire has been assessed as medium (13). This is based 
on a ‘moderate’ consequence and an ‘occasionally’ likelihood. 

Management Objective 
To prevent the Project from causing the ignition of a bushfire and damage to native vegetation communities. 

Table 15 Bushfire indicators and targets 
Performance indicator Target 
Bushfire 
The Project does not lead to an increase in bushfire occurrence in the 
Project area or immediate surrounds. 

No bushfires in the Project area or immediate surrounds are caused by 
the Project. 

Corrective action 
In the event that bushfires are being caused by the Project, the reason 
for the ignition of the fire will be identified and any safety issues 
rectified to ensure ongoing safety. 

The cause of all bushfires starting in the Project area or immediate 
surrounds is known (for the annual reporting period) and any safety 
issues have been rectified or are programmed for rectification. 
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Table 16 Bushfire mitigation and monitoring 
Mitigation measures Corrective actions Responsibility 
Construction Operation Decommissioning 
Ensure there is an 
appropriately qualified 
Environmental Officer on-site. 

Ensure there is an 
appropriately qualified 
Environmental Officer on-site. 

Ensure there is an 
appropriately qualified 
Environmental Officer on-site. 

Employ appropriately qualified 
Environmental Officer. 

Mine Operator 

Provide appropriate buffer 
distances between the 
Project area and surrounding 
bushland and manage 
vegetation within the buffer 
areas to maintain safe fuel 
loads 

Provide appropriate buffer 
distances between the 
Project area and surrounding 
bushland and manage 
vegetation within the buffer 
areas to maintain safe fuel 
loads 

- Conduct management of 
firebreaks to reduce fuel loads, 
as soon as possible. 

Mine Operator 

Implement a Safety 
Management System and 
associated frameworks to 
record and monitor fire 
including: 
incident management 
framework,  
hazard / near miss reporting 
process,  
incident notification,  
crisis management and 
evacuation framework. 

Implement a Safety 
Management System and 
associated frameworks to 
record and monitor fire 
including: 
incident management 
framework,  
hazard / near miss reporting 
process,  
incident notification,  
crisis management and 
evacuation framework. 

Implement a Safety 
Management System and 
associated frameworks to 
record and monitor fire 
including: 
incident management 
framework,  
hazard / near miss reporting 
process,  
incident notification,  
crisis management and 
evacuation framework. 

As per Safety Management 
System 

Mine Operator 

Follow Bushfire Management 
Plan 

Follow Bushfire Management 
Plan 

Follow Bushfire Management 
Plan 

As per Bushfire Management 
Plan 

Mine Operator 
& Contractor 
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1.7. Terrestrial Fauna 

1.7.1. Removal of habitat for pits and infrastructure 
Description 
The new infrastructure will have an impact area of approximately 389 hectares.  The habitat type most affected by the Project would be habitat type 4 – Tall 
Corymbia sp. and Acacia sp. woodland, closely followed by habitat type 2 – Low Acacia sp. shrubland.  This is a reflection of the distribution of these habitat types 
over the Project area. 

Risk assessment 
Before mitigation, the risk of a significant impact to terrestrial fauna habitat from clearing activities has been assessed as medium (13). This is based on a 
‘moderate’ consequence and an ‘occasional’ likelihood. 

Management Objective 
To minimise clearing of terrestrial fauna habitat to only that which is necessary for the construction and operation of the Project; and ensure the successful 
rehabilitation of habitat areas upon decommissioning of the Project. 

Table 17 Habitat removal indicators and targets 
Performance indicator Target 
Removal of habitat 
Clearing is conducted within defined boundaries No areas identified for retention have been cleared. 
Corrective action 
Areas cleared outside of defined boundaries are included in the 
progressive rehabilitation of the Project area. 

All areas cleared outside of defined boundaries (in the one year 
reporting period) have commenced rehabilitation or are scheduled to 
commence rehabilitation. 
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Table 18 Habitat removal mitigation and monitoring 
Mitigation measures Corrective actions Responsibility 
Construction Operation Decommissioning 
Ensure there is an 
appropriately qualified 
Environmental Officer on-site. 

Ensure there is an 
appropriately qualified 
Environmental Officer on-site. 

Ensure there is an 
appropriately qualified 
Environmental Officer on-site. 

Stop clearing works until 
Environmental Officer is 
advised of pending works. 

Mine operator 

Vegetation clearing / 
excavation to be subject to 
internal permitting system. 

Vegetation clearing / 
excavation to be subject to 
internal permitting system. 

- Stop clearing works until a 
permit is obtained. Report 
unauthorised clearing to 
Environmental Officer. 

Mine operator 

Clearing should be 
undertaken when soil 
moisture conditions are 
optimal to avoid excessive 
disturbance to soil and 
landform – just after rainfall 
(as recommended for central 
Australia). 

Clearing should be 
undertaken when soil 
moisture conditions are 
optimal to avoid excessive 
disturbance to soil and 
landform – just after rainfall 
(as recommended for central 
Australia). 

- Employ other measures to 
manage soil and landform 
issues (such as Erosion & 
Sediment Control Plan). 

Contractor 

Management of site access 
to avoid creation of 
unnecessary tracks. 

Plan vehicle access routes 
and haul routes using existing 
tracks. 

Plan vehicle access routes 
and haul routes using existing 
tracks. 

Closure of informal track and 
clarify track identification on 
site. 
Training and induction. 

Mine operator 

Demarcate exclusion zones 
to protect areas of 
vegetation to be retained 
prior to clearing. 

Demarcate exclusion zones 
to protect areas of 
vegetation to be retained 
prior to clearing. 

- Stop clearing works until area is 
flagged on-site and has been 
inspected by Environmental 
Officer. 

Contractor 

Staging of the works to 
manage habitat loss. 

- - Stop works and implement 
correct procedure. 

Contractor 

Use of appropriate clearing 
methods and machinery to 
suit site conditions. 

Use of appropriate clearing 
methods and machinery to 
suit site conditions. 

Use of appropriate clearing 
methods and machinery to 
suit site conditions. 

Stop works until appropriate 
machinery is available. 

Contractor 

Implement measures to retain 
mature trees or habitat trees 
where possible. 

Implement measures to retain 
mature trees or habitat trees 
where possible. 

- Report loss of habitat tree to 
Environmental Officer. Salvage 
habitat tree for use in habitat 
enhancement. 

Mine Operator 
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Mitigation measures Corrective actions Responsibility 
Construction Operation Decommissioning 
Implementation of Erosion 
and Sediment Control Plan. 

Implementation of Erosion 
and Sediment Control Plan. 

Implementation of Erosion 
and Sediment Control Plan. 

As per the Erosion and 
Sediment Control Plan. 

Mine Operator 
& Contractor 

Follow the Mine 
Rehabilitation and Control 
Plan. 

Follow the Mine Rehabilitation 
and Control Plan. 

Follow the Mine Rehabilitation 
and Control Plan. 

As per the Mine Rehabilitation 
and Control Plan. 

Mine operator 
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1.7.2. Change in habitat quality 
Description 
Dust 
Dust deposition from passing haul trucks may impact on natural ecosystems adjacent to the Project area if reasonable quantities of dust are sustained over 
extended periods of time.  Lower growth rates and subsequently slower recovery from grazing may have a negative impact on habitat quality for native fauna, 
particularly grazing species (e.g. macropods). 
Erosion & sedimentation 
The vegetation clearing and surface disturbance associated with the construction and operation of the Project can lead to increased run-off, erosion of exposed 
surfaces and sedimentation of the waterways; which ultimately affects habitat quality. Refer to Section 1.5.5 for mitigation and monitoring. 
Noise 
The noise associated with the construction and operation of the mine may have a low risk of impact to fauna, such as stress or avoidance, interference with 
communication, and masking the sounds of predators and prey. In the case of exposure to extreme levels of noise, temporary or permanent hearing damage 
may also be possible.  
Hydrology 
Some of the floodplain in surrounding areas is subject to grazing, with remnant vegetation concentrated in riparian areas. Some of these areas (habitat type 5) 
have been indicated as having a moderate potential to support Groundwater Dependent Ecosystems (GDE). The impacts of hydrological change may include 
redirection or drainage of water away from a water dependent ecosystem, or flooding of normally dry areas. These changes are ultimately expressed by the 
vegetation communities, which may die-back or expand into new areas. Refer to Section 1.5.6 for mitigation and monitoring. 
Connectivity 
In the Project area the Unca Creek (and major tributary) and associated floodplain vegetation connects areas of habitat in and around the Project area to Arthur 
Creek (north-east of the Project area).  The Project would retain the vast majority of the Unca Creek corridor, with additional haul-road crossings of minor 
drainage lines and two sediment dams (one on Unca Creek and one on the major tributary to the south).  The expansion of the ‘Reward’ pit in the north of the 
Project area will result in the redirection of Unca Creek and the removal of 4.31 ha of riparian vegetation.  In the short-term this will result in the severance of 
the wildlife corridor provided by Unca Creek. In the long-term (>20 years), the redirection of Unca Creek will be rehabilitated and the riparian vegetation will 
recover to provide a connectivity pathway in the landscape. 
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Edge effects (including light) 
The construction and operation of the mine would cause ongoing and localised increases in light disturbance in habitats directly adjacent to the Project. The 
extent of this impact would depend on the distance between the Project and the adjacent habitat, the level of light emanating from the Project, the type of 
habitat (dense forest is more resilient) and the hours of operation. Nocturnal animals would be more susceptible to this disturbance, due to their sensitivity to 
light.  The mine is expected to operate 24 hours a day, seven days a week.  Areas of remaining habitat potentially exposed to light pollution are located adjacent 
to mine pits, haul roads and processing plant. These areas contain mostly low Acacia sp. shrubland and some Corymbia and Acacia sp. woodland habitats (sparse 
vegetation) that are easily penetrated by light. It is anticipated that more sensitive, nocturnal fauna species inhabiting these woodland areas would be affected 
by light issues, including native marsupials and rodents. 

Risk assessment 
Before mitigation, the risk of a significant impact to habitat quality from the Project has been assessed as medium (13). This is based on a ‘moderate’ consequence 
and a ‘occasional’ likelihood. 

Management Objective 
To allow for continued fauna movement through the Project area, particularly along Unca Creek, and lessen the disturbance to native fauna caused by operational 
light and noise pollution. 
Table 19 Habitat quality indicators and targets 

Performance indicator Target 
Habitat Quality 
The riparian habitat along Unca Creek is maintained and, where 
diversion is necessary, restored to allow continued fauna movement. 

Fauna survey along Unca Creek detects native species moving 
through the area. 

Light and noise levels beyond the mine are acceptable. Monitoring shows that the Project is in accordance with Mining 
Management Plan for allowable light and noise limits. 

Corrective action 
Implement MRCP to revegetate areas important for connectivity and 
wildlife movement. 

All riparian habitat along Unca Creek is maintained and those areas 
that are disturbed are rehabilitated (or scheduled for rehabilitation). 
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Table 20 Habitat quality mitigation and monitoring 
Mitigation measures Corrective actions Responsibility 
Construction Operation Decommissioning 
Ensure there is an 
appropriately qualified 
Environmental Officer on-site. 

Ensure there is an 
appropriately qualified 
Environmental Officer on-site. 

Ensure there is an 
appropriately qualified 
Environmental Officer on-site. 

Employ appropriately qualified 
Environmental Officer. 

Mine Operator 

Minimise disturbance to Unca 
Creek (particularly from 
Reward Pit expansion) as far 
as possible. 

Follow the Mine Rehabilitation 
and Control Plan. 

Follow the Mine Rehabilitation 
and Control Plan. 

As per the Mine Rehabilitation 
and Control Plan. 

Mine Operator 

Limit Project lighting. Where lighting is required, use 
directional lighting to reduce 
the spill over into surrounding 
areas. 

- Install appropriate 
infrastructure or implement 
light saving system. 

Mine Operator 
Contractor 

- Use lighting in buildings only 
as required, i.e. sensor lighting 
or switch off during non-
operational hours. 

- Install appropriate 
infrastructure or implement 
light saving system. 

Mine Operator 
& Contractor 

Blasting to be undertaken (if 
necessary) during the middle 
of the day when fauna 
movement is generally at its 
lowest. 

Blasting to be undertaken (if 
necessary) during the middle 
of the day when fauna 
movement is generally at its 
lowest. 

- Stop works and implement 
correct procedure. 

Mine Operator 
& Contractor 

To minimise noise from 
construction equipment, 
equipment to be where 
practicable the quietest 
available in existing stock, 
properly maintained, 
monitored to ensure noise 
emissions in accordance with 
manufacturer’s specifications 
and Australian Standards, 
and fitted with noise 
suppression equipment 

Maintain machinery to ensure 
optimal operation and 
minimal unnecessary noise. 

- Stop works and rectify issue 
with machinery or equipment. 

Mine Operator 
& Contractor 
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Mitigation measures Corrective actions Responsibility 
Construction Operation Decommissioning 
consistent with the 
requirements of the activity. 

 

1.7.3. Impacts to threatened fauna 
Description 
Surveys recorded two species of conservation significance; Dromaius novaehollandiae (emu) and Rattus villosissimus (long-haired rat) within the Project area.  
Another four conservation significant fauna were indicated as ‘likely’ to occur within the Project area: 

• Australian bustard (Ardeotis australis) – Near threatened (TPWC Act) 
• Red-tailed black cockatoo (Calyptorhynchus banksii samueli) – Near threatened (TPWC Act) 
• Grey honeyeater (Conopophila whitei) – Data deficient (TPWC Act) 
• Australian painted snipe (Rostratula australis) – Endangered (EPBC Act), Vulnerable (TPWC Act). 

Three of these species have very broad habitat requirements and may utilise any of the mapped habitat types located in the Project area: emu, long-haired rat 
and Australian bustard.  The removal of potential habitat in the Project area is not considered to have a significant impact on these species, which will be able to 
utilise areas of habitat that are not impacted in the Project area and surrounding environment. 

Risk assessment 
Before mitigation, the risk of a significant impact to threatened fauna from clearing activities has been assessed as low (5). This is based on a ‘minor’ consequence 
and an ‘unlikely’ likelihood. 

Management Objective 
To avoid fatal harm to threatened fauna species and adequately manage indirect impacts. 
  



 
Environmental Management Plan 
 

     SECTION 5 | Biodiversity Management Plan 32 

Table 21 Threatened fauna indicators and targets 
Performance indicator Target 
Threatened fauna 
The Project does not result in direct impact on threatened fauna 
species. 

No threatened fauna specimens are killed or injured as a result of the 
Project. 

Indirect impacts (i.e. habitat loss or reduced breeding opportunity) do 
not result in a significant impact to threatened fauna species. 

Threatened fauna species continue to be observed within the Project 
area. 

Corrective action 
Threatened fauna species killed or harmed as a result of the Project are 
reported and the reason for the incident identified. 

The cause of all incidents with threatened fauna in the Project area or 
immediate surrounds is known (for the annual reporting period) and 
any safety issues have been rectified or are programmed for 
rectification. 

 
Table 22 Threatened fauna mitigation and monitoring 

Mitigation measures Corrective actions Responsibility 
Construction Operation Decommissioning 
Ensure there is an 
appropriately qualified 
Environmental Officer on-site. 

Ensure there is an 
appropriately qualified 
Environmental Officer on-site. 

Ensure there is an 
appropriately qualified 
Environmental Officer on-site. 

Stop clearing works until 
Environmental Officer is 
advised of pending works. 

Mine Operator 

Vegetation clearing / 
excavation to be subject to 
pre-clearing survey within 
three months of clearing. 

Vegetation clearing / 
excavation to be subject to 
pre-clearing survey within 
three months of clearing. 

- Stop works and implement 
correct procedure. 

Mine Operator 
& Contractor 

Measures to retain mature 
trees or habitat trees where 
possible. 

Measures to retain mature 
trees or habitat trees where 
possible. 

Provide offsets for the 
removal of areas of mature 
Eucalyptus sp. or Corymbia 
sp. that may provide nesting 
resources for large parrots 
(such as Red-tailed black 
cockatoo) and feeding 
resources for Grey 
honeyeater. 

- Mine Operator 

- Progressive rehabilitation of 
impact areas in Project area. 

Progressive rehabilitation of 
impact areas in Project area. 

As per Mine Rehabilitation and 
Closure Plan. 

Mine operator 
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1.7.4. Exotic fauna 
Description 
The field surveys have recorded the presence of a variety of exotic fauna, namely: 

• Bos taurus (domestic cattle) 
• Mus musculus (house mouse)  
• Oryctolagus cuniculus (rabbit); and 
• Felis catus (feral cat).  

Activities associated with the Project may provide increased refuge and scavenging resources (e.g. discarded food scraps) for introduced fauna species.  Feral 
animals would be discouraged within the Project area by maintaining a clean, rubbish-free environment, and appropriately qualified persons would be engaged 
to undertake pest animal monitoring within the Project area. Feral animal control strategies (e.g. baiting, trapping) would be implemented in accordance with 
relevant standards to maintain low abundance of declared animals. 

Risk assessment 
Before mitigation, the risk of a significant impact to native ecosystems from exotic fauna has been assessed as high (17). This is based on a ‘moderate’ 
consequence and an ‘likely’ likelihood. 

Management Objective 
To manage existing populations of exotic fauna, with a view to eradication, and avoid further spread of exotic fauna species. 
Table 23 Exotic fauna indicators and targets 

Performance indicator Target 
Exotic fauna 
Existing populations of exotic fauna within the Project area are 
eradicated. 

There are no populations of exotic fauna in the Project area.  

Exotic fauna do not spread further within the Project area. No new populations of exotic fauna are identified and assessed as 
being a result of the Project. Populations of exotic fauna are not 
increasing. 

Corrective action 
Existing populations of exotic fauna are being managed and new 
infestations managed. 

There are no populations of exotic fauna in the Project area that are 
not currently under a management program. 
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Table 24 Exotic fauna mitigation and monitoring 
Mitigation measures Corrective actions Responsibility 
Construction Operation Decommissioning 
Ensure there is an 
appropriately qualified 
Environmental Officer on-site. 

Ensure there is an 
appropriately qualified 
Environmental Officer on-site. 

Ensure there is an 
appropriately qualified 
Environmental Officer on-site. 

Employ appropriately qualified 
Environmental Officer. 

Mine Operator 

Employees and contractors 
will be required to participate 
in an environmental 
induction program.  The 
program will provide 
information on employee 
environmental responsibilities 
as well as exotic fauna 
identification. 

Employees and contractors 
will be required to participate 
in an environmental induction 
program.  The program will 
provide information on 
employee environmental 
responsibilities as well as 
exotic fauna identification. 

Employees and contractors 
will be required to participate 
in an environmental induction 
program.  The program will 
provide information on 
employee environmental 
responsibilities as well as 
exotic fauna identification. 

Stop work until training is 
completed. 

Mine Operator 

Follow the Waste 
Management Plan. 

Follow the Waste 
Management Plan. 

Follow the Waste 
Management Plan. 

Training and induction. Mine Operator 
& Contractor 

 Undertake progressive 
rehabilitation of the Project 
area. 

Rehabilitation of the Project 
area. 

As per Mine Rehabilitation and 
Closure Plan. 

Mine Operator 

 

1.7.5. Fauna mortality 
Description 
Fauna present in the areas proposed to be cleared would be at risk of injury or fatality during clearance activities.  The removal of habitat would also result in 
displacement of mobile species (such as birds and mammals) to similar habitats in the surrounding area. All of the fauna habitats mapped in the Project area 
occur more extensively within the surrounding landscape. 

Vehicle movements and road haulage has the potential to result in fauna mortality through vehicle strike. The main access road for the Project will make use of 
an existing road (Lucy Creek Access Road) and is located through sparsely wooded areas where visibility on the adjoining road shoulders is good.  This will help 
to minimise the risk of vehicle strike to native fauna.  There is one location, however, where the main access road would cross the Unca Creek major tributary 
and associated riparian woodlands, which serves as a movement corridor and refuge habitat for native fauna. It is possible that a higher occurrence of vehicle 
strike may affect this area.   
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There are other activities within the Project area that have the potential to result in a fauna mortality, for example: 
• Entrapment of fauna within mine pits 
• Entrapment of fauna within drill holes 
• Falling down unstable slopes 
• Electrocution in transmission lines; and  
• Drowning in dams. 

Risk assessment 
Before mitigation, the risk of native fauna fatalities as a result of the Project activities has been assessed as medium (12). This is based on a ‘minor’ consequence 
and a ‘likely’ likelihood. 

Management Objective 
To avoid fatal harm to native fauna species and adequately manage indirect impacts. 
Table 25 Fauna mortality indicators and targets 

Performance indicator Target 
Native fauna mortality 
The Project does not result in direct impact on native fauna. No native fauna are killed or injured as a result of the Project. 
Corrective action 
Native fauna killed or harmed as a result of the Project are reported 
and the reason for the incident identified. 

The cause of all incidents with native fauna in the Project area or 
immediate surrounds is known (for the annual reporting period) and 
any safety issues have been rectified or are programmed for 
rectification. 

 
Table 26 Fauna mortality mitigation and monitoring 

Mitigation measures Corrective actions Responsibility 
Construction Operation Decommissioning 
Ensure there is an 
appropriately qualified 
Environmental Officer on-site. 

Ensure there is an 
appropriately qualified 
Environmental Officer on-site. 

Ensure there is an 
appropriately qualified 
Environmental Officer on-site. 

Stop clearing works until 
Environmental Officer is 
advised of pending works. 

Mine Operator 

Staff, including contractors, 
to be inducted in relation to 
the risks of fauna injury and 

Staff, including contractors, 
to be inducted in relation to 
the risks of fauna injury and 

- Stop works until appropriate 
training is completed. 

Mine Operator 
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Mitigation measures Corrective actions Responsibility 
Construction Operation Decommissioning 
deaths and how to manage 
animals that are injured or 
displaced, including 
threatened species. 

deaths and how to manage 
animals that are injured or 
displaced, including 
threatened species. 

Appropriate signage in 
prominent positions to reduce 
vehicle speeds in the Project 
area, to promote awareness 
and to provide safety for 
fauna crossing or inhabiting 
the area. 

Appropriate signage in 
prominent positions to reduce 
vehicle speeds in the Project 
area, to promote awareness 
and to provide safety for 
fauna crossing or inhabiting 
the area. 

Appropriate signage in 
prominent positions to reduce 
vehicle speeds in the Project 
area, to promote awareness 
and to provide safety for 
fauna crossing or inhabiting 
the area. 

Installation of signage, as soon 
as possible. 

Mine operator 

Vehicular traffic generally to 
be restricted to access tracks 
and not to exceed speed 
restrictions. 

Vehicular traffic generally to 
be restricted to access tracks 
and not to exceed speed 
restrictions. 

Vehicular traffic generally to 
be restricted to access tracks 
and not to exceed speed 
restrictions. 

Training and induction Mine Operator 
& Contractor 

Measures to minimise fauna 
entrapment in trenches or pits  

Progressive rehabilitation of 
impact areas in Project area. 

Progressive rehabilitation of 
impact areas in Project area. 

As per Mine Rehabilitation and 
Closure Plan. 

Mine operator 
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1.7.6. Hazardous material 
Description 
Exposure of fauna to hazardous material at the tailings dams is a potential impact primarily to birds that are attracted to large bodies of water.  At the Project 
site, the tailings dams are located next to the processing plant and are surrounded by roads and other noisy infrastructure that will assist in deterring birds from 
utilising tailings dams.  The design of the tailings dams will also follow best practice for the Northern Territory to be less attractive to birds.  The Jervois Dam in 
the north-west of the will provide a more appropriate habitat for birds and act to entice them away from the tailings dams. Impacts to fauna that may arise from 
exposure to chemical or fuel spills associated with other activities in the mine are discussed in Section 1.5.7. 

Risk assessment 
Before mitigation, the risk of native fauna mortality from exposure to hazardous material has been assessed as medium (13). This is based on a ‘moderate’ 
consequence and an ‘occasional’ likelihood. 

Management Objective 
To prevent harm to native fauna as a result of the release of contact with hazardous materials. 

Table 27 Hazardous materials indicators and targets 
Performance indicator Target 
Hazardous material 
The Project does not result in direct impact on native fauna as a result 
of contact with hazardous material. 

No native fauna are killed or injured as a result of contact with 
hazardous material caused by the Project. 

Corrective action 
Native fauna killed or harmed as a result of contact with hazardous 
material at the Project are reported and the reason for the incident 
identified. 

The cause of all incidents with native fauna in the Project area or 
immediate surrounds is known (for the annual reporting period) and 
any safety issues have been rectified or are programmed for 
rectification. 
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Table 28 Hazardous materials mitigation and monitoring 
Mitigation measures Corrective actions Responsibility 
Construction Operation Decommissioning 
Ensure there is an 
appropriately qualified 
Environmental Officer on-site. 

Ensure there is an 
appropriately qualified 
Environmental Officer on-site. 

Ensure there is an 
appropriately qualified 
Environmental Officer on-site. 

Employ appropriately qualified 
Environmental Officer. 

Mine Operator 

The TSF will be designed in 
accordance with the 
ANCOLD “Guidelines on 
Tailings Dams”. 

Maintenance of TSF in 
accordance with 
specifications. 

In accordance with MRCP. Stop works until issue is 
rectified. 

Mine Operator 

- Ongoing monitoring and 
maintenance of the TSF 
facility. 

Closure and rehabilitation in 
accordance with the MRCP. 

If maintenance issue is 
identified, stop works until 
rectified. 

Mine Operator 

- Undertake progressive 
rehabilitation of the Project 
area. 

Rehabilitation of the Project 
area. 

As per MRCP. Mine Operator 

Follow Waste Management 
Plan 
 

Follow Waste Management 
Plan 

Follow Waste Management 
Plan 

As per Waste Management 
Plan 
 

Mine Operator 
& Contractor 
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1.8. Emergency Procedures 
An emergency is a situation that poses a serious threat to life, health or the environment and requires 
immediate attention by site staff.  This Biodiversity Management Plan deals with emergencies 
involving the environment and may include (but not be limited to): 

• Entrapment of wildlife (e.g. in a mine void, bore, TSF) 
• Vehicle collision with wildlife 
• Natural disaster (e.g. flood, bushfire) 
• Chemical spill 
• Breach in TSF causing spill of waste material 
• Spill of non-benign ore or waste rock, particularly in a waterway 

In the event of an emergency, Project personnel and subcontractors are to follow the procedures in a 
Project Emergency Preparedness and Response Plan.  This plan includes the appropriate response to 
an incident which has a direct or indirect environmental impact – for example, the following steps 
would be undertaken: 

1. Stop works. 
2. Make the site safe and secure. 
3. Isolate the source or cause of pollution or environmental damage, if possible. 
4. The site Environmental Officer is to be contacted immediately for further instruction on how 

to address an incident. 
5. Environmental Officer will attend the incident or allocate to appropriate personnel trained for 

the situation (e.g. a spill response team). 
6. An incident report would be filed by the Environmental Officer. 

The contact names and phone numbers of key Project personnel, other relevant authorities, and off 
site emergency services telephone numbers will be displayed on site. Emergency procedures and 
contact telephone numbers will be displayed in a noticeable position. A record of dangerous goods, 
chemicals and fuels stored and used on the site will be developed. Specific management and handling 
procedures will be developed for each storage facility. 

1.9. Reporting requirements 
The reporting requirements for the Project include: 

• event-based (e.g. incident reports);  
• monitoring reports required by licences or approvals; and 
• internal environmental reporting requirements (or periodic reporting, e.g. annual compliance 

reports). 

1.9.1. Incident reporting 
There is a requirement for all employees and contractors to report all environmental incidents.  An 
Environmental Incident Report Proforma will be developed for the Project.  These proformas will be 
held by the Environmental Officers and available at various other locations.  The reporting procedure 
will be: 

1. Key employee/s involved in incident to fill out Environmental Incident Report Proforma 
2. Environmental Officer in attendance to fill out Environmental Incident Report Proforma 
3. Incident will be entered into relevant data base by Environmental Officer (to be included in 

quarterly or annual reporting) 
4. Where relevant, copies of the Environmental Incident Report Proforma will be submitted to 

the relevant regulatory body 
5. Non-conformances relating to the EMP objectives will be reported (and investigated) 
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Department of Primary Industry and Resources (DPIR) may present a written request for further 
details in relation to any incident / matters if it is not satisfied within the report provided.  
An EMP non-conformance is defined as a failure to: 

• Meet the nominated environmental objectives. 
• Comply with environmental approval conditions, environmental legislation or other 

requirements. 
• Comply with EMP procedures. 

Once a non-conformance has been identified, corrective and preventative action is implemented to 
minimise risk of reoccurrence. Non-conformances relating to the EMP objectives are reported (and 
investigated) to ensure continual improvement of environmental performance.  

1.9.2. Monitoring reports 
Activities that have the potential to have a significant environmental impact require the establishment 
of regular monitoring and measurement. A monitoring program has been established for each of the 
sub-plans outlined in this Biodiversity Management Plan (BMP). 
The monitoring programs are designed for measuring: 

• Performance against policy, objectives and targets 
• Performance against regulatory requirements; and 
• Against international or national measurement standards (if no such standards exist, the basis 

used for calibration should be recorded). 
The Environmental Officer is responsible for ensuring the monitoring reports are undertaken (as 
frequently as required in accordance with the sub-plan).  The monitoring reports will be collated by 
the Environmental Officer, who will review them and record results (i.e. conformance or non-
conformance) in a central database. Over time this will allow the findings to be assessed against trends, 
trigger levels or benchmarks to determine the effectiveness of control strategies.  

In the case of non-conformance, the cause of the non-conformance must be determined, actions 
taken to avoid the recurrence documented and a review of the corrective action will need be 
undertaken.  

1.9.3. Internal environmental reporting 
Adaptive management is a systematic process for continually improving management practices in 
response to monitoring and evaluation of the effectiveness of current management practices (such as 
through incident reporting).  The EMP will be reviewed annually as part of internal annual reporting 
requirements, auditing and Mining Management Plan (MMP). All of the information from the incident 
reports and monitoring reports will be collated into an annual environmental report that assesses 
whether the Project is achieving the objectives outlined in the Biodiversity Management Plan 
(amongst other environmental objectives). This report will then be audited. Environmental audits will 
be conducted after construction and regularly during operations (annually).  

Where the audit identifies the need for corrective action, the EMP procedures and EMP will be 
amended accordingly. The EMP will be reviewed and updated on an as-needs basis depending on any 
significant non-conformance issue or incident or legislative requirement. Review may also be initiated 
by a change in operating strategy or production process, or by any amended license or approval and 
associated conditions. 

Site and Management Personnel will be made aware of issues regarding the Projects environmental 
performance. A written report of significant non-conformance issues will be reported to the Project 
Manager, as necessary.  Details provided will include the date, type and location of the non-
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conformances, how the non-conformances occurred, and the corrective action employed.  The Project 
Manager is responsible for ensuring the response to significant non-conformance issues is appropriate. 
The Project Manager should monitor general environmental performance based on the annual 
environmental report received from the Environmental Officer and other personnel. 

1.10. Associated Plans 
Biodiversity management refers specifically to flora (threatened species, vegetation communities and 
weeds) and fauna (wildlife, including native and non-native animals). However, the close link between 
biodiversity and other environmental elements is recognised, particularly soil and water.  In addition 
to this BMP, the management of biodiversity is addressed in several other sub-management plans 
within the Environmental Management Plan (EMP): 

• Water Management Plan 
• Groundwater Management Plan 
• Waste Management Plan 
• Bushfire Management Plan; and 
• Mine Rehabilitation and Closure Plan. 

As well as, in addition to the EMP: 

• Emergency Response Plan; and 
• Voluntary Offset Strategy. 
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1 Introduction 

This document has been developed by SLR Consulting Australia (SLR) on behalf of KGL Resources (KGL) to form 
part of the Environmental Impact Statement (EIS) developed for the Jervois Project and is considered a 
working document.  The Bushfire Management Plan (BMP) will be subject to ongoing review and change as 
required as a component of annual review processes to ensure that it remains current and continues to 
adequately address the risks of fire. 

1.1 Scope 

This BMP applies to all personnel and work activities conducted under the direction of KGL in the Jervois 
Project Area.  The nature and scope of activities conducted at the Jervois Project require plans to manage fire 
hazards associated with mining and exploration activities. 

1.2 Purpose 

The BMP has been developed to provide a framework for the management of fires across and adjacent to the 
exploration licence area.  The purpose of this plan is to ensure the safety of people, natural, archaeological and 
physical assets at the Jervois Project and surrounding properties. 

The purpose of the BMP is to ensure that the risk of fire from site operations and bushfires is minimised.  The 
plan provides information on how KGL intends to manage fire risks and how fire safety measures are to be 
implemented by all staff and contractors as part of the broader environmental management systems. 

1.3 Aim 

The intention of the BMP is to provide advice to: 

 Ensure a comprehensive fire risk management process is applied across all works undertaken on the 
Jervois Project; 

 Reduce the occurrence and minimise the impact of bushfires in the Jervois Project area; 

 Conduct fire risk reduction measures such as establishment of fire breaks; 

 Safely manage wildfire risk; 

 Protect the biodiversity of the surrounding landscape from the adverse impact of fire; 

 Ensure that KGL complies fully with its legal obligations in relation to fire safety; and, 

 Ensure that appropriate training and information is provided on fire safety and fire control to all staff on 
site. 

1.4 Objective 

The BMP has been created to minimise potential impact in relation to fires.  The main objectives are to: 

 Protect people, assets, biodiversity and cultural heritage sites from controlled and uncontrolled fires. 

 Detail procedures to be implemented to reduce the potential for fire. 

 Provide bushfire control procedures and responses. 
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2 Legal and other requirements 

The following fire safety legislation is applicable in the Northern Territory: 

 Bushfires Act 2016 

 Bushfires Regulations 2018 

 Bushfires Management (Volunteer Bushfire Brigades) Regulations 2016 

 Environmental Assessment Act 1982 

 Fire and Emergency Act 2016 

 Fire and Emergency Regulations 2017 

 Work Health and Safety (National Uniform Legislation) Act 2011 

Bushfires NT, a branch of the Department of Environment and Natural Resources responsible for implementing 
the Bushfires Act, works with landowners and the wider community to manage bushfire in the Northern 
Territory (NT) by providing support for mitigation, management and suppression activities.  There are five fire 
management zones in the NT, each with an established Regional Bushfires Committee appointed by an 
advisory Bushfires Council.  The Jervois Project falls within the Alice Springs Fire Management zone. 

2.1 Consultation 

Stakeholder engagement is an essential component of management activities and KGL will proactively engage 
with Traditional Owners through the Central Land Council, neighbouring communities and land managers, and 
the Alice Springs Regional Committee of Bushfires NT in the implementation, and periodic revision of the BMP. 

3 Project details 

The Jervois Project is located on existing exploration and mining leases (EL25429 and ML30180, ML30182, and 
ML30829) approximately 380km by the Stuart and Plenty Highways north east of Alice Springs (Figure 1).  The 
project area has been used for mining and exploration since 1929 with a copper mine operating in the area 
from 1963 to 1977.  Historic mining disturbance includes a tailings storage facility, waste rock dumps, 
decommissioned processing plants, pits, prospecting trenches, run of mine stockpiles, water storages, 
evaporation ponds, an exploration camp, and roads and tracks.  A total of five deposits comprise the Jervois 
Project, namely Marshall-Reward, Green Parrot, Bellbird, Rockface, and Cox’s find.  KGL plan to undertake 
open pit and underground mining methods with onsite processing.  The resultant ore concentrate will be 
transported in enclosed containers by road into Alice Springs via the Plenty and Stuart Highways for 
subsequent transport via rail to Darwin and / or Adelaide. 

The project will include stockpiles, a processing plant, tailings storage facilities, workshops, laydown areas, 
offices, operational buildings, access and haul roads, power generation and supply facilities, water storage and 
supply infrastructure, and an accommodation camp. 
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Figure 1 Project location map 
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4 Responsibilities 

Responsibility for ensuring the site environmental requirements are met, including the BMP, will lie with the 
Jervois Project Operations Manager. 

Responsibilities include: 

 Provision of information and training to staff, contractors, and visitors in the implementation of the BMP. 

 Allocation of resources to effectively administer the BMP. 

 Undertaking periodic, consultative review of the BMP. 

5 Bushfire risk assessment and mitigation  

A risk assessment has been undertaken to demonstrate the inherent and residual levels of risk presented by 
fire with appropriate impact mitigation and management measures incorporated.  The definitions for 
‘likelihood’ and ‘consequence’ of impacts are shown in Table 1 and Table 2 below, with the matrix used to 
determine the risk ratings, and their relevant definitions, are shown in Table 3 and Table 4 respectively.  The 
results of the risk assessment are shown in Table 5. 

Key operational controls and fire mitigation measures are further detailed in Operational controls at Section 7 
of this document. 

Table 1 Likelihood definitions 

Level Description Criteria (read as either/or) 

1 Rare 

 May occur in exceptional circumstance / rarely occurred previously  

 Can expect one event every 20 to 50 years (5% probability of occurring) 

 1 in 100 year rainfall event 

2 Unlikely 

 Could occur at some time  

 Can expect one event every 5 to 20 years (35% probability of occurring) 

 1 in 20 year rainfall event 

3 Possible 

 The event will occur under some circumstances  

 Can expect one event every 5 years (50% probability of occurring) 

 1 in 5 year rainfall event 

4 Likely 

 The event is expected to occur /Will probably occur in most circumstances 

 Can expect one event a year (65% probability of occurring) 

 Annual rainfall event 

5 Certain 

 The event will occur / Is expected to occur in most circumstances 

 The event occurs daily/ Can expect more than one event every year (> 95% probability of 
occurring) 

 Annual rainfall event 
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Table 2 Consequence definitions 

Risk Rating 

Consequence type 

Financial Environmental 
Personal, Commercial, 
Community, Reputation / 
Media 

Legal 

5 

Critical 
> $10M 

An event or incident that 
causes substantial 
permanent damage requiring 
significant resources to 
control. Permanent damage 
expected. 

Definite serious negative 
personal and or commercial 
effect; attention from 
regulators, workforce, 
contractors, public or 
national media outcry. 

Highest level damage 
prosecution and fines.  Major 
litigation including class 
action up to and including 
potential revocation of 
operating licenses and 
permits and fines. 

4 

Major 

$1M - 
$10M 

An event or incident that 
causes substantial long-term 
adverse effects requiring 
significant resources to 
control. Long-term damage 
expected. 

Serious negative personal 
and or commercial effect; 
attention from regulators, 
workforce, contractors, 
public or national media 
outcry. 

Major damage, breach of 
regulation, litigation, up to 
and including potential 
revocation of operating 
licenses and permits and 
fines. 

3 

Moderate 

$100K - 
$1M 

An event or incident that 
causes widespread 
temporary damage requiring 
extended resources to 
remedy. Full recovery 
expected. 

Significant negative personal 
and or commercial effect; 
attention from regulators, 
workforce, contractors, 
public or national media 
outcry. 

Serious damage, breach of 
regulation with investigation 
or report to authority 
including potential 
suspension of operating 
licenses and permits and 
fines. 

2 

Minor 

$10K - 
$100K 

An event or incident that 
causes localised low level 
damage requiring minimal 
resources to remedy. Full 
recovery expected. 

Medium negative personal 
and or commercial effect; 
attention from regulators, 
and potential media and/or 
heightened concern by 
workforce, contractors and 
local community. Criticism by 
non-government 
organisations. 

Serious damage; minor legal 
issues, non-compliances and 
breaches of regulations, 
potentially resulting in fines. 

1 

Insignificant 
<$10K 

An event or incident that is 
contained within controls 
and/or does not cause long 
term measurable impact. 

Medium negative personal 
and or commercial effect; 
attention from regulators, 
and potential minor adverse 
workforce, contractor, local 
public or media attention or 
complaints. 

Damage, non-compliances 
and breaches of regulations, 
resulting in investigation and 
reparation. 
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Table 3 Risk rating matrix 

  Consequence 

  
1 

Insignificant 

2 

Minor 

3 

Moderate 

4 

Major 

5 

Critical 

Li
ke

lih
o

o
d

 

5 

Certain 

Low 

11 

Medium 

16 

High  
20 

Critical 

23 

Critical 

25 

4 

Likely 

Low 

7 

Medium 

12 

High 

17 

High 

21 

Critical 

24 

3 

Possible 

Very low 

4 

Low 

8 

Medium 

13 

High 

18 

High 

22 

2 

Unlikely 

Very low 

2 

Very low 

5 

Low 

9 

Medium 

14 

High 

19 

1 

Rare 

Very low 

1 

Very low 

3 

Very low 

6 

Low 

10 

Medium 

15 

 

Table 4 Risk rating definitions 

Risk level Risk treatment criteria 

Very Low 
No significant action or further assessments required 
Managed under existing operational controls 

Low 
Some mitigation may be required - no detailed assessment of factors and aspects required but addressed 
in EMP as routine controls 

Medium 
Substantial mitigation required - assessment required of factors and aspects 
 

High 
Major mitigation action required - assessment required of factors and aspects 
 

Critical 
Potentially unacceptable - Urgent management and mitigation action required 
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Table 5 Risk assessment 

Aspect Site relevant description Impact 

Inherent risk 
rating 

Suggested mitigation 

Residual risk 
rating 

Li
ke

lih
o

o
d

 

C
o

n
se

q
u

e
n

ce
 

R
at

in
g 

Li
ke

lih
o

o
d

 

C
o

n
se

q
u

e
n

ce
 

R
at

in
g 

Uncontrolled fires 

Controlled burns escapes control 
within the Project area, lightning 
generated natural wildfire, 
controlled fire from neighbouring 
land escapes control 

Damage to KGL assets 

Li
ke

ly
 

M
aj

o
r 

H
ig

h
 

 Establish and maintain fire breaks. 

 Monitoring of fire tracking and alert systems. 

U
n

lik
el

y 

M
o

d
er

at
e

 

Lo
w

 

Injury to personnel  

P
o

ss
ib

le
 

C
ri

ti
ca

l 

H
ig

h
  Provision of fire information at formal and informal site meetings. 

 Establishment of Emergency Muster Points within safe areas. 

 Identification of safe egress routes in event of fire emergency. 

R
ar

e
 

C
ri

ti
ca

l 

M
ed

iu
m

 

Damage to cultural heritage sites 

U
n

lik
el

y 

C
ri

ti
ca

l 

H
ig

h
 

 Maintain register of known heritage sites. 

 Permitting system to require consideration of cultural heritage sites. R
ar

e
 

C
ri

ti
ca

l 

M
ed

iu
m

 

Disturbance to neighbouring landholders 

P
o

ss
ib

le
 

M
aj

o
r 

H
ig

h
 

 Communication with neighbours upon detection of wild fire. 

P
o

ss
ib

le
 

M
o

d
er

at
e

 

M
ed

iu
m

 

Biodiversity impacts including: 

 Loss of native vegetation  

 Increase in weed species density 

 Reduction in habitat and resources 

 Increase in erosion potential 

P
o

ss
ib

le
 

M
o

d
er

at
e

 

M
ed

iu
m

 

 Restrict vehicle access to burnt areas to minimise erosion. 

 Coordinate weed spraying activities for the period following burns to assist native plant 
regeneration. P

o
ss

ib
le

 

M
in

o
r 

Lo
w

 

Maintenance activities such as 
grinding, cutting, welding and 
refuelling can initiate fires 

Damage to KLG assets 

Li
ke

ly
 

M
aj

o
r 

H
ig

h
 

 Establishment and maintenance of fire breaks. 

 Storage of hydrocarbons and flammable materials in accordance with relevant 
Australian Standards. 

 Establishment of Hot Works Permitting procedures. 

 Provision of firefighting training for personnel conducting hot works. 

U
n

lik
el

y 

M
o

d
er

at
e

 

Lo
w

 

Injury to personnel  

P
o

ss
ib

le
 

M
aj

o
r 

H
ig

h
  Provision of firefighting training for personnel conducting hot works. 

 Establishment of Hot Works Permitting procedures. 

 First aid / emergency response procedures established. U
n

lik
el

y 

M
o

d
er

at
e

 

Lo
w

 

Damage to cultural heritage sites 

U
n

lik
el

y 

C
ri

ti
ca

l 

H
ig

h
 

 Maintain register of known heritage sites. 

 Permitting system to require consideration of cultural heritage sites. R
ar

e
 

C
ri

ti
ca

l 

M
ed

iu
m

 

Disturbance to neighbouring landholders 

P
o

ss
ib

le
 

M
aj

o
r 

H
ig

h
  Provision of firefighting training for personnel conducting hot works. 

 Establishment of Hot Works Permitting procedures. 

 Communication with neighbours upon detection of wild fire. U
n

lik
el

y 

M
o

d
er

at
e

 

Lo
w
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Aspect Site relevant description Impact 
Inherent risk 

rating 
Suggested mitigation 

Residual risk 
rating 

Biodiversity impacts including: 

 Loss of native vegetation  

 Increase in weed species density 

 Reduction in habitat and resources 

 Increase in erosion potential 

P
o

ss
ib

le
 

M
o

d
er

at
e

 

M
ed

iu
m

 

 Provision of firefighting training for personnel conducting hot works. 

 Establishment of Hot Works Permitting procedures. 

 Restrict vehicle access to burnt areas to minimise erosion. 

 Coordinate weed spraying activities for the period following burns to assist native plant 
regeneration 

U
n

lik
el

y 

M
o

d
er

at
e

 

Lo
w

 

Public use of the Plenty Highway 
may result in the ignition of fire via 
direct or indirect ignition sources. 

Fires likely to establish along 
access roads and restrict or 
prevent site access. 

Damage to KLG assets 

P
o

ss
ib

le
 

M
o

d
er

at
e

 

M
ed

iu
m

 

 Establishment and maintenance of fire breaks. 

 Monitoring of fire tracking and alert systems. 

U
n

lik
el

y 

M
in

o
r 

V
er

y 
lo

w
 

Injury to personnel  

P
o

ss
ib

le
 

M
o

d
er

at
e

 

H
ig

h
  Provision of fire information at formal and informal site meetings. 

 Establishment of Emergency Muster Points within safe areas. 

 Identification of safe egress routes in event of fire emergency. U
n

lik
el

y 

M
in

o
r 

V
er

y 
lo

w
 

Damage to cultural heritage sites 

U
n

lik
el

y 

M
aj

o
r 

M
ed

iu
m

 

 Establishment and maintenance of fire breaks. 

 Monitoring of fire tracking and alert systems R
ar

e
 

M
aj

o
r 

Lo
w

 

Disturbance to neighbouring landholders 

U
n

lik
el

y 

M
o

d
er

at
e

 

Lo
w

 

 Monitoring of fire tracking and alert systems 

 Communication with neighbours upon detection of wild fire. 

U
n

lik
el

y 

M
in

o
 

V
er

y 
Lo

w
 

Biodiversity impacts including: 

 Loss of native vegetation  

 Increase in weed species density 

 Reduction in habitat and resources 

 Increase in erosion potential 

P
o

ss
ib

le
 

M
aj

o
r 

H
ig

h
 

 Monitoring of fire tracking and alert systems. 

 Establishment and maintenance of fire breaks. 

 Restrict vehicle access to burnt areas to minimise erosion. 

 Coordinate weed spraying activities for the period following burns to assist native plant 
regeneration 

U
n

lik
el

y 

M
o

d
er

at
e

 

Lo
w
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6 Management 

The Jervois Project lies within the Alice Springs Fire Management Zone.  Vegetation in the project area is 
predominantly sparse acacia shrubland with hummock grassland understorey.  Fire occurs infrequently in the 
region, though a higher fire risk exists in years following seasons of good rains as vegetation growth increases 
available fuel loads.  It is during these periods that an increased chance of large wildfire exists and 
corresponding risk to personnel and infrastructure within the project area. 

The main potential sources of fires have been identified as follows: 

 Lightning generated natural wildfire 

 Traditional owner practices 

 Access corridor controlled burns 

 Land management controlled burns 

 Accidental fires – community activities 

 Accidental fires – KGL activities 

To manage the risk of fire within the Jervois Project, KGL will undertake the following activities as identified in 
risk assessment processes in Section 5: 

 Mechanical control of vegetation and fuel loads surrounding infrastructure. 

 Maintenance of fire breaks and access tracks. 

 Equipping all mobile and stationary equipment within the project area with appropriate fire extinguishers. 

 Procedural controls such as Hot Work permitting, fire management within designated area under 
controlled conditions, monitoring of wildfires and implementing firefighting strategies as required. 

The following guidelines are to be followed by all field personnel: 

 All staff, contractors and visitors will comply with fire ban days and advice provided by Bushfires NT. 

 Vegetation clearing using fire will not be undertaken. 

6.1 Bushfire / wildfire threat 

Vegetation consists mainly of sparse acacia shrubland with hummock grassland understorey.  The growing 
period is generally directly after the wet season, which occurs from December through to March, with the 
amount of dry vegetation available as a fuel source depending on the amount of rain and the growth of 
vegetation for the season. 

The dominant wind direction is from the south east and therefore bushfires from the south east will be of 
potential danger within the project area.  Fire tracking will be undertaken to assess fire threat using fire 
tracking and alert systems such as those outlined in Table 6 below.  Details on the fire forecast, fire watch and 
act notices, and official emergencies and tracking maps will be reviewed as required to inform on site 
management activities. 



KGL Resources Limited 
Jervois Base Metal Project 
Bushfire Management Plan 

SLR Ref No: 680.10484-R01-Bushfire Management Plan v1.1.docx 
July 2018 

 

 

 Page 14  
  

Table 6 Fire tracking and alert systems 

System Website Information 

Bureau of Meteorology – Fire Forecast 
– Simpson West 

http://www.bom.gov.au/nt/forecasts/
fire-danger-ratings.shtml  

Fire forecast and danger ratings for 
upcoming 4-day period 

BushFires NT 

https://denr.nt.gov.au/land-resource-
management/bushfire-information-
and-management/publications-and-
other-resources/bushfire-resources  

Department of Environment and 
Natural Resources Bushfires NT 
information pages. 

North Australia Fire Information – 
Bushfire Map 

http://www.firenorth.org.au/nafi3/  
Mapping of hot spots and fire scars in 
the area 

Secure NT – Bushfire Map 

https://securent.nt.gov.au/prepare-
for-an-emergency/bushfires/current-
bushfire-alerts-and-
warnings/_nocache  

Bushfire tracking map 

Local News sources 
http://www.abc.net.au/cgi-
bin/common/codedirect.pl  

Official warnings and new updates 

7 Fire mitigation strategies / hazard management 

7.1 Fire risk ratings 

Fire danger ratings are a standardised scale used by the Bureau of Meteorology (BoM) to indicate the danger 
of a fire should it occur or the difficulty in putting out any fires.  The level is based on wind, temperature, 
humidity and rainfall.  A summary of the fire danger ratings is provided in Table 7. 

Table 7 Fire Danger ratings 

Key Fire Rating Fire Behaviour and Risks BoM recommendations 

 Catastrophic  Fire will threaten without warning. It will be very 
hard to see, hear and breathe. 

 Fire may be uncontrollable and fast moving. 
Embers will start spot fires, often kilometres 
ahead of the main fire. 

 Highly likely that unprepared people will suffer 
serious or life-threatening injury. 

 Property in the fire’s path is likely to be 
destroyed (even well-prepared homes). 

 Wide-scale power, telephone and water supply 
failure likely. 

 Do not expect a fire truck or firefighters to 
attend. 

 Leave your property early in the day. 
It is not safe to stay and defend even 
with the best-prepared property in 
catastrophic conditions. 

 Listen to a battery-powered radio 
tuned to ABC local radio to keep 
updated with the situation 
throughout the day. 

http://www.bom.gov.au/nt/forecasts/fire-danger-ratings.shtml
http://www.bom.gov.au/nt/forecasts/fire-danger-ratings.shtml
https://denr.nt.gov.au/land-resource-management/bushfire-information-and-management/publications-and-other-resources/bushfire-resources
https://denr.nt.gov.au/land-resource-management/bushfire-information-and-management/publications-and-other-resources/bushfire-resources
https://denr.nt.gov.au/land-resource-management/bushfire-information-and-management/publications-and-other-resources/bushfire-resources
https://denr.nt.gov.au/land-resource-management/bushfire-information-and-management/publications-and-other-resources/bushfire-resources
http://www.firenorth.org.au/nafi3/
https://securent.nt.gov.au/prepare-for-an-emergency/bushfires/current-bushfire-alerts-and-warnings/_nocache
https://securent.nt.gov.au/prepare-for-an-emergency/bushfires/current-bushfire-alerts-and-warnings/_nocache
https://securent.nt.gov.au/prepare-for-an-emergency/bushfires/current-bushfire-alerts-and-warnings/_nocache
https://securent.nt.gov.au/prepare-for-an-emergency/bushfires/current-bushfire-alerts-and-warnings/_nocache
http://www.abc.net.au/cgi-bin/common/codedirect.pl
http://www.abc.net.au/cgi-bin/common/codedirect.pl
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Key Fire Rating Fire Behaviour and Risks BoM recommendations 

 Extreme  Fire will threaten suddenly and it will be hot, 
windy and difficult to see, hear and breathe. 

 Fires will be fast moving and very difficult to 
control. Burning embers will start spot fires. 

 There is potential for property in the fire’s path 
or homes under ember attack to be lost. 

 People may suffer serious or life-threatening 
injury. 

 Only very well-prepared homes that are solidly 
constructed will be likely to offer any safety. 

 Expect power, telephone and water supply 
failure. 

 Do not expect a fire truck or firefighters to 
attend. 

 If you are leaving your property, do 
so early in the day. 

 If your bushfire survival plan permits 
the decision to stay and defend your 
home, only do so if it is prepared to 
the highest level and constructed to 
withstand bushfire, and you are 
physically able to do so. 

 Listen to a battery-powered radio 
tuned to ABC local radio to keep 
updated with the situation 
throughout the day. 

 Severe  Fires will burn unpredictably and may be difficult 
to control. Embers will be blown around. 

 It will be dangerous and uncomfortable to be 
outside. 

 There is potential for property in the fire’s path 
or homes under ember attack to be lost. 

 People may suffer serious or life-threatening 
injury. 

 Only very well-prepared homes that are solidly 
constructed will be likely to offer any safety. 

 Expect localised power, telephone and water 
supply failure. 

 Do not expect a fire truck or firefighters to 
attend. 

 If you are leaving your property, do 
so early in the day. 

 If your bushfire survival plan permits 
the decision to stay and defend your 
home, only do so if it is prepared to 
the highest level and constructed to 
withstand bushfire, and you are 
physically able to do so. 

 Listen to a battery-powered radio 
tuned to ABC local radio to keep 
updated with the situation 
throughout the day. 

 Very High  Fires can be difficult to control. Embers may be 
blown around. 

 Loss of property and injury is less likely, but 
significant damage could occur. 

 Well-prepared homes and substantial buildings 
can offer safe shelter. 

 Some local infrastructure may be temporarily 
unavailable. 

 If you are leaving your property, do 
so early in the day. 

 If your bushfire survival plan permits 
the decision to stay and defend your 
home, only do so if it is prepared to 
the highest level and constructed to 
withstand bushfire, and you are 
physically able to do so. 

 Listen to ABC local radio to keep 
updated throughout the day. 

 High  Fire can be controlled. 

 Loss of property is unlikely but damage may 
occur. 

 Well-prepared homes and substantial buildings 
can offer safe shelter. 

 Listen to ABC local radio to keep 
updated throughout the day. 

 Know how and where to get further 
information if required. 

 Low-
Moderate 

 Fire can be easily controlled. 

 Little risk to life and property. 

 Listen to ABC local radio to keep 
updated throughout the day. 

 Know how and where to get further 
information if required. 



KGL Resources Limited 
Jervois Base Metal Project 
Bushfire Management Plan 

SLR Ref No: 680.10484-R01-Bushfire Management Plan v1.1.docx 
July 2018 

 

 

 Page 16  
  

7.2 Monitoring wildfires 

A nominated person on site will monitor weather conditions, fires active in the region, and warnings current 
and disseminate that information to personnel on site.  It is anticipated that monitoring frequency will be 
highest in the period toward the end of the dry season, nominally September through to December, when 
large wildfires are more likely to occur.  Monitoring of the online resources listed in Table 6 will occur toward 
the end of a day with any relevant bushfire warnings and fire bans for the following day used to identify risks 
and inform activities. 

7.3 Operational controls 

All personnel, contractors and visitors to the Jervois Project will be informed about the BMP and controls and 
fire prevention strategies to be implemented in the project area.  Information is to be presented during site 
induction processes and formal and informal staff meetings such as pre-start and toolbox meetings.  
Information presented will include: 

 Awareness of potential bushfire risk across the Project; 

 Requirements for reporting bushfires or incidental fires in close proximity to the Project area; 

 Hot works permitting system; and, 

 Management procedures and stop work requirements. 

7.3.1 Installation of fire breaks 

Strategic fire breaks will be constructed around all buildings and operating plant.  Firebreaks are to be 
designed so as to enable safe vehicle access to fight fires (where safe to do so), of sufficient width to stop a fire 
of Low-Moderate rating.  In accordance with best practice recommendations fire breaks are to be a minimum 
of 4 metres wide and established via grading or slashing of vegetation with all slashed material removed. 

7.3.2 Hydrocarbon and hazardous materials management 

Hydrocarbons and hazardous materials are to be stored in accordance with AS1940 – 2017 – The storage and 
handling of flammable and combustible liquids.  Fixed assets such as accommodation and administration 
buildings, stationary engines, and workshops will be located in cleared areas with a maintained fire break 
installed.   

7.3.3 Hot work permits 

All welding, cutting and grinding activities to be undertaken on site require the issue of a hot work permit.  
Issued permits are to include detail of control measures to be implemented, including: 

 Accessibility of firefighting equipment. 

 Location of potential fuel sources. 

 Work area establishment to identify ignition hazards. 

 Current fire risk rating for the area. 
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7.3.4 Waste management 

To assist in the management of putrescible and combustible wastes generated on the project area, KGL will 
incinerate material within a designated area.  Incineration of wastes will only occur on days where the 
prevailing and forecast wind conditions indicate that it is safe to do so and the fire risk is assessed as being low 
– moderate. 

7.3.5 Fire detection, suppression, and fighting equipment 

All vehicles and work areas will be equipped with fire suppression and firefighting equipment appropriate for 
the scale and nature of works conducted in that area.  Firefighting equipment will be inspected, maintained, 
and tested routinely and personnel will be trained in its safe use. 

8 Emergency response 

The BMP will tie in with KGL’s broader emergency response management procedures.  The Jervois Project 
Operations Manager will nominate personnel to the role of Fire Warden and ensure that they are trained to 
undertake the monitoring and reporting aspects of this plan, to respond to fire incidents, and to act as liaison 
for emergency services if required. 

8.1 Key contacts 

Table 8 Key contacts for the Jervois Project 

Stakeholder Contact details 

Emergency Services In the event of an emergency dial 000 

Bushfires NT 

Alice Springs 

Phone: (08) 8952 3066 

Fax: (08) 8952 7576 

3 Elder Street 

PO Box 2533 

Alice Springs NT 0871 

Central Land Council 

Phone: (08) 8951 6211 

Fax: (08) 8953 4343 

27 Stuart Hwy 

PO Box 3321 

Alice Springs NT 0871 

Department of Primary Industry and Resources (DPIR) 

Phone: (08) 8999 6528 

After Hours: 0447 216 485 

Fax: (08) 8999 6527 

Mineral.info@nt.gov.au  

NT WorkSafe 
Phone: 1800 019 115 

ntworksafe@nt.gov.au  

mailto:Mineral.info@nt.gov.au
mailto:ntworksafe@nt.gov.au
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Stakeholder Contact details 

Jervois Station 

Michael & Denise Broad 

Phone: (08) 8956 6307 

Jervois.station@gmail.com 

RMB 36 

Via Alice Springs, NT 0872 

Lucy Creek Station 

Allan & Jo Fogarty 

Phone: (08) 8956 6303 

RMB 104 

Via Alice Springs, NT 0870 

8.2 Roles and responsibilities 

Roles and responsibilities for staff, contractors, and visitors to the Jervois Project are set out in Table 9 below. 

Table 9 Accountability matrix 

Task description 
Employees & 
contractors 

Visitors 
Jervois project 

operations 
manager 

Fire warden 

Understand and apply all required procedures 
and systems in regards to fire prevention 

R R A I 

Report any fire incidents/non-compliance with 
the fire prevention management requirements 
through the event/incident reporting system 

R R A  

Liaise with NT Bushfires Council    A R 

Maintain cleared areas around critical 
infrastructure 

  A  

Install internal fire breaks where required.   A  

Ensure all employees and contractors are 
aware of all required procedures and systems 
for fire prevention management and are 
provided with all required resources to 
implement the requirements effectively 

  A R 

Ensure all employees and contractors are 
provided with appropriate fire prevention 
management related training 

  A  

Undertake annual review of the Bushfire 
Management Plan 

  A  

R Responsible Person working on activity 
A Accountable Person with decision authority, ultimately responsible of failure 
I Inform Person that needs to know of decision/action/outcome 

 

mailto:Jervois.station@gmail.com


 

 

 

ASIA PACIFIC OFFICES 

BRISBANE 

Level 2, 15 Astor Terrace 

Spring Hill  QLD  4000 

Australia 

T: +61 7 3858 4800 

F: +61 7 3858 4801 

CANBERRA 

GPO 410 

Canberra  ACT  2600 

Australia 

T: +61 2 6287 0800 

F: +61 2 9427 8200 

DARWIN 

5 Foelsche Street 

Darwin  NT  0800 

Australia 

T: +61 8 8998 0100 

F: +61 2 9427 8200 

GOLD COAST 

Ground Floor, 194 Varsity Parade 

Varsity Lakes  QLD  4227 

Australia 

M: +61 438 763 516 

MACKAY 

21 River Street 

Mackay  QLD  4740 

Australia 

T: +61 7 3181 3300 

 

MELBOURNE 

Suite 2, 2 Domville Avenue 

Hawthorn VIC 3122  

Australia 

T: +61 3 9249 9400 

F: +61 3 9249 9499 

NEWCASTLE 

10 Kings Road 

New Lambton  NSW  2305 

Australia 

T: +61 2 4037 3200 

F: +61 2 4037 3201 

PERTH 

Ground Floor, 503 Murray Street 

Perth  WA  6000 

Australia 

T: +61 8 9422 5900 

F: +61 8 9422 5901 

ROCKHAMPTON 

rockhampton@slrconsulting.com 

M: +61 407 810 417 

SYDNEY 

2 Lincoln Street 

Lane Cove  NSW  2066 

Australia 

T: +61 2 9427 8100 

F: +61 2 9427 8200 

TAMWORTH 

PO Box 11034 

Tamworth NSW 2340 

Australia 

M: +61 408 474 248 

F: +61 2 9427 8200 

TOWNSVILLE 

Level 1, 514 Sturt Street 

Townsville  QLD  4810 

Australia 

T: +61 7 4722 8000 

F: +61 7 4722 8001 

AUCKLAND 

68 Beach Road 

Auckland 1010 

New Zealand 

T: +64 27 441 7849 

NELSON 

5 Duncan Street 

Port Nelson 7010 

New Zealand 

T: +64 274 898 628 

NEW PLYMOUTH 

Level 2, 10 Devon Street East 

New Plymouth 4310 

New Zealand 

T: +64 0800 757 695 
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SECTION 5.C | Draft Waste Management Plan 

1.1. Introduction  
A Waste Management Plan has been developed to provide a framework for waste management of 
the Jervois Project (the Project) to manage potential environmental risk associated with non-mineral 
waste generation. Mineral waste generated from mining, i.e. tailings and waste rocks are discussed 
in EIS Report Section 4.5.  

1.2. Relevant Legislation and Guidelines 
KGL will apply the principals of relevant legislation and guidelines applicable to the Project regarding 
the management of non-mineral waste, these include: 

• Dangerous Goods Act 2012 (NT) 
• Dangerous Goods Regulations 2018 (NT) 
• Transport of Dangerous Goods by Road and Rail (National Uniform Legislation) Act 2016 

(NT) 
• Transport of Dangerous Goods by Road and Rail (National Uniform Legislation) Regulations 

2016 (NT) 
• Guidelines for the Siting, Design and Management of Solid Waste Disposal Sites in the 

Northern Territory 2013 
• Draft Guidelines for Wastewater Works Design Approval of Recycled Water Systems 2014 

(NT) 
• Guidance for Completion of Wastewater Works Design Approval Applications 
• AS/NZS 1547:2012 On-site Domestic Wastewater Management 2012 (Standards 

Australia/Standards New Zealand) 
• AS/NZS 1546.1 Australian Standard On-site domestic wastewater treatment units: Septic 

Tanks 2008 (Standards Australia/Standards New Zealand) 
• Australian guidelines for Water Recycling: Managing Health & Environmental Risks (Phase 

1) 2006 (Australian Government) 
• Guidelines for Land Capability Assessment for On-site Wastewater Management 2014 (NT) 
• National Pollutant Inventory Guide 2015 (Department of the Environment, Australian 

Government) 
• Mining Management Act 2018 (NT); and 
• Mining Management Regulations 2013 (NT).  

The Waste Management and Pollution Control Act provides a framework for the management of 
waste and the prevention and control of pollution in order to provide protection of the 
environment.  Part 1 Section 6 of the Act states that this legislation does not apply to contaminants 
or wastes which directly or indirectly results from the carrying out of mining activities.   

1.3. Non-Mineral Waste Categories 
Non-mineral waste is classified into four general categories according to the Guidelines for the Siting, 
Design and Management of Solid Waste Disposal Sites in the Northern Territory 2013: 
• Inert Waste (clean fill): Wastes that are non-biodegradable, non-flammable, non-chemically 

reactive and have no potentially hazardous content once landfilled. The Northern Territory 
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Environment Protection Authority considers ‘inert waste’ to be natural materials such as clay, 
soil and rock, concrete, brick or demolition product that are free of contaminations.  

• Municipal Solid Waste: Municipal solid waste is any non-hazardous, solid waste from a 
combination of domestic, commercial and industrial sources. It includes putrescible waste, 
garden waste and uncontaminated biosolids.  

• Listed Waste: Listed waste pose a threat or risk to public health, safety or the environment and 
include substances which are toxic, infectious, mutagenic, carcinogenic, teratogenic, explosive, 
flammable, corrosive, oxidizing and radioactive. Listed wastes are only to be disposed of at 
facilities that are licensed to receive listed waste.  

• Industrial Waste: Industrial waste is that waste specific to a particular industry or industrial 
process. It may contain somewhat higher levels of contaminants, such as heavy metals and 
human-made chemicals, than municipal solid waste and needs to be managed with 
environmental controls appropriate to the specific waste(s) being landfilled.  

1.4. Management Hierarchy 
KGL will apply a waste management strategy that is based on the principles of the waste 
management hierarchy (from the most preferred to the least preferred) as follows: 
• Waste avoidance 
• Waste reduction 
• Waste reuse 
• Waste recycling; and 
• Recover waste resources. 

1.5. Roles and Responsibilities 

1.5.1. KGL Resources 
• Develop and implement a Health and Safety Management System and Environmental 

Management Plan. 
• Establish Emergency Management Plan and Specific Emergency Response Plan. 
• Obtain licences, approvals and maintain their currency.  
• Appoint competent personnel. 
• Provide training. 

1.5.2. Health and Safety Officer 
• Undertake regular site inspections to ensure compliance. 
• Undertake investigations for non-compliance and incidents. 
• Provide guidance for the assessment of hazardous substances and recommendations for 

controls. 
• Facilitate hazardous substances assessments as and when required. 
• Periodically audit and verify the adequacy and effectiveness of implemented control measures. 
• Establish and maintain a hazardous substance register for the Project site.  
• Establish and maintain an inventory for all non-mineral waste types, quantities produced and 

applicable management or disposal methods for the Project. 

1.5.3. Environmental Officer 
• Undertake regular site inspections to ensure compliance and biosecurity is maintained to a high 

standard at all times.  
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• Conduct sampling of water, dust, soils etc as required and report the results. 
• Undertake investigations for non-compliance and incidents. 

1.5.4.  Supervisors 
• Ensure mine workers are trained in waste disposal on site.  
• Ensure mine workers are trained in handling of hazardous substances that will be encountered 

during the execution of work.  
• Ensure that Materials Safety Data Sheets (MSDS) are available to workers at each shift.  
• Update the MSDS register as needed. 
• Forward a copy of the updated register to the Health and Safety Officer. 

1.5.5. Employees and Contractors 
• Assess the workplace and work task for hazardous substances before commencing any work. 
• Participate in training for correct handling of hazardous substances. 
• Ensure that, where applicable, engineering, administrative controls and Personal Protective 

Equipment (PPE) are applied during the handling of hazardous substances. 
• Complete necessary hazard identification, reporting and incident reporting.  

1.6. Proposed Waste Management Strategies 

1.6.1. Inert and Municipal Solid Waste 
A landfill will be constructed at the Project site for the disposal of municipal and non-hazardous solid 
waste.  The landfill will be used for wastes including: 

• Inert Waste including concrete, clay and other unwanted inert waste produced 
• General waste including food scraps; 
• Non-recyclable plastics; 
• Non-recyclable glass and glass bottles; 
• Used air filters; 
• PPE and small items such as gloves, hardhats and safety glasses; and 
• Other benign solid waste. 

Prior to disposal, these wastes will be stored in designated bins and collected on a regular basis for 
disposal in the landfill.  Used wooden pallets will be collected and temporarily stored in designated 
areas on site for collection and re-use with non-reusable pallets to be disposed of in landfill.  PPE 
and small items such as gloves, hardhats, safety glasses, steel cap boots and water coolers will be 
collected in designated bins on site and disposed of in the site landfill facility. Depending on site 
requirements, a separate landfill may be constructed to cater for waste such as concrete, bricks and 
other inert waste.   

Landfill site selection and design will be determined during the construction phase in accordance 
with the Guidelines for the Siting, Design and Management of Solid Waste Disposal Sites in the 
Northern Territory 2013.  Design standards as nominated in this guideline will include a site selection 
investigation and consideration of site selection criteria including: 

• Geology suitable to contain leachate 
• Long and short-term stability 
• Hydrogeology for the protection of groundwater 
• Hydrological features for the protection of surface water 
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• Surrounding topography 
• Potential impacts on flora and fauna 
• Climatic conditions 
• Presence of environmentally sensitive areas 
• Site infrastructure operational requirements 
• Access requirements 
• Location and land use suitability 
• Leachate management methods 
• Gas management; and 
• Landfill capacity. 

 
The landfill design will include the consideration of: 

• The most suitable type of facility for the Project 
• Ongoing capacity requirements 
• Groundwater, surface water and stormwater management 
• Requirements for leachate control 
• Fencing requirements 
• Nuisance controls (litter, dust, odour, birds, flies, vermin, insects and weeds); and 
• Closure and rehabilitation. 

 
The landfill will incorporate the following components, where relevant: 

• Landfill final cover system 
• Leachate management system 
• Landfill gas management system 
• Surface water management system 
• Groundwater management system 
• Disposal material monitoring; and 
• Quality control/assurance. 

1.6.2. Sewage and Greywater 
Sewage and grey water will be treated by licensed onsite sewage treatment facilities including a 
plant and septic tank systems as required. A sewage treatment plant with the capacity of servicing 
up to 360 personnel will be constructed to cater for the accommodation village where the majority 
of sewage will be generated.  Design of the onsite sewage treatment plant will follow the AS/NZS 
1547:2012 On-site Domestic Wastewater Management 2012, AS/NZS 1546.1 Australian Standard 
On-site domestic wastewater treatment units: Septic Tanks 2008 and Australian guidelines for Water 
Recycling: Managing Health & Environmental Risks (Phase 1) 2006.  

The sewage treatment facility will be licensed by the Northern Territory Department of Health.  
Approvals will be obtained in accordance with the Draft Guidelines for Wastewater Works Design 
Approval of Recycled Water Systems 2014 and Guidance for Completion of Wastewater Works 
Design Approval Applications. Installation will be carried out by licensed installers and the system 
will be serviced at nominated intervals by authorised maintenance contractors. 

Treated water will be recycled and reused on site wherever possible. A recycled water management 
plan will be developed at the detailed design stage and will include appropriate risk management 
and monitoring. 
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1.6.3. Recyclable Waste 
Where practicable, recyclable waste including class 1, 2, 5 plastics, aluminium and steel cans, 
cardboard, paper, recyclable glass bottles and other recyclable waste will be collected in designated 
bins, collected and transported to off-site recycling collection facilities by licensed contractors. 

Where viable scrap metals such as steel, light and heavy gauge steel will be collected in designated 
areas, collected and transported to off-site recycling collection facilities by licensed contractors. 

1.6.4. Green Waste 
Cleared vegetation will be stockpiled and used for rehabilitation where possible or stockpiled and 
burnt on site in designated areas. 

1.6.5. Listed Waste 
Waste oil, grease, oily water, engine oil, fuel filters, oily rags, absorbent and other oil spill clean-up 
products will be collected in designated containers, collected and transported off site for treatment 
and/or disposal by licensed contractors. 

Used tyres will be collected and transported to the used tyre bay.  Non-reusable tyres will be stored 
in a designated area on site, collected and transported off site for disposal by licensed contractors.  

Spent vehicle and other batteries will be collected in designated containers on site, collected and 
transported off site for disposal by licensed contractors. 

Acidic solutions or acid in solid forms, perchlorates and other chemical waste from the laboratory 
will be collected and transferred to designated containers, neutralised with a suitable alkali (lime) 
and discharged into the tailings dam feed stream. Conceptual design information regarding tailings 
management are discussed in Appendix C-12.  

Reagents used for processing in the Processing Plant, including process water will be recycled and 
reused where possible. Excess process water will be discharged into the tailings dam.  

Containers that are contaminated with residues of listed waste will be collected in designated 
containers on site, collected and transported off site for disposal by licensed contractors as required. 

Any spillage will be cleaned up using spill kits and waste will be collected in designated containers 
on site, collected and transported off site for disposal by licensed contractors. 

1.6.6. Hydrocarbon and flammable material 
Hydrocarbons, flammable and combustible material will be stored according to the requirements of 
AS1940-2004 The storage and handling of flammable and combustible liquids. Any spillage will be 
cleaned up using spill kits and waste will be collected in designated containers, collected and 
transported off site for disposal by licensed contractors.   

1.7. Potentially Hazardous Substances 
Potentially hazardous substances that will be used on site include reagents for ore processing and 
will include: 

• Sodium di-isobutyl dithiophosphinate (Aerophine 3418A or similar) 
• Sodium di-isobutyl-dithiophosphate (Aero 3477 or similar) 
• Frother - Glycol ether or similar 
• Flocculant 
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• Hydrated lime  
• SAG and ball mill grinding media 
• Diesel 
• Acidic solutions and/or acids in solid form  
• Perchlorates and other chemicals in the site laboratory 
• Fire suppression chemicals  
• Copper and other concentrate products; and  
• Explosives. 

Storage and handling of hazardous substances will be carried out as specified in their relevant MSDS, 
including regular inspection and maintenance of storage facilities.  Storage, transport and use of 
explosives on site will be conducted in accordance with AS 2187 Explosives Code – Northern Territory. 

Procedures for transport and storage of hazardous substances will be implemented as part of the 
Health and Safety Management System and will be in accordance with the requirements of the 
Transport of Dangerous Goods by Road and Rail (National Uniform Legislation) Act 2016 and 
Transport of Dangerous Goods by Road and Rail (National Uniform Legislation) Regulations 2016. 
All vehicles will be registered and fitted with spill kits, PPE and first aid kits as required.  All incidents 
will be reported according to the requirements of the Health and Safety Management System.  

1.8. Emergency Management 
KGL will develop an Emergency Management Plan as part of the Health and Safety Management 
System to manage emergencies arising from the handling, transport or storage of hazardous 
substances.  Specific Emergency Response Plans will be developed, and training will be provided to 
personnel handling hazardous substances.  Depending on the situation, emergency responses will 
include isolation, containment, evacuation, monitoring, remediation, investigation and process 
reviews to prevent recurrences.  

Systems will be put in place for personnel to take necessary actions to identify any causes of 
hazardous waste spills and other non-conformances with the Waste Management Plan, and to 
implement corrective actions to ensure compliance with the Plan and to prevent any recurrence. 

1.9. Monitoring, Inspections and Review 
Monitoring of the Project waste management practices will include: 
• Establishing and maintaining an inventory of all non-mineral waste types, quantities produced 

and appropriate disposal methods. 
• Waste type and volume record keeping. 
• Regular water quality and soil sampling to monitor potential environmental impacts according 

the Project Environmental Management Plan, including Waste Management Plan, Water 
Management Plan, Groundwater Management Plan. 

• Procedures for regular inspections of landfills, sewage treatment facilities and other waste 
storages.  

• Ongoing review of the Waste Management Plan. 
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1 Introduction 

1.1 BACKGROUND 
KGL Resources Pty Ltd (KGL) proposes to develop the Jervois Base Metal Project (the 
Project), a copper mine located approximately 270 km northeast of Alice Springs (383 km 
by road) in the Northern Territory (NT). The Project is located within Exploration Licence 
EL 25429 and several mineral leases held by Jinka Minerals Pty Ltd, a 100% owned 
subsidiary of KGL.  

KGL is planning to mine copper and other base metals such as lead and zinc by both open 
cut and underground methods. The Project has a proposed mine life of 12 to 15 years, 
mining approximately 1.6 Mtpa Run of Mine (ROM) per annum, and producing 
approximately 200,000 tonnes of base metal concentrate per annum. A locality plan of the 
Project is shown in Figure 1.1.  

1.2 PURPOSE AND SCOPE 
This report, prepared by WRM Water and Environment, presents a draft Water 
Management Plan (WMP) for the project. This draft WMP will be supplemented by a 
Groundwater Management Plans. 

The draft WMP examine and address all issues relevant to the importation, generation, 
use, and management of water at the Project, in order to limit the quantity of surface 
water that is contaminated and minimise the likelihood of uncontrolled releases by and 
from the Project. 

The actual and potential risks of environmental harm to the receiving waters posed by 
mining activities have been identified and management actions that will effectively 
minimise these risks are presented. 

The draft WMP will be updated in accordance with future Mining Management Plans (MMPs) 
as required for relevance and consistency with future approvals and operations. 

1.3 REPORT STRUCTURE 
This draft WMP has been structured as follows: 

• Section 2 describes the regional and local surface water catchment and drainage 
characteristics in and around the Project; 

• Section 3 describes the environmental values and beneficial uses for the receiving 
surface water environments (receiving waters); 

• Section 4 presents the proposed Waste Discharge License (WDL) requirements and 
operational procedures during discharge; 

• Section 5 presents the surface water quality classes and the water management 
objectives, principles and measures for the Project and the proposed surface water 
management measures; 

• Section 6 describes the site water balances undertaken for the Project; 

• Section 7 presents the flood risk and management measures at the Project; 

• Section 8 provides an overview of the surface water monitoring program at the 
Project; 

• Section 9 provides a summary of the emergency and contingency planning 
information related to water management at the Project;  

http://wrmwater.com.au/


 

wrmwater.com.au 1348-01-D_DRAFT| 19 September 2018 | Page 8  

• Section 10 presents the life-of-mine considerations for the surface water 
management measures at the Project;  

• Section 11 summarises the planned surface water mitigation measures during 
operations and closure; and 

• Section 12 gives a list of references. 

 

 

 
Figure 1.1 – Project locality plan 
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2 Existing environment 

2.1 REGIONAL DRAINAGE CHARACTERISTICS 
The Project is located in the upper catchment of the Hay River basin. The Hay River 
originates in the Dulcie Ranges and flows in a southeasterly direction towards the Simpson 
Desert. The Plenty River drains roughly parallel to the Hay River. Flows from the Hay and 
Plenty rivers would appear to converge at the southern edge of the Simpson Desert before 
eventually feeding into Lake Eyre. The total catchment area of the Hay River basin 
upstream of Lake Eyre (including the Plenty River catchment) is approximately 
100,000 km2. 

Figure 2.1 shows the drainage network of the Hay River catchment and its major 
tributaries, including the Plenty River, the Marshall River and Arthur Creek. The Hay River 
catchment is bounded by the Georgina River catchment to the north and northeast, and by 
the Todd and Finke rivers catchments to the west.   

The catchment is sparsely populated with isolated communities. Land use is typically rural 
throughout the catchment, with some evidence of historical mining activities in small 
areas, particularly within the Project area.   

The Project is located adjacent to Unca Creek, a tributary of Arthur Creek in the upper 
headwaters of the Hay River catchment. Arthur Creek and the Marshall River converge into 
the Hay River approximately 60 km southeast of the Project. 
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Figure 2.1 – Hay River basin drainage network 
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2.2 LOCAL DRAINAGE CHARACTERISTICS 

2.2.1 General 

Figure 2.2 shows the local drainage network in the vicinity of the Project. The Project area 
is incised by a number of ephemeral drainage features that generally flow only during 
runoff-producing rainfall events. 

The only watercourse of note in the vicinity of Jervois project is Unca Creek. Unca Creek 
originates about nine kilometres upstream of the Project and joins Arthur Creek 
approximately 45 km southeast of the Project. Unca Creek has a catchment area of 
21.8 km2 upstream of upstream of the Project area, with 17.1 km2 (78%) of this catchment 
being captured in Jervois Dam within the Project area. Downstream of Jervois Dam, the 
Unca Creek channel runs in an easterly direction through the northern portion of the 
Project area before turning southeast and crossing Lucy Creek Access Road.  

A tributary of Unca Creek runs east through the southern portion of the Project area 
before joining the main creek channel approximately 1.5 km east of Lucy Creek Access 
Road. The southern Unca Creek tributary has a catchment area of 21.9 km2 upstream of 
the Unca Creek confluence.  

The Unca Creek catchment upstream of Jervois Dam is steep and rocky, with poorly 
defined, sandy drainage features located along valley floors. Downstream of Jervois Dam, 
the catchment becomes flat and open, with wide expanses of sandy flats and spinifex 
grass, with scattered vegetation along the creek and drainage feature channels. It is likely 
that the  

The Unca Creek channel downstream of Jervois Dam is generally about 10 m wide and less 
than 1m deep, with a sandy bed that would become mobile during flood events. Loose rock 
is evident in the bed of the Unca Creek channel at locations where depths and flow 
velocities increase (i.e. at constrictions or bends in the channel).  

2.2.2 Jervois Dam 

Jervois Dam, located on Unca Creek near the western boundary of the Project, was 
constructed for previous mining operations and is the largest and most permanent surface 
water body in the Jervois Region (MBS, 2013). Jervois Dam currently has a storage capacity 
of 279 ML below the existing spillway level (367.38 mAHD), and a catchment area of 
approximately 17.1km2. The dam spillway is a narrow (less than 3m wide) rock chute that 
has been cut through the ridge at the northern end of the dam wall. 

The Northern Territory Government operated a water level gauge in Jervois Dam between 
1972 and 2010. 

The structural stability of the existing dam wall is unknown. It appears that there is 
significant leakage through the dam wall, as there is strong vegetation growth and signs of 
sodden ground along the southern side of the valley downstream of the dam wall. The 
existing spillway chute is about 4 m below the crest of the existing dam wall. 

2.2.3 Historical mining activities 

The Jervois Project tenements have been subject to historic mining and exploration 
activities by various companies since 1929. A copper mine operated in the area from 1963 
to 1977 and historic mining disturbance exists including tailings storage dams, a waste rock 
dump, processing plant equipment, an open cut mining pit, numerous prospecting 
trenches, a ROM pad area and some ore stockpiles. 

There is currently an operational exploration camp at the Project area. 

The following key points are of note with regards to runoff from the existing mining 
disturbance areas: 

• Runoff from the existing process plant area and ROM pad (including any remaining 
ore stockpiles) would drain north into Unca Creek; 
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• Runoff from the existing tailings dams would collect in the base of the dams and 
evaporate or seep from the base of the dams potentially to Unca Creek; 

• Runoff from the existing waste rock dump drains south into the Tributary of Unca 
Creek; 

• Runoff from the existing Green Parrot Pit would collect in the base of the pit and 
evaporate or seep into the underlying rock. The existing pit is about 9m deep at its 
deepest point. 

• The prospecting trenches are generally located within the rocky outcrops in the 
southern portion of the Project area and would collect small amounts of runoff that 
would evaporate or seep into the underlying rock.  
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Figure 2.2 – Local drainage network in the vicinity of Jervois Project 
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2.3 CLIMATIC CONDITIONS – RAINFALL AND EVAPORATION 
The climate of the Jervois area is arid, with rainfalls predominantly occurring in summer 
between October and March. Summers are hot with average maxima in the high thirties 
reducing to low twenties at night, and winters are mild with daily maxima in the mid-
twenties and cooling to around 5°C at night. Temperatures of over 45°C in December and 
January and as low as -5°C in July have been recorded at the Bureau of Meteorology’s 
(BoM’s) Jervois Station (Station No. 15602) (MBS, 2013). 

2.3.1 Rainfall 

Figure 1.1 shows the locations of two rainfall stations located in the vicinity of the 
Project. The Jervois Station (Station No. 15602) is located about 35 km southwest of the 
Jervois Project area adjacent to the Marshall River. The Jervois Dam gauge (Gauge No. 
R0070009) is at Jervois Dam within the Project area.   

Long term daily rainfall data recorded at the Jervois Station (Station No. 15602) was 
obtained from the Queensland Government DSITIA Patch Point data service. The Patch 
Point data provides a continuous daily data set between January 1889 and December 2017 
(129 years). The Patch Point data contains recorded climate data at the Jervois Station for 
when data is available, with missing values derived by interpolation of recorded climate 
data between regional stations.    

Recorded daily rainfall data at the Jervois Dam gauge (Gauge No. R0070009) were obtained 
from the Northern Territory (NT) Government water portal for the period between October 
1977 and December 2010 (33 full years between 1978 to 2017). This gauge is closest to the 
Project area, however, the data includes some periods (up to several months) where data 
is not available.  

Table 2.1 compares long-term monthly rainfall averages for the Patch Point and Jervois 
Dam data for the common period (1978 to 2017) and for the entire 129-year patch point 
period. Figure 2.3 compares the annual distribution of average monthly rainfall for the 
Patch Point and Jervois Dam data.  

Table 2.1 and Figure 2.3 show that the differences in average monthly rainfalls between 
the long-term (129-year) Patch Point data and the Jervois Dam (34-year) data are between 
5% and 22% for the wetter months (November to April), and between 13% and 68% for the 
drier months (May to October). However, the Patch Point data correlates well with the 
Jervois Dam data during the period of available data at Jervois Dam (1977 to 2010). For 
the purpose of this assessment, the long-term (129-year) Patch Point data was adopted for 
characterising existing climatic conditions.       

The average monthly rainfalls at the Project area exhibit distinct wet (October and March) 
and dry (April to September) seasons during the year, with a dry season low of 5.2 mm in 
August to a wet season high of 44.3 mm in February. The west season average monthly 
rainfalls (13.2 mm to 44 mm) are up to eight times higher than the equivalent dry season 
monthly rainfalls (5.2 mm to 13.3 mm). The Patch Point average annual rainfall over the 
period from 1889 to 2017 is approximately 227 mm.   

2.3.2 Evaporation 

Long term daily Morton’s Lake evaporation data was also obtained from DSITIA’s Patch 
Point data service for the period between 1889 and 2017 (at the Jervois Station). Table 2.1 
shows the long-term monthly averages of Morton’s lake evaporation for the Patch Point 
data. Figure 2.3 compares the annual distribution of average monthly Morton’s lake 
evaporation for the available rainfall data. 

The Patch Point average annual Morton’s lake evaporation at the Jervois Station is 
estimated to be approximately 1,900 mm, which is approximately 8.4 times the average 
annual rainfall. The evaporation rate is high throughout the year, with the highest 
evaporation rates occurring in the months between October and March. Evaporation is 
generally much higher than rainfall in all months of the year.  

http://wrmwater.com.au/
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Table 2.1 – Long-term Patch Point average monthly rainfall and evaporation  

Month 

Patch Point 
average monthly 

Mlake evaporation 
(mm) (1889 - 2017) 

Average monthly rainfall (mm) 

Patch Point 
rainfall  

(1889 - 2017) 

Patch Point 
rainfall  

(1978 - 2010) 

Jervois Dam 
rainfall  

(1978 - 2010) 

Jan 225.7 37.0 48.5 47.0 

Feb 191.6 44.3 55.3 47.2 

Mar 182.2 25.7 27.8 27.1 

Apr 136.9 12.8 18.7 15.6 

May 101.1 13.3 18.9 17.0 

Jun 80.7 9.4 11.3 6.5 

Jul 90.7 9.7 15.9 16.6 

Aug 119.6 5.2 4.7 3.1 

Sep 151.9 6.5 9.6 9.6 

Oct 189.8 13.2 17.1 15.1 

Nov 205.2 18.1 22.8 23.1 

Dec 224.2 31.9 37.5 36.5 

Average 
annual 1899.7 227.2 288.2 264.5 

 

 
Figure 2.3 – Distribution of Patch Point average monthly rainfall and evaporation 

2.4 STREAMFLOW DATA 
Recorded sub-daily water level data at the Jervois Dam gauge (Gauge No. R0070009) is 
available for the period between 1972 and 2010 (the period of record). The recorded 
water level data was converted to stored volumes using a stage-storage relationship 
derived from LiDAR data (described in Section 3.4.2). The Jervois Dam gauge is the only 
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existing stream gauge in the vicinity of the Project site, although it has not been operated 
since 2010. 

2.4.1 Jervois Dam stage-storage relationship 

Figure 2.4 shows the adopted stage-storage relationship for Jervois Dam, which was 
derived based on the supplied LiDAR survey data. The LiDAR data indicated a standing 
water level of approximately 364.2 mAHD at the time of survey. The dam crest level is 
approximately 371.5 mAHD. The storage volume below 364.2mAHD was extrapolated based 
on the ground slopes around the edge of the standing water surface. Using this 
assumption, the floor of the dam is estimated to be about 363.0 mAHD. 

 
Figure 2.4 – Adopted Jervois Dam stage-storage relationship 

2.4.2 Existing streamflow characteristics 

Figure 2.5 shows the recorded dam water level during the period of record. Figure 2.6 
shows the recorded stored volumes during the period of record derived using the stage-
storage relationship shown in Figure 2.4. Table 2.2 shows a statistical summary of daily 
maximum stored volumes in during the period of record. The data indicates that:  

• Jervois Dam generally fills up rapidly during the wet season (between December and 
February) and then gradually decreases in volume during the remainder of the year 
via evaporation and/or seepage, but rarely empties completely.    

• During the period of record, the dam is at least 3.5% full on 90% of all days, at least 
21.5% full in 50% of all days and at least 76.4% full in 10% of all days.   

• The dam’s storage capacity to the spillway (274.8 ML) is exceeded on 3% of all days 
in the period of record.        
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Figure 2.5 – Recorded water levels in Jervois Dam (1972 to 2010) 

 

 
Figure 2.6 – Recorded volumes in Jervois Dam (1972 to 2010) 
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Table 2.2 – Statistical summary of daily maximum recorded volumes in Jervois Dam  

Percent of 
days 

Volume 
exceeded (ML) Note 

99% 3.7 1.4% full 

90% 9.6 3.5% full 

50% 59.0 21.5% full 

10% 210.0 76.4% full 

3% 274.8 Full storage level (FSL) 

1% 315.3 Dam spilling 

2.5 SURFACE WATER QUALITY 
KGL has been undertaking background water quality monitoring in the vicinity of the 
project site (on Unca Creek and its tributaries) since 2015. Figure 2.7 shows the locations 
of 11 surface water quality monitoring sites across the Project area, including one 
monitoring site in Jervois Dam and 10 monitoring sites in the catchment of Unca Creek and 
its tributary downstream of Jervois Dam (JSW001 to JSW010). Few samples are available 
for each monitoring site (generally between one and four), while no data is available for 
the JSW03 monitoring site. The available samples were obtained following a total of four 
rainfall events which occurred between 2015 and 2018, except for one sample for Jervois 
dam which was obtained in January 1991.     

Table 2.3 provides a summary of water quality data obtained from these 11 monitoring 
sites. The data shows that: 

• Water sampled in Jervois Dam is slightly acidic but close to neutral (pH of 6.7 to 
6.9), with low EC, TSS and turbidity. Metal concentrations (total) are also below the 
detection limit for most metals. Contaminant concentrations in Jervois Dam are 
generally similar between the two samples taken in 1991 and 2018 respectively.  

• Immediately downstream of Jervois Dam (site JSW06 and JSW02), water quality is 
similar to that observed in Jervois Dam, with pH close to neutral, low EC, TSS and 
turbidity as well as low concentrations of metals. However, the maximum sulphate 
concentration at JSW06 (17.3 mg/L) is significantly higher than those observed at all 
other sites (which range from 0.2 mg/L to 5.4 mg/L). The reason for this spike in 
sulphate concentrations is unknown. 

• In Unca Creek at the eastern boundary of the Project area (at Lucy Creek Road) 
(site JSW10), pH (6.8) is slightly acidic but close to neutral. However, there is a 
noticeable increase in TSS and turbidity compared to samples taken from upstream 
sites. Metal concentrations are also significantly higher (compared to samples taken 
upstream) for all metal indicators except for aluminium and magnesium. Runoff 
from the old processing plant area and ROM pad reports to Unca Creek upstream of 
the JW10 monitoring site.  

• At sites JSW04 and JSW05, located in the northern half of the catchment of the 
Unca Creek tributary, pH is slightly acidic (ranging from 6.2 to 6.8). EC is low, but 
TSS is relatively high, particularly in JSW04 (ranging from 1,540 mg/L to 
3,180 mg/L). Metal concentrations at these sites are detectable, but are lower than 
metal concentrations observed in Unca Creek (sites JSW09 and JSW10). The 
catchments draining to JSW04 and JSW05 are undisturbed. 

• At sites JSW08 and JSW07, located in the southern half of the catchment of the 
Unca Creek tributary, pH is neutral to slightly acidic (ranging from 6.5 to 7.1), while 
EC is low (ranging from 10 μS/cm and 35 μS/cm). TSS, turbidity and metal 
concentrations high considering the undisturbed nature of the catchments.  

• In the Unca Creek tributary at the eastern boundary of the Project area (at Lucy 
Creek Road) (JSW01) pH ranges from 6.5 to 7.4, while EC is low. TSS and turbidity 
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are higher compared to all other sites except for JSW09. Metal concentrations 
observed here are generally higher compared to all other sites except for JSW09. It 
is possible that runoff from the existing waste rock dump reports to the JSW01 
monitoring site.  

• East of the Project area and downstream of the confluence of Unca Creek and is 
tributary (site JSW09), pH is neutral to slightly acidic (ranging from 6.4 to 7.0), 
while EC is low. TSS and turbidity are higher compared to all other sites. Metal 
concentrations are also generally higher compared to all other sites.  

2.5.1 Grouped water quality data 

Table 2.4 shows a summary of water quality data for the following two groups of samples: 

• Group A – This group consists of 8 samples obtained from monitoring sites located in 
the undisturbed areas within the Unca Creek Tributary catchment (sites JSW04, 
JSW05, JSW07 and JSW08).     

• Group B – This group consists of 3 samples obtained from monitoring sites located in 
the undisturbed areas in Unca Creek immediately downstream of Jervois Dam (sites 
JSW02 and JSW06). 

The data shows that water quality of Group B is similar to that observed in Jervois Dam, 
with pH close to neutral, low EC, TSS and turbidity as well as low concentrations of 
metals. Contaminant concentrations in Group A are significantly higher than Group B, 
particularly TSS and metals. The Group A monitoring sites are located in the mineralised 
zone within the Project area, which likely contributes to the high concentrations of metals 
at these monitoring sites. The increased turbidity and TSS at the Group B locations is due 
to the flat, sandy nature of the channel and floodplain at those sites, compared to the 
rock catchment prevalent around the Group A sites. 

2.5.2 Summary of water quality characteristics 

In summary, water quality at the Project area is characterised as follows: 

• Across the Project area, pH is slightly acidic, while salinities (ECs) are low.   

• Water stored in Jervois Dam has low turbidity as well as low concentrations of TSS, 
TDS and metals. This was expected as the catchment upstream of the dam is 
located outside of the mineralised region of the Project area. Water quality 
immediately downstream of Jervois Dam (monitoring sites JSW02 and JSW06) is 
consistent with the observed water quality in the dam.  

• In the undisturbed areas along the Unca Creek Tributary (monitoring sites JSW04, 
JSW05, JSW07 and JSW08), turbidity is relatively high, while concentrations of TSS 
and metals are also relatively high. The catchment upstream of these monitoring 
sites is located within in the mineralised region of the Project area. This likely 
resulted in the elevated metal concentrations observed here despite the absence of 
mining disturbance in the contributing catchment.   

• Downstream of the Project area (monitoring sites JSW01, JSW09 and JSW10), 
contaminant concentrations are consistent with those observed in the undisturbed 
areas along the Unca Creek Tributary. Runoff from the mineralised zone within the 
Project area reports to these monitoring sites. It is possible that runoff from 
existing mining disturbance in the catchment of Unca Creek and its tributary may 
have also contributed to the elevated contaminant concentrations observed here.  
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Figure 2.7 – Locations of baseline surface water quality monitoring sites 
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Table 2.3 – Water quality data for the watercourses across the Project area 

Monitoring 
Site No. Statistic 

Non-metallic indicators Metals and metalloids (total, except Mg) 

pH
 

EC
 (

μS
/c

m
) 

To
ta

l s
us

pe
nd

ed
 

so
lid

s 
(m

g/
L)

 

To
ta

l d
is

so
lv

ed
 

so
lid

s 
(m

g/
L)

 

Tu
rb

id
it

y 
(N

TU
) 

D
is

so
lv

ed
 o

xy
ge

n 
(%

 s
at

ur
at

io
n)

 

Su
lp

ha
te

 (
m

g/
L)

 

N
it

ra
te

 (
m

g/
L)

 

A
lu

m
in

iu
m

 (
μg

/L
) 

A
rs

en
ic

 (
μg

/L
) 

Ca
dm

iu
m

 (
μg

/L
) 

Co
pp

er
 (

μg
/L

) 

Ir
on

 (
μg

/L
) 

Le
ad

 (
μg

/L
) 

M
ag

ne
si

um
 

(f
ilt

er
ed

) 
(m

g/
L)

 

M
an

ga
ne

se
 (

μg
/L

) 

M
er

cu
ry

 (
μg

/L
) 

N
ic

ke
l (

μg
/L

) 

Zi
nc

 (
μg

/L
) 

JSW01 

N 3 3 3 3 3 n/a 3 3 2 3 3 3 2 3 3 3 3 3 3 

Min. 6.5 26 2,520 20 530 n/a 0.4 0.010 <10 2.0 0 75 160 32 0.7 50 <0.1 32 130 

Max. 7.4 67 6,980 50 1390 n/a 1.3 0.085 <10 73.4 58 120 250 71 1.8 680 88.1 72 340 

Mean 6.8 47 4,147 37 1097 n/a 0.9 0.037 <10 47.9 35 93 205 52 1.2 260 53.1 53 237 

JSW02 

N 2 2 2 2 2 n/a 2 2 2 1 2 2 1 2 2 2 1 2 2 

Min. 6.4 39 100 20 100 n/a 1.5 0.005 <10 13.0 36 5 10 3 0.6 <50 12.3 4 10 

Max. 6.6 39 380 30 250 n/a 2.5 0.010 <10 13.0 54 15 10 17 1.1 <50 12.3 8 50 

Mean 6.5 39 240 25 175 n/a 2.0 0.008 <10 13.0 45 10 10 10 0.9 <50 12.3 6 30 

JSW03 

N n/a 

Min. n/a 

Max. n/a 

Mean n/a 

JSW04 

N 2 2 2 2 2 n/a 2 2 2 2 2 2 2 2 2 2 2 2 2 

Min. 6.2 29 1,540 10 730 n/a 0.7 0.005 <10 40.2 42 45 40 25 0.6 <50 40.7 28 110 

Max. 6.5 52 4,820 30 760 n/a 0.7 0.030 <10 48.1 46 50 40 28 0.9 <50 46.9 36 140 

Mean 6.4 41 3,180 20 745 n/a 0.7 0.018 <10 44.2 44 48 40 27 0.8 <50 43.8 32 125 

JSW05 

N 2.0 2 2 2 2 n/a 2.0 2.000 2 1.0 2 2 1 2 2.0 2 1.0 2 2 

Min. 6.4 30 20 20 61 n/a 1.6 0.005 <10 50.3 40 5 40 2 0.6 <50 46.8 <2 <10 

Max. 6.8 47 1,880 30 1160 n/a 2.0 0.285 <10 50.3 52 50 40 44 0.7 <50 46.8 32 180 

Mean 6.6 39 950 25 611 n/a 1.8 0.145 <10 50.3 46 28 40 23 0.7 <50 46.8 17 95 
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Table 3.3 - Water quality data for the watercourses across the Project area (continued) 

Monitoring 
Site No. Statistic 

Non-metallic indicators Metals and metalloids (total, except Mg) 
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JSW06 

N 1 1 1 1 1 n/a 1 1 1 n/a 1 1 1 1 1 1 n/a 1 1 

Min. 7.1 137 110 110 8 n/a 17.3 <0.02 <10 n/a 38 <5 <10 <1 4.2 <50 n/a 2 <10 

Max. 7.1 137 110 110 8 n/a 17.3 <0.02 <10 n/a 38 <5 <10 <1 4.2 <50 n/a 2 <10 

Mean 7.1 137 110 110 8 n/a 17.3 <0.02 <10 n/a 38 <5 <10 <1 4.2 <50 n/a 2 <10 

JSW07 

N 2 2 2 2 2 n/a 2 2 1 2 2 2 1 2 2 1 2 2 2 

Min. 6.2 25 2,790 30 800 n/a 0.7 0.175 <10 2.5 0 60 460 44 0.7 <50 0.1 46 200 

Max. 7.1 35 3,490 30 860 n/a 0.8 0.485 <10 56.9 56 140 460 44 0.9 <50 60.7 48 260 

Mean 6.7 30 3,140 30 830 n/a 0.8 0.330 <10 29.7 28 100 460 44 0.8 <50 30.4 47 230 

JSW08 

N 2 2 2 2 2 n/a 2 2 1 2 2 2 1 2 2 2 2 2 2 

Min. 6.5 10 1,400 10 350 n/a 0.2 0.005 <10 1.5 0 45 80 16 0.2 <50 <0.1 16 60 

Max. 7.1 26 4,090 10 670 n/a 0.9 0.210 <10 35.0 44 60 80 24 0.4 585 40.3 26 120 

Mean 6.8 18 2,745 10 510 n/a 0.6 0.108 <10 18.3 22 53 80 20 0.3 318 20.2 21 90 

JSW09 

N 4 4 4 4 4 n/a 4 4 4 4 4 4 2 4 4 3 4 4 4 

Min. 6.4 18 410 10 420 n/a 0.3 0.010 <10 1.5 0 50 170 17 0.5 <50 <0.1 22 100 

Max. 7.0 75 9,090 60 1730 n/a 1.3 0.215 10 104.0 58 470 280 106 1.8 815 114.0 98 360 

Mean 6.8 40 3,788 33 1113 n/a 0.8 0.070 10 41.7 27 178 225 60 1.0 305 44.1 54 225 

JSW010 

N 1 1 1 1 1 n/a 1 1 1 1 1 1 1 1 1 1 1 1 1 

Min. 6.8 62 2,120 40 1420 n/a 1.7 0.015 <10 46.8 40 55 930 370 1.4 <50 54.5 44 320 

Max. 6.8 62 2,120 40 1420 n/a 1.7 0.015 <10 46.8 40 55 930 370 1.4 <50 54.5 44 320 

Mean 6.8 62 2,120 40 1420 n/a 1.7 0.015 <10 46.8 40 55 930 370 1.4 <50 54.5 44 320 
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Table 3.3 - Water quality data for the watercourses across the Project area (continued) 

Monitoring 
Site No. Statistic 

Non-metallic indicators Metals and metalloids (total, except Mg) 
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Jervois Dam  
(03/03/2018) 
(see note a) 

N 1 1 1 1 1 n/a 1 1 1 1 n/a 1 1 1 1 n/a n/a 1 1 

Min. 6.7 106 80 80 7 n/a 5.4 0.260 <10 1.0 n/a <5 <10 <1 2.8 n/a n/a 2 <10 

Max. 6.7 106 80 80 7 n/a 5.4 0.260 <10 1.0 n/a <5 <10 <1 2.8 n/a n/a 2 <10 

Mean 6.7 106 80 80 7 n/a 5.4 0.260 <10 1.0 n/a <5 <10 <1 2.8 n/a n/a 2 <10 

Jervois Dam 
(10/01/1991) 
(see note b) 

N 1 1 1 1 1 n/a 1 1 n/a n/a n/a n/a 1 n/a 1 n/a n/a n/a n/a 

Min. 6.9 170 72 125 26 n/a 7 8 c n/a n/a n/a n/a 4.1 n/a 4.0 n/a n/a n/a n/a 

Max. 6.9 170 72 125 26 n/a 7 8 c n/a n/a n/a n/a 4.1 n/a 4.0 n/a n/a n/a n/a 

Mean 6.9 170 72 125 26 n/a 7 8 c n/a n/a n/a n/a 4.1 n/a 4.0 n/a n/a n/a n/a 
a – Data obtained from surface water sampling undertaken by KGL in March 2018.   
b – Data obtained from the NT government water portal for the Jervois Dam gauge. 
c – Nitrate concentration appears inconsistent compared to data from other monitoring sites. 

n/a – No available data 
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Table 2.4 – Grouped water quality data for undisturbed areas in Unca Creek and the Unca Creek Tributary 

Monitoring 
Site Group 

(Site #) 
Statistic 

Non-metallic indicators Metals and metalloids (total) 
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Undisturbed areas in the Unca Creek Tributary 

  N 8 8 8 8 8 n/a 8 6 6 7 6 7 5 8 8 1 6 7 7 

Group A 20%ile 6.3 25 1,456 10 35 n/a 0.7 0.030 <10 9.0 42 46 40 19 0.5 n/a 40.3 26 112 
(JSW04, 
JSW05, Median 6.5 30 2,335 25 43 n/a 0.8 0.193 <10 40.2 45 50 40 27 0.7 n/a 43.8 32 140 

 JSW07, and 
JSW08) 80%ile 7.0 42 3,850 30 68 n/a 1.3 0.285 <10 49.9 52 60 156 44 0.8 n/a 46.9 44 196 

 Mean 6.6 32 2,504 21 50 n/a 1.0 0.198 <10 33.5 47 64 132 28 0.6 585 39.3 33 153 

Undisturbed areas in Unca Creek 
 N 3 3 3 3 3 n/a 3 1 3 1 3 1 1 3 3 3 1 3 2 

Group B Min. 6.4 39 100 20 8 n/a 1.5 0.010 <10 13.0 36 15 10 2 0.6 <50 12 2 10 
(JSW02 and 

JSW06) Max. 7.1 137 380 110 250 n/a 17.3 0.010 <10 13.0 54 15 10 8 4.2 <50 12.3 8 50 

  Mean 6.7 72 197 53 119 n/a 7.1 0.010 <10 13.0 43 15 10 5 2.0 <50 12.3 5 30 
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3 Environmental values and 
beneficial uses 

3.1.1 Environmental values 

Environmental values (EVs) are the qualities of waterways to be protected from activities 
in the catchment. Protecting environmental values aims to maintain healthy aquatic 
ecosystems and waterways that are safe and suitable for community use. Environmental 
values reflect the ecological, social and economic values and uses of the waterway (such 
as stock water, cultural uses, maintaining biodiversity, fishing and agriculture). 

The processes to identify EVs and determine water quality objectives (WQOs) are based on 
the National Water Quality Management Strategy: Implementation Guidelines (NWQMS, 
1998). They are further outlined in the Australian and New Zealand Guidelines for Fresh 
and Marine Water Quality (ANZECC & ARMCANZ, 2000). 

There are no currently prescribed EVs for the Project Area. Therefore, based on the 
NWQMS (1998) and ANZECC & ARMCANZ (2000) guidelines, the following EVs are proposed 
for the Project: 

• aquatic ecosystems; 

• primary industries including stock drinking water, irrigation and general water uses; 

• recreation and aesthetics; and 

• cultural and spiritual values. 

3.2 BENEFICIAL USES 
There are no beneficial uses as declared under the Water Act, or sites of conservation 
significance in the vicinity of the Project. 

3.3 MIXING ZONES 
Mixing zones are specifically defined areas where the water quality may be below that 
required to protect environmental values and beneficial uses. 

There are no mixing zones currently in place at the Project site. 

3.4 SURFACE WATER SITE SPECIFIC TRIGGER VALUES 
Based on the ANZECC & ARMCANZ (2000) guideline, the condition of the watercourses in 
the vicinity of the Project is considered as Condition 2: slightly to moderately disturbed 
ecosystem. The adopted surface water quality indicators relevant to meeting the above 
EVs are sourced from the ANZECC & ARMCANZ (2000) guideline.  

Table 3.1 shows the adopted water quality objectives (WQOs) for the receiving waters 
downstream of the Project. It is anticipated that these WQOs will be applied to any waste 
discharge licence issued for the Project site. 

The ANZECC & ARMCANZ (2000) WQOs for aquatic ecosystems are considered to be the 
most conservative of the EVs listed above and have therefore been adopted as the surface 
water WQOs for most parameters. Where no aquatic ecosystem WQO value is available for 
a certain parameter, a WQO has been sourced from alternative EVs (as listed in Section 
4.1). WQOs for pH, electrical conductivity (EC), turbidity, dissolved oxygen (DO), sulphate 
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and iron were sourced from ANZECC & ARMCANZ (2000) guidelines for either livestock 
drinking water or recreation.  

The following is of note with regards to the adopted WQOs: 

• The WQOs in Table 3.1 were obtained from the ANZECC & ARMCANZ (2000) guideline 
for aquatic ecosystems based on 95% of species level of protection, except for pH, 
EC, turbidity, DO, sulphate, nitrate and iron.   

• The ANZECC & ARMCANZ (2000) recommended pH level for general water uses is 
between 6 and 8.5 for groundwater and between 6 and 9 for surface water. The 
recommended pH limit of between 6 and 8.5 is adopted for the Project. 

• The adopted WQO limits for EC and sulphate are based on the ANZECC & ARMCANZ 
(2000) guidelines for livestock drinking water. 

• In absence of more site-specific guidelines, the adopted turbidity limit is based on 
the ANZECC & ARMCANZ (2000) guidelines for upland and lowland rivers in south 
central Australia: low rainfall area. 

• In absence of more site-specific guidelines for arid regions, the adopted DO (%) limit 
is based on the ANZECC & ARMCANZ (2000) guidelines for freshwater lakes and 
reservoirs in south central Australia: low rainfall area. No data is available in the 
guideline for upland rivers, which would have been more representative of the 
Project area.   

• The WQO limit for iron is based on the ANZECC & ARMCANZ (2000) guidelines for 
recreational purposes.     

The adopted WQO limits will be revised once a suitable number of water quality samples 
are available from the background surface water monitoring stations at the Project 
(JSW04, JSW05, JSW02 and JDW06) to develop site specific WQOs. The current background 
water quality sampling data is not suitable for deriving site specific WQOs as no filtered 
metalloid concentrations have been measures (only total metal concentrations are 
available).  

There are no WQOs available for total suspended solids (TSS). Background TSS 
concentrations are very high in both Unca Creek (Group B monitoring sites) and Unca Creek 
Tributary (Group A monitoring sites). The sampled TSS concentrations in Group A are 
significantly less than those for Group B, which reflects the differences in catchment type. 
The maximum sampled TSS concentration in Group A monitoring sites has been 
conservatively adopted as the WQO. It is likely that parameters other than TSS will 
determine releases of water at the Project. 

3.4.1 Comparison of WQOs against observed water quality 

Table 3.1 compares the adopted WQOs against the 80th percentile observed water quality 
for Group A monitoring sites, which consists of 11 samples obtained from undisturbed 
areas within the Project area. The data indicates that: 

• Observed water quality parameters are within the WQO limits for pH, EC, TDS, 
sulphate, nitrate and magnesium. However, the observed turbidity is significantly 
higher than the WQO limit.   

• Metal concentrations for all other metalloids (except magnesium) were not 
measured for filtered samples, therefore the observed metal concentrations (total 
metals) cannot be directly compared with the WQOs (filtered metals).        
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Table 3.1 – Adopted surface water quality objectives (WQOs) for the Project, and 
comparison with observed water quality data 

Parameter Abbreviation Units Adopted  
WQO value a 

Group A 
observed water 
quality (80%ile) 
(see Table 3.4) i 

Non-metallic indicators 

pH pH pH units 6.0 - 8.5 b 7.1 

Electrical conductivity EC μS/cm 5,970 c 42 

Total dissolved solids TDS mg/L 4,000 c  30 

Total suspended solids TSS mg/L 380 k 3,850 

Turbidity Turbidity NTU 50 d 1,160 

Dissolved oxygen DO % saturation 90 e n/a 

Sulphate SO4 mg/L 1,000 f 1.3 

Nitrate NO3 mg/L 0.7 0.240 

Metals and metalloids (filtered, unless otherwise stated) 

Aluminium Al μg/L 55 <10 (total) j 

Arsenic As μg/L 24 59.2 (total) j 

Cadmium Cd μg/L 0.2 54 (total) j 

Copper Cu μg/L 1.4 92 (total) j 

Iron Fe μg/L 300 g 232 (total) j 

Lead Pb μg/L 3.4 44 (total) j 

Magnesium Mg mg/L 2,000 h 0.9 

Manganese Mn μg/L 1,900 661 (total) j 

Mercury Hg μg/L 0.6 66.9 (total) j 

Nickel Ni μg/L 11 49 (total) j 

Zinc Zn μg/L 8 244 (total) j 
a – Obtained from Table 3.4.1 in ANZECC & ARMCANZ (2000) based on 95% species level of protection, unless 
otherwise stated. 
b – Section 4.2.10.1 in ANZECC & ARMCANZ (2000) for general water uses. 
c – Table 4.3.1 in ANZECC & ARMCANZ (2000), adopted the lower limit for beef cattle and horses. 
d – Table 3.3.9 in ANZECC & ARMCANZ (2000) for upland & lowland rivers. 
e – Table 3.3.8 in ANZECC & ARMCANZ (2000) for lowland rivers and freshwater lakes and reservoirs. 
f – Section 4.3.3.4 in ANZECC & ARMCANZ (2000) for livestock drinking water. 
g – Table 5.2.3 in ANZECC & ARMCANZ (2000) for recreational purposes. 
h – Section 4.3.3.2 in ANZECC & ARMCANZ (2000) for livestock drinking water. 
i – Group A sites are representative of undisturbed areas within the mineralised zone of Project area. 
j – Testing on filtered samples was not undertaken. 
k – No WQO values for TSS available, maximum sample TSS concentration from Sample group B nominated 
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4  Waste Discharge Licence 

4.1 GENERAL 
A WDL will be acquired for the Project. Under a WDL, managed releases from an 
authorised discharge point are permitted only when the managed release will not 
contribute to the exceedance of water quality trigger levels specified in the WDL. The 
WDL also specifies regulatory requirements for monitoring, recording and reporting of 
mine water releases and mining activities that are associated with the WDL as well as 
ongoing investigations and plans in support of the WDL. 

Although the water balance model suggests that managed releases will not be required 
from the Project, a WDL will be required to ensure flexibility for water management at the 
Project and to define the requirements for monitoring at the site to ensure relevant EVs 
are protected. 

4.2 AUTHORISED DISCHARGE AND MONITORING POINTS 

4.2.1 The Mine 

Figure 4.1 shows the proposed authorised discharge point and authorised monitoring points 
for the Project WDL. The authorised discharge point is located in the Unca Creek diversion 
channel adjacent to the Process Water Dam (referred to as the Unca Creek Discharge Point 
(UCDP). 

The proposed authorised discharge point enters Unca Creek upstream of the confluence 
with the Unca Creek tributary. The proposed authorised monitoring point along the Unca 
Creek is JSW10, which is located upstream of Lucy Creek Access Road, and also upstream 
of the confluence with the Unca Creek tributary. 

Managed releases from the authorised discharge point would be permitted only when the 
managed release will not contribute to the exceedance of water quality trigger levels at 
the downstream authorised monitoring point (JSW10) (refer to Table 4.1).  
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Figure 4.1 – Proposed Jervois Project authorised discharge and monitoring points 
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4.3 OPERATIONAL RULES DURING DISCHARGE 
Sampling requirements for any managed releases will be undertaken in accordance with 
Conditions of the WDL. Details of the proposed monitoring program at the Project is 
provided in Section 9. 

4.4 NOTIFICATION OF A MANAGED RELEASE EVENT 
Notification of the release event to the Administering Authority must be provided in a 
monthly discharge monitoring report that must be completed by the end of the subsequent 
calendar month following any discharge event. Details to be included in the monthly 
discharge monitoring report will be specified in the WDL conditions. 

The Administering Authority must be notified of any non-compliance with the WDL within 
24 hours of first becoming aware of the non-compliance. Details to be included provided in 
the notification of non-compliance will be specified in the WDL conditions. 

4.5 REPORTING REQUIREMENTS 
A completed Annual Return must be provided to the Administering Authority within 10 
business days after the anniversary date (31 August) that relates to the preceding 
12-month period. 
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5 Surface water management 

5.1 GENERAL 
The key objectives of the Project’s water management system are: 

• To protect environmental values of the receiving waters downstream of the Project 
during the operational period and post-closure; and 

• To ensure that the Project has sufficient water available for operations during dry 
times. 

The water management system proposed for the Project has been designed to achieve 
these objectives, as discussed in the following sub-sections.  

The proposed water management system (WMS) layout for the Project is shown Figure 5.1 
for the Reward operations and Figure 5.2 for the Bellbird operations. A schematised plan 
for the WMS configuration is shown in Figure 5.3.  

5.2 SURFACE WATER TYPES 
For surface water management purposes, the surface water that is generated and/or 
managed at the Project is divided into five classes based on water quality: 

• Undisturbed runoff: runoff from catchments unaffected by mining; 

• Raw water (potable standard): raw water suitable for use in supplying the potable 
water treatment plant. Raw water (potable) standard will not have been in contact 
with any areas disturbed by mining, or any ore bodies. Raw water (potable 
standard) is typically sourced from Jervois Dam or the external borefield. 

• Raw water (plant standard): water suitable for use in the raw water streams of the 
process plant. Raw water (plant standard) will have suitably low levels of TSS to 
prevent clogging of machinery nozzles but may have elevated levels of metalloids. 
Raw water (plant standard) is typically sourced from groundwater dewatered from 
the underground mining operations. 

• Sediment laden water: sediment laden runoff from waste rock dumps. Sediment 
laden water is suitable for use as make-up process water in the plant, and for dust 
suppression. May be suitable for release to the environment dependant on long term 
water quality monitoring results. 

• Mine affected water: runoff from areas where chemicals, contaminants or oxidised 
ore may be present. Includes runoff that collects from the process plant, ROM and 
product stockpiling areas, open cut mining pits and tailings storage facilities. 
Suitable for use as make up process water in the plant and for dust suppression. 
Unlikely to be suitable for release to the environment. 
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Figure 5.1 - Proposed water management system (WMS) lay out for the Reward mining operations 
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Figure 5.2 - Proposed water management system (WMS) layout for the Bellbird and Rockface mining operations 
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Figure 5.3 – Water management system schematic 
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5.3 KEY WATER MANAGEMENT OBJECTIVES 
The adopted principles for management of water on the site are summarised as follows:  

• Existing surface water drainage patterns will be maintained where practical to do 
so; 

• Water from different sources will be managed separately: 

o Undisturbed runoff will be diverted around disturbed areas where 
practical;  

o Mine affected water collected in-open cut pits, and in the process water 
dam will be managed using temporary in-pit sumps and re-used within the 
water management system; 

o Sediment-laden runoff from the proposed waste rock dumps will be 
captured in dedicated sediment dams and re-used within the water 
management system; 

o Raw water (plant standard) dewatered from the open cut pits and 
underground mines will be reused within the water management system. 

• Water will be selected for use based on water quality considerations;  

• Water collected on site as part of mining operations will be used preferentially in 
order to reduce demand on external water sources. Water for mine operating 
purposes (excluding supplying potable water) will be sourced preferentially as 
follows: 

o Mine affected water; 

o Sediment laden water; 

o Raw water (plant standard), dewatered from the underground mines; 

o Raw water (potable standard), sourced from Jervois Dam; and 

o Raw water (potable standard) sourced from the external borefield. 

5.4 WATER MANAGEMENT AT THE MINE 

5.4.1 General 

To achieve the water management objectives and strategies listed Section 5.4, mine water 
is managed based on quality using the mine water quality classification system. The 
classification of mine water in each storage is affected by the water source (e.g., 
catchment, land use interactions, etc), water use and interactions with other waters on 
site.  

The quality of water stored in each mine water storage will be sampled regularly as part of 
the mine’s proposed water quality monitoring program to identify trends in water quality 
over time, inform mine water management decisions and comply with the WDL. 

5.4.2 Sources of water 

Water captured and stored in the site water management system would comprise a 
mixture of runoff water from various catchment land use types and groundwater from 
seepage into the underground mines.  Full details of the water quality of water in the 
water management system will not be known until the project is operational. 

The water quality characterisation described in the following sections has been used (in 
conjunction with the site water balance model) for the purposes of assessing the potential 
risks for the receiving waters.  
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Undisturbed Areas – surface runoff from undisturbed areas is likely to be of a similar 
quality to those samples monitoring stations JSW04, JSW05, JSW07 and JSW08. The data 
from these monitoring locations is detailed in Section 3.9 of this report. Runoff from 
undisturbed areas will be diverted around disturbance areas and released to the 
environment. 

Water Storage Surfaces – direct rainfall onto water surfaces will have negligible dissolved 
salt/metal concentrations. 

Runoff from ROM and product stockpiles (mine affected water) – runoff from the ROM 
and product stockpiles will likely have been in contact with exposed ore. It is likely this 
runoff would contain sediment and elevated levels of metals. It will not be suitable for 
release to the environment and will be collected and reused on site. 

Runoff from process plant area (mine affected water) – runoff from the process plant 
area will likely have been in contact with ore, and may contain sediment, chemicals and 
oil and grease. It will not be suitable for release to the environment and will be collected 
and reused on site. Suitable at source controls will be implemented within the process 
plant area to contain oil and grease and chemicals: 

• Appropriate bunding of all chemical stores; and 

• Hydrocarbon capture and oil and grease separators. 

Runoff from pit areas (mine affected water) – water collecting on the floor of the pits is 
likely to surface runoff that has been in contact with exposed ore. It is likely this runoff 
would contain sediment, elevated levels of metals and potentially oil and grease. It will 
not be suitable for release to the environment and will be collected and reused on site. 

Groundwater seepage to underground mines (raw water plant standard)– Groundwater 
seepage into the underground mine will likely have been in contact with ore, and may 
contain elevated levels of metals. It will not be suitable for release to the environment 
and will be collected and reused on site. 

Waste rock dumps (sediment laden water) – It is expected that runoff from the dumps 
will generally be of similar quality to background runoff from undisturbed catchments 
within the project site, and will not contain acid rock drainage or significantly elevated 
concentrations of metalloids (beyond background values). It is likely that the runoff from 
the waste rock dumps would be suitable for release to the environment. However, it is 
proposed to monitor runoff quality from the waste rock dumps for the first 4 years of 
Project life, and pump the contents of the sediment dams back to the mine water 
management system. If water quality monitoring indicates that runoff is of suitable 
quality, controlled releases of runoff to the environment (following runoff events) could be 
made from the sediment dams from year 5 of Project life. 

5.4.3 Site water demands 

Based on the water mass balance process flow diagram for the Project (Sedgman, 2018) 
the predicted water demand rate to the Potable Water Treatment Plant is 3.8 T/h 
(0.1 ML/d or 36.5 ML/year). Based on a plant yield of 50%, 1.9 T/h (0.05 ML/d) of treated 
water from the Potable Water Treatment Plant will be used to supply potable water uses 
at the mine camp and the administration area. The remaining 1.9 T/h (0.05 ML/d) waste 
stream from the potable water treatment plant will be pumped to the process plant to 
supply non-potable uses. 

5.4.3.1 Process plant demands 

The Sedgman (2018) water mass balance shows the Process Plant is projected to require a 
constant water demand rate of 86.1 T/h (2.05 ML/d) over the life of the Project, which 
includes: 

• 55 T/h (1.3 ML/d or 475 ML/year) of raw water (plant standard); and 

• 31 T/h (0.75 ML/d or 274 ML/year) of process water (mine affected water or 
sediment laden water).  
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The above water demand rate has accounted for all internal recycling of processed water 
within the process plant and tailing storage facility. If insufficient mine affected or 
sediment laden water is available to supply the process water demand to the plant, raw 
water will be used to supply the plant demand.  

5.4.3.2 Dust suppression 

Dust suppression demand rates were calculated based on the predicted surface area 
(waste rock dump, open cut pits, haul roads and access roads) to be wetted, and the 
average daily evaporation rate for during dry days. The following methodology was 
adopted: 

• For mining pit and waste rock dumps, dust suppression demand was calculated 
assuming that 50% of the total area require dust suppression. Dust suppression is not 
required when the open cut pit or waste rock dump is no longer in operation.    

• For haul roads and access roads, dust suppression demand was calculated based on a 
total road length of 13.9 km and road width of 30 m as per the proposed haul road 
layout supplied by KGL. The total road surface area requiring dust suppression will 
remain the same over the life of the Project. 

• Based on the 129-year Patch Point data, there is an average of 354 dry days per 
year, and an average daily evaporation rate of 5.6 mm during these dry days. The 
daily dust suppression rate for each mine stage was calculated by multiplying the 
average daily evaporation rate (5.6 mm) and the surface area requiring dust 
suppression.  

Table 5.1 shows the adopted dust suppression demand rates over the Project life. It was 
assumed that the dust suppression water demand may be obtained from sources of lower 
water quality (via the Process Water Tank), such as harvested surface runoff and 
groundwater collected in-pit.  

Table 5.1 – Dust suppression demand 

Project year  

Area requiring dust suppression 
(ha) Total dust 

suppression 
demand (kL/d) 

Estimated annual 
average dust 
suppression 

demand (ML/yr) 
Mining 

Pit 

Waste 
rock 
dump 

Haul roads / 
access 
roads 

EOY0 to EOY4 16.2 33.4 41.6 3,605 1,317 
EOY4 to EOY5 25.3 50.8 41.6 4,324 1,566 
EOY5 to EOY6 25.3 44.1 41.6 4,142 1,513 
EOY6 to EOY7 25.3 37.4 41.6 3,961 1,447 
EOY7 to EOY8 25.3 30.8 41.6 3,779 1,380 
EOY8 to EOY10 25.3 15.4 41.6 3,361 1,228 

5.4.3.3 Underground mining equipment demands 

A maximum nominal underground mining demand rate of 100 kL/d was adopted when all 
three underground mines (Rockface, Bellbird and Reward) are operating. That is, the 
adopted underground mine demand is 33.3 kL/d for each operating underground mine. 
Table 5.2 shows the adopted underground mine demand rates over the Project life. It is 
assumed that underground mining equipment demands can be supplied from raw water 
(plant standard), mine affected water and sediment laden water if necessary. If 
insufficient water is available from the above sources, raw water (potable standard) will 
be used. 
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Table 5.2 – Underground mining demand 

Project  
year 

Marshall / 
Reward 

operations 

Bellbird  
operations 

Rockface  
operations 

Underground 
mine demand 

(kL/d) 

Underground 
mine demand 

(ML/yr) 

EOY0 to EOY4 open cut only none underground 
only 33.3 12.2 

EOY4 to EOY5 open cut + 
underground 

open cut 
only 

underground 
only 66.7 24.3 

EOY5 to EOY6 underground 
only 

open cut 
only 

underground 
only 66.7 24.3 

EOY6 to EOY7 underground 
only 

open cut + 
underground 

underground 
only 100.0 36.5 

EOY7 to EOY8 underground 
only 

open cut + 
underground none 66.7 24.3 

EOY8 to EOY10 underground 
only 

underground 
only none 66.7 24.3 

5.4.4 Groundwater inflows 

5.4.4.1 Open cut mining pit dewatering 

Runoff and any groundwater seepage (mine affected water) collecting in the Reward and 
Bellbird open cut pits will be collected in sumps before being pumped out the process 
water dam. 

CloudGMS (2018) provided estimates of the groundwater seepage rates for the Reward and 
Bellbird open cut pits. Evaporation from the pit surfaces will exceed the maximum 
predicted seepage rates to both pits, and hence net volume of groundwater that will need 
to be dewatered from the open cut pits is predicted to be zero. 

5.4.4.2 Underground mine dewatering 

Groundwater that seeps into the underground mining operations will be pumped to a 
collection sump at the portal of each mine before being pumped back to the underground 
dewatering dam. Groundwater that seeps into the underground mining operations is 
expected to be of good quality (suitable for use to supply raw water demands in the 
process plant (CloudGMS, 2018). Figure 5.4 shows the CloudGMS (2018) predicted 
groundwater inflow rates to each of the underground mines at the Project. The following 
is of note: 

• Until the end of year 4, the only groundwater inflows are into the Rockface 
underground mine, which peaks at approximately 1,185 ML/year (3.2 ML/day) in 
year 4 of operations; 

• Underground mining at Reward commences in year 5, and groundwater inflows to 
the Reward underground peak in year 7 at approximately 1,560 ML/year 
(4.4 ML/day); 

• Underground mining commences at Bellbird in year 7, and groundwater inflows to 
the Bellbird underground peak in year 8 at approximately 585 ML/year (1.6 ML/day); 

• The total groundwater inflow to the underground mines peaks in year 7 at 
2,346 ML/year (6.4 ML/day); and 

• Underground mining at Rockface is complete at EOY7, and it is not proposed to 
continue to dewater the Rockface underground mine beyond that point in time, 
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however the Rockface underground will be used as a source of water as needed 
from EOY7 onwards. 

 
Figure 5.4 – Predicted groundwater inflows to underground mines 

5.4.4.3 Sensitivity of predicted groundwater inflows 

CloudGMS (2018) indicates that the predicted groundwater inflows to the open cut pits and 
underground mines are particularly sensitive to the adopted hydraulic conductivity in the 
groundwater model. 

CloudGMS (2018) states that groundwater inflows are forecast to decrease by a factor of 
about 40% due to a decrease in hydraulic conductivity, and conversely groundwater inflows 
are forecast to increase by a factor of about 40% due to an increase in hydraulic 
conductivity. 

5.4.5 Waste rock dump runoff and sediment dams 

The material placed in the waste rock dumps and the proposed dump construction 
methods will ensure that runoff from the dumps is generally of similar quality to 
background runoff from undisturbed catchments within the project site, and will not be 
contain acid rock drainage or significantly elevated concentrations of metalloids (beyond 
background values). Nevertheless, a cautionary approach has been adopted to the 
management of runoff from the waste rock dumps: 

• During the first 4 years of project life, when groundwater inflows to the 
underground mine are low, runoff captured in the waste rock sediment dams will be 
pumped back to the process water dam; 

• Surface runoff and seepage from waste rock dumps that collects in the sediment 
dams would be monitored for water quality parameters including, but not limited to 
pH, EC, major anions (sulfate, chloride and alkalinity), major cations (sodium, 
calcium, magnesium and potassium), TDS and a broad suite of soluble 
metals/metalloids; 

• Uncontrolled releases (spills) from the waste rock sediment dams may still occur in 
the first four years of mining if the design criteria of the sediment dams is exceeded 
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(i.e. a rainfall event greater than the 10% AEP 24-hour storm occurs whilst the 
waste rock dump catchments are saturated); 

• The sediment dam monitoring would be used to validate the anticipated quality of 
water runoff reporting to sediment dams. Initially, the sediment dam monitoring 
would occur on an event basis to demonstrate the water quality of stored waters is 
consistent with the relevant operating parameters to allow releases from sediment 
dams to occur if required.  

• Subject to demonstrating the water quality objectives can be met, the frequency of 
monitoring and suite of parameters for the sediment dam monitoring would be 
reviewed and updated accordingly (e.g. to occur only when releases occur); and 

• It is anticipated that by EOY4 of mine life, sufficient water quality monitoring data 
would be available to determine if runoff and seepage from the waste rock dumps is 
suitable for release from the sediment dams following runoff events. If this is the 
case, then runoff captured in the waste rock sediment dams would no longer be 
pumped back to the process water dam and would be released to the receiving 
environment within 5 days of a runoff event occurring (as per best practice 
sediment dam operation). 

If water quality monitoring data indicates that waste rock dump runoff is not suitable for 
release, the sediment dams will continue to be pumped back to the process water dam 
beyond EOY4, and the storage capacity of the waste rock sediment dam may be increased. 

5.4.6 Managed releases 

No managed releases of mine affected water or dewatered groundwater are predicted to 
be required from the project. Any future managed releases will be undertaken in 
compliance with the WDL. 

5.5 WATER MANAGEMENT INFRASTRUCTURE 

5.5.1 Surface water storages 

Table 5.3 lists the proposed surface water storages for the Project, including the 
catchment area draining to each storage, the proposed storage volume and the type of 
water held in each storage. 

Table 5.3 – Surface water storages 

Storage name Catchment 
area (ha) 

Volume 
(ML) Water type 

Underground dewatering dam NA 10.0 Raw water (plant standard) 
Process water dam 43.6 182.8 Mine affected water 
Sediment dam SD1 15.3 7.5 Sediment laden water 
Sediment dam SD2 27.5 13.5 Sediment laden water 
Sediment dam SD3 20.8 10.2 Sediment laden water 
Jervois dam 1,710 945.0 Raw water (potable standard) 

5.5.1.1 Underground dewatering dam 

An underground dewatering dam will be constructed adjacent to the process plant and 
process water dam. The underground dewatering dam will receive pumped dewatering 
flows from the underground mining operations at Reward, Bellbird and Rockface. This 
water is considered to be raw water (plant standard), and hence requires its own storage 
to ensure it does not mix with mine affected and sediment laden water that is stored in 
the process water dam. 
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The underground dewatering dam is a turkey nest storage (i.e. has no catchment except 
for the dam itself) and has a storage capacity of 10 ML. The underground dewatering dam 
overflows into the adjacent process water dam. 

5.5.1.2 Process water dam 

A process water dam will be constructed between the Unca Creek diversion channel, the 
Reward pit, and the process plant. The process water dam receives inflows from the 
following sources: 

• Catchment runoff from a 43.6 ha mine affected water catchment that includes the 
process plant and ROM and product stockpiles, as well as the existing ROM pad and 
tailing storage dam; 

• Pumped transfers of sediment laden water from the waste rock dump sediment 
dams; 

• Pumped transfers of mine affected water from the open cut mining pits; and 

• Overflows of raw water (plant standard) from the underground dewatering dam; 

The process water dam will have a capacity of approximately 180 ML and will have 
emergency spillway to the adjacent Unca Creek diversion channel. 

5.5.1.3 Waste rock dump sediment dams 

Three sediment dams are proposed to capture runoff from waste rock dumps, including 
two sediment dams for the Reward waste rock dump (SD1 and SD2) and one sediment dam 
for the Bellbird waste rock dump (SD3). Sediment dams have been sized to capture all 
runoff from the waste rock dumps for a 10 % AEP 24-hour rainfall event.  

Sediment laden runoff collected in the waste rock dump sediment dams will be pumped 
back to the process water dam or released to the environment if runoff is of suitable 
quality. 

Sediment dams SD1 and SD2 both overflow into the Unca Creek diversion drain. Sediment 
Dam SD3 overflows into the upper reaches of the Unca Creek tributary. 

5.5.1.4 Jervois Dam Repair 

It is proposed to repair (and improve) Jervois Dam as part of the project. The repair will 
involve construction of an improved dam wall and spillway. The improved dam wall 
(373 mAHD) will limit leakage and improve dam safety during extreme events. The 
upgraded spillway will have capacity to pass the peak 0.1% (1 in 1,000) AEP discharge from 
the dam catchment without the wall becoming overtopped.  

The spillway level will be raised to 370.0 mAHD to provide additional storage volume. The 
storage volume below the spillway will be increased to approximately 945 ML. The new 
spillway level will ensure that the sacred site located upstream of the dam will not be 
inundated by standing water. Figure 5.5 shows the stage-storage relationship for the 
repaired Jervois Dam. 

The repaired Jervois Dam will be used as a source of raw water (potable standard) and will 
have a permanent pump and pipeline to the process plant and potable water treatment 
plant.  

The timing of the repairs to the dam will be determined by a number of factors, including 
the need for additional raw water in the first 4 years of operations. 
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Figure 5.5 – Repaired Jervois Dam stage-storage relationship 

5.5.2 Clean and dirty water diversion drains 

Proposed clean water drains will be constructed to divert undisturbed runoff around 
disturbed areas. Key catchments to be diverted include undisturbed catchments upstream 
of and adjacent to the proposed Tailings Storage Facilities and upstream of the Reward 
and Bellbird waste rock dumps.  

Proposed dirty water drains to capture and convey sediment laden runoff from waste rock 
dumps to the waste rock dump sediment dams. 

Both clean and dirty water drains will be sized to convey all runoff from events up to and 
including 1 % AEP. 

5.5.3 Tailings storage facility 

The proposed tailings storage facility will be located at the site of the existing tailings dam 
to the west of the process plant and to the south of Unca Creek.  

The design and operation of the tailings storage facility will be undertaken by others. The 
tailing storage facility will be designed to have sufficient storage capacity to contain all 
runoff from the tailings storage area. 

The tailing storage facility will include a decant system to return water to the process 
plant. 

No runoff, process water or tailings will be released from the tailing storage facility. 

5.5.4 External borefields 

A borefield will be established external to the Project area to provide raw water (potable 
standard). CloudGMS (2018) proposes a borefield capable of producing up to 2,000 ML/year 
for 10 years. Bores will be completed into the Georgina Basin Carbonate Aquifer at a site 
10km to the north of the mine site.  

http://wrmwater.com.au/


 

wrmwater.com.au 1348-01-D_DRAFT| 19 September 2018 | Page 43  

5.5.5 Potable water and wastewater treatment 

A potable water treatment plant will be located at the Project to supply potable demands 
to the workforce. Wastewater from the accommodation camp and offices will be treated 
by a septic system, with disposal of treated effluent to ground in the vicinity of the camp.  
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6 Site water balances 

6.1 OVERVIEW 
A concept site water balance has been undertaken as part of the Jervois Project EIS (WRM, 
2018a). The site water balance will be reviewed annually to assess the historical 
performance of the water management systems as well as forecast performance over the 
following two years. The annual site water balance assessment is undertaken to 
determine: 

• The ability to meet water supply requirements for mine water demands; 

• The risk of uncontrolled releases (spillway overflows) from on-site water storages; 

• The risk of inundation o the open cut pits and underground mines, and the ability to 
dewater them within an acceptable time frame; 

• The likely behaviour of the various on-site storages during the coming two years; 

• The frequency and volume of any managed releases; 

• Information for storage and pumping infrastructure requirements and trigger action 
response plan (TARP) trigger levels for each year; and 

• Recommendations for additional monitoring and investigations to improve the 
accuracy of future water balances. 

6.2 ASSESSMENT OF FUTURE PERFORMANCE 

6.2.1 OPSIM model development 

The WRM (2018a) study uses the computer-based operational simulation model (OPSIM) 
was be used to assess the behaviour of the mine water balance under varying rainfall and 
catchment conditions throughout the development of the Project. The OPSIM model 
dynamically simulates the operation of the proposed water management system (WMS) and 
keeps complete account of all site water volumes on a daily time step. 

The OPSIM model i configured to simulate the operations of all major components of the 
water management system (WMS). The simulated inflows and outflows included in the 
model are given in Table 6.1. 

Table 6.1 – Simulated Inflows and Outflows to Mine Water Management System 

Inflows Outflows 

Direct rainfall on water surface of storages Evaporation from water surface of storages 

Catchment runoff Process Plant demand 

Groundwater inflow to open cut pits Dust suppression demand 

Groundwater inflow to underground mines Underground mining water demand 

Raw water supply Mine camp and infrastructure area demand 

The OPSIM model uses a 10-year ‘forecast’ period. To assess the effects of varying climatic 
conditions, the forecast model will be run for 118 realisations (with each realisation 
corresponding to the 10 year mine life), using 129 years of simulated climatic and 
streamflow data available from January 1889 to December 2017. A different rainfall input 
sequence is applied to each realisation. The first realisation adopts climatic data from 
1889 to 1898, the second from 1890 to 1899 and so on through the 129 years of simulated 
climatic data. A percentile analysis of the resultant realisations can then be undertaken at 
user-defined confidence intervals to assess the behaviour of the various storages over 
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extended dry and wet periods, reflecting the full range of climatic conditions experienced 
in the last 129 years. 

6.2.2 Forecast water balances 

The WRM (2018a) water balance model will be annually refined and validated against 
observed site data, before being used to undertake a 2-year forecast simulation to predict 
the likely performance of the water management systems for a large range of possible 
climatic conditions. Key water balance results include: 

• The behaviour of the various on-site storages; 

• The risk of overflows from various on-site storages;  

• The ability to dewater the open cut pits and underground mines within acceptable 
time frames; 

• The frequency and volume of any managed water releases; and 

• The overall site water balance. 

Sensitivity analyses will also be undertaken to assess the impact of alternative assumptions 
(e.g., additional water storage, pumping configurations, higher rainfall, etc.) of the water 
management system on the forecast water balance and the water management system 
behaviour. 

The water balance model is also used to inform TARP operating levels at the Mine, 
particularly for the process water dam.  
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7 Jervois flood management 
measures 

7.1 GENERAL 
The flood risk at the Jervois Project has been investigated by a flood study undertaken as 
part of the EIS (WRM, 2018a). The WRM (2018a) Jervois flood model simulates flood 
behaviour of the watercourses and drainage features in the vicinity of the Project. Details 
on the hydrologic and hydrologic and hydraulic model development, validation and results 
are provided in WRM (2018a). 

The proposed Jervois mine infrastructure is generally located outside of the 1% (1 in 100) 
AEP flood extent, with the exception of the proposed Reward pit and underground mine. 
The Unca Creek diversion channel will be constructed to divert floodwater in Unca Creek 
to the north, around the Reward Pit. 

7.2 UNCA CREEK DIVERSION CHANNEL 
The proposed diversion will ensure that the Reward Pit is protected from flows from the 
upstream catchment (including overflows from Jervois Dam) for events up to and including 
0.1% AEP (1,000 year ARI) during the operational phase of the mine. 

The average peak velocities along the proposed diversion are predicted to be 
approximately 0.94 m/s for the 10% AEP event (representative of moderate floods) and 
1.48 m/s for the 1% AEP event (representative of a large floods). The predicted peak 
velocities within the diversion channel are within the upper and lower bounds observed 
under existing conditions (between 0.5 m/s and 1.5 m/s for the 10% AEP event, and 
between 1.0 m/s and 2.0 m/s for the 1% AEP event).  

On this basis, the proposed diversion channel is expected to perform in a similar manner to 
the existing Unca Creek channel under flood conditions. 

The proposed diversion was designed as a trapezoidal channel with a base width of 30 m 
and batter slopes of 1V:5H. The diversion was sized to convey the 0.1% AEP discharge from 
the catchment upstream of the Reward Pit under operational conditions (incorporating the 
raised Jervois Dam spillway). The diversion will be deepest (about 9.9 m) at its middle 
section where it crosses the ridge line north of the Reward Pit. Bunds are also required at 
several locations along the diversion as shown in Figure 7.2 to prevent water overflowing 
from the diversion into the pit along the old creek lines. 

7.3 FLOOD EXTENTS, DEPTHS AND VELOCITIES 
Figure 7.1 and Figure 7.2 show the 1% (1 in 100) AEP peak flood depths, levels and extents 
for the proposed Jervois mine and the process plant and Reward mining area. Figure 7.3 
and Figure 7.4 show the 1% (1 in 100) AEP peak velocities for the proposed Jervois mine 
and the process plant and Reward mining area.  
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Figure 7.1 – 1% AEP Peak flood extent, depths and level contours 
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Figure 7.2 – 1% AEP Peak flood extent, depths and level contours, process plant and 
Reward mining area 
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Figure 7.3 – 1% AEP Peak Velocities 
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Figure 7.4 – 1% AEP Peak Velocities, process plant and Reward mining area 
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7.4 FLOOD MITIGATION MEASURES 

7.4.1 Jervois Dam repair 

It is proposed to repair (and improve) Jervois Dam as part of the project. The repair will 
involve construction of an improved dam wall and spillway. The improved dam wall 
(373 mAHD) will limit leakage and improve dam safety during extreme events. The 
upgraded spillway will have capacity to pass the peak 0.1% (1 in 1,000) AEP discharge from 
the dam catchment without the wall becoming overtopped.  

The spillway level will be raised to 370.0 mAHD to provide additional storage volume. The 
storage volume below the spillway will be increased to approximately 945 ML. The new 
spillway level will ensure that the sacred site located upstream of the dam will not be 
inundated by standing water.   

7.4.2 Unca Creek Diversion Bunds 

There are three proposed bunds along the Unca Creek Diversion are required to prevent 
water overflowing from the diversion channel into the existing creek channels (and then 
into the Reward pit) The bunds will be formed as wide, self-sustaining structures, and will 
have a crest level equivalent to the predicted 0.1% (1 in 1000) AEP peak flood levels in the 
Unca Creek diversion plus 0.3 m freeboard. 

The most upstream bund will double as the embankment wall for the Process Water Dam. 
Bund crest levels along the upstream bund range from 350.7 mAHD near the TSF to 
348.3 mAHD at the Process Water Dam. Bund crest levels along the middle bund (western 
side of Reward pit) range from 347.8 mAHD to 347.2 mAHD. Bund crest levels along the 
downstream bund (eastern side of Reward pit) range from 344.3 mAHD to 344.0 mAHD. 

7.4.3 Process Water Dam Spillway and embankment level 

The Process Water Dam is located between the Unca Creek diversion and the Reward Pit. 
To prevent floodwater from the Unca Creek diversion from entering the Process Water 
Dam, the spillway from the dam will enter the diversion near the eastern end of the 
upstream bund. The spillway level will be 348.50 mAHD, which is above the predicted 0.1% 
(1 in 1000) AEP peak flood level in the Unca Creek diversion. 

The Process Water Dam embankment located adjacent to the Reward Pit wil have a crest 
level of 349.0 mAHD. 

7.4.4 Erosion management 

Excessive velocities are not predicted in the Unca Creek diversion channel, and therefore 
excessive erosion (beyond what naturally occurs in streams at the Project) is unlikely to 
occur. Nevertheless, the diversion channel will be inspected following flow events to 
identify any locations where erosion is occurring and identify remediation works. 

7.4.5 Inundation of waste rock dumps and toe of TSF 

Modelling has shown that the proposed waste rock dumps an TSF are not inundated during 
a 1 % (1 in 100) AEP flood event. Hence it unlikely that floodwater would interact with 
these structures and cause damage. 
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8 Surface water monitoring 

8.1 OVERVIEW 
In addition to collecting site rainfall and meteorological data, Jervois Mine will operate a 
surface water monitoring network and data collection program within and in the vicinity of 
the mine site to collect: 

• Background surface water (undisturbed) quality data along natural streams 
upstream and downstream of the mine site, and through the mine site;  

• Surface water storage (storage) quantity and quality data in the water storages at 
the mine site; and 

• Receiving environment surface water (receiving) quality data along streams 
downstream of disturbance areas at the mine site. 

Figure 8.1 shows the locations of the proposed water quality monitoring points. Data from 
the water monitoring stations will be used to inform mine site water use and water 
inventories, validate hydrologic, hydraulic and water balance modelling, in addition to 
assessing the impact of mining activities on water quality in the receiving waters and 
demonstrating compliance with the WDL conditions. 

8.2 SURFACE WATER STORAGES 
The proposed storages at the Project (process water dam, Jervois Dam, underground 
dewatering dam and waste rock sediment dams) will be monitored at least quarterly (and 
daily during or following significant runoff events). The proposed suite of monitoring 
parameters and recommended monitoring frequency is given in Table 8.1. A significant 
runoff event is one where the water level in any dam rises by greater than 0.3 m. 

Table 8.1 – Surface water storage monitoring parameters and frequencies 

Parameter Frequency 

Water level / storage volume Daily 

Non-metallic indicators 

pH Quarterly / daily during significant runoff events 

Electrical conductivity Quarterly / daily during significant runoff events 

Total dissolved solids Quarterly / daily during significant runoff events 

Turbidity Quarterly / daily during significant runoff events 

Dissolved oxygen Quarterly / daily during significant runoff events 

Sulphate Quarterly / daily during significant runoff events 

Nitrate Quarterly / daily during significant runoff events 

Metals and metalloids (filtered, unless otherwise stated) 

Aluminium Quarterly / daily during significant runoff events 

Arsenic Quarterly / daily during significant runoff events 

Cadmium Quarterly / daily during significant runoff events 

Copper Quarterly / daily during significant runoff events 

Iron Quarterly / daily during significant runoff events 

Lead Quarterly / daily during significant runoff events 

Magnesium Quarterly / daily during significant runoff events 
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Manganese Quarterly / daily during significant runoff events 

Mercury Quarterly / daily during significant runoff events 

Nickel Quarterly / daily during significant runoff events 

Zinc Quarterly / daily during significant runoff events 

8.3 BACKGROUND SITES AND RECEIVING WATERS 
Background and receiving water monitoring will continue to take place following runoff 
events at the existing monitoring locations specified in Table 8.1. The background and 
receiving water monitoring parameters will be as per those specified for surface water 
storages in Error! Reference source not found.. 

Table 8.2 – Background and receiving water monitoring locations 

Location Background / 
receiving water Comments 

JSW01 Receiving water 
Downstream boundary of Project on Unca Creek tributary. 
Includes Bellbird and Rockface mining disturbance area. 

JSW02 Background 
Unca Creek upstream of diversion. No mining disturbance in 
catchment. 

JSW04 Background 
Drainage feature in catchment of Unca Creek tributary. No 
mining disturbance in catchment. 

JSW05 Background 
Drainage feature in catchment of Unca Creek tributary. No 
mining disturbance in catchment. 

JSW06 Background 
Unca Creek downstream of Jervois Dam. No mining 
disturbance in catchment. 

JSW07 Receiving water 
Drainage feature in catchment of Unca Creek tributary. 
Includes Bellbird mining disturbance area. 

JSW09 Receiving water 
Downstream of Project at confluence of Unca Creek and 
Unca Creek tributary. Includes all mining disturbance area. 

JSW10 Receiving water 
Downstream boundary of Project on Unca Creek. Includes 
Reward mining disturbance area. 
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Figure 8.1 - Surface water monitoring program 
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9 Emergency and contingency 
planning 

9.1 GENERAL 
Emergency responses to specific incidents will be carried out as per the Emergency 
Response Plan and Crisis Management Manual for the mine. With respect to water 
management, the Emergency Response Plan is implemented for a range of potential 
emergency scenarios: 

• Exceedance of design rainfall events; 

• Failure of containment structures; 

• Loss of electrical supply; and 

• Supply of critical equipment and spare parts. 

Water storages at the Mine are operated in accordance with the Trigger Action Response 
Plan (TARP) for each structure.  

9.2 EMERGENCY PLAN DOCUMENTS 
Standalone TARP documents will be developed for the surface water storages at the mine 
prior to operations commencing. The general principles of the TARPs for each storage 
(based on the outcomes of the EIS water balance modelling) are outlined below. 

9.2.1 Waste rock dump sediment dams TARP 

During the first 4 years of mine operations, runoff that collects in the waster rock 
sediment dams will be sampled in accordance with the surface water monitoring program, 
and pumped back to the Process Water Dam for reuse in the mine water management 
system. 

If the design criteria (10 year 24-hour rainfall) of the waste rock dump sediment dams is 
exceeded, an uncontrolled release of runoff may occur. If this occurs the following actions 
should be taken: 

• Sample the quality of water overflowing from the waste rock sediment dams; 

• Sample water quality at the relevant upstream background water quality site; and 

• Sample water quality at the relevant downstream receiving water quality site. 

If the quality of water captured in the waste rock sediment dams in the first 4 years of 
operations does not meet the water quality trigger limits in Table 3.1, actions will be 
taken to increase the capacity of the waste rock dump sediment dams to prevent 
uncontrolled releases from occurring. 

9.2.2 Process water dam TARP 

Water balance modelling has been used to define the maximum operating level for the 
Process Water Dam, such that sufficient storage remains available in the dam to contain 
all runoff from the contributing catchment and prevent uncontrolled releases of mine 
affected water. 

The maximum operating level for the Process Water Dam is 347.1 mAHD (a storage volume 
of 94.5 ML). The following actions should be taken when the dam reaches this level: 

• Stop dewatering from the open cut pits to the Process Water Dam:  
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o Allow the pit sumps to fill;  

o If additional storage is required, dewater active mining pits to the Green 
Parrot pit void. 

• Stop dewatering from the underground mines to the Process Water Dam: 

o Allow the underground mine sumps to fill;  

o If additional storage is required, dewater active underground mines to the 
Green Parrot pit void. 

9.2.3 TSF TARP 

The TSF TARP will be developed by others, and will provide information on critical 
operating levels and necessary actions. 
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10 Life-of-Mine water management 

10.1 OVERVIEW 
The Jervois mine is planned to operate over a 15 year mine life. The modelling undertaken 
as part of the EIS (WRM, 2018a) has demonstrated that the potential impact of the planned 
mining operations on surface flows and water quality in the receiving waters downstream 
of the project will be insignificant.  

The mine will have an observational and adaptive approach through the life of operations 
that will monitor the actual performance of the site systems to enable on-going 
adjustments, as necessary, to manage and mitigate site risks.  

10.2 SURFACE WATER MANAGEMENT STRATEGY 

10.2.1 Operations 

The proposed surface water management system and water management infrastructure 
outlined in Section 5 will be implemented during mine operations. It is envisaged that the 
proposed infrastructure will be adequate to manage surface water during the full life of 
mine operations. 

10.2.2 Post mine closure 

The waste rock sediment dams and process water dam would remain in place post mine 
closure. 

10.3 WATER BALANCE 
Almost all of the direct rainfall and surface runoff inflows to the Mine water management 
system are generated during the wet season between November and April. During the dry 
season between May and October, the majority of inflows to the water management 
system are generated from groundwater sources.  

Water balance modelling undertaken for the EIS (WRM, 2018a) indicate that, with the 
planned water management measures in place, the planned water management system 
will be robust and will have adequate storage capacity to manage surface water runoff 
generated within the Mine site for a wide range of possible climatic conditions, including 
extended wet and dry periods.  

10.4 MITIGATION OF POTENTIAL FLOOD IMPACTS  
The Jervois Dam repair and Unca Creek diversion and bunds are proposed to mitigate the 
potential impact of flooding on planned mine infrastructure. The additional measures 
include: 

• During the operational period: 

o Repair and upgrade to Jervois Dam (increase dam embankment height to 
373 mAHD, and increase spillway to 370 mAHD); 

o Construct Unca Creek diversion to protect Reward open cut pit; and 

o Construct Unca Creek diversion bunds to prevent 0.1% AEP (1 in 1000) 
floodwater from overflowing into the Process Water Dam and Reward Pit. 

• During the post-closure period: 

o Increase the height of the Unca Creek diversion and Process Water Dam 
bunds to ensure that the Reward Pit final void is protected from 
floodwater for the Probable Maximum Flood (PMF) event. 
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o The final landform hydraulic modelling has demonstrated that the final 
voids will be protected from flooding from Unca Creek and its tributaries 
for all events up to and including the PMF.  

The flood modelling results indicate that the mine will not have any significant impact on 
flooding downstream, for both the operational and post-closure scenarios. 

10.5 MITIGATION OF POTENTIAL WATERWAYS IMPACTS 

10.5.1 Streamflow 

The proposed upgrade to Jervois Dam will potentially result in changes to the existing 
conditions streamflow regime in Unca Creek. The upgraded dam will require a greater 
volume of catchment runoff to fill the dam before the spillway is activated and flow leaves 
the dam. Further, the dam will be relied upon as a source of raw water, particularly during 
the first four years of operations (before groundwater inflows to the underground 
increase). Therefore, the volume of water stored in the dam will be drawn down after a 
runoff event more rapidly than under existing conditions. 

Overall, the proposed upgrade to the dam will potentially reduce the magnitude and 
number of overflows from the dam, particularly in the first four years of mine life.  

It should be noted that the existing dam has already altered the streamflow regime of 
Unca Creek significantly. Further, the dam is situated in an arid catchment, where it 
would not be unusual for the dam not to overflow for several years. Water balance 
modelling indicates that the existing dam on average only overflows in every fourth year. 
The upgraded dam is predicted to overflow on average every 11 years under the year 1 
scenario, and every 9 years under the post-mine closure scenario. 

Therefore, the proposed dam upgrades will alter the streamflow regime in Unca Creek 
downstream of the dam, with reduced frequency of spill events, but increased maximum 
spill rates. The change in streamflow regime will have a significant affect along the reach 
of Unca Creek within the Project, up until the Unca Creek tributary confluence which 
doubles the Unca Creek catchment. The impacts downstream of this point will be 
insignificant. 

No mitigation measures are proposed as the potential impacts of the upgraded dam on 
Unca Creek streamflow are insignificant. 

10.5.2 Water quality 

The Project has the potential to impact on water quality in Unca Creek and its tributaries 
due to controlled and uncontrolled releases of water.  

The water balance model has been used to investigate the predicted frequency and 
volume of uncontrolled releases (spills) of water from the process water dam and waste 
rock dump sediment dams.  

The results of the water balance model show that no uncontrolled releases are predicted 
from the process water dam in any of the water balance model simulations. Therefore, the 
Project will not release any mine affected water or dewatered groundwater to the 
environment. 

The water balance model indicates that there is approximately a 10% chance of 
uncontrolled releases of water from the waste rock sediment dams in the first four years 
of Project life.  

The water balance model predicts an increase in uncontrolled releases from the sediment 
dams beyond year 4 of Project life, as groundwater inflows increase and water captured in 
the sediment dams is no longer pumped back to the WMS. The water balance model does 
not consider the potential for controlled releases of water from the waste rock sediment 
dam from year 5 onwards (pending suitable water quality), which would reduce the 
amount of uncontrolled releases. 
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The following key points are of note with regards to the predicted uncontrolled releases 
from the waste rock sediment dams: 

• The sediment dams are designed to allow TSS and associated metalloids to drop out 
of suspension and therefore any overflowing water would likely achieve the WQOs. 

• Uncontrolled releases of water from the waste rock sediment dams would only occur 
following significant runoff events. The sediment dams are sized to capture all 
runoff from the dumps during a 10% AEP 24-hour rainfall event. There is likely to be 
some flow in the receiving watercourses during rainfall events exceed this design 
threshold. Therefore, any uncontrolled releases from the sediment dams would be 
diluted in undisturbed runoff before reaching the downstream boundary of the 
Project. 

• The material placed in the waste rock dumps and the proposed dump construction 
methods will ensure that runoff from the dumps is generally of similar quality to 
background runoff from undisturbed catchments within the project site, and will 
not contain acid rock drainage or significantly elevated concentrations of metalloids 
(beyond background values). 

Therefore, it is considered that the predicted uncontrolled releases from the waste rock 
sediment dam are unlikely to have any impact of significance on water quality in Unca 
Creek, as they will occur when there is likely to be some flow in the receiving 
watercourses, and the uncontrolled releases are likely to be of similar quality to 
background water quality. 

Controlled releases of water will only take place from the waste rock dump sediment dams 
after year 4 of Project life, provided the quality of runoff from the waste rock dumps has 
been proven to be equal to or better than background water quality in undisturbed 
drainage features within the Project area, or the adopted WQOs given in Table 4.1. No 
controlled releases of water to the receiving environment are proposed from the process 
water dam. 
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11 Summary 

Modelling undertaken in EIS (WRM, 2018a) demonstrates that the Jervois mining 
operations, with the planned surface water management system, infrastructure and 
mitigation measures in place, would have very limited potential for significant impacts on 
surface flows and water quality in the receiving waters downstream of the Project.  

Water will be managed in accordance with following principles: 

• Existing surface water drainage patterns will be maintained where practical to do 
so; 

• Water from different sources will be managed separately: 

o Undisturbed runoff will be diverted around disturbed areas where 
practical;  

o Mine affected water collected in-open cut pits, and in the process water 
dam will be managed using temporary in-pit sumps and re-used within the 
water management system; 

o Sediment-laden runoff from the proposed waste rock dumps will be 
captured in dedicated sediment dams and re-used within the water 
management system; 

o Raw water (plant standard) dewatered from the open cut pits and 
underground mines will be reused within the water management system. 

• Water will be selected for use based on water quality considerations;  

• Water collected on site as part of mining operations will be used preferentially in 
order to reduce demand on external water sources. Water for mine operating 
purposes (excluding supplying potable water) will be sourced preferentially as 
follows: 

o Mine affected water; 

o Sediment laden water; 

o Raw water (plant standard), dewatered from the underground mines; 

o Raw water (potable standard), sourced from Jervois Dam; and 

o Raw water (potable standard) sourced from the external borefield. 

Without the proposed water management system and infrastructure, the project has 
potential to impact on surface water at and downstream of the site. Table 11.1 
summarises the planned surface water management measures to mitigate the potential 
surface water impacts.  

With appropriate management measures in place, such as the planned measures outlined 
in Table 11.1, the potential impact of the planned operations on surface flows and water 
quality in receiving waters downstream of the project is likely to be insignificant.  
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Table 11.1 – Summary of potential surface water impacts and planned mitigation 
measures 

Potential surface water 
impact 

Planned mitigation measures 

Inundation of mining pits 
and mine infrastructure 

• During the operational period: 

o Repair and upgrade to Jervois Dam (increase dam 
embankment height to 373 mAHD, and increase 
spillway to 370 mAHD); 

o Construct Unca Creek diversion to protect Reward 
open cut pit; and 

o Construct Unca Creek diversion bunds to prevent 0.1% 
AEP (1 in 1000) floodwater from overflowing into the 
Process Water Dam and Reward Pit. 

• During the post-closure period: 

o Increase the height of the Unca Creek diversion and 
Process Water Dam bunds to ensure that the Reward 
Pit final void is protected from floodwater for the 
Probable Maximum Flood (PMF) event. 

Changes to streamflow in 
Unca Creek due upgraded 
Jervois Dam 

• Impact of upgraded dam on stream flow will be insignificant 
downstream of the Project as Unca Creek catchment 
increases. 

• No mitigation measure required. 

• During post-closure Dam Spillway could be lowered to mimic 
existing conditions. 

Deterioration of water 
quality in Unca Creek and 
receiving environment 

 

• Ensure appropriate erosion and sediment control at the mine 
site (as per the draft ESCP (WRM, 2018b). 

• Construct and manage Process Water Dam to ensure that 
there are no controlled or uncontrolled releases of mine 
affected water or dewatered groundwater from the Project. 

• Ensure material placed in the waste rock dumps and the 
proposed dump construction methods are appropriate to 
ensure that runoff from the dumps is generally of similar 
quality to background runoff from undisturbed catchments 
within the project site, and will not contain acid rock 
drainage or significantly elevated concentrations of 
metalloids (beyond background values). 

• Construct waste rock dump sediment dams to capture runoff 
and seepage from dumps.  

• Sample water quality from runoff draining to waste rock 
dump sediment dams. 

• During first four years of mine life, pump runoff captured in 
the waste rock dump sediment dams back to the process 
water dam for reuse. 

• Make controlled releases of water from waste rock dump 
sediment dams only if water is of suitable quality. 
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Groundwater management plan summary 
 

Groundwater Management Plan 

Environmental Value Groundwater is to be managed to minimise environmental impacts.  

Environmental Protection 
Objective 

Groundwater will be managed to minimise the risk of impacts to the beneficial uses of 
groundwater resources and groundwater dependent environment.  

Performance 
Indicator/Criteria 

• Groundwater drawdown impacts greater than those forecast by numerical modelling. 
• Groundwater quality at baseline values 

Management Actions 

• Make-good measures at receptors to ensure water availability. For example, deepening 
bores / off-take from pipeline. 

• Pump and treat seepage from beneath the TSFs using interception bores for 
subsequent re-use in the process plant. 

Monitoring 

• Annual groundwater management procedure review. 
• Monitor groundwater levels. 
• Quantify, record and report monthly the volume of water extracted from groundwater 

resources.  

Reporting Annual reporting on any groundwater related incidents. 
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1 Overview  
Groundwater impacts are summarised in Table 1-1 below and the monitoring and management of 
impacts is described in the following sections.  

Table 1-1 Groundwater management plan  

Impact  Management  Monitoring  Reporting 
 

Leading 
Indicator  

Drawdown from wellfield 
pumping exceeds 
predicted values and 
reduces water availability 
for other users  

Ongoing re‐calibration 
of model to drawdown 
from borefield pumping  

Pumped volumes 
(monthly) 
 
Water level 
drawdown at 
observation 
bores (minimum 
monthly) logged 
electronically 

Annual Reporting 
of monitoring, 
model validation 
and refined 
prediction of 
water level 
drawdown.  

Predicted 
drawdown 
impacts at Third 
Party users 
generated with 
the validated 
groundwater 
model  

Drawdown from 
dewatering of mine 
features exceeds 
predicted values and 
reduces water availability 
for other users  

Ongoing re‐calibration 
of model to drawdown 
from mine dewatering  

Dewatering 
volumes 
(monthly) 
 
Water level 
drawdown at 
observation 
bores (minimum 
monthly) logged 
electronically 

Annual Reporting 
of monitoring, 
model validation 
and refined 
prediction of 
water level 
drawdown.  

Predicted 
drawdown 
impacts at Third 
Party users 
generated with 
the validated 
groundwater 
model  

Waste rock dump 
seepage 

Per AMD Management 
Plan   

   

Tailing seepage  Per AMD Management 
Plan   

   

Spills  Appropriate material 
storage and handling. 
E.G. bunded storage, 
spill kits etc  

None  Reporting of spill 
and clean‐up  

Compliance with 
material storage 
and handling 
standards  

 

1.1. Current conditions 

1.1.1. Hydrogeological sett ing  

The hydrogeological setting is described in detail in the Project EIS and EIS Groundwater Impact 
Assessment. This WMP should be read in conjunction with those documents.  

The mine site exhibits saturated orebodies, extending below the water table. The Fractured Rock 
groundwater system is very low yielding and hosts water generally suitable for pastoral and industrial 
use only.  

The Project process water supply is extracted from the regionally extensive Georgina Basin Carbonate 
Aquifer via a planned borefield comprising at least 4 bores located approximately 10 km north of the 
mine site. Water in the Georgina Basin Carbonate aquifer at the borefield site is potable.  

Regionally the groundwater system recharges via direct infiltration particularly where fractured rock 
aquifers are exposed, and through infiltration along streas. Groundwater seeps to the highly 
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transmissive Georgina Basin Carbonate aquifer and moves via the basin toward the east for eventual 
discharge many hundreds of kilometres from the Project site.  

1.1.2. Environmental Values  

There are no identified groundwater dependant ecosystems within 60 km of the proposal. The depth of 
water of the water table in proximity to the proposal is generally too deep to support groundwater 
dependent ecosystems.  

A desktop review of stygofauna was undertaken. This study concluded that stygofauna are unlikely to 
be a factor for this Project due to the limited impact on a very extensive possible habitat.  

1.1.3. Declaration of beneficial uses  

The beneficial use of groundwater at the Project mine site is summarized in Table 1-2. Groundwater at 
the mine site is suitable for pastoral use and the Project process water supply borefield site.  

Table 1-2 Groundwater Beneficial Use  

Site Aquifer Groundwater 
Beneficial 
Use 

Water Quality constraints 

Mine  Fractured Rock  Pastoral / 
Industrial 

TDS > 1000 mg/L, Fluoride and Iron 
exceeds drinking water guidelines  

Process 
borefield  

Georgina Basin 
Carbonate 

Potable / 
Pastoral  

Salinity sometimes exceeds aesthetic 
drinking water guidelines  

 

Groundwater is currently used for:  

• stock watering with the nearest stock bore located 15 km from the borefield,  

• community water supply with the nearest bores at Orrtipa-Thurra community 18km from the 
mine site and 30 km from the proposed process water supply borefield, and  

• pastoral stations with the nearest bore at Lucy Creek Station, approximately 15 km from the 
proposed Project process water supply borefield.  

1.2. Regulation  

The primary tool for managing and protecting the Territory’s water resources is the Northern Territory 
(NT) Water Act. The Water Act provide for the investigation, allocation, use, control, protection, 
management and administration of water resources. Mining is exempt from licencing under the Water 
Act. However, extraction and dewatering activities are governed under the MM Act, administered by 
the Department of Primary Industry and Resources (DPIR) who have a memorandum of understanding 
with the DENR to manage activities so they do not affect other water users.It is acknowledged that the 
Water Act is currently being reformed and under the reform specific requirements of the Act may be 
made applicable to mining activities.  

The key requirements of the Water Act that may be applicable to the Project after the reform has taken 
place include:  

• Extraction licence for bores abstracting greater than 15 L/s. 

1.2.1. Water Allocation Plans  

The Project mine site is not located within or near any water control district (WCD).  
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1.2.2. Water Extraction Licence  

A water extraction licence is required when extracting surface water or groundwater in a Water 
Control District or when extracting groundwater more than 15 L/s outside of a Water Control District. A 
water extraction licence would be required for the borefield.  

All bores will have water meters comply with the Department of Environment and Natural Resources 
'Non-Urban water metering policy' and 'Non-urban water metering code of practice for water 
extraction’.  

Measures will be in place to quantify, record and report monthly the volume of water extracted from 
groundwater resources.  

2 Groundwater management  

2.1. Overview  

Water will be managed at the Project in accordance with ANZECC/ARMCANZ (2013). Management of 
groundwater across the Project will be aligned with the six underlying principles:  

1. Protection of specified environmental value: The current and future land use of the area is 
considered to be pastoral (cattle). Application of stock water ANZECC values will be used as 
groundwater trigger values.  

2. Polluter pays principle: The site will be constructed, operated and rehabilitated in accordance 
with the Mining Management Act (MM Act). The MM Act requires the Proponent to report 
environmental data to assess and understand potential impacts from the Project to the 
Department of Mines and Energy (DME). In accordance with the MM Act, a security bond will 
be provided as part of the initial grant and maintaining Mine Authorisation. The security bond 
reinforces the polluter pays principle whereby the bond will be returned to the Proponent 
following successful rehabilitation or utilised by DME to complete rehabilitation (if the 
Proponent is not able to due to unforeseen circumstances).  

3. Intergenerational equity: Currently the predominate use for groundwater in the immediate 
vicinity of the Project mine site and processing site is for pastoral use (i.e. stock drinking 
water). The development of the Project will be undertaken with consideration of current and 
potential future generations of pastoralists.  

4. Precautionary principle: Hydrogeological modelling has been undertaken to assess the 
potential impact of the Project on surrounding groundwater resources. In accordance with the 
risk-based approach and implications of the polluter pays principle, the site will be operated 
under a precautionary principle.  

5. Ecologically sustainable development: The Project will be managed in accordance with the 
above principles to promote ecologically sustainable development.  

The Groundwater management plan comprising Monitoring, Trigger Levels and Mitigation measures 
for the risks identified in the EIS is summarised in Table 2-1. Details are provided in the sections that 
follow.  
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Table 2-1 Groundwater Management and Monitoring Plan Overview  

Impact / Source  Pathway  Receptor  Probability / Risk  Monitoring  Triggers  Mitigation  
Water table drawdown from 
borefield pumping  

Georgina 
Basin 
Carbonate 
Aquifer  

Other 
Groundwater 
users: 
Stock 
Community 
Pastoral 
Stations 

Low.  

Modelling predicts drawdown 
up to 3 m at other users. 
However, groundwater 
availability will not be reduced. 

Monitoring of 
water levels 
and quality at 
a network of 
observation 
bores.  

Monitoring of 
volumes and 
water quality 
pumped. 

Drawdown at 
observation 
bores 
exceeds 
drawdown 
predicted by 
modelling.  

Re-calibration of model and re- 
assessment of predicted 
drawdown at receptors.  

Make-good measures at 
receptors to ensure water 
availability. For example, 
deepening bores / off-take from 
pipeline. 

Increased water efficiency to be 
studied and implemented if 
practicable. 

Modified pumping regimes. 

Water table drawdown from 
mine dewatering 

Fractured 
Rock 
Aquifer, 
discharging 
to the 
southeast 

Other 
Groundwater 
users: 
Stock 
Community 
Pastoral 
Stations 

Low.  

Modelling predicts drawdown 
up less than 1 m at other 
users.  

Monitoring of 
water levels 
and quality at 
a network of 
observation 
bores.  

Monitoring of 
volumes and 
water quality 
pumped. 

Drawdown at 
observation 
bores 
exceeds 
drawdown 
predicted by 
modelling.  

Re-calibration of model and re- 
assessment of predicted 
drawdown at receptors.  

Make-good measures at 
receptors to ensure water 
availability. For example, 
deepening bores / off-take from 
pipeline. 

Waste rock dumps Fractured 
Rock 
Aquifer, 
discharging 
to the 
southeast  

Other 
Groundwater 
users: 
Stock 
Community 
Pastoral 
Stations 

Low.  

Water table is at 
approximately 20-30m depth, 
surface expression of 
seepage very unlikely.  

WRD leachate quality is 
identified as being NAF.  

Monitoring 
Down 
Gradient of 
TSF for 
groundwater 
levels and 
quality. 

Groundwater 
levels rise 
above 
baseline 

Groundwater 
quality 
changes 
from baseline 
to reduce 

Risk assessment of seepage on 
receptors.  

Seepage management if 
required, for instance pump and 
treat, or pump and re-use. 
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Impact / Source Pathway Receptor Probability / Risk Monitoring Triggers Mitigation 
Seepage only occurs under 
high intensity rainfall events. 

The distance to down gradient 
receptors exceeds 20km. 

Dilution down gradient will 
mitigate any impact even 
though there is no expected 
impact. 

beneficial 
use. 

Tailings leachate seepage 
from tailings storage facility. 

Fractured 
Rock 
Aquifer, 
discharging 
to the 
southeast 

Other 
Groundwater 
users: 
Stock 
Community 
Pastoral 
Stations 

Moderate. 

Water table is at 
approximately 20-30m depth, 
surface expression of 
seepage very unlikely.  

TSF leachate quality is 
identified as being PAF. 

Underdrainage implemented 
to intercept seepage from 
TSF. 

The distance to down gradient 
receptors exceeds 20km.  

Dilution down gradient will 
mitigate any impact even 
though there is no expected 
impact. 

Monitoring 
Down 
Gradient of 
TSF for 
groundwater 
levels and 
quality. 

Groundwater 
levels rise 
above 
baseline 

Groundwater 
quality 
changes 
from baseline 
to reduce 
beneficial 
use. 

Risk assessment of seepage on 
receptors.  

Seepage management if 
required, for instance pump and 
treat, or pump and re-use. 

Groundwater contamination 
from spills at the mine site 
and along the infrastructure 
corridor 

Vertical 
Seepage via 
unsaturated 
zone, then 
lateral 
migration in 
aquifer. 

Other 
Groundwater 
users: 
Stock 
Community 
Pastoral 
Stations 

Low. 

Risk managed by appropriate 
transport and storage of 
hazardous materials 

Detailed 
reporting of all 
spills and 
clean- up 

Event based Spills will be managed in 
accordance with the Emergency 
Response Management Plan 
(ERMP) including the 
Environmental Investigation 
Procedure. 
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2.2. Potential impacts 

The project comprises two open pit mines, three underground mines with two waste rock dumps and a 
2 cell tailings storage facility. The process water supply comprises a borefield pumping approximately 
2 GL/year. About 1.5 million tonnes of ore will be processed per annum to produce about 250,000 
tonnes of contained copper during the life of the project. Ore production will decrease in the final year 
of the project as ore reserves are depleted.  

A summary of the potential groundwater impacts are detailed in Table 2-2. 

Table 2-2 Potential Groundwater Impacts 

Groundwater 
Impact 
1 Water table drawdown from borefield pumping 

2 Water table drawdown from dewatering of mine features 

3 Groundwater contamination from waste rock dump leachate seepage 

4 Groundwater contamination from tailings leachate seepage 

5 Groundwater contamination from spills at the mine site 

2.2.1. Water table drawdown from borefield pumping 

Groundwater modelling was undertaken to predict impacts of groundwater pumping on receptors. 
Note that the groundwater use implemented in the groundwater modelling was 2 GL/yr.  

The results from the drawdown analysis suggest that, for the 10 years scheduled life of mine, it is 
probable that a maximum drawdown of 0.5 – 1.0 metres can be expected at the closest pastoral bore 
(RN011102 & RN013274) and drawdown of less than 0.5 metre will be observed at the Lucy Creek 
homestead bore (RN011495), which has an available drawdown of 11 metres based on a total depth 
(TD) of 18.6mBGL and standing water level (SWL) 7.6mBGL at 13/12/1976. This level of drawdown is 
not expected to reduce the availability of water for these users since the depth of the bores is greater 
than 1.0 m below the water table.  

Drawdown at the end of mining is predicted to extend less than 2 – 3 km from the borefield to the 0.5m 
drawdown contour.  

Groundwater levels are forecast to recover to 90% of pre-mining levels after about 10 years post 
closure.  

2.2.2. Water table drawdown from dewatering during mining 

Groundwater modelling was undertaken to predict impacts of dewatering due to mining activities on 
the Fracture Rock groundwater system on receptors.  

The results from the drawdown analysis suggest that, for the 10 years scheduled life of mine, it is 
probable that a maximum drawdown of 0.5 – 1.0 metres can be expected at a distance of less than 
1 km from the tenement boundary. 

200 year after the commencement of mining (190 years post closure), the extent of the 0.5 metre 
drawdown is less than 3 km and no discernible impacts are observed at the closest pastoral bore 
(RN018078) or at the Orrtipa-Thurra community water supply (18 km). 
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2.2.3. Leachate seepage from waste rock dumps 

WRD leachate quality is identified as being predominantly non-acid forming (NAF). Seepage only 
occurs under high intensity rainfall events. The fate of leachate downgradient of the waste rock dumps 
(WRDs) has been forecast using the flow field calculated by the numerical groundwater modelling and 
random walk particle tracking. The WRDs downgradient seepage is expected to be slow due to the 
low permeability of the Fractured Rock groundwater system and ultimately any WRD lseepage is 
expected to be captured by the local groundwater sinks formed at the Bellbird and Reward pit-lake.  

There are no receptors within this distance, and the beneficial use of the water will be unchanged. 

2.2.4. Leachate seepage from tail ings storage facil ity  
TSF leachate quality is identified as being potentially acid forming (PAF). Underdrainage implemented to 
intercept seepage from TSF. 

The fate of leachate downgradient of the TSF has been forecast using the flow field calculated by the 
numerical groundwater modelling and random walk particle tracking. The TSF downgradient seepage 
is expected to be slow due to the low permeability of the Fractured Rock groundwater system and 
ultimately any TSF leachate is expected to be captured by the local groundwater sink form at the 
Reward pit-lake.  

There are no receptors within this distance, and the beneficial use of the water will be unchanged. 

2.2.5. Groundwater contamination from spil ls at the mine site 

Groundwater contamination might occur through spills of hazardous material at the mine site or during 
transport. The risk will be managed through appropriate storage and transport of hazardous materials. 

Accidental spills or will be managed in accordance with the Emergency Response Management Plan 
(ERMP) including the Environmental Investigation Procedure.  

2.3. Monitoring and reporting 

Groundwater monitoring will comprise: 

1. Monitoring of drawdown in proximity to the process water supply borefield

2. Monitoring of drawdown between the process water supply borefield and third‐party bores

3. Monitoring of drawdown in proximity to the mine excavations (pits and underground workings)

4. Monitoring of drawdown between the mine excavations (pits and underground workings) and
third party bores

5. Monitoring of dewatering volumes from the pits and underground excavations

6. Monitoring at third‐party bores

7. Monitoring adjacent to the TSF to assess mounding and groundwater quality changes due to
any seepage.

Proposed monitoring locations around the Project mine site are presented in Figure 2-1. Monitoring 
details are presented below in Table 2-5.  

Water levels should be recorded at a minimum monthly using automated data loggers and 
downloaded at nominally 12 monthly intervals to allow analysis of the data for annual reporting. Water 
quality should also be sampled and analysed annually at the borefield and in proximity to the mine pit. 
The volume of water pumped from each bore, and the borefield total should be monitored at least 
monthly, using totalizer flow meters at each bore head.  
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2.3.1. Monitoring network design  

Process water supply borefield monitoring 

Groundwater monitoring to measure the impact of Project process water supply borefield pumping is 
detailed in Table 2-3. The monitoring network comprises 6 observation bores: 4 adjacent to the 
production bores (Table 2-3) and 3 adjacent to the closest third party pastoral bores (Table 2-4).  

Investigation drilling to site these bores was undertaken in September 2018, and the results of this 
work will inform the final design of the Project process water supply borefield. 

Observation bores located adjacent pastoral bores will be located approx. 200 m from the pastoral 
bore to assess drawdown without being overly impacted by intermittent low rate pumping from the 
pastoral bore. The bore extraction rate/volumes from the pastoral bores will be estimated on an annual 
basis to assist with the interpretation of potential variations in water levels. 

Additional observation bores will be installed beyond the current predicted zone of drawdown if 
measured drawdown exceeds predicted drawdown.  

Mine dewatering monitoring 

Groundwater monitoring to measure the impact of Project mining activities is detailed in Table 2-5. The 
monitoring network comprises 25 observation bores: 24 located within the mine tenement (Table 2-5) 
and 1 adjacent to the closest third party pastoral bores (Table 2-4).  

Drilling to install these bores was undertaken in September – October 2018, and the results of this 
work will inform the final design of the mine site monitoring network. 

Observation bores located adjacent pastoral bores will be located approx. 200 m from the pastoral 
bore to assess drawdown without being overly impacted by intermittent low rate pumping from the 
pastoral bore. The bore extraction rate/volumes from the pastoral bores will be estimated on an annual 
basis to assist with the interpretation of potential variations in water levels. 

Additional observation bores will be installed beyond the current predicted zone of drawdown if 
measured drawdown exceeds predicted drawdown. 

Waste rock dumps 

Groundwater Monitoring to measure the impact of tailings seepage is detailed in Table 2-5 and Figure 
2-1. Four bores will be located down-gradient of the WRDs.

Tailings storage facility  

Groundwater Monitoring to measure the impact of tailings seepage is detailed in Table 2-5 and Figure 
2-1. Four bores will be located down-gradient of the TSF.

Bore design 

Bores will be constructed in accordance with the Minimum Construction Requirements for Water 
Bores in Australia. The nominal bore design comprises 100mmDN Class18 UPVC Bore casing with 
slotted production zone. Bores will be drilled to approximately 30m below the first water yielding 
interval. The bore casing will be slotted against water producing intervals. The screen annulus will be 
gravel packed, and the casing annulus grout sealed to prevent surface water ingress. A steel lockable 
cover will be installed to protect the PVC from damage and to secure logging equipment.  

All monitoring and production bores are surveyed to a common datum (mAHD) to ±0.1m vertical 
accuracy to allow for accurate characterisation of groundwater flow directions.  

All bores will be registered with DENR and allocated an RN number. 
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Figure 2-1 Locations of planned observation bores around the Jervois mine site. 
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Table 2-3 Process water supply groundwater monitoring locations 

Site name Easting Northing  Purpose  Water Level Measurement Monitoring 
Water Quality Analysis  

Volume Pumped 

Groundwater levels / quality 

Production obs bore LC1 TBA TBA Borefield Performance Monthly None N/A 

Production obs bore LC2 TBA TBA Borefield Performance Monthly None N/A 

Production obs bore LC3 TBA TBA Borefield Performance Monthly None N/A 

Production obs bore LC4 TBA TBA Borefield Performance Monthly None N/A 

Groundwater volumes 

Production bores  Borefield Performance Monthly Quarterly Weekly 

Table 2-4 Third party groundwater monitoring locations 

Site name Easting Northing  Purpose  Water Level Measurement Monitoring 
Water Quality Analysis  

Volume Pumped 

RN011102 (200m offset) 614122 7511905 Third Party Process Water Supply Impact Assessment Monthly None N/A 

RN013274 (200m offset) 624311 7511603 Third Party Process Water Supply Impact Assessment Monthly None N/A 

RN013381 (200m offset) 630678 7516452 Third Party Process Water Supply Impact Assessment Monthly None N/A 

RN018078 (200m offset) 623390 7488922 Third Party Mine Dewatering Impact Assessment Monthly None N/A 

Table 2-5 Mine site groundwater monitoring locations 

Site name Easting Northing  Purpose  Water Level Measurement Monitoring 
Water Quality Analysis  

Volume Pumped 

Groundwater levels / quality 

JM_Obs1 628173 7495028 Tailings mounding and seepage assessment Monthly Quarterly N/A 

JM_Obs2 629184 7494783 Tailings mounding and seepage assessment Monthly Quarterly N/A 

JM_Obs3 629518 7494516 Tailings mounding and seepage assessment Monthly Quarterly N/A 

JM_Obs4 629348 7494053 Tailings mounding and seepage assessment Monthly Quarterly N/A 

JM_Obs5 629194.7 7493606 Tailings mounding and seepage assessment Monthly Quarterly N/A 

JM_Obs6 628766 7493368 Tailings mounding and seepage assessment Monthly Quarterly N/A 

JM_Obs8 630570 7494744 Reward pit and underground mine excavation dewatering drawdown Monthly None N/A 

JM_Obs9 630463 7495129 Reward pit and underground mine excavation dewatering drawdown Monthly None N/A 

JM_Obs10 630165 7494495 Reward pit and underground mine excavation dewatering drawdown Monthly None N/A 

JM_Obs12 627391 7490475 Bellbird pit and underground mine excavation dewatering drawdown Monthly None N/A 
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Site name Easting Northing  Purpose  Water Level Measurement Monitoring 
Water Quality Analysis  

Volume Pumped 

JM_Obs13 627116 7490604 Bellbird pit and underground mine excavation dewatering drawdown Monthly None N/A 

JM_Obs14 627248 7491038 Bellbird pit and underground mine excavation dewatering drawdown Monthly None N/A 

JM_Obs15 627508 7490861 Bellbird pit and underground mine excavation dewatering drawdown Monthly None N/A 

JM_Obs16 630124 7494936 Reward pit and underground mine excavation dewatering drawdown Monthly None N/A 

JM_Obs17 630191 7493991 Reward pit and underground mine excavation dewatering drawdown Monthly None N/A 

JM_Obs18 630230 7494331 Reward pit and underground mine excavation dewatering drawdown Monthly None N/A 

JM_Obs19 627108 7490121 Reward pit and underground mine excavation dewatering drawdown Monthly None N/A 

JM_Obs20 630771 7494306 Reward pit and underground mine excavation dewatering drawdown Monthly None N/A 

JM_Obs21 630803 7495139 Reward pit and underground mine excavation dewatering drawdown Monthly None N/A 

JM_Obs22 628478 7490315 Rockface underground mine excavation dewatering drawdown Monthly None N/A 

JM_Obs23 627957 7490772 Rockface underground mine excavation dewatering drawdown Monthly None N/A 

JM_Obs24 628679 7490816 Rockface underground mine excavation dewatering drawdown Monthly None N/A 

Groundwater volumes 

Bellbird pit Bellbird pit and underground mine excavation dewatering drawdown N/A Quarterly Weekly 

Bellbird underground Bellbird pit and underground mine excavation dewatering drawdown N/A Quarterly Weekly 

Reward pit Reward pit and underground mine excavation dewatering drawdown N/A Quarterly Weekly 

Reward underground Reward pit and underground mine excavation dewatering drawdown N/A Quarterly Weekly 

Rockface underground Rockface underground mine excavation dewatering drawdown N/A Quarterly Weekly 
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2.3.2. Implementation schedule 

Observation bores will be installed during September - October 2018. Monitoring of these bores will 
commence following installation in order to provide an ongoing baseline data set.  

The remaining observation bores will be installed at the beginning of the construction phase. This will 
enable collection of one year of pre-mining baseline data.  

Additional observation bores will be installed beyond the current predicted zone of drawdown if 
measured drawdown exceeds predicted drawdown. The timing of these bores will be dependent on 
monitoring results.  

2.3.3. Monitoring suite and frequency 

Water levels at all bores will be measured monthly typically by data logger, downloaded at least 
annually.  

Water quality will be monitored annually at all observation bores, and quarterly at pumping bores, WRD 
and TSF seepage monitoring bores. A full suite of analytes per Table 2-6 will be analyses at all bores. 
The monitoring suite and frequency will be reviewed and optimised following two years data collection. 
Water quality sampling and analysis and QA/QC will be undertaken in accordance with guidelines (GA, 
2009).  

Volumes pumped will be recorded monthly for the Project process water supply production bores. 
Flow meters will comply with DENR Requirements.  

Table 2-6 Groundwater Monitoring Analytical Suite 

pH Value Aluminium Manganese 
Electrical Conductivity Antimony Molybdenum 
Total Dissolved Solids Arsenic Selenium 
Total Alkalinity as 
CaCO3  

Beryllium Silver 

Sulfate as SO4 - Barium Vanadium 
Chloride Cadmium Tin 
Calcium Chromium Uranium 
Magnesium Cobalt Boron 
Sodium Copper Iron 
Potassium Nickel 
Silicate Lead 
Fluoride Zinc 
Nitrate as N Mercury 

2.3.4. Monitoring program review and optimisation 

The monitoring suite and frequency will be reviewed and optimised following two years data collection 
and every two years thereafter. If stated purpose of the monitoring is not met then additional bores will 
be installed.  

2.4. Trigger levels and mitigation measures 

2.4.1. Watertable drawdown from borefield pumping and mine dewatering. 

Water table drawdown from the process water supply borefield pumping and mine dewatering will be 
measured at observation bores as described above.  
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The groundwater model will be run annually to estimate drawdown at each of these observation bores 
using the groundwater pumping data recorded at the process water supply borefield and mine 
dewatering.  

A trigger value is defined as: measured drawdown at observation bores exceeds the range of 
drawdown predicted by modelling.  

Mitigation measures will be implemented sequentially as follows: 

Stage 1 Development of a Class 2 Groundwater flow model will be undertaken in accordance with the 
Australian Groundwater Modelling Guidelines (Barnett et al., 2012).  

Volumes pumped from the Project process water supply borefield and mine dewatering rates will be 
used to define hydraulic stress for the model. Water level drawdown measured at the monitoring bores 
will be used to provide a calibration data set. Aquifer parameters applied in the model will be adjusted 
such that the model drawdown matches the measured drawdown.  

The recalibrated model will be run to predict drawdown impacts on other users. If these impacts will 
reduce water availability to other users, then subsequent mitigation will be implemented.  

The model set-up may require modification to better meet the model objective which is to predict the 
aquifer response to Project process water supply borefield pumping and borefield closure and mine 
dewatering. Possible changes include: redefinition of parameters zones to simulate varied geology 
within current zonation and modification of boundary conditions.  

Future models will be assessed as part of ongoing authorisation under the MM Act. 
A recalibrated model will be delivered within one year of the trigger value being exceeded. 

Stage 2 Make-good measures at other users to ensure water availability. For example, deepening 
bores and upgrading pumps.  

Stage 3 Increased process water efficiency to be studied and implemented if practicable. 

Stage 4 Modified pumping regimes to be implemented if significant impacts associated with 
groundwater drawdown are identified.  

2.4.2. Waste rock dump leachate seepage 

Waste rock is anticipated to be deposited to WRDs dry, however, seepage may result during 
significant rainfall events. It is unlikely that these events will result in groundwater level rises, although 
deterioration of water quality may occur. Groundwater quality downgradient of waste rock dumps will 
be monitored at 4 observation bores (yet to be identified) to detect for the impacts of seepage if it 
occurs.  

Trigger Levels comprise: 

• Water level rise beyond seasonal variation.

• Water quality deteriorating from baseline.

Mitigation measures will be implemented sequentially as follows: 

Stage 1 Assess the impact of water table rise. Water level rise can impact the environment if water 
levels rise to the root zones of plants, nominally higher than 15m below ground surface. Or if water 
tables rise to ground surface and cause soil waterlogging and/or salinization.  

Assess the impact of water quality decline. The current beneficial use of groundwater beneath the 
mine is pastoral use. The impact of tailings leachate seepage if detected should be assessed to 
determine if the beneficial use category of groundwater will change.  

Stage 2 If seepage from the WRDs causes unacceptable impacts (change in beneficial use) then 
design and implement seepage management measures:  
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• Pump and treat seepage from beneath the TSFs using interception bores for subsequent re-
use in the process plant.

2.4.3. Tail ings storage facil ity leachate seepage 

Groundwater levels and water quality downgradient of tailing storage will be monitored at 6 
observation bores to detect for the impacts of seepage if it occurs.  

Trigger Levels comprise: 

• Water level rise beyond seasonal variation.

• Water quality deteriorating from baseline.

Mitigation measures will be implemented sequentially as follows: 

Stage 1 Assess the impact of water table rise. Water level rise can impact the environment if water 
levels rise to the root zones of plants, nominally higher than 15m below ground surface. Or if water 
tables rise to ground surface and cause soil waterlogging and/or salinization.  

Assess the impact of water quality decline. The current beneficial use of groundwater beneath the 
mine is pastoral use. The impact of tailings leachate seepage if detected should be assessed to 
determine if the beneficial use category of groundwater will change.  

Stage 2 If tailing seepage causes unacceptable impacts (Water table rise to near surface or change in 
beneficial use) then design and implement seepage management measures:  

• Pump and treat seepage from beneath the TSFs using interception bores for subsequent re-
use in the process plant.

2.5. Model calibration and refinement 

Development of a Class 2 Groundwater flow model will be undertaken in accordance with the 
Australian Groundwater Modelling Guidelines (Barnett et al., 2012).  

Volumes pumped from the process water supply borefield and Lucy Creek Station water supply will be 
used to define hydraulic stress for the model. Water level drawdown measured at the monitoring bores 
will be used to provide a calibration data set. Aquifer parameters applied in the model will be adjusted 
such that the model drawdown matches the measured drawdown.  

The model set‐up may require modification to better meet the model objective which is to predict the 
aquifer response to borefield pumping and borefield closure.  

Model revision and re‐calibration will be undertaken annually if required. Drawdown predictions will be 
repeated for the life of mine and post closure period using the re‐calibrated model.  

2.6. Contingency 

It is possible that groundwater impacts (water level drawdown and reduced groundwater availability to 
other users) exceeds the magnitude predicted in the impact assessment.  

Prediction of drawdown using the calibrated groundwater flow model will be a leading indicator of 
impact and monitoring of water level at the receptors will be used to confirm impacts. If impacts are 
greater than predicted, the following contingency measures will be implemented  

1. Impact assessment – the revised magnitude of the impact will be assessed for the full project
duration from mining to mine closure and aquifer recovery.
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2. Make‐good measures will be assessed and implemented if required, for instance deepening of
existing users bores to ensure ongoing water availability.

3. Additional water recycling methods will be explored, for example enhanced water recovery
from tailings.

4. Alternative water sources will be explored, for instance extending / relocating the borefield
further from receptors into deeper parts of the Georgina Basin might be considered – though
this is likely to be cost prohibitive.
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4 Document history and version control 

Version Date released Approved by Brief description 
0.1 21/09/2018 AK Draft 
1.0 02/10/2018 AK Comments from NT 
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1 Introduction 

1.1 BACKGROUND 
KGL Resources Pty Ltd (KGL) proposes to develop the Jervois Base Metal Project (the 
Project), a copper mine located approximately 270 km northeast of Alice Springs (383 km 
by road) in the Northern Territory (NT). The Project is located within Exploration Licence 
EL 25429 and several mineral leases held by Jinka Minerals Pty Ltd, a 100% owned 
subsidiary of KGL.  

KGL is planning to mine copper and other base metals such as lead and zinc by both open 
cut and underground methods. The Project has a proposed mine life of 12 to 15 years, 
mining approximately 1.6 Mtpa Run of Mine (ROM) per annum, and producing 
approximately 200,000 tonnes of base metal concentrate per annum. A locality plan of the 
Project is shown in Figure 1.1. The layout of the Jervois project and local drainage 
features is shown in Figure 1.2. 

1.2 PURPOSE AND SCOPE 
This Erosion & Sediment Control Plan (ESCP) has been prepared to set out strategies to 
manage sediment laden and undisturbed runoff at Jervois mine.  The management 
strategies for mine affected and other types of water are described in the draft Jervois 
Water Management Plan (WMP) (WRM, 2018a).  With respect to sediment laden and 
undisturbed runoff, this ESCP attempts to:  

• examine and address all issues relevant to the generation, management, and 
mitigation of erosion and sediment transport; 

• provide guidance in erosion and sediment related issues and management 
techniques; and 

• determine the appropriate requirements for sediment and erosion control and 
management for all land uses. 

1.3 RELATED DOCUMENTS 
This ESCP should be read in conjunction with the following reports 

• Water Management Plan (WRM, 2018a); and 

• Jervois Base Metal Project EIS Surface Water Impact Assessment (WRM, 2018b). 

In preparing this ESCP, the document prepared by the International Erosion Control 
Association (IECA) entitled Best Practice Erosion and Sediment Control Guidelines (2008) 
was heavily referenced so that best practice could be adopted. 

1.4 REPORT STRUCTURE 
The report is structured as follows: 

• Section 2 describes the ESC framework including regulatory requirements, 
environmental values and water quality objectives; 

• Section 3 outlines the principles of erosion and sediment control; 

• Section 4 provides a description of drainage control measures; 

• Section 5 provides a description of erosion control measures; 

• Section 6 provides a description of sediment control measures; 

• Section 7 outlines the development of ESC plans;  

http://wrmwater.com.au/
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• Section 8 presents the requirements for monitoring, maintenance and reporting on 
ESC measures; and 

• Section 9 gives a list of references. 

 

 
Figure 1.1 – Project locality plan 
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Figure 1.2 – Jervois Mine local drainage characteristics 
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2 ESC Framework 

2.1 ENVIRONMENTAL VALUES  
Environmental values (EVs) are the qualities of waterways to be protected from activities 
in the catchment. Protecting environmental values aims to maintain healthy aquatic 
ecosystems and waterways that are safe and suitable for community use. Environmental 
values reflect the ecological, social and economic values and uses of the waterway (such 
as stock water, cultural uses, maintaining biodiversity, fishing and agriculture). 

The processes to identify EVs and determine water quality objectives (WQOs) are based on 
the National Water Quality Management Strategy: Implementation Guidelines (NWQMS, 
1998). They are further outlined in the Australian and New Zealand Guidelines for Fresh 
and Marine Water Quality (ANZECC & ARMCANZ, 2000). 

There are no currently prescribed EVs for the Project Area. Therefore, based on the 
NWQMS (1998) and ANZECC & ARMCANZ (2000) guidelines, the following EVs are proposed 
for the Project: 

• aquatic ecosystems; 

• primary industries including stock drinking water, irrigation and general water uses; 

• recreation and aesthetics; and 

• cultural and spiritual values. 

2.2 WATER QUALITY OBJECTIVES 

2.2.1 Adopted water quality objectives 

Based on the ANZECC & ARMCANZ (2000) guideline, the condition of the watercourses in 
the vicinity of the Project is considered as Condition 2: slightly to moderately disturbed 
ecosystem. The adopted surface water quality indicators relevant to meeting the above 
EVs are sourced from the ANZECC & ARMCANZ (2000) guideline.  

Table 2.1 shows the adopted water quality objectives (WQOs) for the receiving waters 
downstream of the Project. It is anticipated that these WQOs will be applied to any waste 
discharge licence issued for the Project site. 

The ANZECC & ARMCANZ (2000) WQOs for aquatic ecosystems are considered to be the 
most conservative of the EVs listed above and have therefore been adopted as the surface 
water WQOs for most parameters. Where no aquatic ecosystem WQO value is available for 
a certain parameter, a WQO has been sourced from alternative EVs (as listed in Section 
4.1). WQOs for pH, electrical conductivity (EC), turbidity, dissolved oxygen (DO), sulphate 
and iron were sourced from ANZECC & ARMCANZ (2000) guidelines for either livestock 
drinking water or recreation.  

The following is of note with regards to the adopted WQOs: 

• The WQOs in Table 2.1 were obtained from the ANZECC & ARMCANZ (2000) guideline 
for aquatic ecosystems based on 95% of species level of protection, except for pH, 
EC, turbidity, DO, sulphate, nitrate and iron.   

• The ANZECC & ARMCANZ (2000) recommended pH level for general water uses is 
between 6 and 8.5 for groundwater and between 6 and 9 for surface water. The 
recommended pH limit of between 6 and 8.5 is adopted for the Project. 

• The adopted WQO limits for EC and sulphate are based on the ANZECC & ARMCANZ 
(2000) guidelines for livestock drinking water. 

http://wrmwater.com.au/
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• In absence of more site-specific guidelines, the adopted turbidity limit is based on 
the ANZECC & ARMCANZ (2000) guidelines for upland and lowland rivers in south 
central Australia: low rainfall area. 

• In absence of more site-specific guidelines for arid regions, the adopted DO (%) limit 
is based on the ANZECC & ARMCANZ (2000) guidelines for freshwater lakes and 
reservoirs in south central Australia: low rainfall area. No data is available in the 
guideline for upland rivers, which would have been more representative of the 
Project area.   

• The WQO limit for iron is based on the ANZECC & ARMCANZ (2000) guidelines for 
recreational purposes.     

The adopted WQO limits will be revised once a suitable number of water quality samples 
are available from the background surface water monitoring stations at the Project 
(JSW04, JSW05, JSW02 and JDW06) to develop site specific WQOs. The current background 
water quality sampling data is not suitable for deriving site specific WQOs as no filtered 
metalloid concentrations have been measures (only total metal concentrations are 
available).  

There are no WQOs available for total suspended solids (TSS). Background TSS 
concentrations are very high in both Unca Creek (Group B monitoring sites) and Unca Creek 
Tributary (Group A monitoring sites) (refer WRM, 2018a). The sampled TSS concentrations 
in Group A are significantly less than those for Group B, which reflects the differences in 
catchment type. The maximum sampled TSS concentration in Group A monitoring sites has 
been conservatively adopted as the WQO. It is likely that parameters other than TSS will 
determine releases of water at the Project. 

2.2.2 Comparison of WQOs against observed water quality 

Table 2.1 compares the adopted WQOs against the 80th percentile observed water quality 
for Group A monitoring sites which consists of 11 samples obtained from undisturbed areas 
within the Project area. The data indicates that: 

• Observed water quality parameters are within the WQO limits for pH, EC, TDS, 
sulphate, nitrate and magnesium. However, the observed turbidity is significantly 
higher than the WQO limit.   

• Metal concentrations for all other metalloids (except magnesium) were not 
measured for filtered samples, therefore the observed metal concentrations (total 
metals) cannot be directly compared with the WQOs (filtered metals).        
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Table 2.1 – Adopted surface water quality objectives (WQOs) for the Project, and 
comparison with observed water quality data 

Parameter Abbreviation Units Adopted  
WQO value a 

Group A 
observed water 
quality (80%ile) 

(refer WRM, 
2018a) i 

Non-metallic indicators 

pH pH pH units 6.0 - 8.5 b 7.1 

Electrical conductivity EC μS/cm 5,970 c 42 

Total dissolved solids TDS mg/L 4,000 c  30 

Total suspended solids TSS mg/L 380 k 3,850 

Turbidity Turbidity NTU 50 d 1,160 

Dissolved oxygen DO % saturation 90 e n/a 

Sulphate SO4 mg/L 1,000 f 1.3 

Nitrate NO3 mg/L 0.7 0.240 

Metals and metalloids (filtered, unless otherwise stated) 

Aluminium Al μg/L 55 <10 (total) j 

Arsenic As μg/L 24 59.2 (total) j 

Cadmium Cd μg/L 0.2 54 (total) j 

Copper Cu μg/L 1.4 92 (total) j 

Iron Fe μg/L 300 g 232 (total) j 

Lead Pb μg/L 3.4 44 (total) j 

Magnesium Mg mg/L 2,000 h 0.9 

Manganese Mn μg/L 1,900 661 (total) j 

Mercury Hg μg/L 0.6 66.9 (total) j 

Nickel Ni μg/L 11 49 (total) j 

Zinc Zn μg/L 8 244 (total) j 
a – Obtained from Table 3.4.1 in ANZECC & ARMCANZ (2000) based on 95% species level of protection, unless 
otherwise stated. 
b – Section 4.2.10.1 in ANZECC & ARMCANZ (2000) for general water uses. 
c – Table 4.3.1 in ANZECC & ARMCANZ (2000), adopted the lower limit for beef cattle and horses. 
d – Table 3.3.9 in ANZECC & ARMCANZ (2000) for upland & lowland rivers. 
e – Table 3.3.8 in ANZECC & ARMCANZ (2000) for lowland rivers and freshwater lakes and reservoirs. 
f – Section 4.3.3.4 in ANZECC & ARMCANZ (2000) for livestock drinking water. 
g – Table 5.2.3 in ANZECC & ARMCANZ (2000) for recreational purposes. 
h – Section 4.3.3.2 in ANZECC & ARMCANZ (2000) for livestock drinking water. 
i – Group A sites are representative of undisturbed areas within the mineralised zone of Project area. 
j – Testing on filtered samples was not undertaken. 
k – No WQO values for TSS available, maximum sample TSS concentration from Sample group B nominated 

2.3 STRATEGIC APPROACH 
ESC needs to be evaluated and implemented for the following phases of work:  
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• planning and design (non-operational); and 

• operation and construction. 

Note that this ESCP does not specifically include techniques for rehabilitation, although 
many of the given techniques are relevant. Guidance should be sought as to the best 
techniques to adopt when undertaking rehabilitation of the areas within the operations.  

All parties involved in earthworks and civil construction (including mechanical, electrical 
and pipeline contractors) engaged on site will be given access to the ESCP and will be 
required to adhere to all aspects of the Plan in the implementation of works undertaken, 
unless abnormal circumstances prohibit their use.  

In addition, consideration should be given for the inclusion of this ESCP into tender 
documents and given to prospective tenders for mine related activities to enable efficient 
incorporation into daily mine operational procedures. 

2.4 RESPONSIBILITIES AND ACCOUNTABILITIES 
The management and implementation of the ESCP is administered through the following 
key personnel: 

• Mine Site General Manager – accountable for the application of this ESCP. 

• Site Senior Environmental Advisor - responsible for documentation and revisions of 
the ESCP. 

• Site Senior Environmental Advisor - responsible for monitoring and auditing of this 
ESCP. 

• Contractors engaged to undertake work at the Jervois mine are responsible for 
implementation and auditing of this ESCP.  

• Mine Manager - responsible for implementation of this ESCP. 
  

http://wrmwater.com.au/
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3 Erosion and sediment control 

3.1 OVERVIEW 
This ESCP is intended to assist in the management, reduction and mitigation of erosion and 
consequent sediment transport within and from the Jervois mine. 

Preventing unacceptable levels of sediments and contaminants from leaving the lease and 
entering the receiving waters is one of the most important functions of ESC, which is 
managed by compliance with the Environmental Authority. As per IECA (2008) this ESCP 
adopts the three cornerstones of ESC as follows:  

• Drainage control – prevention or reduction of soil erosion caused by concentrated 
flows and appropriate management and separation of the movement of clean and 
dirty water through the area of concern.  

• Erosion control – prevention or minimisation of soil erosion (from dispersive, non-
dispersive or competent material) caused by rain drop impact and exacerbated 
overland flow on disturbed surfaces.  

• Sediment control – trapping or retention of sediment either moving along the land 
surface, contained within runoff (i.e. from up-slope erosion) or from windborne 
particles.  

Erosion control and sediment control are two very different activities.  Erosion control 
measures concentrate on preventing, or at least minimising, soil erosion.  Sediment 
control measures concentrate on trapping sediment displaced by up-slope soil erosion.  In 
general, the most efficient and cost effective way at minimising sedimentation is to 
minimise the extent, duration and severity of soil erosion.  In addition, best practice 
sediment control measures cannot, on their own, be relied upon to provide adequate 
environmental protection. 

3.2 PRINCIPLES OF ESC 
For ESC to be effective, the following fundamentals are required (IECA, 2008): 

• ensure ESC measures are designed and constructed effectively; 

• minimise the duration and extent of soil exposure;  

• promptly stabilise disturbed areas;  

• maximise sediment retention on the site;  

• control water movement through the site;  

• minimise soil erosion wherever possible rather than applying down slope sediment 
controls;  

• utilise existing topography and adopt construction practices that minimise soil 
erosion and sediment discharge from area;  

• integrate erosion and sediment control issues / measures into the planning phases 
of mine operations;  

• choose the ESC technique to account for site conditions such as soil, weather and 
construction conditions; 

• maintain all ESC measures in proper working order at all times; and 

• monitor the site and adjust ESC practices to maintain the required performance 
standard. 

http://wrmwater.com.au/
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3.3 POTENTIAL POLLUTANT SOURCES 
Potential erosion and sediment sources as well as the potential contaminants and impacts 
at the Jervois mine are presented in Table 3.1. 

Although this Plan primarily focuses on erosion and sediment control where water is the 
causal factor, it should be recognised that, particularly in drier environments, wind also 
plays a significant role in erosion and the potential for sediment deposition to surrounding 
receiving environments. 

Table 3.1 – Potential erosion and sediment sources 

Disturbance category Potential contaminant Potential impacts 

Spoil / Waste rock dumps 

Available / Unavailable 
/ Re-contoured 

Unconsolidated material with 
varying quantities of saline and 
sediment pre-disposition. 

Bare areas vulnerable to storm 
activity,  

Acid mine drainage (AMD) 

Sheet and rill erosion of 
potentially alkaline/ 
acidic/saline deposits 
leading to deposition of 
contaminants and 
sediment volumes. 
Sediments causing 
damage to receiving 
waters through 
reduction in water 
quality and degradation 
of in-stream habitats. 

Topsoiled (to be 
revegetated) 

Unconsolidated materials, 
sediment and turbidity 

Sheet and rill erosion 
leading to 
sedimentation of 
waterways and loss of 
valuable rehabilitation 
material. 

Topsoiled, ripped and 
seeded 

Unconsolidated materials, 
sediment and turbidity 

Minimal once 
established. 

Topsoil 

Topsoil stripping area  Unconsolidated materials, bare 
areas vulnerable to storm activity. 

Sheet, tunnel, rill and 
gully erosion leading to 
movement and 
deposition of 
sediments, 
deleteriously impacting 
on receiving waters. 

Topsoil Stockpiles Unconsolidated materials, 
sediment and turbidity 

Sheet, rill erosion 
leading to 
sedimentation of 
waterways and loss of 
valuable rehabilitation 
material. 

Peripheral lands 

http://wrmwater.com.au/
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Disturbance category Potential contaminant Potential impacts 

Exploratory and access 
tracks 

Disturbance of natural landform 
resulting in possible bare landforms 
increasing sediments in natural 
runoff 

Exacerbation of rill and 
gully erosion leading to 
movement and 
deposition of sediments 
potentially causing 
damage to water 
quality and in stream 
habitat of receiving 
waters. 

Haul Roads Disturbed materials from surface of 
the road, erosion of table drain 
material vulnerable to storm 
activity 

Sedimentation of 
nearby watercourses 

Industrial Areas Hydrocarbons and hydrocarbon 
contaminated sediments 

Water quality impacts. 

Sediment runoff from 
hardstand areas. 

Leaching and erosion of soils 
containing hydrocarbons and 
movement and release of 
hydrocarbons into surrounding 
environment 

Sedimentation of 
nearby watercourses. 

Exploration Activity Disturbed materials, sediment and 
turbidity 

Sedimentation of 
nearby watercourses. 

Land clearing (woody 
vegetation) 

Disturbed materials, sediment and 
turbidity 

Sedimentation of 
nearby watercourses. 

Drainage channels Disturbance of landform resulting 
in possible bare landforms 
increasing sediments in runoff 

Sheet, tunnel, rill and 
gully erosion leading to 
movement and 
deposition of 
sediments, 
deleteriously impacting 
on receiving waters. 

Licenced stream 
diversions / Levees 

Disturbance of landform resulting 
in possible bare landforms 
increasing sediments in runoff 

Sheet, tunnel, rill and 
gully erosion leading to 
movement and 
deposition of 
sediments, 
deleteriously impacting 
on receiving waters. 

3.4 EROSION POTENTIAL 
Undertaking an assessment for risk of erosion is essential to determine the appropriate ESC 
technique to apply. There are five main categories that need to be taken into 
consideration, all of which influence the erosion potential and the type of control 
measure(s) applicable:  

• soil classification; 

• average slope of disturbance area; 
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• extent and duration of soil disturbance; 

• location within the catchment (and whether run-off from upslope can be 
controlled); and  

• proximity to waterways. 

An example of a simple erosion assessment is presented in Appendix A (IECA 2008, 
Appendix F) that identifies low-risk and high risk sites. This type of assessment may help to 
determine the high-risk areas of erosion potential. 

3.4.1 Soils 

Soils are classified into three categories:  

• dispersive soil;  

• non dispersive soil; and  

• blocky / competent material. 

the Jervois mine has a mixture of all three types of soil. The following is provided as 
background to identifying soil / material types. 

Dispersive soils are structurally unstable in water and tend to break down into their 
constituent particles which consequently cloud the water. Dispersive soils are highly 
susceptible to erosion on slopes and drains when exposed. Dispersive soils shall be treated 
or completely buried under a layer of non-dispersive soil before attempting any erosion 
control measures. 

Non-dispersive soils are characterised by large, water-stable aggregates separated by large 
pore spaces that absorb water rapidly.  These soils are typically high in clay content 
although some clays are highly dispersive and break down when wet making them highly 
erodible (i.e. dispersive). Sandy soils are generally non-dispersive on gently sloping land, 
however are dispersive on steep slopes.  

Blocky / competent soil material is structurally sound and typically does not contribute a 
large portion of erosion problems or sediment runoff. These materials may be used to 
construct various erosion and sediment control techniques.  

If there is uncertainty surrounding the soil type for any area of activity where this ESC Plan 
needs to be referenced, the Jervois mine environmental personnel should be contacted 
and appropriate steps undertaken to determine soil type. This may include undertaking 
suitable soil assessment as per published documentation (e.g. IECA 2008). 

3.4.2 Slope 

The steepness of the slope and slope length are important determinants in the erosion risk 
of site. The Australian Soils and Landscapes Handbook identifies that slopes can be 
categorised by their percentage or degree of slope. These slope categories of relevance to 
the Jervois mine are defined in Table 3.2. 

Table 3.2 – Definition of slope class 

Approximate Slope Values 

Slope Class Tangent (% Slope) Degrees 

Boundary Average Boundary Average 

Level 1 0.6 0°35’ 0°20’ 

Very Gently Inclined 3 1 1°35’ 1° 

Gently Inclined 10 6 5°35’ 3° 

Moderately Inclined 32 20 18° 10° 
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3.4.3 Area and duration 

A principal of ESC is to minimise the extent and duration of soil disturbance. Therefore, 
mining schedules should aim to minimise the duration for which open soils are exposed to 
the erosive elements (wind, rain and flowing water). Reducing the period where soils are 
exposed to erosive elements during the construction phase lessens opportunity for 
displaced sediment to enter into the surrounding environment. 

Strategies to minimise increased risk of erosion during the operation phase of the mine site 
include:  

• minimise the extent of the disturbance; 

• prompt revegetation of non-operational disturbed area; 

• ensure both temporary earthworks and permanent land-shaping provide a landform 
that minimises erosion; and 

• design temporary runoff collection, conveyance and disposal systems to minimise 
erosion prior to commencement. 

3.4.4 Location within the localised catchments 

One of the major principals in achieving effective erosion and sediment control across any 
site is the necessity to separate run-off from undisturbed catchments and disturbed 
catchments. Disturbed sites positioned low in a localised catchment with the potential to 
receive overland or flood flows represent an increased erosion risk. It is therefore 
necessary to establish site drainage works to convey overland flows safely through or 
around a site during the disturbance period.  Particular attention will need to be paid to 
the discharge areas of these diversions. the Jervois mine should consider the placement of 
the treatments recommended in this document where areas of concentrated flows are 
created.  

3.4.5 Waterways 

The proximity to watercourses may trigger an increased level of planning. Disturbances to 
existing waterways should be avoided wherever practical.  

During operational phases the proximity of ESC measures to watercourses should be 
undertaken where practicable and reasonable. Design should take into account floodplain 
extent, soil conditions and flood immunity of the selected ESC measure.  

Note that creek diversions and levee banks required as part of the mine operations (as per 
licence or conditions of the approval to operate) are generally undertaken as part of a 
separate approval process. Within this process any mitigation works required to minimise 
erosion and sediment transport will be detailed. Any discharges to a watercourse may be 
conditional based on the licence or conditions of the approval to operate. 
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4 Drainage control measures 

4.1 OVERVIEW 
This section outlines the measures to be taken when constructing drainage channels on the 
Jervois mine to minimise erosion and downstream sedimentation. Control measures for 
four different drainage channels are discussed as follows: 

• permanent watercourse drainage (diversions). Erosion control measures for these 
diversions are not specifically addressed in this Plan. 

• permanent drainage that does not require regulatory approval but will remain in 
place at the end of mine life and effectively act as a watercourse. 

• temporary drainage in low gradient areas such as catch drains, diversion channels or 
flow diversion banks that either collect concentrated flow or overland flow. 

• temporary drainage down slopes such as chute drains. 

4.2 PERMANENT DRAINAGE 
Permanent drainage refers to diversion channels that will be in place at the end of mine 
life.  These channels require a higher level of design to limit the potential maintenance 
liability once mining has ceased.   

Any permanent diversion should be designed such that it appears and functions as a 
natural feature in the landscape largely indistinguishable from the natural watercourses in 
the area. A natural channel or flow path has features that develop through geomorphologic 
processes, such as channel and floodplain capacity, meanders, riffles and vegetation, to 
provide an environment where these conditions can continue to develop at a rate 
consistent with its environment.  This is referred to as dynamic equilibrium.  Similar 
features should be designed into the diversion channel in order to obtain a similar dynamic 
equilibrium. 

Where the diversion is replacing an existing channel such as a gully, the existing gully 
should be used as a ‘template’ to design the diversion.  That is, the diversion design 
should mimic the channel shape, floodplain capacity, bed slope etc of the natural channel 
it replaces, where possible.  Where the diversion collects an increased catchment of 
overland flow as it traverses downstream, a nearby natural channel that has a similar 
catchment area could be used as a template.  

For ALL permanent diversions, vegetation should be used as the primary method of 
stabilising channel banks, terraces and floodplain drainage paths as engineering methods 
may not limit the liability for long term maintenance cost post mining. 

4.3 TEMPORARY DRAINAGE CONTROLS 

4.3.1 Design standards 

Table 4.1 shows the recommended design standard of temporary drainage structures at the 
Jervois mine.  Temporary drainage controls that are anticipated to last longer than 24 
months would be designed to cater for a 100 year Average Recurrence Interval (ARI) design 
storm to provide effective separation of clean and dirty runoff.  This may involve a 
combination of channels and floodplain levees.  Temporary culvert crossings should have a 
hydraulic capacity of the 1 year ARI design storm.  The design capacity of permanent 
structures is discussed in Section 4.2. 
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Table 4.1 – Drainage design standards for temporary drainage works 

Anticipated Design Life (months) Design Standard (Years ARI) 

< 12 2 

12 to 24 5 

> 24 100 

4.3.2 Drainage design techniques 

In accordance with IECA (2008), drainage channels, whether permanent or temporary, 
should be designed and constructed at a gradient that limits the maximum flow velocity 
for the adopted design event standard (Refer Table 4.1) to a value not exceeding the 
maximum allowable flow velocity for the given surface material. 

Excessive flow velocities can cause channel erosion, usually along the invert of the drain, 
which can then lead to bank slumping and widening of the channel. Table 4.2 lists 
allowable flow velocities for earth lines drains as per IECA (2008). A checklist for design of 
drains at the Jervois mine is provided in Appendix B. 

Table 4.2 – Allowable flow velocities for open earth lined drains 

Soil description Allowable 
velocity (m/s) 

Comments 

Extremely 
erodible soils 

0.3 • Dispersive clays are highly erodible even at low 
flow velocities and therefore must either be 
treated (e.g. with gypsum) or covered with a 
minimum of 100mm of stable soil. 

• Highly erodible soils may include: Lithosols, 
Alluvials, Podzols, Siliceous sands, Soloths, 
Solodized solonetz, Grey podzolics, some Black 
earths, fine surface texture-contract soils and 
Soil Groups ML and CL. 

• Moderately erodible may include: Red earths, 
Red or Yellow podzolics, some Black earths, 
Grey or Brown clays, Prarie soils and Soil 
Groups SW, SP, SM, SC. 

• Erosion-resistant soils may include: Xanthozem, 
Euchrozem, Krasnozems, some Red earth soils 
and Soil Groups GW, GP, GM, GC, MH and CH. 

Sandy soils 0.45 

Highly erodible 
soils 

0.4 to 0.5 

Sandy loam soils 0.5 

Moderately 
erodible soils 

0.6 

Silty loam soils 0.6 

Low erodible 
soils 

0.7 

Firm loam soils 0.7 

Stiff clay very 
colloidal soils 

1.1 

The flow velocity can be reduced by either: 

• Reducing the depth of flow (increasing the width of the channel); 

• Reducing the bed slope; 

• Reducing the peak discharge (reducing catchment area); or 

• Increasing channel roughness. 

If the channel width, depth or gradient cannot be altered, then there are two options for 
controlling erosion as follows: 

• Reduce the flow velocity through the placement of rock check dams; 

• Increase the effective scour resistance in the channel through the placement of an 
effective channel liner such as rock or an appropriate liners. 
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4.3.3 Drain velocity control structures 

A list of appropriate check dam velocity control structures is given in Table 4.3. 

Table 4.3 – Velocity control structures for channels and drains 

Technique Typical use 

Fibre roll • Biodegradable logs 

• Used in wide shallow drains where logs can be successfully chored 
down 

• Used in locations where it is desirable to integrate into the 
vegetation, such as vegetated channels 

• Minor sediment trap 

Rock check dams • Used in drains with a depth exceeding 0.5m and a gradient less 
than 10% 

• Minor sediment trap 

Recessed rock 
check dams 

• Used in wide, high velocity, shallow channels where sandbag check 
dams would likely wash away. 

• Recessed into the soil to maintain hydraulic capacity in the channel 

• Minor sediment trap 

Sandbag check 
dams 

• Used in shallow drains with a depth less than 50mm and gradient 
less than 10% 

• These check dams are small and less likely to divert water out of 
the drain. 

• Minor sediment trap. 

Triangular ditch 
check 

• Commercially available, reusable product 

• Commonly used to stabilise newly formed table drains 

• Used in drains with less than 10% gradient 

• Minor sediment trap. 

4.3.4 Chute and channel linings 

A list of appropriate channel and chute linings to provide effective scour protection is 
given in Table 4.4. 

Table 4.4 – Scour protection and lining types for chutes and channels 

Technique Typical use 

Cellular 
confinement 
system 

• Typically used to stabilise chutes when the only local supply of 
rock consists of rock smaller than 200mm. 

• May be filled with small rocks and grassed to form a permanent 
reinforced grassed chute. 
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Technique Typical use 

• Also used to form a temporary construction access across dry sandy 
bed streams. 

Grass lining • Permanent protection of low to medium velocity chutes and 
channels. 

• Requires suitable growing medium and time to establish. 

Hard armouring • Hard armouring systems include corrugated sheet metal, reinforced 
concrete and shotcrete. 

Rock mattresses • Suitable high velocity chutes and spillways. 

Rock lining • High velocity drainage channels 

• Drainage chutes 

• Sediment basin spillways 

4.3.5 Outlet structures 

A list of appropriate channel and chute linings to provide effective scour protection is 
given in Table 4.5. 

Table 4.5 – Scour protection for channel and drain outlets 

Technique Typical use 

Level spreader • Conversion of minor concentrated flows back to sheet flow 

Rock protection • Used at the end of chute drains to dissipate energy and control 
scour. 

• Used as a permanent energy dissipater on pipe and culvert outlets. 

4.3.6 Drainage control on unsealed roads 

The following general principals should be followed in the design of drainage controls for 
unsealed roads: 

• Stormwater runoff from unsealed roads should be allowed to shed at regular 
intervals.  The runoff should be discharged into a sediment trap or released as sheet 
flow via a level spreader into adjacent grassland. 

• Where stormwater runoff from unsealed roads collects within table drains adjacent 
to the roadway, this water should ideally be discharged from the table drain at 
regular intervals. 

• Where table drains are steep and water cannot shed, such as through a cutting or 
into a river channel, the controls given in Table 4.3 and Table 4.4 should be 
considered. 

• When access is required across a slope, the road should be sited as close as possible 
to the contour of the land.  This allows upslope water runoff to pass evenly across 
the track, thus avoiding concentrated flow. 
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• When an access road diagonally traverses a slope, the road will likely collect and 
concentrate upslope stormwater runoff.  The collected runoff will need to shed at 
regular intervals using a level spreader or drainage channels constructed. 

• Wherever practical, table drains should form wide U-shaped drains to minimise 
potential invert erosion.  Deep V-shaped drains should be avoided where roads are 
constructed on steep slopes along a cutting. 

4.3.7 Watercourse crossings 

Watercourse crossings may consist of fords, culverts or bridges.  The following general 
principals should be followed in the design of drainage controls for watercourse crossings: 

• Where fish passage is to be considered, a bridge structure is preferred otherwise a 
ford or buried box culvert with earth rock bed. 

• Culvert designs should always consider the effects of debris blockages and potential 
erosive forces caused by overtopping flows.  Ideally, culverts should have a flow 
capacity at least equal to the normal channel capacity of the watercourse when the 
water level is just below the crest of the culvert deck. 

• Where possible, crossings of streams should be constructed at right angles to the 
flow and in locations where the channel is straight and has well defined banks. 

• Crossings should be covered with a non-erodible material such as rock or gravel and 
the upstream and downstream batters should be armoured with rock to control 
erosion caused by overtopping flows. 
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5 Erosion control measures 

5.1 OVERVIEW 
Soil erosion is the process through which the effects of wind, water or physical action 
displace soil particles, causing them to be transported.  This section discusses the 
potential measures to mitigate or reduce erosion caused by water.  The most common 
forms of water erosion likely to be encountered at the Jervois mine are: 

• Splash erosion is the spattering of soil particles cause by the impact of raindrops on 
soil; 

• Sheet erosion is the uniform removal of soil in thin layers from sloping land 

• Rill erosion is the removal of soil by water concentrated in small but well defined 
channels; and 

• Gully erosion produces channels deeper and larger than rills (generally greater than 
300mm deep. 

5.2 EROSION CONTROL TECHNIQUES 

5.2.1 Soil stabilisation and protection 

A list of appropriate erosion control techniques is given in Table 5.1. 

Table 5.1 – Summary of erosion control techniques 

Technique Typical use 

Cellular 
confinement 
systems 

• Containment of topsoil or rock mulch on medium to steep slopes. 

• Control erosion on non-vegetated medium to steep slopes such as 
bridge abutments. 

Compost blanket • Used during the revegetation of steep slopes either incorporating 
grasses or other plants. 

• Particularly useful when the slope is too steep for the placement of 
topsoil, or when sufficient topsoil is absent from the slope. 

Gravelling • Protection of non-vegetated soils from raindrop impact erosion. 

• Stabilisation of site office area, car parks and access roads. 

Heavy mulching • Stabilisation of soil surfaces that are expected to remain non-
vegetated for medium to long periods. 

• Suppression of weed growth on non-grassed areas. 

Light mulching • Control of raindrop impact erosion on flat and mild slopes. May be 
placed on steeper slopes with appropriate anchoring. 

• Control water loss and assist seed germination on newly seeded 
soil. 
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Technique Typical use 

Revegetation • Temporary and permanent stabilisation of soil. 

• Stabilisation of long term stockpiles. 

Rock mulching  • Stabilisation of long term, non-vegetated banks and minor drainage 
channels. 

5.2.2 Control of erosion on slopes 

A list of appropriate erosion control measures to be used on steep slopes is given in Table 
5.2. 

Table 5.2 – Erosion control measures on slopes 

Flat Land                  
(flatter than 1 in 10) 

Mild Slopes                       
(1 in 10 - 1 in 4) 

Steep Slopes                     
(steeper than 1 in 4) 

Gravelling Mulching Cellular Confinement 
Systems 

Mulching Revegetation Revegetation 

Revegetation Rock Mulching Rock Armouring 
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6 Sediment control structures 

6.1 OVERVIEW 
The application of best practice sediment control measures cannot, on their own, provide 
adequate protection for major waterways.  Sediment basins may represent the most 
important and effective form of sediment control, but current design procedures result in 
the sizing of basins that are likely to be overtopped or bypassed several times per year.  As 
a result, significant quantities of sediment laden water are likely to be released from the 
Jervois mine. 

The primary function of sediment control measures is to trap the coarser sediment 
fraction. Sediment basins and some filtration systems used during dewatering operations 
are possibly the only sediment control techniques that have any significant ability to trap 
finer sediment particles such as silts or clays.  Due to the difficulty of trapping these finer 
sediments, priority should be given to the use of effective erosion control measures 
wherever practical. 

6.2 SEDIMENT CONTROL TECHNIQUES 

6.2.1 Primary controls 

Primary control of sediment will be via sediment dams. Table 6.1 outlines the key 
assumptions and design criteria for sediment dams at the Jervois mine.  

Table 6.1 – Sediment dam 

Design criteria Comment 

Design rainfall event • 10 Year ARI 24-hour storm duration 

Design rainfall depth • the Jervois mine 10 Year ARI 24-hour rainfall depth: 
98.4mm. 

Volumetric catchment 
runoff coefficient 

• 0.5 

Runoff storage volume: • Design rainfall depth x Catchment Area (ha) x runoff 
coefficient. 

Sediment storage volume: • Equal to dam storage volumes. 

Total dam volume: • Runoff storage volume + sediment storage volume. 

Primary Outlet: • Perforated riser pipe (wrapped in geofabric) sized to 
drain contents within 2 days or less. 

• Pipe fitted with valve on outlet. 
• Pipe diameter (m) calculated using the following 

equation: 
√𝐴𝐴
11

 

• Where ‘A’ refers to catchment area (ha). 

Secondary (flood) Outlet: • Spillway with appropriate erosion protection at crest and 
downstream. 

• Spillway width (m) = 0.94 x A  
• Where ‘A’ refers to catchment area (ha), and spillway 

height is at least 0.5m. 
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6.2.2 Supplementary sediment control techniques 

Supplementary sediment controls are used in areas where the sediment producing 
catchment is small or the potential for producing sediment laden runoff is low.  A list of 
appropriate supplementary sediment control techniques is given in Table 6.2. 

Table 6.2 – Summary of supplementary sediment control techniques 

Technique Typical use 

Rock filter dam • Locations where there is sufficient room to construct a relatively 
large rock embankment. 

• The incorporation of a filter cloth is the preferred construction 
technique if the removal of fine grained sediment is critical (high 
maintenance). 

Check dam 
sediment trap 

• Supplementary sediment trap in minor concentrated flow areas. 

• Trapping sediments in table drains and minor drainage lines 

• Check dams may be constructed of rock, sand bags or compost 
filled socks 

Buffer zones/ 
grass filter strips 

• Mostly suited to sandy soils 

• Can provide some degree of turbidity control while the buffer zone 
remains unsaturated. 

Sediment fence • Supplementary device for sheet flow from minor catchment areas 

• Suitable for all soil types 

• Require maintenance after every runoff event. 
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7 ESC Plan 

7.1 ESC DECISION PROCESS 
The following outlines the steps required to determine the applicable ESC techniques:  

1 Identify the need for erosion, drainage and/or sediment control;  

2 Define the land disturbance associated with where the control measure will be 
implemented;  

3 Note the priority according to the matrix (Table 7.1) – this may be helpful in 
assessing which control technique to construct first;  

4 What is the erosion potential at the location where the control measure will be 
implemented (Section 3.4);  

5 Apply the ESC matrix (Section 7.3 – Table 7.1) to determine which erosion, drainage 
and sediment control techniques are applicable;  

6 Use IECA (2008) to assess technical requirements of the selected techniques to make 
an informed decision as to the most appropriate erosion, drainage or sediment 
control technique to construct; 

7 Prepare a plan of the area identifying the adopted techniques and document the 
measures within GIS with a number; and 

8 Implement maintenance requirements and inspection regime (Section 8.1). 

Appendix B contains a checklist for ESC decision making and design of ESC measures on a 
local catchment scale.  It is recommended that the ESC checklist is completed for each 
disturbed catchment at the the Jervois mine site, and the completed checklist is stored on 
site for future reference if required. 

7.2 ESC CRITERIA 
The decision as to which combination of ESC measures will be adopted lies with the the 
Jervois mine Senior Environmental Advisor with input from the technical services 
department. The decision will be based on several factors as follows:  

• site topography;  

• material / soil / surface / strata type – where the control measure will be 
implemented and downstream of the control measure;  

• current disturbance category; 

• site specific constraints e.g. proximity of local water course; 

• length of time that area will remain at this disturbance category; 

• overall purpose of implementing ESC at a particular location; and 

• applicability of ESC measure as per ESC Matrix. 

The selection criteria that should be applied when choosing the most appropriate ESC 
measure(s) are (refer IECA, 2008):  

• applicability to the full range of site conditions considered reasonable (construction 
phase and operational phase of ESC measure);  

• availability of materials from onsite operations;  

• cost-effectiveness based upon overall life of the work involved; and  

• durability in relation to hydraulic and structural design during the life of the control 
measure performance in relation to purpose and control standard requirements. 
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7.3 ESC MATRIX 
Table 7.1 shows a matrix of land uses and ESC measures developed to assist in determining 
which ESC measure is applicable. 

This tool for selecting appropriate ESC measures is based on:  

• the phase of the mine site (operational, non-operational or construction); 

• land use type (specific to mining applications), adjacent land usage / classification 
and proximity to watercourses; and 

• level of priority in providing ESC measures. 

Where multiple ESC measures can be applied to the same situation, the Senior 
Environmental Advisor will be consulted. The decision should refer to the factors noted 
above in Sections 4, 5 and 6.  

Once an ESC measure has been selected from the matrix, reference can be made to the 
IECA (2008) guidelines, which summarise design aspects for each of the ESC measures. 

7.4 ESC INVENTORY REGISTER 
An asset register database will be prepared for all ESC structures at the mine site. These 
assets will be located in a GIS map and a unique identification number (asset number) will 
be given to them. 
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Table 7.1 – ESC Matrix 
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10 N Exploration Activity M                      

11 C Land clearing (woody vegetation) M                      

12 O Drainage channels HH                      

13 N Licenced stream diversions / Levees H                      

14 C Construction / excavation work M                      
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8 Monitoring and emergency 
reporting 

8.1 MONITORING AND MAINTENANCE INSPECTIONS 
Appendix B contains a template for record keeping of monitoring, operation and 
maintenance of ESC measures at the Jervois mine. Details of monitoring, operations and 
maintenance procedures are outlined below. 

8.1.1 Monitoring 

Water quality (turbidity) in sediment dams at the Jervois mine will be monitored following 
a significant runoff event occurring.  Monitoring will occur via a hand-held turbidity probe, 
and in the first four years of operations, a water quality sample will be taken and sent for 
lab analysis to determine TSS levels at the time of sampling. Lab analysis of samples for 
TSS and turbidity will be used to develop a relationship between turbidity and TSS at the 
Jervois mine.  

8.1.2 Operation of sediment dams 

The material placed in the waste rock dumps and the proposed dump construction 
methods will ensure that runoff from the dumps is generally of similar quality to 
background runoff from undisturbed catchments within the project site, and will not be 
contain acid rock drainage or significantly elevated concentrations of metalloids (beyond 
background values). Nevertheless, a cautionary approach has been adopted to the 
management of runoff from the waste rock dumps: 

• During the first 4 years of project life, when groundwater inflows to the 
underground mine are low, runoff captured in the waste rock sediment dams will be 
pumped back to the process water dam; 

• Surface runoff and seepage from waste rock dumps that collects in the sediment 
dams would be monitored for water quality parameters including, but not limited to 
pH, EC, major anions (sulfate, chloride and alkalinity), major cations (sodium, 
calcium, magnesium and potassium), TDS and a broad suite of soluble 
metals/metalloids; 

• Uncontrolled releases (spills) from the waste rock sediment dams may still occur in 
the first four years of mining if the design criteria of the sediment dams is exceeded 
(i.e. a rainfall event greater than the 10% AEP 24-hour storm occurs whilst the 
waste rock dump catchments are saturated); 

• The sediment dam monitoring would be used to validate the anticipated quality of 
water runoff reporting to sediment dams. Initially, the sediment dam monitoring 
would occur on an event basis to demonstrate the water quality of stored waters is 
consistent with the relevant operating parameters to allow releases from sediment 
dams to occur if required.  

• Subject to demonstrating the water quality objectives can be met, the frequency of 
monitoring and suite of parameters for the sediment dam monitoring would be 
reviewed and updated accordingly (e.g. to occur only when releases occur); and 

• It is anticipated that by EOY4 of mine life, sufficient water quality monitoring data 
would be available to determine if runoff and seepage from the waste rock dumps is 
suitable for release from the sediment dams following runoff events. If this is the 
case, then runoff captured in the waste rock sediment dams would no longer be 
pumped back to the process water dam and would be released to the receiving 
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environment within 5 days of a runoff event occurring (as per best practice 
sediment dam operation). 

If water quality monitoring data indicates that waste rock dump runoff is not suitable for 
release, the sediment dams will continue to be pumped back to the process water dam 
beyond EOY4, and the storage capacity of the waste rock sediment dam may be increased. 

8.1.3 Maintenance and inspections 

In accordance with IECA (2008) all ESC measures will be inspected as follows: 

• at least daily when rain is occurring; 

• within 24 hours prior to expected rainfall; 

• within 18 hours of a rainfall event of sufficient intensity and duration to cause on-
site runoff; and 

Daily site inspection taking place during periods of runoff inducing rainfall must check: 

• all drainage, erosion and sediment control measures; 

• occurrences of excessive sediment deposition (whether on-site or off-site); and 

• all site discharge points. 

Site inspections immediately prior to anticipated runoff inducing events must check: 

• all drainage, erosion and sediment control measures; and 

• all temporary (ie. overnight) flow diversion and drainage works. 

Site inspections immediately following runoff producing rainfall must check: 

• treatment and dewatering requirements of sediment basins; 

• sediment deposition within sediment basins and requirements for its removal; 

• all drainage, erosion and sediment control measures; 

• occurrences of excessive sediment deposition (whether on-site or off-site); 

• occurrences of construction materials, litter or sediment placed, deposited, washed 
or blown from the site, including deposition by vehicular movements; and 

• occurrences of excessive erosion, sedimentation, or mud generation around the site 
office, car park and/or material storage area; 

In addition to the above, monthly site inspections must check: 

• surface coverage of finished surfaces (both area and percentage cover); 

• health of recently established vegetation; 

• proposed staging of future land clearing, earthworks, pre-strip activities and 
site/soil stabilisation. 

The inspection and monitoring regime should collect and record the following key 
information: 

• the previous condition of the infrastructure and any recommendations or works 
actioned since the last inspection; 

• the current condition of the ESC infrastructure; 

• the ESC controls currently in place, and their condition; and 

• recommendations on remedial measures or additional ESC controls; 

Any failure of effectiveness of structure will be reported to the Senior Environmental 
Advisor. The implementation plan should include the recommendations for the incident 
report. 

http://wrmwater.com.au/
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8.2 EMERGENCY RESPONSE 
The Jervois mine site emergency response plan must include a relevant TARP (targeted 
action response plan) for the waste rock dump sediment dams and uncontrolled sediment 
release in surface waters. 
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ESC Decision Making and Design Checklist 
Catchment ID:         

Catchment Area (ha):        

Disturbance Type:        

ESC Priority:    L    /    M    /    H    /    HH   

Notes: 

 

 

 

 
Adopted Drainage Control Measures 

Drainage Control Measure Adopted 
(Y/N) 

Comment 

Catch drains   

Check dams (inc. fibre rolls)   

Grass   

Cellular confinement systems   

Hard armouring   

Rock mattress   

Rock lining   

Level spreader   

Rock protection   

Have drainage controls been subject to detailed design:   Y  /  N       
            (if yes attach design drawings) 

Are drainage controls designed for appropriate design event ARI based on 
anticipated design life:         Y  /  N 

Have drain velocities for adopted design event been checked against 
maximum allowable flow velocities:     Y  /  N 

 

Adopted Erosion Control Measures 

Erosion Control Measure Adopted 
(Y/N) 

Comment 

Cellular confinement systems   

Compost Blanket   

Gravelling   

Mulching   

Re-vegetation   

Rock Mulch   

Soil Binders   
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Adopted Sediment Control Measures 

Sediment Control Measure Adopted 
(Y/N) 

Comment 

Primary Control   

Sediment Dam   

Secondary Controls   

Rock Filter Dam   

Check Dam Sediment Trap   

Buffer Zone   

Sediment Fence   

Have sediment controls been subject to detailed design:   Y  /  N       
            (if yes attach design drawings) 

Are sediment dams sized in accordance with DEHP Stormwater Guidelines for 
Environmentally Relevant Activities (2014):      Y  /  N 

Do sediment dams have an appropriately sized perforated riser pipe wrapped 
in geofabric        Y  /  N 

Do sediment dams have appropriately sized spillways with erosion protection 
along spillway crest and downstream    Y  /  N 

 

Diagram of catchment showing location and ID of ESC measures: 
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ESC Monitoring and Maintenance Checklist 
Catchment ID:         

Catchment Area (ha):        

Disturbance Type:        

ESC Measures in catchment:                 

Inspection 
Date 

During 
Runoff 
Event 
(y/n) 

Following 
Runoff 
Event 
(y/n) 

Monthly 
Inspection 
(y/n) 

Sediment 
Dams WQ 
Sampled 
(y/n) 

Sediment 
Dams 
TSS/Turbidity 
(mg/L or 
NTU) 

Sediment 
Dam 
Releases 
Made 
(y/n) 

Sediment 
Dams 
Pumped 
Out 
(y/n) 

Sediment 
removed 
from 
Sediment 
Dams 
(y/n) 

Erosion 
evident in 
catchment 
(y/n) 

Excessive 
sediment 
deposition 
evident 
(y/n) 

Erosion 
damage 
evident 
in 
drainage 
controls 
(y/n) 

Vegetation 
/ erosion 
control 
measure 
coverage 
adequate 
(y/n) 

ESC measure remediation 
works required: 
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1. Executive summary 

This Social Impact Management Plan (SIMP) provides an outline of key risks and opportunities 
identified in the Social Impact Assessment (SIA) for KGL Resources’ Jervois Base Metal Project. 

It is intended to be a stand-alone document to guide the company’s social performance for 
the life of the Jervois Base Metal Project, including mitigation of negative impacts and 
enhancement of potential opportunities. It outlines how these will be monitored and 
managed and sets up a framework for reporting against commitments made. It includes 
indicators by which management can track changes in the baseline conditions outlined in the 
SIA and any emerging issues, and a grievance procedure so the community can continue to 
raise issues. 

The project will be located on an existing mining lease that has a history of mining and 
exploration activity since 1929. Some of the existing infrastructure is planned to be 
repurposed for the Jervois Base Metal Project. As there is a long history of mining activity, 
some of the social impacts are lower than if it was a new mine site. 

The key opportunities identified from the project are the opportunities for jobs and training 
for local Indigenous people (as long as expectations remain realistic about the likely take-up 
rates), jobs for local Alice Springs residents, and local procurement of goods and services. 

Key negative impacts identified include increased industrial traffic on unsealed roads, which 
has implications for the tourism industry, pastoral productivity, other road users and road 
safety for both mine workers and the public. On the other hand, any upgrading of local 
infrastructure such as roads will deliver social and economic benefits. A fear of the impact to 
water resources has also been identified as a key negative impact, particularly because of the 
recent decision regarding fracking in the Northern Territory which has escalated public debate 
about mining activity and its impacts on water resources in an arid environment. 

This assessment finds a total of nine opportunities of significance and 30 potentially negative 
risks, although many of those negative risks have a LOW rating. 

Of the negative potential risks, there were none with an overall EXTREME rating, two with a 
HIGH rating, 11 had a MODERATE risk rating and 17 were assessed as LOW. 

The high ratings were for increased trauma on local roads due to project traffic (#1) and 
increased road trauma for workers (#2), both of which are closely linked. 

The 11 moderate ratings were: 

• fears of impacts to water resources (#7 and #36) 
• reduced community or social cohesion (#8) 
• not meeting expectations of local Indigenous jobs (#18) 
• reduction in tourist activity in the region due to project traffic (#20) 
• local content targets not met due to lack of capacity or skills (#22) 
• not meeting expectations of a boost to local and/or regional economy (#25) 
• project recruitment draws good workers away from existing jobs in the region which 

are hard to back-fill (#27) 
• workplace deaths or injuries (#31) 
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• increased road safety risk due to degradation of the dirt roads (Plenty Highway and 
local roads) (#34) 

• cumulative impacts of the five major minerals projects in Central Australia (#38). 

This SIMP lists all social risks and opportunities, their residual risk ratings and suggested 
mitigation and ongoing management measures, including commitments by KGL Resources in 
relation to its ongoing social performance. 

 
 

2. Project outline 

KGL Resources (KGL or the company) is an Australian-based mineral exploration company 
listed on the Australian Securities Exchange. KGL is focused on the Jervois Base Metal Project 
(the project) which it acquired in 2011. 

 
 

The Jervois mine site has a long history, with numerous mining and mineral exploration 
companies operating at the site since 1929. KGL Resources proposes to reopen and develop 
the Jervois Base Metal Project. 
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KGL Resources proposes to develop a copper, zinc and lead mine and processing plant at the 
site, 380 kilometres north-east of Alice Springs, off the Plenty Highway in the Northern 
Territory. The project is on the Jervois Pastoral Lease close to the Bonya Indigenous 
community, and the Jervois and Lucy Creek pastoral stations. 

The project will involve open-cut and underground mining to extract high grade copper, silver, 
gold lead and zinc, and onsite processing of these minerals. The base metal concentrate will 
then be trucked along the Plenty and Stuart Highways to Alice Springs, and transported by rail 
to Darwin or Adelaide. 

It is estimated that the mining workforce will peak at approximately 360 staff during 
construction, reducing to 300 personnel when operational. These figures include all 
contractors, sub-contractors, offsite support, supply, fabrication and engineering support 
personnel employed directly and indirectly by the project. Workers will operate on a bus-in- 
bus-out or fly-in-fly-out basis depending on where they are located and will be housed in on- 
site accommodation. 

This SIMP covers construction of the mine and supporting infrastructure, then the extraction, 
processing and transport of concentrate by road to Alice Springs and rail to Darwin or 
Adelaide. It includes initial construction and workforce traffic along the Plenty Highway and 
Lucy Creek Road, workers’ accommodation on the project site near the proposed mine, and 
associated mine buildings and infrastructure. 

 
3. Plan 

This Social Impact Management Plan (SIMP) is intended as a stand-alone document that 
summarises significant impacts and opportunities of the project and outlines management 
plans to guide the company’s long-term social performance. In essence, it covers impacts and 
opportunities from the perspective of the people whose lives, livelihoods and lifestyles are 
affected by the project. 

The plan summarises key findings of the Social Impact Assessment (SIA) and outlines the 
management measures KGL Resources will take to avoid or minimise negative impacts and 
enhance potential benefits of the project. 

The SIMP assumes: 

• ongoing community input to the company’s social performance, such as through 
a local liaison committee involving traditional owners, local government, 
government, pastoralists and other local people where community stakeholders 
can raise issues 

• ongoing measurement against key indicators so progress can be monitored on 
issues such as local content and jobs, incidents involving worker behaviour, 
pressure on government services such as health, implementation of 
commitments programs, and operation of grievance procedures 
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• annual public reporting to both the community and KGL Resources’ Board against 
these indicators in a simple format, such as an annual report card or sustainability 
report 

 
• management will be held accountable for the company’s ongoing social 

performance, by reporting to KGL Resources’ Board against agreed management 
plans and commitments and associated key performance criteria. 

 
The SIMP is intended to be a practical, succinct and readable document. It allows for a flexible, 
adaptive approach to identify and respond to emerging issues and considers long-term 
legacies of the project over the life cycle of the mine. 

 

3.1 Methodology 
 

Scoping for the SIA informed a risk and opportunities workshop, adopting methodology in line 
with the AS/NZS ISO 31000:2009 Risk Management – Principles and guidelines, with ratings 
further refined after fieldwork. 

The SIA profiled the communities affected by the project, gathered baseline data, then used 
qualitative data from interviews to complete the picture of the project’s social context and 
predict likely impacts and opportunities. The impacts are both positive and negative, direct 
and indirect and long and short-term. Some impacts may be unintended or difficult to 
manage. Ratings are higher where there is uncertainty or potential loss of life. 

Based on an initial issues analysis, potential impacts were categorised using the International 
Association for Impact Assessment (IAIA) Principles’ (Vanclay, 2003) and Guidelines’ (Vanclay 
et al., 2015) description of social impacts as those that impact on: 

• people’s way of life: how they live, work, play and interact with each other 
• their culture, or shared beliefs, customs, values, language or dialect 
• their political systems, or the extent to which people can participate in decisions 

that affect their lives 
• their environment, including the quality of air and water, food, the level of 

hazard, dust and noise, physical safety and access to natural resources 
• their health and wellbeing, which is a state of complete physical, mental, social 

and spiritual wellbeing and not merely the absence of disease or infirmity 
• their personal and property rights, including a violation of their civil liberties 
• their fears and aspirations, including perceptions of safety, fears about the 

future of their community and aspirations for their future and the future of their 
children. 
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3.2 The concept of social sustainability 
 

The concept of social sustainability is based on ensuring a positive legacy beyond the life of a 
project. For a project to be ‘sustainable’ it must be economically, technically, environmentally 
and socially beneficial for both the company and the community, taking particular account of 
impacts on vulnerable or disadvantaged peoples. 

 

3.3 Community consultation 
 

The community consultation program ran from 23 February to 22 March 2018 with most of 
the interviews and briefings taking place between 16 and 22 March in Alice Springs, Harts 
Range (Atitjere), Bonya, and at the Jervois project site. 

Consultation was guided by a community consultation and communication strategy and 
materials that helped explain elements of the project to diverse audiences. (See Community 
Consultation Report for more detail.) 

 
3.4 Requirements of the Northern Territory Environment Protection Authority 

 
The Northern Territory Environment Protection Authority’s (NTEPA) guidelines for preparing 
an Economic and Social Impact Management Plan states that a SIMP establishes the roles and 
responsibilities of the proponent, government, stakeholders and the community in mitigating 
and managing impacts and making the most of opportunities through the life of a project. At 
a minimum the plan should: 

• include a summary of the SIMP 
• include an outline of current and proposed stakeholder engagement strategies 
• prioritise potential social impacts predicted in the SIA 
• outline mitigation and management strategies for identified risks, including a register 

of agreed activities and commitments 
• incorporate monitoring, reporting and review mechanisms, and mechanisms to 

resolve new and emerging issues as they transpire and to amend the SIA 
• include a communication strategy. 
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4. Key findings 

KGL Resources is reopening and developing a mining project on an existing mine site with a 
long history of mining activity. Some of the social impacts are therefore likely to have a lower 
impact than if it were a new mining project. 

The SIA identifies the key opportunities from the project as being the opportunities for jobs 
and training for local Indigenous people (as long as expectations remain realistic about the 
likely take-up rates), jobs for local Alice Springs residents, and local procurement of goods 
and services. 

Key negative impacts identified include increased industrial traffic on unsealed roads, which 
has implications for the tourism industry, pastoral productivity, other road users and road 
safety for both mine workers and the public. On the other hand, any upgrading of local 
infrastructure such as roads will deliver social and economic benefits. A fear of the impact to 
water resources has also been identified as a key negative impact, particularly because of the 
recent decision regarding fracking in the Northern Territory, which has escalated public 
debate about mining activity and its impacts on water resources in an arid environment. 

This assessment finds a total of nine opportunities of significance and 30 potentially negative 
risks, although many of those negative risks have a LOW rating. 

Of the negative potential risks, there were none with an overall EXTREME rating, two with a 
HIGH rating, 11 had a MODERATE risk rating and 17 were assessed as LOW. 

The high ratings were for increased trauma on local roads due to project traffic (#1) and 
increased road trauma for workers (#2), both of which are closely linked. 

The 11 moderate ratings were: 

• fears of impacts to water resources (#7 and #36) 
• reduced community or social cohesion (#8) 
• not meeting expectations of local Indigenous jobs (#18) 
• reduction in tourist activity in the region due to project traffic (#20) 
• local content targets not met due to lack of capacity or skills (#22) 
• not meeting expectations of a boost to local and/or regional economy (#25) 
• project recruitment draws good workers away from existing jobs in the region which 

are hard to back-fill (#27) 
• workplace deaths or injuries (#31) 
• increased road safety risk due to degradation of the dirt roads (Plenty Highway and 

local roads) (#34) 
• cumulative impacts of the five major minerals projects in Central Australia (#38). 

For those negative impacts considered unlikely, risk ratings may remain high simply because 
of the consequences of them occurring, particularly where there is loss of life or sacred sites. 

Many impacts are intangible and hard to control, with the level of uncertainty reflected in 
some ratings. 
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4.1 People and communities 
 

Impacts and opportunities for people and communities 

Impacts and 
opportunities 

# Residual 
rating 

Mitigation or enhancement Indicators 

Increased road trauma 
on local roads due to 
project traffic 

1 High Regulations around truck 
movements/ times. 

 
Traffic Management Plan. 

Number of road 
trauma incidents 
involving property 
damage, death or 
injury. 

   Road safety initiatives and traffic 
management procedures. 

 

   Community liaison; stakeholder 
engagement; good 
communication. 

 

Increased road trauma 
for workers 

2 High Traffic management plan; OH&S 
plans. 

 
Strict guidelines and codes of 
behaviour for bus drivers 
transporting workers. 

Number of incidents 
involving death or 
injury of workers while 
in transit. 

Dust and reduced 
amenity for nearby 
communities and 
residents due to 
project traffic 

3 Low Traffic Management Plan to 
include speed limits, road 
watering. 

 
Community liaison; stakeholder 
engagement; good 
communication. 

Number of complaints 
on amenity issues; 
Level of community 
concern (survey). 

Mine/mine workers 
not adhering to terms 
of MOU with nearby 
community (Bonya) 

4 Low Worker code of conduct. 
 

Cross-cultural training as part of 
induction. 

Number of complaints 
from community. 
Level of community 
concern (as measured 
in a survey). 

   Culture and Heritage Plan.  

Honeypot' effect - 
Influx of Indigenous 
people back to 
communities for 
work/royalties 

5 Low Good communication to manage 
expectations. 

 
Community liaison. 

Demographic data and 
trends. 

Reduced enjoyment of 
the natural 
environment 

6 Low Environmental Management 
Plan. 

 
Worker code of conduct covering 
offsite activities. 

Complaints about 
worker behaviour. 
Level of community 
concern (survey). 

   Liaison with community to 
understand what access is 
important. 

 

Fears of impacts to 
water resources 

7 Moderate Environmental Management 
Plan. 

Concerns about 
project’s use of water 
(survey). 
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   Good communication to clearly 

explain project’s use of water and 
expected impacts. 

 
Rigorous modelling to ensure 
bores are not impacted by 
drawdown. 

 
Rigorous monitoring to provide 
early warning of any impact. 

 
Provide updates on water 
monitoring results. 

 
Aquifer levels. 

 
Pumping rates for 
bores. 

Reduced community 
or social cohesion 

8 Moderate Community liaison. 

Communication with local police. 

Reports of conflict. 
 

Feelings of safety and 
wellbeing. 

Rumours, 
misinformation cause 
anxiety by native title 
holders anxious to 
receive benefits or 
worrying about 
potential impacts 

10 Low Work with the CLC and 
communicate well to manage 
expectations. 

Number of complaints. 
Feelings of safety and 
wellbeing. 

 
Reports of conflict. 

Local communities 
benefit through 
distribution of 
sponsorship funds 

9 Opportunity 

Moderate 

Sponsorship plan. 
 

Work with the community and 
CLC to identify community 
infrastructure that would benefit 
the community. 

Number of sponsorship 
projects and 
expenditure on 
community events and 
infrastructure projects. 

 

4.1.1 Key findings relating to people and communities 

• The impacts from project traffic are mainly because the Plenty Highway is mostly 
unsealed from Jervois to the Stuart Highway. Although KGL Resources has 
mitigation measures in place, successful lobbying of the Northern Territory 
Government for early sealing of the Plenty Highway between Jervois station and 
the Stuart Highway will significantly reduce those negative impacts. 

• A key health, safety and wellbeing risk is likely to arise from road trauma because 
of poor roads, the likely volume and mix of traffic and the consequences of any 
incident. 
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• The risk also applies to workers travelling by bus from Alice Springs and while on 
site. The likelihood of trauma to workers is reduced through restricting workers 
from driving to site however an incident involving vehicles transporting workers 
to and from site is still possible. The risk remains high due to the consequence 
of any incident. 

• KGL Resources and Bonya community have developed a Memorandum of 
Understanding (MOU) to ensure good relations between the mine and the 
community. The MOU stipulates an alcohol-free project site, which KGL 
Resources has supported, however all new employees will need to understand 
the significance of the MOU with the community. 

• There could be an in-migration of families to Bonya or Atitjere to access jobs and 
benefits from the project, given the high level of mobility and the connections 
of people dispersed across the region, which could generate friction between 
families. 

• The fears about use of water resources may arise due to the scarcity of water in 
the arid environment and recent public debate about fracking in the Northern 
Territory. 

• Community benefits distributions could improve community infrastructure, but 
the extent of investment is largely a matter for agreement-making with 
traditional owners, which is confidential. 

 
4.1.2 Management and mitigation 

• Traffic management plan and road safety initiatives, regular maintenance of the 
unsealed roads (noting that the Northern Territory Government is responsible 
for public road maintenance) and liaison with stakeholders around optimum 
times for truck movements. 

• A worker code of behaviour for all onsite employees to include any specifics 
relating to the MOU to ensure employees adhere to the terms of the agreement. 
This will be strengthened with cross-cultural training for all employees to build 
awareness and understanding of the culture of the Arrernte and East Arrernte 
people of Bonya, Atitjere and the surrounding area. 

• Whilst at the project site, employees will be required to remain onsite at all 
times when not working to avoid trespassing on culturally significant areas or 
interfering with pastoral activity. 

• Communicating openly with pastoralists, Bonya and Atitjere residents and Arid 
Lands Environment Centre about water use and sources, and providing updates 
on the water monitoring results will help to reduce fears about water use. 
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• Limiting cash payments and working with the CLC to distribute royalty money in 
the form of investment in community development and social infrastructure and 
education. 

• Developing a sponsorship plan and communicating with the local community 
about KGL’s initiatives to support the local community and events. 

• Good communication to manage expectations about jobs and ‘money’ matters. 

 
4.2 Impacts on services and infrastructure 

 
Key risks and opportunities for infrastructure and social services 

Risks and 
opportunities 

# Residual 
rating 

Mitigation or enhancement Indicators 

Pressure on local 
services (health, 
police) 

12 Low Likely to be minimal, given KGL 
will maintain its own health 
services. 

Project staff presenting to 
local health services. 

 
Number of medical 
evacuations requiring 
health triage. 

Increased pressure 
on emergency 
response capabilities 

13 Low Project to have its own 
emergency response 
capabilities. 

 
Fire breaks to reduce the risk of 
bushfires. 

Number of incidents 
requiring emergency 
services response. 

 
Number and severity of 
road trauma incidents 
involving project vehicles. 

Project activity 
justifies improved 
infrastructure 

11 Opportunity 

Moderate 

Work with government and 
Outback Way committee and 
provide case for early sealing of 
that section of the Plenty 
Highway. 

Infrastructure 
improvements. 

 
4.2.1 Key findings relating to services and infrastructure 

• There is likely to be minimal impact on health services as KGL will provide its 
own, and there is expected to be minimal increased demand for education 
services from families moving back to Bonya and Atitjere. 

• Demand for police services may increase slightly as a result of alcohol abuse in 
communities, however police believe they have the capacity to absorb this. 

• The condition of local roads and potential for increased road trauma would put 
pressure on local emergency response capacity, while the incidence of 
bushfires is unlikely to increase given firebreaks and careful controls. 
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• The project could contribute positively to social infrastructure, particularly 
early upgrades to the Plenty Highway that would provide social, safety and 
economic benefits to other users including pastoralists, the community, 
tourists, government services and workers visiting communities. Other 
improvements to local infrastructure includes upgrades to the Bonya airstrip 
by KGL. 

4.2.2 Management and mitigation 

• Work with the Northern Territory Government to seek approval for early 
sealing of the remaining approximate 200 kilometres of the Plenty Highway 
between Jervois and the Stuart Highway. 

• KGL to ensure regular health checks of workers and have first response medical 
capability to reduce pressure on local health clinics. 

• KGL to have trained emergency response teams on site. 
• KGL to install appropriate firebreaks and safety precautions. 

4.3 Education and employment 
 

Risks and opportunities for employment and education 

Risks and 
opportunities 

# Residual 
rating 

Mitigation or 
enhancement 

Indicators 

Expectations of local 
jobs not met 

17 Low Local employment and 
training plan. 

Number of locals who win 
jobs. 

   Work with local 
employment and 
training providers. 

Number of unsuccessful local 
applicants. 

    
If expectations are not 
met, good 
communication will be 
required. 

Number of training courses 
attended by local people. 

 
Retention rates for local 
workers. 

    Proportion of workforce that 
is local. 

Low take up of jobs 
by local Indigenous 
people due to lack of 
work-readiness, 
structural and cultural 
issues. 

18 Moderate Indigenous employment 
and training plan. 

 
Work with local 
employment and 
training providers. 

Number of local Indigenous 
people who win jobs. 

 
Number of unsuccessful local 
Indigenous applicants. 

    
Workforce planning to 
address barriers to 
employment. 

Retention rates for local 
Indigenous workers. 

 
Proportion of workforce that 
is local Indigenous. 

   Support structures for  
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   local staff. 

 
Good communication on 
jobs available, including 
site visits. 

 
Collaboration with the 
community, NT and 
Australian governments, 
employment and 
training providers. 

 

Improved educational 
outcomes for local 
Indigenous people 

14 Moderate Indigenous employment 
and training plan. 

Number of relevant training 
courses attended by local 
Indigenous people. 

   Work with local 
employment and 
training providers. 

 
Employment and retention 
rates of local Indigenous 
people. 

   Collaborate with other 
major resource projects 
in the region on training 
and education 
programs. 

 
Number of local Indigenous 
people in paid employment 
compared to previously. 

Opportunities for 
direct and indirect 
jobs and training for 
local Indigenous 
people 

15 Opportunity 

High 

Indigenous employment 
and training plan. 

 
Work with local 
employment and 
training providers to 
provide advance notice 
of jobs. 

Number of locals who win 
jobs. 

 
Retention rates for local 
workers. 

 
Local Indigenous proportion of 
workforce. 

   Communication with 
other major resource 
projects in the region to 
employ Indigenous 
workers as project 
phases end. 

 

   Workforce planning that 
reduces structural and 
cultural barriers to work. 

 

Opportunities for jobs 
for people in Alice 
Springs 

16 Moderate Local employment and 
training plan. 

Number of Alice Springs 
residents who win jobs. 

   Work with local 
employment and 
training providers. 

Retention rates for Alice 
Springs workers. 
Alice Springs proportion of 
workforce. 
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4.3.1 Key findings relating to employment and education 

• Three Bonya residents are employed at the project site and there is a sense of 
enthusiasm and anticipation about future job opportunities on the project in 
Bonya. A willingness to work will need to be matched with the necessary work- 
ready skills to ensure successful employment of local community residents. 

• There are high levels of unemployment and disengagement among Indigenous 
people in the region, but this does not mean a ready pool of workers due to 
the barriers of disadvantage, family and cultural obligations and willingness to 
work at a mine. 

• There are virtually non-existent levels of unemployment among non- 
Indigenous residents in the region, many of whom are transient, come to the 
region for jobs and leave either for other work or because their children have 
reached school-age and they move back to live closer to family. 

• The project offers great opportunities for local jobs and the mine is likely to 
meet expectations as long as they are realistic, KGL implements a local 
employment and training plan, works with employment and training 
providers, provides support to workers and can accommodate cultural and 
family obligations. 

 
4.3.2 Management and mitigation 

• Develop an Indigenous employment and training plan to address barriers to 
employment and include support mechanisms. 

• Work with local employment and training providers. 
• Arrange training courses to help local people get jobs on the project that are 

most suited to their skills and capabilities. 
• Develop policies for workers including mentoring and inductions to provide a 

safe and welcoming workplace for Indigenous men and women. 
• Collaborate with the other major resource projects in the region on training 

and education programs and employment opportunities. Jemena may have 
trained and employed local Indigenous people for the Northern Gas Pipeline, 
but these workers may not continue employment as the work moves further 
afield. 
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4.4 Business and economic impacts 
 

Business and economic risks and opportunities 

Risks and 
opportunities 

# Residual 
rating 

Mitigation or enhancement Indicators 

Reduced productivity 
of pastoralists due to 
project traffic 

19 Low Traffic Management Plan. 
 

Stakeholder engagement and 
good communication with 
pastoralists. 

 
Liaise with Government on 
early sealing of section of 
highway. 

Feedback from 
pastoralists. 

Reduction in tourist 
activity in the region 
due to project traffic 

20 Moderate Traffic Management Plan. 
 

Liaise with NT Government on 
early sealing of section of 
highway from Jervois to 
Gemtree Caravan Park. 

 
Good communication and 
engagement with key tourism 
stakeholders. 

 
PR strategy regarding 
traffic/road safety around 
mining trucks. 

Tourism visitation 
figures. 

 
Reduction in road traffic 
on the Plenty Highway 
during peak tourist 
period. 

 
Feedback from tourism 
operators. 

Local content targets 
not met due to lack of 
capacity or skills 

22 Moderate Local Industry Participation 
Plan. 

 
Work with ICN NT, NT 
Government, Chamber, REDCs 
to package and promote 
tenders to suit local capacity, 
boost skills, prepare 
businesses for 
competitiveness and 
standards required by KGL. 

Number of local 
contracts awarded. 

 
Value of local contracts 
awarded. 

 
Complaints from local 
companies. 

Expectations of a boost 
to local and/or 
regional economy not 
met 

25 Moderate Local Industry Participation 
Plan. 

 
Work with ICN NT, NT 
Government, Chamber, REDCs 
to package and promote 
tenders to suit local capacity, 
boost skills, prepare 
businesses for 
competitiveness and 
standards required by KGL. 

Number of local 
contracts awarded. 

 
Value of local contracts 
awarded. 

 
Complaints from local 
companies. 

 
Number of locals 
employed. 

Reduced productivity 
of other sectors 

26 Low Local Industry Participation 
Plan 

Economic indicators. 
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because of project 
activity 

   
Forward planning and 
communication. 

 

Impacts on 
productivity from loss 
of staff to the project 
and difficulties 
backfilling 

27 Moderate Look at joint training 
initiatives that help with back- 
filling. 

 
Community liaison, 
stakeholder engagement, 
good communication. 

Number of staff coming 
from other local jobs. 

 
Job vacancies. 

Displacement of other 
economic sectors 
through crowding out 

28 Low Recruitment strategy that 
seeks locals, then encourages 
FIFO workers to relocate to 
Alice Springs. 

 
Fly or bus workers direct to 
site. 

Occupancy rates of 
short-term 
accommodation. 
Number of bed nights 
used by the project in 
Alice Springs. 
Number of seats taken 
up on regional flights. 
Cost and availability of 
regional flights. 

Local economy in 
nearby communities 
boosted 

21 Moderate Local Industry Participation 
Plan. 

 
MOU with Bonya. 

 
Work with NT Government 
business development staff. 

Number of local 
Indigenous people 
employed on the 
project. 

 
Number of families who 
relocate. 

Regional economy 
boosted 

23 Moderate Local Industry Participation 
Plan. 

 
Work with ICN NT, NT 
Government, Chamber, REDCs 
to package and promote 
tenders to suit local capacity. 

Number of local 
contracts awarded. 
Value of local contracts 
awarded. 

 
Change in regional GSP. 

Boost to local 
businesses by winning 
work on the project 

24 Moderate Local Industry Participation 
Plan. 

 
Work with ICN NT, NT 
Government, Chamber, REDCs 
to package and promote 
tenders to suit local capacity. 

Number of local 
contracts awarded; 
Value of local contracts 
awarded. 

 

4.4.1 Key findings relating to business and economic impacts 

• Pastoral productivity could be disrupted by aspects of the project, most 
particularly traffic on local roads, however this is likely to be confined to the 
winter months when most cattle trucks are travelling along the Plenty Highway. 

• Although road maintenance may improve conditions, sharing the road with 
frequent large mining vehicles is likely to deter many caravan tourists, 
particularly those less experienced on unsealed roads. The winter months are 
the peak tourist season, and any decrease in numbers will affect Gemtree 
Caravan Park Caravan Park. 
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• The nature and scale of the project is likely to suit the experience and capacity 
of small businesses in Alice Springs, leading to good local content outcomes, 
however good communication will be important in flagging KGL’s procurement 
standards and managing any unrealistic expectations. 

• There may be small contracting opportunities for Bonya and Atitjere, but these 
will likely require support to ensure business opportunities for the communities 
are realised. The Northern Territory Government provides a range of business 
support programs. The Bonya community and broader traditional owner group 
may be able to leverage off the project and community benefits package 
negotiated under the Indigenous Land Use Agreement to set themselves in 
businesses providing services to mining, such as horticulture, facilities 
management, transport and labour hire. 

• The size of the Jervois project is unlikely to have a major impact on the Central 
Australian economy despite some local expectations, however there could be 
cumulative impacts if other major resource projects proceed. 

• It is unlikely that business productivity will be affected by local businesses 
prioritising work for the Jervois project. 

• Local professionals may be attracted to higher wages at the mine and Indigenous 
people in local government jobs may leave their current jobs for higher wages 
or because the project offers a chance to work on their own country. 

• Displacement of tourism by the project is unlikely given the number of available 
jobs on the project, the commitment to employ locals, and the availability of 
accommodation and flights to and from Alice Springs. 

 

4.4.2 Management and mitigation 

• Stakeholder engagement and ongoing communication with pastoralists on truck 
movements. 

• Working with the Northern Territory Government to seek approval for early 
sealing of the Plenty Highway between Jervois and the Stuart Highway. 

• A traffic management plan and road safety strategy to minimise impacts of 
project trucks on tourist traffic. 

• Working closely with the ICN NT, Chamber of Commerce and Northern Territory 
and Australian Governments to package tenders in a way that suits local 
businesses (where this is commercially reasonable), communicate opportunities 
and manage expectations. 

• KGL will prepare a Local Industry Participation Plan as part of its obligations 
under the Project Development Agreement with the NT Government (as a result 
of being awarded major project status). 
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• Work with Bonya and Atitjere to support business development initiatives that 
support the Jervois project and the communities. 

• KGL will contribute to regional training programs that enhance the skills of 
potential staff, but which may also help other employers backfill positions of 
staff moving to work at the mine. 

• KGL will have a recruitment strategy that seeks local employees and encourages 
FIFO workers to relocate to Alice Springs to minimise impacts to flights and 
short-term accommodation. 

 
4.5 Health, safety and wellbeing 

 
Risks and opportunities for health, safety and wellbeing 

Risks and opportunities # Residual 
rating 

Mitigation or 
enhancement 

Indicators 

Mental health issues for 
workers 

29 Low Good human 
resource practices 
and mentoring for 
Indigenous staff. 

Incidence of self-harm 
involving workers. 

   Manageable FIFO 
rosters. 

 

Health and social 
impacts arising from 
interaction between 
locals and a 
predominantly male 
workforce 

30 Low Reduce interaction of 
FIFO workers with 
locals (straight to 
plane or bus). 

 
Worker code of 
conduct. 

Reports of issues concerning 
interactions between locals 
and workers. 

 
Increase in local rates of STDs. 

Workplace deaths or 
injuries 

31 Moderate Workplace health and 
safety standards. 

Number of workplace deaths 
or injuries. 

   Site safety inductions.  

   
Pre-employment 
medicals. 

 

   Worker code of 
conduct. 

 

Reduced sense of safety 
and wellbeing in nearby 
communities 

32 Low Worker code of 
conduct. 

Increase in complaints or 
reports to police. 

   Drug and alcohol 
testing. 

Feelings of safety and 
wellbeing. 

   
Human resource 
management 
strategies. 
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   Community liaison, 

stakeholder 
engagement. 

 

Reduced community or 
social cohesion and 
resilience 

33 Low Communicate with 
Central Land Council, 
Police. 

Increase in complaints or 
reports to police. 

    
Community liaison. 

Feelings of safety and 
wellbeing. 

Increased road safety 
risk due to degradation 
of the dirt roads (Plenty 
Highway and local 
roads) 

34 Moderate Traffic management 
plan. 

 
Upgraded local roads. 

Number of road trauma 
incidents involving property 
damage, death or injury. 

   Maintenance of 
roads. 

 

 
 

4.5.1 Key findings relating to health, safety and wellbeing 

• A key health, safety and wellbeing risk is likely to arise from road trauma 
because of poor roads, the likely volume and mix of traffic and the 
consequences of any incident (this is largely covered elsewhere). 

• A worker code of conduct will minimise workers interaction with the 
community to avoid potential social and health issues. 

• FIFO work and living in workers’ accommodation away from home and family 
can give rise to loneliness and mental health issues for workers, which will be 
addressed with human resource plans. 

• A moderate rating for workplace deaths and injuries is due to the consequence 
of this occurring. Workplace health and safety, site safety inductions, pre- 
employment medical checks and worker code of conduct will minimise the 
risk. 

• Crime and anti-social behaviour as a result of workers bringing drugs or alcohol 
on site is unlikely however strict codes of conduct for workers will help to 
manage this. Human resource management strategies to deal with any 
incidents and deter future incidents will also help to manage this impact. 

• Tensions in Bonya and Atitjere may arise as a result of some people being 
employed and receiving wages, leading to jealousy, humbugging for money 
and increased access to alcohol. This can lead to increased alcohol related 
violence in the communities. 

• Pastoralists and locals could feel their quality of life has been reduced by the 
presence of industrial activity and workforce nearby, although this risk is 
mitigated to some extent by their previous experience of mining. 
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• Good human resource practices and mentoring and support for Indigenous 
staff. 

• Strict worker code of conduct, site safety inductions and pre-employment 
medical checks. 

• Manageable FIFO rosters and human resource policies that focus on worker 
welfare. 

• Workplace health and safety standards. 
• Drug and alcohol policies and testing at the worksite. 
• Good communication with the community, police and Central Land Council. 
• Traffic management plan. 
• The Northern Territory Government maintaining unsealed roads where 

project traffic impacts the road and road safety. 

4.6 Culture 
 

Risks and opportunities for culture 

Risks and 
opportunities 

# Residual 
rating 

Mitigation or 
enhancement 

Indicators 

Reduced cultural and 
spiritual connections 
to country or cultural 
offence 

35 Low Cultural heritage 
survey. 

 
Community liaison 
and communication. 

Complaints about 
reduced access. 

   MOU with Bonya 
community. 

 

   Cross cultural 
inductions for staff. 

 

 
4.6.1 Key findings on culture 

• Any destruction or damage to sacred sites or sites of special significance would 
cause distress to traditional owners and cause a loss of cultural and spiritual 
connections to country. 

• This can be controlled through proper clearances, working with the Central 
Land Council and Aboriginal Areas Protection Authority, consulting with 
traditional owners, site safety inductions, good management plans such as the 
Environmental Management Plan and marking of sites. Any deliberate or 
inadvertent damage would be serious. 
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• Site safety inductions. 
• Environmental management plan. 
• Cross-cultural inductions for all workers to increase cultural awareness. 
• Code of conduct for workers. 
• Observance of the terms of clearance certificates and restricted works areas. 
• Involving traditional owners in surveys where required and seeking advice 

before any potentially disturbing activities. 

4.7 Environment 
 

Risks and opportunities for environment 

Risks and 
opportunities 

# Residual 
rating 

Mitigation or 
enhancement 

Indicators 

Fear of impacts to 
water resources – 
values-based 

36 Low Environmental 
Management Plan 

 
Good communication 
to clearly explain 
project’s use of water 
and expected impacts. 
Provide updates on 
the results of water 
monitoring. 

Concerns about projects use of 
water (survey). 
Complaints. 

 
4.7.1 Key findings on environment 

• The fears about use of water resources may arise due to the scarcity of water in 
the arid environment and recent public debate about fracking in the Northern 
Territory. 

 
4.7.2 Management and mitigation 

• Proactive and open communication with pastoralists, Bonya and Atitjere residents 
and the Arid Lands Environment Centre about water use and sources, and 
providing updates on the water monitoring results will help to reduce fears about 
water use. 

• Environmental management plan. 
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4.8 Human rights 
 

Risks and opportunities for human rights 

Risks and 
opportunities 

# Residual 
rating 

Mitigation or 
enhancement 

Indicators 

Reduced enjoyment of 
human rights, through 
racism, inequitable 
work practices, 
breaches of labour 
laws, native title 
holders not providing 
free, prior and 
informed consent 

37 Low Cross-cultural 
inductions. 

 
Code of conduct. 

 
HR management plan. 

 
Culturally-appropriate 
communication. 

Complaints about breaches of 
human rights. 

 
Complaints about lack of free, 
prior and informed consent. 

 
4.8.1 Key findings on human rights 

• Impact assessment is paying increased attention to potential, intentional or 
inadvertent breaches of human rights, from breaches of labour laws, racism, 
recruitment and workplace practices that may create inequitable 
opportunities or burdens for female workers. 

• While unlikely for this project, the issue is raised to allow for proactive 
management. 

• Not obtaining free, prior and informed consent from native title holders is the 
responsibility of the Central Land Council, and an Indigenous Land Use 
Agreement has been issued, however KGL can contribute through transparent 
and appropriate communication on the project. 

 
4.8.2 Management and mitigation 

• Cross-cultural inductions for all workers, including management. 
• Consideration of potential human rights issues in human resource planning 

and practice. 
• Worker codes of behaviour that address any issues that could lead to 

breaches. 
• Appropriate grievance procedures and remedies for workers to raise any 

concerns. 
• Central Land Council identifying native title holders and managing 

negotiations on their behalf. 
• Good communication with traditional owners about all aspects of the project 

timing, scale, likely disruption and implications. 
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4.9 Cumulative impacts 
 

Risks and opportunities for cumulative impacts 

Risks and 
opportunities 

# Residual 
rating 

Mitigation or 
enhancement 

Indicators 

Cumulative impact of 
the five major projects 
in Central Australia 
coming on line at the 
same time. 

 
Cumulative impacts 
create pressure on 
workforce availability, 
services, and 
inflationary pressures. 

38 Moderate Stakeholder 
engagement and 
communication. 

 
Liaise with other 
proponents and take 
account of cumulative 
impacts. 

Number of projects 
operating in the region at 
the same time. 

Cumulative impacts 
can enhance the 
opportunities – local 
jobs, economic 
benefits, Indigenous 
employment and 
education outcomes. 

38 Moderate Stakeholder 
engagement and 
communication. 

 
Liaise with other 
proponents and take 
account of cumulative 
impacts. 

Number of projects 
operating in the region at 
the same time. 

 
4.9.1 Key findings 

• Cumulative impacts may arise when multiple projects are operating in an area 
at the same time, including competition for staff, compounding pressure on 
services and multiple and interacting pressures on the environment. 

• KGL will have little control over cumulative impacts other than to liaise with 
other proponents to provide joint planning of activities if possible or to 
transition workers and contractors from one project to the next (e.g. from the 
Northern Gas Pipeline). 
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5. Commitments Register 

Below is a summary of KGL Resources’ commitments: 
 

 Commitment Responsibility Accountability 

1 Establish liaison 
committee 

KGL Resources to discuss 
format with Central Land 
Council (CLC), traditional 
owners and other community 
leaders, including proposed 
governance and leadership. KGL 
to facilitate. 

Annual report to liaison 
committee and 
submitted to KGL 
Resources Board. 

2 Agree on indicators to 
be monitored 

Liaison committee to discuss 
risks and opportunities 
identified in this SIMP and 
agree on indicators to be 
measured, how often and 
reporting. 

Annual report to 
include measurement 
of agreed indicators 
against baseline data in 
SIA. 

3 Grievance register KGL to establish a register to be 
maintained by site 
management, with agreed 
protocols and response times 
for responding to complaints 
and escalation flow chart. 

 
KGL to commit to appropriate 
responses in the event of 
complaints, from 
communication to redress and 
remedy or compensate. 

Number and type of 
complaints to be 
reported on in 
annual 
environmental 
report, together with 
an outline of how 
complaints were 
resolved. 
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4 Management plans All issues raised in this SIMP to 
be addressed in other 
appropriate management plans 
where relevant, including: 
• Traffic management plan 
• OH&S plan 
• Local industry participation 

plan 
• Indigenous employment 

and training plan 
• HR management plan 
• Environmental 

management plan 
(including cultural heritage 
protection) 

Any reportable social 
issues covered by other 
management plans to 
be covered in annual 
SIMP reports. 
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  • Site safety management 

plan 
• Worker code of conduct 
• Sponsorship 
• Workplace and 

employment plan. 

 

5 Indigenous 
employment 

Workplace and employment 
plan to include provisions to 
enhance Indigenous 
employment and retention and 
coordination with government 
and service providers. 

Report to liaison 
committee on 
progress. 

6 Industry Participation 
Plan 

As part of Project Development 
Agreement, KGL to produce an 
Industry Participation Plan 
outlining how it will work with 
the ICN NT, Chamber of 
Commerce and NT Government 
to maximise local content for 
the project. 

 
KGL to work with business 
groups to identify local capacity 
and capabilities before 
packaging tenders. 

 
Good communication on 
opportunities and expected 
standards. 

Annual report on value 
and number of local 
contracts. 

7 Sponsorship and 
community 
investment 

As part of any benefits 
agreement negotiated through 
the CLC, KGL will seek 
opportunities to invest in 
community development, 
community infrastructure, sport 
and education and scholarships 
for young people. 

Annual report on 
sponsorships to 
liaison committee. 

8 Worker policies KGL will prepare worker policies 
covering the behaviour of staff, 
contractors and sub-contractors 
to address all issues raised in 
this SIMP. This includes issues 
such as restrictions on private 
vehicles, alcohol, drugs, 
firearms and pets, not leaving 

Policies will be public 
documents. 
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  the worksite except for 

authorised work purposes, 
respecting all sacred and 
cultural sites, drug and alcohol 
tests and general standards of 
behaviour. 

 

9 Cultural inductions All staff, including management 
and contractors, will attend 
cultural inductions before 
starting work. This will be 
included in the mandatory site 
safety induction. 

HR records of 
attendance at these 
inductions. 

10 Rehabilitation KGL will work with the liaison 
committee and local people to 
plan its land management and 
rehabilitation activities and look 
at opportunities to hire staff or 
award contracts to local people, 
including potential commercial 
opportunities for seed 
gathering, nurseries and 
revegetation. 

KGL will report on the 
success of this to the 
liaison committee. 

11 Monitoring results KGL will share monitoring 
results of interest to the 
community, such as water 
monitoring. 

To be reported in the 
annual environmental 
report. 

12 Communication and 
engagement 

KGL will maintain good 
communication and 
engagement with the 
community through the 
following: 
• community updates on the 

project, distributed by 
email to key stakeholders 
and placed on community 
noticeboards 

• posting regular updates 
and community reports on 
a project page of the 
company’s website 

• ongoing liaison with nearby 
pastoralists and Bonya 
community as needed 

• holding site visits/open 
days for the community, 

Communication and 
engagement activities 
to be reported in the 
annual environmental 
report. 
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  particularly for the families 

of staff 
• conducting annual 

satisfaction surveys with 
key stakeholders 

• maintaining a well- 
publicised inquiry line and 
email 

• open and honest 
communication of any 
incidents in breach of these 
commitments. 

In addition, KGL will 
communicate with Gemtree 
Caravan Park and other tourism 
stakeholders during peak tourist 
periods. 

 

13 Cultural access KGL will ensure that traditional 
owners have reasonable access 
to all cultural or significant sites 
on its mineral leases. 

Liaison with project 
management and 
recording of requests. 
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Jervois Base Metal Project 

Draft EM Plan: APPENDICES 

 

APPENDIX 5.1-H| Draft Mine Rehabilitation and Closure Plan  

1.1. Scope and Purpose 
The Environmental Impact Statement (EIS) Terms of Reference (ToR) requires a conceptual Mine 

Rehabilitation and Closure Plan (MRCP) to outline concepts for mine closure that consider results of 

materials characterisation, data on the local environmental and climatic conditions, and 

consideration of potential impacts through contaminant pathways and environmental receptors. 

Specific mine closure and rehabilitation requirements for the EIS are outlined in Table 5-H-1, 

including relevant sections in this MRCP.   

 

Table 5-H-1: EIS ToR requirements for mine closure and rehabilitation 

EIS ToR requirement Section of this draft MRCP 
addressing the requirement 

Describe proposed rehabilitation, decommissioning, closure and 
relinquishment for all aspects of the Project on completion of 
mining/operations on individual sites, including any progressive 
rehabilitation 

Section 1.6, 1.9 

Demonstrate that ecologically sustainable mine closure can be 
achieved, consistent with agreed post-mining outcomes and land 
uses, and without unacceptable liability to the Territory and how 
this will be monitored in the long term 

Section 1.5, 1.6, 1.9, 1.10 

Alternate options for rehabilitation and closure and justify the 
proposed option 

Section 1.8.2 ,1.9 

Draft closure criteria, future land tenure and land-use 
arrangements 

Section 1.5, 1.6 

Draft protocols for securing a safe and stable mine-site Section 1.6, 1.9  

Proposed staging and timing of rehabilitation and closure Section 1.9 

Removal of plant, equipment, infrastructure, water storages, and 
methods proposed for stabilisation of affected areas 

Section 1.6, 1.9 

Proposed methods for topsoil management, and soil profile 
reconstruction, with demonstration of their effectiveness for 
rehabilitating disturbed areas 

Section 1.9 

Revegetation strategies for disturbed sites Section 1.9 

Measures to ensure soil stabilisation against erosion, to a level 
similar to comparable landforms in surrounding undisturbed areas 

Section 1.10 

Contingencies to make landforms and mine components secure and 
non-pollution and methods to be used 

Section 1.10 

Proposed funding and management arrangements, including 
responsibilities for post-closure 

Section 1.11 

Identify risks relate to closure timeframes and objectives and the 
Project not realising its Projected outcomes  

Section 1.8 

Identify risks that the Project may create an ongoing environmental, 
social and/or economic legacy if operations are required to cease 

Section 1.8 
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ahead of schedule due to unforeseen circumstances prior to the 
planned closure and rehabilitation of the site 

A discussion of the effects of changes in the assumptions used as a 
basis for the post-closure risk assessment 

Section 1.8 

A discussion of the effects of natural events, including earthquakes, 
rainfall events, fire and flood 

Section 1.8 

Conceptual Care and Maintenance commitments that include 
measures outlining how the Proponent will maintain its 
environmental obligations should the Project be temporarily or 
unexpectedly closed or suspended at any stage during the life of the 
Project 

Section 1.9, 1.10 

 

The scope of this draft MRCP includes the rehabilitation and closure Jervois Mine disturbed areas 

within ML 30180, 30182 and 30829, inside EL 25429. 

1.2. Project Summary 

1.2.1. Land Ownership Details 
The Project is within Exploration Licence (EL) 25429 and three Mineral Leases held by Jinka Minerals 

Limited, a 100% owned subsidiary of KGL Resources as detailed in 5-H-2, Figure 5-H-1.  

 

Table 5-H-2: Jervois Project Tenements 

Tenure No. Status Grant Date Expiry Date Holder Area (Ha) 

ML 30180 Granted 28/01/2014 27/01/2024 Jinka Minerals 
Limited 

33.21 

ML 30182 Granted 26/03/2014 25/03/2030 Jinka Minerals 
Limited 

482.8 

ML 30829 Granted 18/08/2017 17/08/2032 Jinka Minerals 
Limited 

1,438 

EL 25429    Jinka Minerals 
Limited 

Approximately 
3,800 

 

The Project is located within the 273,600 Hectare (Ha) Jervois Pastoral Lease owned by Jervois 

Pastoral Company Pty Ltd. The Lucy Creek and Jervois homesteads are located approximately 30km 

North and 35km South West of the Project respectively (Figure 5-H-2).   
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Figure 5-H-1: Project Tenures 
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Figure 5-H-2: Nearby Properties 
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1.2.2. Project Location 
The Project is located approximately 380 kilometres by road north-east of Alice Springs in the 

Northern Territory of Australia. Road access to the Project from Alice Springs is via the Stuart and 

Plenty highways (Figure 5-H-3). Mineral concentrate will be trucked via the Plenty and Stuart 

Highways to the current rail freight terminal in Alice Springs, and then onto Darwin and/or Adelaide 

by rail. An option to shorten the road haulage being investigated by KGL involves the construction 

of a rail siding adjacent to the Adelaide to Darwin rail line north of Alice Springs on the Ghan Railway 

Line where it crosses the Plenty highway. 

 
Figure 5-H-3: Jervois Project Proposed Infrastructure 
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1.2.3. Operations Overview  
Proposed infrastructure for the Project will include tailings storage facilities, a Processing Plant and 

associated support infrastructure, an upgraded accommodation village, administration buildings, 

new sediment catchment dams, access and haul roads, monitoring and supply bores, stockpiles, 

power generation and supply facilities, workshops, hardstands and laydown areas.  Proposed 

infrastructure will be located over previously disturbed mine infrastructure areas wherever feasible 

as indicated in Figure 5-H-4. A description of the Project is provided in Section 2 of the EIS.  

 

Figure 5-H-4: Existing Infrastructure 
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1.2.4. Background History and Status 
The Jervois Project area has been sporadically explored by numerous companies for a variety of 

commodities for almost 90 years since 1929.  As a result, there is significant existing disturbance 

across the site.  Historic mining disturbance includes tailings storage facilities, waste rock dumps, 

decommissioned Processing Plants and equipment, pits, prospecting trenches, ROMs, water 

storages and evaporation ponds, an exploration camp, exploration disturbances, roads and tracks.  

The existing disturbance covers an area of 163.15 Hectares (ha) which equates to approximately 

16.8% of the proposed Project footprint area of 970 ha. 

Previous environmental impact assessments include field surveys focussing on landscape, flora and 

fauna by Low in 1999, 2012, 2013 as well as a desktop study of the Project by MBS Environmental 

in 2013 on behalf of KGL Resources for the purposes of preparing a Notice of Intent (NOI) to Mine.  

This NOI was submitted to the Northern Territory Department of Primary Industries & Resources in 

November 2013 for a determination on the appropriate level of environmental assessment for the 

Project.  In February 2014 the NT EPA advised that an EIS was required for the Jervois Project.  A 

notice of an alteration to the Project under clause 14A of the Environment Assessment 

Administrative Procedures (EAAP) to the 2013 NOI was submitted to the NT Department of Primary 

Industries & Resources in January 2017.  As a result, the NT EPA revised and reissued the final ToR 

to KGL in August 2017.  

1.3. Identification of Closure Obligations and Commitments 
The ToR for the preparation of an EIS requires concepts for mine closure to be outlined and should 

include a conceptual MRCP.  

The Mining Management Act requires mine rehabilitation and closure activities to be planned and 

undertaken. A mining management plan, including a plan and costing of closure activities, is 

required under the Mining Management Act. The Mining Management Act also requires the 

operator to provide the Minister with a security to secure the payment of costs and expenses in 

relation to the Minister taking an action to complete rehabilitation of the mining site. The following 

guidelines and handbooks are used to prepare this draft MRCP:  

 

• The Guidelines for Preparing Mine Closure Plans 2015 (Western Australia Department of 

Mines and Petroleum)  

• Mine Closure and Completion - Leading Practice Sustainable Development Program for the 

Mining Industry 2006 (Australian government Department of Industry Tourism and 

Resources) 

• Mine Rehabilitation - Leading Practice Sustainable Development Program for the Mining 

Industry 2006 (Australian government Department of Industry Tourism and Resources); and 

• Strategic Framework for Mine Closure 2000 (Australian and New Zealand Minerals and 

Energy Council and the Minerals Council of Australia). 

1.4. Stakeholder Engagement 
Stakeholders consultation has been conducted to meet the final rehabilitation and closure 

objectives to incorporate stakeholder requirements regarding end use for the Project area. The 

objectives of the consultation are to ensure that:  

• Relevant stakeholders are included in the closure process, their interests are considered 

and their opportunity to participate in the early planning process 
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• Manage stakeholder expectation to ensure all outcomes agreed to are achievable and 

sustainable; and 

• Requirements of the government and community are met.  

A stakeholder engagement register has been established to record all stakeholder contact and 

communication. This register will be kept and updated through the life of mine and during mine 

closure.  

The outcomes from these consultation activities include: 

• Increased community awareness and understanding of the Project 

• Identification of areas of concern to Traditional Owners, land owners and other 

stakeholders 

• Establishing and continuous building relationships with local communities 

• Identification of potential employment opportunities for local Indigenous people   

• Opportunity for local community to participate and voice their opinions and concerns; and 

• Discussion on preliminary potential end land use: borefield will remain for pastoral use after 

closure; downgraded airstrip will be left for use by the local community. 

1.4.1. Relevant Stakeholders 
As part of the mine rehabilitation and closure, consultation may include the following stakeholders:  

• Central Desert Regional Council 

• Regional Coordination Group - consisting of Executive Directors of all NT government 

departments in Central Australia 

• Central Australian Regional Economic Development Committee 

• Arid Lands Environment Centre 

• Member for Lingiari, Warren Snowdon 

• Northern Territory Police, Southern Desert Division 

• Harts Range Community Store 

• Community members from Bonya 

• Arramwelke Aboriginal Corporation 

• Jervois Station 

• Lucy Creek Station 

• Harts Range Police Station 

• Gemtree Caravan Park 

• Central Australia Health Service 

• Central Desert Regional Council 

• Industry Capability Network NT (ICNNT) 

• Tourism Central Australia  

• Housing and Community Development 

• Central Land Council 

• Chamber of Commerce NT; and 

• Alice Springs/Central Australia Regional Economic Development Committee (informal 

networking event) – consisting of local business people, Department of Trade Business and 

Innovation, Department of Prime Minister and Cabinet and representatives from other 

major resource Projects. 
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1.4.2. Consultation during Operations and Closure 
A stakeholder engagement plan will be implemented during operations and closure phase of the 

Project. The plan will include the mine closure and rehabilitation process and results of the 

consultations will be incorporated into the progressive rehabilitation process and the draft MRCP. 

A specific closure consultation will be undertaken two years prior the planned mine closure.   

1.5. Post-Mining Land Use and Closure Objectives 

1.5.1. Post-mining land use 
For the purposes of describing strategies and actions for closure, the Project has been divided into 

eight categories or domains: 

 

Domain 1 – Site Infrastructure, including accommodation village, administration offices, airstrip, 

bore fields, crushing and screening plants, main workshop and stores area, water supply line, ROM 

stockpile footprints, putrescible waste disposal site, sewage and water treatment plants and other 

general infrastructure (such as wash down area)  

Domain 2 – Extractive workings, including sand, gravel or clay borrow pits 

Domain 3 – Hard rock pits 

Domain 4 – Underground declines and ventilation shafts 

Domain 5 – Water dams and ponds, including surface water management structure, such as 

sediment dams and diversion drains 

Domain 6 – Waste rock storages and TSF 

Domain 7 – Exploration, including drillholes, pads, sumps and costeans, tracks and gridlines; and 

Domain 8 – Access roads, haul roads and other site roads. 

 

Preliminary potential end land uses for each domain are presented in Table 5-H-3.  These should be 

considered indicative only and will continue to be refined as the Project progresses, subject to future 

consultation with relevant stakeholders and taking into account additional information obtained 

about environmental and other constraints.  

 

In general, the purpose of mine closure and rehabilitation is to return the land to as close as is 

reasonably possibly to its pre-disturbance condition: i.e., resilient, self-sustaining native vegetation 

of local provenance suitable for use by Traditional Owners and as habitat for flora and fauna. 

Disturbed land around the borefields will remain for pastoral use and open voids will remain within 

the Mineral Lease area.  Some infrastructure may be left to be used by the Bonya Community subject 

to future consultation with the Traditional Owners. At this stage, the base case is that KGL will 

remove all infrastructure, apart from the water bores and a downgraded airstrip, from the Jervois 

mine site. The proposed plans are described in more detail in the next section for each domain. 

These plans are conceptual and are subject to ongoing review during operation. This MRCP is 

progressively refined through consultation with relevant internal and external stakeholders, taking 

into account additional information obtained regarding environmental and other constraints as 

operations progress.  
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Table 5-H-3: Preliminary Potential End Land Uses for Each Closure Domain 

Domain Component Preliminary Potential End Land Uses 

Site Infrastructure Accommodation village Traditional land use and resilient, self-sustaining native 
vegetation of local provenance providing suitable 
habitat for fauna. 

Administration offices 

Airstrip Left for use by landowners.  

Borefields Surrounding areas to be available for return to pastoral 
use. 

Crushing and screening 
plant 

Traditional land use and resilient, self-sustaining native 
vegetation of local provenance providing suitable 
habitat for fauna. Main workshop and 

stores area 

Sewerage, water 
treatment plant 

Water supply line 

Product stockpile and 
ROM stockpile footprints 

Putrescible waste 
disposal site 

Other general 
infrastructure 

Extractive workings Borrow pits Stabilised modified landform providing traditional land 
use and resilient, self-sustaining native vegetation of 
local provenance. 

Hard rock pits Backfilled pits Stabilised modified landform providing traditional land 
use and resilient, self-sustaining native vegetation of 
local provenance.  

Open pits Pits: open voids.  
Abandonment bund: resilient, self-sustaining native 
vegetation of local provenance. 

Underground 
Openings 

Decline Portals The portals secured to prevent unauthorised access by 
building a hydraulic plug incorporating NAF waste rock 
that will allow the underground workings to flood 
naturally, thus reducing the oxidation of exposed 
sulphides and the potential for acid generation: 
resilient, self-sustaining native vegetation of local 
provenance. Portals will either remain within open pit 
modified landforms, or in the case of Rockface be 
landscaped into a modified landform. 

Service and Ventilation 
Shafts 

 

The shafts will be secured to prevent unauthorised 
access by building engineered concrete plugs that will 
allow the underground workings to flood naturally: 
resilient, self-sustaining native vegetation of local 
provenance. 

Water dams and 
ponds 

Surface water 
management structures 
such as sediment dams 
and diversion drains 

Ephemeral drainage. 

Waste rock 
storages and TSF 

Waste rock storages and 
TSF 

Stabilised modified landform with resilient, self-
sustaining native vegetation of local provenance. 
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Domain Component Preliminary Potential End Land Uses 

Exploration Drillholes, pads, sumps 
and costeans 

Traditional land use and resilient, self-sustaining native 
vegetation of local provenance. 

Access tracks and 
gridlines 

 

1.5.2. Closure objectives 
Closure objectives were developed as part of the Project planning. These objectives provide basis 

for the completion criteria discussed in the next section.  

 

Compliance 

• Closure requirements of the Northern Territory government will be met. 

• All legally binding conditions and commitments relevant to rehabilitation and closure will 

be met.  

 

Safe to Human Health and Wildlife 

• Post mining landscape will be left in a condition safe and secure for human health and 

animals. 

 

Landforms 

• Constructed waste landforms will be stable and consistent with local topography. 

• Constructed TSF will be returned to underground and pit void, or non-polluting/non-

contaminating holdings. 

• Landform functionality will be maintained. 

• Sediments release does not adversely impact on water quality. 

• Erosion does not affect functionality of the landform. 

 

Flora and Fauna 

• Vegetation is resilient, self-sustaining and comparable to the surrounding areas and pre-

existing ecosystem. 

• Rehabilitated areas will provide appropriate habitat for fauna – abundance and diversity 

will be appropriate. 

 

Water 

• Surface and groundwater hydrological patterns/flows not adversely affected. 

• Surface and groundwater levels and quality reflect original levels and water chemistry.  

• Project does not compromise the quality and quantity of surface water or groundwater to 

existing users and water dependent ecosystems. 

• Seepage water quality to be monitored at the base of landforms. 

 

 

Infrastructure and Waste 
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• During decommissioning and through closure, wastes will be managed according to the 

Waste Management Plan.  

• No infrastructure to be left on site unless agreed to by regulators and post-mining land 

owners.  

• Disturbed surfaces rehabilitated to facilitate post-mining land use.  

1.6. Development of Completion Criteria 
Outcomes and draft completion criteria (Table 5-H-4) have been developed to achieve closure 

objectives. Completion criteria have been developed for each domain, which representing the 

current public commitments for the closure of the Project. The completion criteria have been 

developed to as clear and measurable as practical. These will form the basis for conditions of Project 

closure. During the detail planning stage and throughout the life of mine, these criteria will be 

reviewed and revised to take into account additional information obtained about environmental 

and other constraints, changes in mine planning and feedback from future stakeholder consultation. 

 

Table 5-H-4: Closure Outcomes and Completion Criteria 

Domain Outcome Draft Completion Criteria 

Site Infrastructure 

Accommodation Village All infrastructure removed Audit against final MRCP to confirm 
accommodation village or related 
infrastructure does not remain on site 

Administration Offices All infrastructure removed Audit against final MRCP to confirm 
the administration offices or related 
infrastructure does not remain on site 

Air strip All infrastructure required for 
function as airstrip to be left for use 
by landowner 

Audit against final MRCP to confirm 
only required airstrip infrastructure 
remains on site 

Bore fields No adverse change in ecological 
condition 

Field surveys show no increase in 
numbers of feral grazing animals 
above baseline conditions 

 Bore fields decommissioned unless 
required for end land use or 
requested and agreed between KGL 
and Traditional Owners and/or 
pastoralists 

Audit against final MRCP to ensure 
only bore fields required remain in 
use, those not required are 
decommissioned according to 
relevant Northern Territory 
guidelines and regulations 

Processing Plants All infrastructure removed Audit against final MRCP to confirm 
Processing Plant or related 
infrastructure does not remain on site 

Main workshop and stores 
area 

All infrastructure removed Audit against final MRCP to confirm 
no workshop, stores area or related 
infrastructure remains on site 

Sewerage, water treatment 
plant 

All infrastructure removed Audit against final MRCP to confirm 
no sewage and water treatment plant 
or related infrastructure remains on 
site 
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Domain Outcome Draft Completion Criteria 

Water supply line All infrastructure removed Audit against final MRCP to confirm 
no water supply line infrastructure 
remains on site 

Power Station All infrastructure removed Audit against final MRCP to confirm 
no power station and related 
infrastructure remains on site 

Other general infrastructure All infrastructure removed Audit again final MRCP to confirm no 
other general infrastructure remains 
on site 

Extractive Workings 

Borrow pits Landscape function and vegetation 
is resilient and self-sustaining and 
comparable to surrounding area. 
Left with no risk of becoming a trap 
for people or fauna 

Landscape and vegetation 
assessment undertaken and reported 
to show function is resilient, self-
sustaining and comparable to the 
surrounding areas 

Hard Rock Pits 

Backfilled pits Landscape function and vegetation 
is resilient, self-sustaining and 
comparable to surrounding area 

Landscape and vegetation 
assessment undertaken and reported 
to show function is resilient, self-
sustaining and comparable to the 
surrounding areas 

Open pits Water quality in open pit voids is 
suitable and does not lower 
surrounding water quality or 
impact fauna that may use them, 
e.g., birds 

Monitoring post closure 
demonstrates that pit water meets 
applicable criteria. No creation of 
long-term mosquito breeding habitat 

No impact on water quantity or 
quality available to existing 
groundwater users due to pit 
inflow 

Monitoring post closure of site bores 
demonstrates there is no change 
from baseline in terms of quality or 
quantity and audit shows that 
recharge is as per predictions 

No injuries or deaths resulting from 
pit stability or ease of access to pit 

Abandonment bund constructed 
around the pit perimetre to restrict 
inadvertent access to the pit void, 
with the location of the bund to be 
determined by a geotechnical 
specialist 

Pit ramps blocked to prevent 
inadvertent access 

Geotechnical assessment of pit at 
closure demonstrates stability is 
acceptable in accordance with 
relevant safety requirements 

Portals and Shafts 

 No impact on water quantity or 
quality available to existing 
groundwater users due to pit 
inflow 

Monitoring post closure of site bores 
demonstrates there is no change 
from baseline in terms of quality or 
quantity and audit shows that 
recharge is as per predictions 

 No injuries or deaths resulting from 
stability or ease of access 

The shafts and decline portals will be 
secured to prevent unauthorised 
access by building engineered 
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Domain Outcome Draft Completion Criteria 

concrete plugs that will allow the 
underground workings to flood 
naturally: resilient, self-sustaining 
native vegetation of local 
provenance 

Water Dams and Ponds 

Surface water management 
structures 

Surface water storage areas 
rehabilitated to provide ephemeral 
drainage 

Surface water assessment 
undertaken and report to show areas 
function as ephemeral drainage 
aligned with surrounding natural 
drainage  

No creation of long-term mosquito 
breeding habitat 

All surface water structures 
remaining in place are physically 
stable and safe to fauna and 
humans 

Audit against final MRCP to confirm 
stability and safety is in accordance 
with relevant standards and 
requirements 

Waste Rock Storages and 
TSF 

Waste rock storages Waste rock storages are physically 
and chemically stable 

 

 

Geotechnical assessment shows that 
waste rock storages are physically 
stable.  

Monitoring to demonstrate no 
adverse impact to the quality and 
quantity of surface or groundwater 
caused by waste rock storages to 
water-dependent ecosystems 

Tailings Storage Facility Constructed TSF will be returned to 
underground and pit void, or make 
non-polluting/non-contaminating 

Monitoring to demonstrate no 
adverse impact to the quality and 
quantity of surface or groundwater 
caused by returned tailings 
underground or in pit to water-
dependent ecosystems 

Geotechnical and geochemical 
assessment shows that TSF are 
physically and geochemically stable 
and sustainable if remained on 
surface 

Exploration 

Drillholes, pads, sumps and 
costeans 

Ecosystem and landscape function 
is resilient and self-sustaining and 
comparable to surrounding area 
and pre-existing ecosystem 

Audit shows all exploration drill holes 
rehabilitated in accordance with 
relevant Northern Territory 
Government guidelines  

Audit shows all costeans and sumps 
backfilled or battered and 
rehabilitated in accordance with 
Northern Territory Government 
guidelines 

Access tracks and gridlines Ecosystem and landscape function 
is resilient and self-sustaining and 
comparable to surrounding area. 

Audit shows all access tracks, grid 
lines and drill pads rehabilitated as 
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Domain Outcome Draft Completion Criteria 

per Northern Territory Government 
guidelines 

Access and haul roads 

Access road Access road rehabilitated unless 
required for end land use by 
Traditional Owners 

Audit against final MCRP shows all 
access road infrastructure no longer 
required is rehabilitated 

Haul roads All haul roads rehabilitated unless 
required for end land use by 
Traditional Owners and/or 
Pastoralist 

Audit against final MCRP shows all 
haul road and other site road 
infrastructure rehabilitated 

Other site roads All other site roads rehabilitated 
unless required for end land use by 
Traditional Owners and/or 
Pastoralist 

Audit against final MCRP shows all 
other site road infrastructure no 
longer required is rehabilitated 

1.7. Collection and Analysis of Closure Data 
This section describes existing site conditions before re-opening of the Jervois mine. A full 

description of the existing site conditions can be found in Section 2 of the EIS.  

1.7.1. Existing Infrastructure 
Exploration and mining activities have continually occurred on the Project since 1929 and as a result, 

there is significant existing disturbance across the site.  Historic mining disturbance includes tailings 

storage facilities, waste rock dumps, decommissioned Processing Plants and equipment, pits, 

prospecting trenches, ROMs, water storages and evaporation ponds, an exploration camp, 

exploration disturbances, roads and tracks (Figure 5-H-4).  The existing disturbance covers an area 

of 163.15 Ha which equates to approximately 16.8% of the proposed Project footprint area of 970 

Ha as categorised in Table 5-H-5.  The total disturbance area calculation of 389.45 Ha includes 32.46 

Ha of new infrastructure being located over existing disturbance areas.  These will be the camp, 

Processing Plant, administration and workshops, some haul and access roads and part of the tailings 

dam. 

 

Table 5-H-5: Project Disturbance Area Estimates 

Description Existing Disturbance 
Area (Ha) 

Additional Disturbance 
Area (Ha) 

Total Disturbance Area 
(Ha) 

Mine Pits 25.83 23.84 49.67 

Infrastructure 94.61 19.98 114.59 

Jervois Mine Dam 6.68 0.00 6.68 

Dams and Reservoirs 2.46 12 14.46 

Tailings Dams 4.98 119.68 114.70 

Stockpiles and Waste 
Rock Dumps 

7.24 59.36 66.60 

Exploration Areas 2.63 0.50 3.13 

Roads and Tracks 18.72 8.40 24.60 

Total 163.15 236.26 389.45 
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1.7.2. Climate 
The climate of the Project area is arid, with rainfalls predominantly occurring in summer between 

October and March. Summers are hot with average maxima in the high thirties reducing to low 

twenties at night, and winters are mild with daily maxima in the mid-twenties and cooling to around 

5°C at night. Temperatures of over 45°C in December and January and as low as -5°C in July have 

been recorded at the Bureau of Meteorology’s (BoM’s) Jervois Station (Station No. 15602) (WRM  

2018). 

 

The average monthly rainfalls at the Project area exhibit distinct wet (October and March) and dry 

(April to September) seasons during the year, with a dry season low of 5.2 mm in August to a wet 

season high of 44.3 mm in February. The west season average monthly rainfalls (13.2 mm to 44 mm) 

are up to eight times higher than the equivalent dry season monthly rainfalls (5.2 mm to 13.3 mm) 

(WRM 2018).  

 

Wind speeds at the Jervois Station are measured approximately 10 metres above the surface at 9am 

and 3pm local time each month. The mean wind speeds for 9am and 3pm are similar at 

approximately 13 km/h in south – westerly direction.  

1.7.3. Topography 
The Jervois Project area occurs within the Channel Country bioregion. This region extends across 

the Georgina Basin into Queensland and is characterised by red earths and shallow sandy soils over 

Cambrian sedimentary rocks. The region is typified by plains and low, rolling hills and braided river 

systems. Higher relief is provided by isolated ranges such as the Jervois and Toko Ranges (Baker et 

al, 2005). 

 

The Jervois Range is approximately 250 m in height and composed of pre-Cambrian gneiss and 

schists, separating Central Australia from the plains to the east.  The Project area is on the south-

eastern ridge of the Jervois Range with bold sandstone ranges of the Sonder land system meeting 

the Bond Springs undulating plains and extending to the gently undulating, stony plains of the Unca 

land system (Low Ecological, 2018).  The proposed mining activity is focussed along the range of low 

hills and rises running approximately north to south through the middle of the Jervois Project area.   

1.7.4. Geology 
The Jervois Range lies within the eastern part of the Arunta Region, which forms part of the North 

Australian Craton. The area is dominated by polymetamorphic and polydeformed basement rocks. 

 

The geology of the Project area has been mapped by the Bureau of Rural Sciences, 1991. The north 

western portions are made up of sedimentary sandstone, limestone and conglomerate of the Jervois 

range, while the remaining area overlies felsic and mafic intrusives such as schist and granites.  The 

Bonya Metamorphics (formerly “Bonya Schist”) crop out extensively in the vicinity of the Jervois 

mine.  

 

The region has experienced a long and complex structural history and detailed structural mapping 

has revealed three major deformational events in the Jervois area. Bennett (2015) has described 
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three main deformation events that have occurred in the Project and surrounding areas  (Bennett, 

2015). These include: 

• D1 – Large westward closing recumbent fold 

• D2 – foliation is sub-parallel to bedding and formed in an east-west, isoclinal folding due to 

repetitions of the mineralised horizons across the strike; and 

• D3 – Refolding of D2 isoclinal folds and foliation and the formation of the ‘J’ shape of the 

Jervois Ranges  (K. Mayers, 2017). 

1.7.5. Soils 
A detailed soil-landscape assessment was undertaken for the Project (VPS 2018).  The soil survey 

identified and mapped 6 soil-landscape units. Soil textures on the site area of low to moderate clay 

throughout the soil profile and loamy and clayey sands on the surface. Based on The Australian Soil 

Classification (Isbell 2016), the dominant soils across the site are Rudosols on the hills and rises, with 

Red Kandosols and Red-orthic Tenosols on the gently undulating plains. 

The Dryland Salinity Hazard Map of the Northern Territory indicates that the Jervois Project area lies 

within an area of Low to Very low risk of dryland salinity.  Soils across the Jervois Project area 

comprise well drained, light to moderately textured soils (maximum clay content 20-30%) with low 

EC values and low fertility (low CEC) (Perry et al 1962), therefore the risk of sodicity (and hence 

dispersibility) within the soils across the site is expected to be low (VPS 2018). 

1.7.6. Flora and Vegetation 
Details on flora and vegetation in the Project area is provided in the EIS Appendix – Jervois Base 
Metals Project, EL 25429, Landscape, Flora and Fauna Report. The Environment Protection and 
Biodiversity Conservation Protected Matters Search Tool (EPBC PMST) identified eight threatened 
species listed under the Environment Protection and Biodiversity Conservation Act (EPBC Act) whose 
habitat potentially occur within the Project area. These are:  

• Calidris ferruginea (curlew sandpiper)  

• Erythrotriorchis radiatus (red goshawk) 

• Pedionomus torquatus (plains wanderer) 

• Pezoporus occidentalis (night parrot) 

• Rostratula australis (Australian painted snipe)  

• Dasycercus cristicauda (crest-tailed mulgara) 

• Petrogale lateralis MacDonnell Ranges race (black-footed rock-wallaby) 

• Isoodon auratus (golden bandicoot); and  

• Macrotis lagotis (greater bilby).  
 
The 2017 and 2018 surveys specifically targeted these species using survey methods based on those 
suggested in the Survey Guidelines for Australia’s Threatened Mammals (Department of 
Sustainability, Environment, Water, Population and Communities, 2011), and Survey Guidelines for 
Australia’s Threatened Birds (Department of Environment, Water, Heritage and the Arts, 2010).  

No threatened flora species listed under the EPBC Act were recorded in the Project area during on 
ground surveys in 1999, 2012, 2013, 2017 and 2018. A total of two flora species listed under the 
Territory Parks and Wildlife Conservation Act (TPWC Act) were recorded in the Project area during 
on-ground surveys; Eremophila cordatisepala and Sauropus rigens, are both listed as near 
threatened.  
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A further, three plant species listed under the TPWC Act were not recorded during on-ground 
surveys but should be conserved if located; Bolboschoenus caldwellii, listed as endangered under 
the TPWC Act, has a low-moderate likelihood of occurring in the Project area. The species 
Fimbristylis velata and Sida sp. Hale River, are listed as near threatened under the Act and have a 
high likelihood of occurring in the Project area.  

No listed threatened ecological communities or sensitive vegetation communities were identified 
by the desktop study within the Project area. However, three areas in the Project area were assessed 
as being ecologically exceptional on a regional scale. These are not listed communities or habitats 
but “stood out” during the on-ground survey. The first being the localised near threatened 
Eremophila cordatisepala community south of the proposed tailings dam at site J04; secondly, the 
flood over/shallow drainage area with a high density of large bloodwoods and other trees at the 
south-east corner of the proposed tailings dam location; and thirdly, the fire shadow area with large 
mulga trees on the north flank of the J- Range near the south of the lease area and east of J06. The 
Eucalyptus camaldulensis (River Red Gum) community along Unca Creek is also believed to be 
important as habitat trees, and it is a groundwater dependent species found along water courses in 
the central Project area. 

Seven introduced flora species were recorded during the on-ground surveys, two of which are 

classed as Weeds of National Significance (WoNS): Tamarix aphylla (athel pine), declared Class A (to 

be eradicated) and Class C (not to be introduced to the NT) and Cylindropuntia fulgida var. mamillata 

(coral cactus) declared a Class A weed. 

1.7.7. Fauna 
Details on fauna in the Project area is provided in the EIS Appendix – Jervois Base Metals Project, EL 
25429, Landscape, Flora and Fauna Report. No threatened fauna species listed under the EPBC Act 
were recorded in the Project area during on-ground surveys in 1999, 2012, 2013, 2017 and 2018. 
One migratory species listed as endangered under the EPBC Act, Rostratula australis (Australian 
painted snipe), has been recorded at the Jervois Dam in 2012 in the NT Fauna Atlas database (2015). 
The Jervois Dam provides suitable habitat for the migratory R. australis when there is water in the 
dam. Erythrotriorchis radiatus (red goshawk) has a low likelihood, and Petrogale lateralis 
MacDonnell Ranges race (black-footed rock-wallaby) has a low-moderate likelihood of occurring in 
the Project area. Two near threatened fauna species listed under the TPWC Act were recorded 
during on-ground surveys in the Project area. The sparse and wide ranging Dromaius 
novaehollandiae (emu) was recorded in the September 2017 survey and secondary signs of the 
irruptive species Rattus villosissimus (long-haired rat) were recorded during the outbreak occurring 
at the time of the 2012 survey. One species listed as a marine species under the EPBC Act was 
recorded in the Project area, Merops ornatus (rainbow bee-eater), a wide spread summer migratory 
species.  

Four introduced fauna species were recorded during on-ground surveys. These are Bos taurus 

(cattle), Mus musculus (house mouse), Oryctolagus cuniculus (rabbit) and Felis catus (feral cat). 

Three additional introduced fauna species, Camelus dromedarius (camel), Equuss asinus (donkey) 

and Equus caballus (horse) are also likely to be present occasionally in the Project area. 

1.7.8. Surface Water 
The Project is located in the upper catchment of the Hay River basin. The Hay River originates in the 

Dulcie Ranges and flows in a south easterly direction towards the Simpson Desert.  
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The only watercourse of note in the vicinity of Jervois Project is Unca Creek. Unca Creek originates 

about nine kilometres upstream of the Project and joins Arthur Creek approximately 45 km 

southeast of the Project. Unca Creek has a catchment area of 21.8 km2 upstream of upstream of the 

Project area, with 17.1 km2 (78%) of this catchment being captured in Jervois Dam within the Project 

area. Downstream of Jervois Dam, the Unca Creek channel runs in an easterly direction through the 

northern portion of the Project area before turning southeast and crossing Lucy Creek Access Road. 

A tributary of Unca Creek runs east through the southern portion of the Project area before joining 

the main creek channel approximately 1.5 km east of Lucy Creek Access Road. The southern Unca 

Creek tributary has a catchment area of 21.9 km2 upstream of the Unca Creek confluence (Figure 5-

H-5). 

Jervois Dam, located on Unca Creek near the western boundary of the Project, was constructed for 

previous mining operations and is the largest and most permanent surface water body in the Jervois 

Region (MBS, 2013). Jervois Dam currently has a storage capacity of 279 ML below the existing 

spillway level (367.38 mAHD), and a catchment area of approximately 17.1km2. The dam spillway is 

a narrow (less than 3m wide) rock chute that has been cut through the ridge at the northern end of 

the dam wall.  

The structural stability of the existing dam wall is unknown. It appears that there is significant 

leakage through the dam wall, as there is strong vegetation growth and signs of sodden ground 

along the southern side of the valley downstream of the dam wall. The existing spillway chute is 

about 4 m below the crest of the existing dam wall. 
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Figure 5-H-5: Local Drainage Network 
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1.7.9. Groundwater 
The groundwater concept model is detailed in the EIS Appendix – Jervois Base Metals Mine 

Groundwater Impact Assessment.  

The hydrogeology within 40 km of the Jervois mine is described by Ride (2016, 1971). The 

hydrogeology of the study area can be separated into two distinct groundwater systems:  

• the Georgina Basin typified by karstic and fractured sedimentary rocks which host 
regionally extensive groundwater resources; and  

• the Arunta Region typified by fractured and weathered metasediments with minor 
groundwater resources.  

Numerous local minor aquifers occur within the granites, pegmatites and other basement 

formations of the Arunta Region. Groundwater yield and storage within these aquifers relies on 

fractures and jointing, they typically form marginal aquifers that are only suitable for stock and 

minor domestic supply.  

Local aquifers are also present in shallow alluvial deposits (e.g. Paradise Bore 15 km north-east of 

the mine). Previous investigation drilling (Ride, 1971) suggests that these deposits have a limited 

extent and thickness.  

The groundwater system in the mine area is within the fractured and weathered rocks of the Bonya 

Metamorphics. Shallow investigations in similar rocks indicate yields ranging between 0.5 and 2.5 

L/s.  

Groundwater resources in the Jervois Mine area are very poor due to the limited open fracturing 

and lack of primary porosity of the Proterozoic rock, with recorded flows of 0.5 to 1.6 L/sec. Higher 

yielding areas are related to localised zones of more intense fracturing and jointing. (source NOI) 

Groundwater resources capable of meeting the water demand for the process water supply (45 L/s) 

are most likely located within the Georgina Basin in the regionally extensive fractured and karstic 

rocks of the Arrinthrunga Formation, Steamboat Sandstone and Arthur Creek Formation. The 

Georgina Basin Carbonate Aquifer is part of the regionally extensive Georgina Basin that underlies 

approximately one quarter of the Northern Territory and extends beneath the northwest of 

Queensland. The following section provides a summary of the water resource potential of the 

Arrinthrunga Formation and the Arthur Creek Formation. 

Key local groundwater observations in the Arrinthrunga Formation are as follows: 

• Lucy Creek Oil Well located 45 km north-east of the Jervois mine intersected a full 
sequence of the Arrinthrunga Formation (700 m) and airlifted 1600 barrels an hour of 
groundwater (approx. 60 L/s) during drilling. Ride (1971) drilled several investigation holes 
along the oil bore access road, two bores were pumped at rates of 5 and 6 L/s one of 
which recorded a “cavern” at a depth of 190 m. Bores drilled closer to Lucy Creek Station 
along the access track had less success. 

• BMR Huckitta 8 was a stratigraphic core hole drilled by the NTGS located 35 km north-
west of the Jervois mine. The hole was abandoned at a depth of 80 m in the Arrinthrunga 
Formation due to a lack of water supply for drilling. Circulation loss was experienced from 
17 m and a total of 300,000 L of drilling water was lost downhole, this suggested 
significant porosity in the top 80 m of the sequence. 

Groundwater is generally fresh to brackish (500‐3000 mg/L TDS) with most bores report water 

suitable for stock watering. The salinity of the Georgina Basin Carbonate Aquifer can support 
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potable use in most instances, though around the mine site water quality is constrained to Pastoral 

(Stock) uses due to elevated Nitrate, Boron and Fluoride. Groundwater at the bore field site is 

generally too saline for potable use but is suitable for Pastoral (Stock) use.  

There are no identified groundwater dependant ecosystems in the study area.  

1.7.10. Air Quality and Noise 
The proposed copper mine is located on land with only historical mining disturbances and there are 

no existing industrial or mining operations for a radius of 25 km or more from the Project location. 

On this basis, air quality at the Project site and the nearest potentially sensitive receptors will be 

similar to a typical inland rural area in Australia. Given the isolated location of the site, it is expected 

that ambient concentrations would be lower in the area surrounding the Project site. 

The existing acoustic environment in the immediate surroundings of the Project area is likely to be 

defined by natural noise sources (birds, insects etc) superimposed with intermittent noise from local 

traffic and farming machinery. Generally, very low background noise levels can be experienced 

throughout the year in this type of environment, typically at or below the 30 dB(A) reference noise 

level recommended in Queensland and New South Wales as the minimum noise level for defining 

acoustic assessment criteria. 

1.7.11. Socio-economic  
Initial construction phase involving open cut mining is estimated to create peak direct employment 

of about 360 in the Northern Territory to be followed by a second phase of underground mining. 

Concept mine plan is estimated at up to 15 years with direct employment when fully operational at 

about 300.  

The Project will have effects at four levels – the local Plenty area, the wider Alice Springs region, the 

Northern Territory and Australia overall.  

The economy of the Plenty district has historically been dominated by the pastoral industry. Mining 

activity has been sporadic including the old Jervois mine and a recent short-lived garnet mining 

operation. The Molyhil prospect for tungsten and molybdenum is located to the immediate west 

and is currently subject of an Environmental Impact Assessment with projected employment of 100.  

There is tourism traffic flowing along the Plenty Highway link between western Queensland and 

Alice Springs Red Centre area. A major factor in the economy is government support for the majority 

Aboriginal population in the area. Main government administrative centre including police station 

and council offices is located at Atitjere (Harts Range).  

The regional economy is centered around the regional hub city of Alice Springs with main 
elements of:  

• A traditional pastoral industry based on cattle. 

• The Central Australian gas field and mining operation on the Tanami Road. 

• A substantial tourism sector, especially based in Alice Springs and around Uluru (Ayers 
Rock) and Kata Tjuta National Parks (the Olgas). 

• A number of Indigenous communities mainly supported by government but with “art” 
income significant in some. 

• Substantial transport services in Alice Springs for traffic along the road and rail route 
between Adelaide and Darwin along with small roadside service centres on the Stuart 
Highway, on the Plenty Highway, Lasseter Highway and Tanami Road.  
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• Population in the region of about 40,000 (26,000 in Alice Springs), tends to be static or 
falling with low unemployment in Alice Springs but low workforce participation and high 
unemployment in the surrounding region in Indigenous communities.  

• Employment pattern already has a significant FIFO element.  

• Tourism is a substantial segment in the economy with approximately 700,000 visitors a 
year. Domestic component has been growing over the past 10 years, but international 
component (approximately 200,000), has still not recovered to pre Global Financial Crisis 
levels.  

• Apart from the Central Australian gas field operations, main metal mining in the area 
recently has been gold along the Tanami Road (the Granites). Apart from the Jervois 
Project, there are a number of mining operations in feasibility study stages including 
Nolans Bore (rare earths, titanium and vanadium), Mount Peake (vanadium) and Chandler 
(rocksalt).  

• Government services and support for Indigenous communities form a substantial part of 
the economy and Alice Springs acts as a significant road, rail and air transport hub.  

• Thus overall, the area is seeing continuing government support and services in the region 
with continuation of the pastoral industry base. There are prospects of some continuing 
growth of tourism. If all mining Projects under feasibility study started to come on stream, 
there would be a substantial rise in activity but this is not certain. 

The Northern Territory economy has three important elements:  

• “Base industries” earning income from outside the Northern Territory, mainly of the 
pastoral industry with limited cropping, a substantial mining element and a substantial 
tourism element.  

• A large government sector underpinned by a strong defence element (army, navy and air 
force), and strong state government employment compared with other northern regions.  

• A high Aboriginal population heavily supported by federal government funding.  

• Population has been growing strongly in Darwin but recording little or no growth in the 
balance of the area with unemployment in Darwin recorded in the 2016 Census low along 
with high workforce participation, but high unemployment and low workforce 
participation in the balance.  

• Darwin acts as a substantial supplier of FIFO workforce into the rest of the Northern 
Territory.  

• The construction of the INPEX gas Project has provided a major boost to the economy, 
especially of Darwin. However, winddown of construction has seen a strong drop in 
activity and growth of Darwin with a substantial further slowing Projected, making the 
situation favourable to draw FIFO workforce out of Darwin. While the Northern Territory 
economy is relatively weak in manufacturing, substantial capacity has developed for 
supply to construction, especially through the impact of the INPEX gas Project that would 
be available for supply to mining operations. 

1.7.12. Indigenous and Non-Indigenous Cultural Heritage 
Searches of the Northern Territory Heritage Register and National and Commonwealth Heritage 

Lists indicated that there are no declared heritage places/sites within the Project area.  

 

Five archaeological sites, four background scatters and 41 isolated artefacts of Aboriginal origin 

were recorded within the Project during the archaeological survey completed by Earthsea Pty Ltd.   

Three of these sites (Sites Unca Creek 3-5) were classified as minor quarry sites where quartz was 

extracted and flaked to produce stone artefacts. All three were located on fragmented quartz 
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outcrops which showed evidence of negative flake scarring and the production of flakes and flaked 

pieces of quartz. It is likely that primary reduction of the quartz raw material occurred on site with 

suitable material being removed to another place for further reduction. No formal tool types were 

recorded within these sites.  

Unca Creek 6 is classified as a quarry site where quartzite was extracted and flaked for stone tool 

manufacture. This site was the largest in physical area of all the sites recorded. Artefact densities 

were generally low, with a number of small higher density clusters.  

Unca Creek 7 was a low density lithic scatter on the southern bank of a tributary of Unca Creek 

approx. 600 metres west of the main entrance road to the Project Area. This site was the most 

diverse of all sites recorded with raw materials consisting of chert, quartz and siltstone. Artefact 

types included flakes, broken flakes, flaked pieces, portable grindstones (2) and a multi-platform 

core.  

The background scatters were small clusters of artefacts (lowest count=4, highest count=10) within 

the Project Area that were not large enough to be classified as sites. These sites are likely to have 

been casually used by Aboriginal people in the past and do not represent the multiple occupation 

areas represented by full sites.  

1.8. Identification and Management of Closure Issues 

1.8.1. Risk Management Process 
A preliminary EIS risk assessment undertaken for the Jervois Project has included post closure risks. 

The post closure risk assessment has identified key environmental, social and economic, health and 

safety risks regarding mine rehabilitation and closure.   

The risk assessment process is based on AS/NZS ISO 31000:2009, Risk management - Principles and 

guidelines. Potential events of the Project closure were identified. The risks and impacts of these 

potential events were then analysed and evaluated using the qualitative risk assessment matrix (  
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Table 5-H-6, Table 5-H-7).  The likelihood of occurrence (Table 5-H-8) and the consequence of the 

risks (Table 5-H-9) were assessed to determine the initial risk rating (Eco Urban, 2017). Mitigation 

measures were developed to remove or reduce the risks to be as low as practicably possible and to 

an acceptable level. The residual risks were determined based on the same matrix. The post closure 

risk assessment is outlined in Table 5-H-10. Ongoing review of the post closure risk assessment will 

be undertaken to as the Project develop, and risk management strategies will be reviewed for their 

effectiveness and implemented to ensure risks are adequately managed.  
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Table 5-H-6: Qualitative Risk Matrix 

Likelihood of the 
Consequence 
Occurring 

Maximum Reasonable Consequence 

1. Insignificant 2. Minor 3. Moderate 4. Major 5. Catastrophic 

A. Almost Certain 11 Low 16 Medium 20 High 23 Extreme 25 Extreme 

B. Likely 7 Low 12 Medium 17 High 21 High 24 Extreme  

C. Occasionally 4 Very Low 8 Low 13 Medium 18 High 22 High 

D. Unlikely 2 Very Low 5 Very Low 9 Low 14 Medium 19 High 

E. Rarely 1 Very Low 3 Very Low 6 Very Low 10 Low 15 Medium 

 

 

Table 5-H-7: Risk Level 

Risk Level  

Very Low 
Such risks are below the risk acceptance threshold, no significant action or further 
assessments required, can be managed under existing operational controls 

Low 
Such risks are below the risk acceptance threshold, some mitigation may be required - no 
detailed assessment of factors and aspects required but addressed in the Environmental 
Management Plan as routine controls 

Medium 
Such risks are above the risk acceptance threshold, active monitoring and substantial 
mitigation required - assessment required of factors and aspects 

High 
Such risks are above the risk acceptance threshold, monitoring program and  
major mitigation action required - assessment required of factors and aspects 

Extreme 
Such risks are significantly above the risk acceptance threshold, potentially unacceptable, 
urgent management and comprehensive mitigation action required 

 

 

Table 5-H-8: Qualitative Measure of Likelihood 

Level Descriptor Description Guideline Frequency 

A Almost Certain 
Consequences are expected to 
occur in most circumstances 

Occurs more than once a month 

B Likely 
Consequences will probably occur 
in most circumstances 

Occurs once every month to once 
every year 

C Occasionally 
Consequence SHOULD occur at 
some time 

Occurs once every 1 year to once 
every 10 years 

D Unlikely 
Consequence COULD occur at 
some time 

Occurs once every 10 to 100 years 

E Rarely 
Consequence may only occur in 
exceptional circumstances 

Occurs less than once every 100 years 
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Table 5-H-9: Qualitative Measure of Consequence 

Risk Rating Consequence type 

Financial Environmental Personal, Commercial, 
Community, 
Reputation/Media 

Legal 

Catastrophic > $10M An event or incident 
that causes substantial 
permanent damage 
requiring significant 
resources to control. 
Permanent damage 
expected. 

Definite serious negative 
personal and or 
commercial effect; 
attention from regulators, 
workforce, contractors, 
public or national media 
outcry. 

Highest level damage 
prosecution and fines.  
Major litigation including 
class action up to and 
including potential 
revocation of operating 
licenses and permits and 
fines. 

Major $1M - 
$10M 

An event or incident 
that causes substantial 
long-term adverse 
effects requiring 
significant resources to 
control. Long-term 
damage expected. 

Serious negative personal 
and or commercial effect; 
attention from regulators, 
workforce, contractors, 
public or national media 
outcry. 

Major damage, breach of 
regulation, litigation, up 
to and including 
potential revocation of 
operating licenses and 
permits and fines. 

Moderate $100K - 
$1M 

An event or incident 
that causes widespread 
temporary damage 
requiring extended 
resources to remedy. 
Full recovery expected. 

Significant negative 
personal and or 
commercial effect; 
attention from regulators, 
workforce, contractors, 
public or national media 
outcry. 

Serious damage, breach 
of regulation with 
investigation or report to 
authority including 
potential suspension of 
operating licenses and 
permits and fines. 

Minor $10K - 
$100K 

An event or incident 
that causes localised 
low-level damage 
requiring minimal 
resources to remedy. 
Full recovery expected. 

Medium negative personal 
and or commercial effect; 
attention from regulators, 
and potential media and/or 
heightened concern by 
workforce, contractors and 
local community. Criticism 
by non-government 
organisations. 

Serious damage; minor 
legal issues, non-
compliances and 
breaches of regulations, 
potentially resulting in 
fines. 

Insignificant <$10K An event or incident 
that is contained within 
controls and/or does 
not cause long term 
measurable impact. 

Medium negative personal 
and or commercial effect; 
attention from regulators, 
and potential minor 
adverse workforce, 
contractor, local public or 
media attention or 
complaints. 

Damage, non-
compliances and 
breaches of regulations, 
resulting in investigation 
and reparation. 
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Table 5-H-10: Post Closure Risk Assessment 
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Potential Event Aspect Potential Impact 

Initial Risk rating 

Method of Control 

Residual Risk rating 
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o
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n
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R
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o
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C
o
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u
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n
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s 

R
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k 
R
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Social and Economic Risks 

1 Site not rehabilitated, 
infrastructure not 
removed 

Community,  
future 
generations 

Residual liability for site 
rehabilitation or 
maintenance 

U
n

lik
el

y 

M
aj

o
r 

M
ed

iu
m

 • Lodgement of security bond to the Northern 
Territory government on an annual basis as per 
operation condition to cover rehabilitation cost 

• Removal of site infrastructure as per MRCP 

R
ar

el
y 

M
in

o
r 

V
er

y 
Lo

w
 

2 Final waste rock 
dumps at closure not 
appropriately 
designed 

Visual amenity Decrease in visual 
amenity compared to 
baseline 

R
ar

el
y 

In
si

gn
if

ic
an

t 

V
er

y 
Lo

w
 • Waste rock dump will be similar to the topography 

in the area 

R
ar

el
y 

In
si

gn
if

ic
an

t 

V
er

y 
Lo

w
 

3 Mine closure concept 
and timing not 
communicated/under
stood 

Local 
community 

Unexpected loss of 
financial support or 
unexpected population 
decline for the 
community 

U
n

lik
el

y 

M
aj

o
r 

M
ed

iu
m

 • Continuous community engagement and public 
awareness campaign 

 

R
ar

el
y 

M
aj

o
r 

Lo
w

 

4 Premature Closure Local 
Community 

Loss of financial support 
or unexpected 
population decline for 
the community U

n
lik

el
y 

M
aj

o
r 

M
ed

iu
m

 • Continuous community engagement and public 
awareness campaign 

  R
ar

el
y 

M
o

d
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at
e 

V
er

y 
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w
 

Environment 

1 Site not appropriately 
rehabilitated after 
closure 

Ecosystem Landscape function and 
vegetation not resilient, 
self-sustaining or 
comparable to 
surrounds 

U
n

lik
el

y 

M
o

d
er

at
e 

Lo
w

 • The Project area is located on an existing mine site 

• Progressive rehabilitation and active revegetation of 
site at closure as per MRCP 

• Post rehabilitation monitoring to ensure objectives 
are achieved as per MRCP 

U
n

lik
el

y 

M
in

o
r 

V
er

y 
Lo

w
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R
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Potential Event Aspect Potential Impact 

Initial Risk rating 

Method of Control 

Residual Risk rating 
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k 
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2 Long term 
contamination of land 

Ecosystem Contamination to 
surface water and/or 
groundwater, adverse 
impact on dependent 
flora and fauna 

U
n

lik
el

y 

M
o

d
er

at
e 

Lo
w

 

• Appropriate design of facilities to minimise land 
contamination 

• Standard operating procedures and Environmental 
Management Plan to minimise land contamination, 
spill response and remediation if contamination 
occurs 

• Monitoring program during operation and post 
rehabilitation 

• Decommissioning and rehabilitation activities as per 
MRCP to minimise contamination and to ensure 
contaminated areas are remediated 

U
n

lik
el

y 

M
in

o
r 

V
er

y 
Lo

w
 

3 Borefields not 
appropriately 
decommissioned, 
uncontrolled release 
of groundwater from 
borefields 

Groundwater Adverse change in 
ecological conditions 

R
ar

el
y 

M
in

o
r 

V
er

y 
Lo

w
 

• Decommissioning and capping of borefields to be 
undertaken in accordance with relevant Australian 
and Northern Territory guidelines/standards 

• Monitoring after closure to ensure standards are 
met 

R
ar

el
y 

In
si
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if

ic
an

t 

V
er

y 
Lo

w
 

4 Surface water 
structures not 
physically stable 

Fauna Injury or death of Fauna 

U
n

lik
el

y 

M
in

o
r 

V
er

y 
Lo

w
 

• Surface water structures to remain as per MRCP will 
be designed to allow safe access of fauna 

• Ensure stability according to relevant standards and 
guidelines 

• Monitoring after closure to ensure objectives are 
met 

R
ar

el
y 

In
si

gn
if

ic
an

t 

V
er

y 
Lo

w
 

5 Waste rock dump not 
physically or 
chemically stable 

Ecosystem Adverse effect on 
ecosystem 

U
n

lik
el

y 

M
aj

o
r 

M
ed

iu
m

 • Ensure waste rock dumps are geotechnically and 
chemically stable as per MRCP  

• Monitoring after closure to ensure objectives and 
standards are met 

R
ar

el
y 

M
aj

o
r 

Lo
w
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Potential Event Aspect Potential Impact 

Initial Risk rating 

Method of Control 

Residual Risk rating 
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6 Inadequate 
rehabilitation of 
exploration sites, 
including drill holes, 
pads, sumps, 
costeans, tracks, etc 

Ecosystem Potential injury or death 
of fauna, adverse effect 
on ecosystem 

U
n

lik
el

y 

M
in

o
r 

V
er

y 
Lo

w
 

• All drill holes, pads, costeans and sumps will be 
rehabilitated according to the MRCP and relevant 
Northern Territory guidelines 

• Tracks and gridlines rehabilitated as per MRCP and 
relevant Northern Territory guidelines 

• Monitoring after rehabilitation to ensure objectives 
are met 

R
ar

el
y 

M
in

o
r 

V
er

y 
Lo

w
 

7 Premature Closure Ecosystem Site rehabilitation or 
maintenance not 
completed 

U
n

lik
el

y 
 

M
aj

o
r 

M
ed

iu
m

 • Premature Closure Plans to be carried out as per 
MRCP 

• Lodgement of security bond to the Northern 
Territory government on an annual basis as per 
operation condition to cover rehabilitation cost 

R
ar

el
y 

M
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o
r 

V
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y 
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w
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8 Natural disaster: 
earthquakes, rainfall 
events, fire and flood 
causing inadequate 
rehabilitation 

Ecosystem adverse effect on 
ecosystem 

U
n

lik
el

y 

M
aj

o
r 

M
ed

iu
m

 

• Implement Environmental Management Plan, 
including Water Management Plan, Bush Fire 
Management Plan and Sediment and Erosion 
Control Plan 

• Rehabilitation to be carried out as per MCRP 

• Monitoring after closure to ensure objectives and 
standards are met 

• Lodgement of security bond to the Northern 
Territory government on an annual basis as per 
operational conditions to cover rehabilitation cost 

• The proposed Reward pit is the only infrastructure 
on site that would be affected by flooding, located 
on the floodplain of Unca Creek. A permanent 
diversion of Unca Creek is proposed to manage the 
risk for events up to 1,000 years. The final landform 
between the Reward pit and the creek diversion will 
ensure that the final void is protected from 
inundation for all flood events up to and including 
the Probable Maximum Flood event. The Unca 
Creek diversion will remain in place as part of the 
final landform 

• Seismic hazard assessment has been carried out as 
part of the Project PFS, seismic ground motion 
parametres for the Project area were determined 
and will be used in detail planning.   

• TSF will be constructed according to ANCOLD 
guidelines requirement, in particular: Extreme Storm 
Storage, Contingency Freeboard, Spillway Capacity, 
Design Earthquake Loading, Stability Minimum 
Factor of Safety, Dam Safety/Inspection Frequency 

R
ar

el
y 

M
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o
r 

V
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y 
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w
 

Human Health and Safety 
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Potential Event Aspect Potential Impact 

Initial Risk rating 

Method of Control 

Residual Risk rating 
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1 Site not appropriately 
rehabilitated post 
closure, sites not 
geotechnically stable, 
or ease of public 
access 

Public Injury or potential death 
on human health 

R
ar

el
y 

C
at
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o
p

h
ic

 

M
ed

iu
m

 

• All infrastructure to be removed from site as per 
MRCP 

• Ensure stability of potentially dangerous structures 
such as waste rock dumps 

• A pit bund to be constructed around each pit 
according to relevant standards at closure to 
prevent public access 

• Secure site to restrict public access to site by 
obstructing or concealing the access road and 
constructing bunds around the pits, including 
signage 

R
ar

el
y 

C
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tr

o
p

h
ic

 

M
ed
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2 Inadequate 
rehabilitation of 
exploration sites, 
including drill holes, 
pads, sumps, 
costeans, tracks, etc 

Public Potential injury 

U
n

lik
el

y 

M
in

o
r 

V
er

y 
Lo

w
 

• All drill holes, pads, costeans and sumps will be 
rehabilitated according to the MRCP and relevant 
Northern Territory guidelines 

• Tracks and gridlines rehabilitated as per MRCP and 
relevant Northern Territory guidelines 

• Monitoring after rehabilitation to ensure objectives 
are met 

R
ar

el
y 

M
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o
r 

V
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y 
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w
 

3 Site not appropriately 
rehabilitated due to 
premature closure 

Public Injury or potential death 
on human health 

R
ar
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y 

C
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o
p

h
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M
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m

 • Premature Closure Plans to be carried out as per 
MRCP 

• Lodgement of security bond to the Northern 
Territory government on an annual basis as per 
operation condition to cover rehabilitation cost 
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el
y 

C
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o
p

h
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M
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1.8.2. Materials Characterisation 
Topsoil characterisation 

The Project area has six (6) soil-landscape units with the dominant soils across the site being 

Rudosols on the hills and rises with Red Kandosols and Red-orthic Tenosols on the gently undulating 

plains. Topsoil depths across the gently undulating plains where much of the disturbance is 

proposed average 10cm. Field analysis of the soil characteristics indicates that the risks form soil 

salinity and acidity are very low. Erosion risk associated with soil disturbance within the Project area 

is considered moderate due to the nature of both the surface and subsoils to slake when wet. 

However, these risks can be managed with appropriate erosion and sediment controls. (VPS, 2018) 

 

Geochemical Characterisation for Waste Rock and Ore 

Geochemical testing of the waste rock characterisation has been carried out as part of the PFS and 

the EIS. Results show that the Project open cut and underground mine waste rock materials will 

comprise mainly NAF material, accounting for 70% of the waste rock samples tested. This proportion 

does not reflect the true proportion of materials to be mined, and the overall proportion of NAF 

waste rock material is expected to be higher. A smaller portion of PAF (including PAF-LC and NAF-

HS) materials occur mainly within a halo around the sulphidic ore. These materials should be readily 

visually identified, with S a good discriminator. A summary of ARD potential by waste rock unit based 

on results to date is provided below: 

• Oxide Waste Rock: NAF with occasional zones of PAF/PAF-LC 

• Transition Waste Rock: NAF with occasional zones of PAF/PAF-LC 

• Distal: NAF with occasional zones of PAF/PAF-LC 

• Proximal: NAF with common zones of PAF/PAF-LC 

• Mineralised: Mixed NAF and PAF/PAF-LC 

• Felsic: NAF 

• Vein (Quartz/Tourmaline): NAF with common zones of PAF/PAF-LC 

Specialised testing indicated the presence of iron carbonate, resulting in slow reaction rates and 

variable ANC effectiveness. Despite this, kinetic NAG testing of PAF materials indicated significant 

lag times before acid conditions develop after exposure to atmospheric oxidation. Longer lag times 

would provide flexibility in management of waste rock seepage during any temporary storage or 

short term exposure during operations. 

Sulphidic waste rock material show strong enrichment in a variety of metals/metalloids including 

Ag, Bi, Be, Cd, Co, Cs, Cu, Mo, Pb, S, Se, Tl, W and Zn with enrichment increasing with proximity to 

ore. A number of samples were also enriched in Fe and Mn, and individual samples were enriched 

in As, Ag, As, Bi, Cd, Cu, Hg, Pb, Sb, Se, Tl and Zn.  

Waste rock landforms will be developed to exiting disturbance area where possible and adjacent to 

each open pit.  Where suitable waste rock will be used for construction purposes such as haul roads, 

hard stands and construction of embankments for the TSF.  Waste rock with favourable 

characteristics will also be separately stockpiled for use in Project closure related activities. 

Sediment dams will be constructed to capture and manage runoff from waste rock dumps. Most 

waste rock from pit and underground development is expected to be NAF and environmentally 

benign, and will not require specific management for control of AMD. The smaller portion of PAF 

material will be selective handled, including: 
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• In pit or underground disposal below recovery water table levels; 

• Selective underground disposal of PAF as part of paste backfill; or  

• Construction of an infiltration control cover system in-pit or ex-pit. 

The waste material mined from underground will be disposed of preferentially in underground voids 

and used as backfill when possible rather than disposed of on the surface to reduce the footprint of 

the site.  Waste mined during early stage development at Reward and Bellbird will be dumped in 

the pit or trucked to the surface.   

Contingency for treatment during operations include dump surface limestone addition and/or 

blending to help delay onset of acid drainage, and/or collection of seepage/runoff and treatment.  

 

Geochemical Characterisation for Historic Mine Materials 

Historic mine materials showed varying acid and salinity potential, but were generally metalliferous 

and all generated leachates with some degree of elevated metals/metalloids in water extracts, 

particularly Cd, Co, Cu, Mn, Ni, Pb and Zn. 

Historic mine materials are metalliferous and show varying potential for generating acid, saline, 

and metalliferous drainage, although on a localised scale. Reactivation of the old facilities for 

storage of waste rock and tailings as part of the proposed Project will allow for re-handling or 

incorporation of historic mine materials into management approaches to be isolated from the 

receiving environment. 

 

Geochemical Characterisation for Tailings 

Tailings from sulphide ore samples will have moderate S values around 1% S, and likely to be PAF. 

Tailings showed enrichment in a similar suite of metals/metalloids as the waste rock and ore.  

The tailings storage facility will consist of two cells and will be constructed using mine waste and 

local borrow. The basin area will have a composite liner to achieve an appropriate level of seepage 

control. The low permeability compacted composite liner comprising HDPE and soil liner will be 

located below the operating supernatant pond. A basin underdrainage system will be incorporated 

to reduce seepage, increase tailings densities and improve the geotechnical stability of the TSF. The 

underdrainage system drains by gravity to a collection tower located at the lowest point in the TSF 

basin.  Supernatant water will be removed from each cell of the TSF via a central decant tower 

abstraction system. Solution recovered from the decant system will be pumped back to the plant 

for re-use in the process circuit.  

The TSF is designed following the ANCOLD “Guidelines on Tailings Dams” and are summarised in 

Tailings will be paste backfilled into underground workings preferentially to reduce the inventory of 

tailings requiring surface management. Preferably on closure, tailings will be returning to the pit 

void. Detail studies will be carried out in the detailed planning stage to investigate the feasibility of 

the preferred TSF rehabilitation option.   

 

Table 5-H-11. 
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Tailings will be paste backfilled into underground workings preferentially to reduce the inventory of 

tailings requiring surface management. Preferably on closure, tailings will be returning to the pit 

void. Detail studies will be carried out in the detailed planning stage to investigate the feasibility of 

the preferred TSF rehabilitation option.   

 

Table 5-H-11: ANCOLD Design Criteria Summary 

Guideline 

Requirement 

Description of requirements  Guideline 

Reference 

Extreme storm 

storage 

1 in 100 year AEP 72 hour duration storm with no release, 

evaporation or decant. 

ANCOLD 2012 

Table 4 

Contingency 

freeboard 

Wave run-up associated with a 1:10 AEP wind velocity and an 

additional freeboard of 0.5 m 

ANCOLD 2012 

Table 5 

Spillway capacity 1 in 100,000 year Annual Exceedance Probability (AEP) design 

flood with freeboard allowance to suit wave run-up for 1:10 

AEP wind velocity 

ANCOLD 2012 

Table 6 

Design earthquake 

loading 

OBE   1 in 1,000 year 

MDE  1 in 10,000 year 

Post Closure      MCE 

ANCOLD 2012 

Table 7 

Stability minimum 

factor of safety 

Long term drained 1.5 

Short term undrained 

• Downstream 1.5 

• Upstream 1.3 

• Post Seismic 1.0 – 1.2 

ANCOLD 2012 

Table 8 

Dam safety/ 

inspection 

frequency 

Inspection by Dam Designer or equivalent qualified Engineer - 

Annual inspections. 

Routine inspections – daily to 3 times per week 

ANCOLD 2012 

Tables 9 and 10 

 

An alternative option for TSF rehabilitation will be to install a basic store and release cover system 

to isolate the tailings from the environment as suggested in Appendix C-12 Tailings Storage Facility 

Design Report. This will comprise the following nominal design concepts: 

• A low permeability layer over the surface of the tailings to reduce water movement into and 
out of the tailings. 

• A store and release layer to provide water storage after storms for later us by vegetation or 
evaporation removal.  

• A topsoil layer integrated into the surface of the store and release layer for vegetation 
growth. 

• Thickness of layers to be determined based on material selection and climatic conditions.  

1.9. Closure Implementation 

1.9.1. Rehabilitation Trials 
Revegetation and rehabilitation trials on disturbed areas will be conducted to evaluate the most 

effective techniques. Seeding will be undertaken using mechanical seeders and/or via hand seeding. 

Site-specific rates of native seed application will be determined through the trial process. 

Revegetation techniques will follow those outlined in Table 5-H-12. 



 
 
Appendices  

 

    APPENDIX 5 | Mine Rehabilitation and Closure Plan 5-H- 38 
 

KGL will investigate and analyse whether topsoils include sufficient seed types to provide quick 

stabilisation and hence protection of topsoil (DNRETAS, 2010). To this end areas such as the 

extractive workings, which are likely to be ready for rehabilitation the earliest, will be used as trial 

areas for this investigation. 

 

If it is established that there are insufficient seed types to stabilise areas of high erosion risk exist in 

topsoil, contingencies are proposed within in this plan. Such contingencies are likely to include: 

• The use of other soil stabilisation measures such as riprap or geotextile to ensure soils are 
protected from erosion until vegetation has recovered sufficiently to provide protection. 

• Active revegetation using appropriate species to protect the topsoil from erosion. 

• Spreading of mulch derived from cleared vegetation. 

KGL will also develop an auditable timeline for rehabilitation trials, including seed bank 

investigations and testing of seed viability for the Project. 

 

At this stage any such rehabilitation plan developed will be high level and will be refined in 

subsequent future.  

 

Table 5-H-12: Rehabilitation Trials Timeline 

Stage Month  

 13 14 15 16 17 18 19 20 21 22 23 24 

Seed 
Propagation 

Seed collection^.             

 Seed storage.             

 Consultation with experts.             

 Establish operational procedures 

for vegetation clearing. 

            

 Establish seed storage area.             

 Establish suitable area for on-site 

nursery and construct 

infrastructure required. 

            

 Begin cultivation trials of selected 

seeds. 

            

Trials of revegetation by respreading topsoils.             

Active revegetation trials (including trials of 
different planting methods). 

            

^ Seed collection will occur throughout the life of the mine and will occur at appropriate time of year (i.e., late spring, early 

summer) for the particular species that are being targeted for rehabilitation trials or revegetation. 

1.9.2. Unca Progressive Rehabilitation 
Rehabilitation of mined and other disturbed landforms will be undertaken progressively, as 

infrastructure becomes redundant and is decommissioned. Re-establishment of vegetation at 

disturbed sites and reduces the duration of habitat loss for certain flora and fauna. Progressive 

rehabilitation of the sites during operation will be important to demonstrate the success of closure 

strategies prior to final closure and to enable adjustments to strategies from experience. Progressive 

rehabilitation will be incorporated into the mine schedule in the detail planning stage and during 
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operation. Where practicable, disturbed areas and/or areas no longer required for mining will be 

rehabilitated during operations.  

The Project is planned to start commission in 2020. Rehabilitation of Rockface underground 

operations areas is planned to commence in Year 8.  Rehabilitation of Stage 1 Bellbird open pit will 

commence in Year 10. Full site rehabilitation will commence in Year 11.   

 

Backfilling of Pits and Underground Workings 

Pits will be mined using conventional open pit methods. The extent to which the pits will be 

backfilled and progressively rehabilitated will be dependent upon the detailed mining schedule and 

the economic viability of backfilling, such as haulage distance for backfilling.  

The PAF waste material mined from underground will be disposed of preferentially in underground 

voids and used as backfill when possible rather than disposed of on the surface to reduce the 

footprint of the site.  In pit dumping will be the preferred option for the PAF waste mined during 

early stage development at Reward and Bellbird.    

Tailings will be paste backfilled into underground workings preferentially to reduce the inventory of 

tailings requiring surface management. Preferably on closure, tailings will be returning to the pit 

void. Detail studies will be carried out in the detailed planning stage to investigate the feasibility of 

the preferred TSF rehabilitation option.   

 

Revegetation during Operations 

Where practicable, disturbed areas and/or areas no longer required for mining will be rehabilitated 

during operations.  

Sites available for progressive rehabilitation will be prepared by: 

• Deep ripping areas of compacted soil. 
• Reprofiling ripped or stockpiled soil. 
• Respreading topsoil. 
• Contour furrowing or ripping respread areas. 

Following site preparation, the revegetation of sites will occur by one of two methods: 

• Revegetation from seed stock in respread topsoil.  
• Revegetation from direct seeding or planting, threatened species will be targeted for 

revegetation. 

The successful removal, storage and subsequent re-spreading of topsoil removed during 

construction and mining will assist revegetation from seed stock in soil. This revegetation will 

depend on the natural storage of seed in the topsoil; revegetation will be best when favourable 

climatic conditions persist before, during and after the stripping process. General procedures to 

maximise the potential for revegetation from seed stock in topsoil will be followed. The procedures 

will be furthered refined from the findings of the rehabilitation trials and experience.  

Revegetation from physical preparation will include the selection of seed and plant species mix, 

planting methods, timing, weed control, monitoring and maintenance. This is discussed in more 

detail below.  

The species seed mix and planting densities for revegetation will be determined in consultation with 

relevant experts, the Traditional Owners and NTEPA. Seed broadcasting, direct seeding, spreading 
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of seed-bearing slash and nursery-grown tube stock will be considered. Revegetation will be 

undertaken in October and November where possible, prior to wet season rains.  

Areas progressively rehabilitated will be carefully monitored for evidence of the introduction and 

establishment of weeds, with the objective of identifying and treating them before they become 

persistent. Weed control measures will include hand pulling and spraying of weeds with an 

appropriate herbicide.   

1.9.3. Premature Closure 
Premature closure could happen in a few situations, such as: 

• Short term care and maintenance (C&M) up to two years due to commodity price or 

weather issues 

• Long term care and maintenance due to large scale technical failures, bankruptcy, etc, 

however future operations are possible with foreseeable solutions; and  

• Unplanned early closure with future operations not foreseeable. 

These situations could occur at various times through the Project. The Mining Management Plan 

submitted annually to the department contains up summary of the disturbed areas and the 

progressive rehabilitation status. This information can be used for planning associated with 

premature closure. Table 5-H-13 outlined the premature closure plans for short- and long-term 

C&M.  

 

Table 5-H-13: Premature Closure Plans for Short, Long Term C&M 

 Short Term C&M Long Term C&M 

Site Infrastructure   

 Undertake shutdown procedure 
including isolating and tagging out 
equipment 

Undertake shutdown procedure 
including isolating and tagging out 
equipment 

 Secure chemical storage Secure chemical storage 

 Run down stocks and return to 
suppliers if required 

Run down stocks and return to suppliers 
if required 

 Remove contaminated wastes as per 
Waste Management Plan and relevant 
site procedures 

Remove contaminated wastes as per 
Waste Management Plan and relevant 
site procedures 

 Secure any infrastructure that will not 
be active through the C&M period 

Secure any infrastructure that will not 
be active through the C&M period 

 A care and maintenance 
accommodation plan will be developed 
to house the small staff contingent 
required to manage the care and 
maintenance of the camp 

A care and maintenance 
accommodation plan will be developed 
to house the small staff contingent 
required to manage the care and 
maintenance of the camp 

  Review gas and power supply contracts 
to adequately cover the revised site 
requirements 

  Consider removal of mobile or readily 
removed infrastructure and/or 
equipment 

Borrow pits   
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 Short Term C&M Long Term C&M 

 Batter back the walls to safe angle Batter back the walls to safe angle 

 Develop pit water management and 
care and maintenance plans 

Develop pit water management and 
care and maintenance plans 

 Put in place bunding and/or fencing to 
prevent public access to unsafe areas 

Put in place bunding and/or fencing to 
prevent public access to unsafe areas 

Open pits   

 Ensure all pits are stabilised Ensure all pits are stabilised 

 Clay cap the top bench surface if there 
are any exposed PAF materials 

Clay cap the top bench surface if there 
are any exposed PAF materials 

 Close unnecessary ramps Close unnecessary ramps 

 Shape benches for controlled drainage Shape benches for controlled drainage 

 Consolidate pumping infrastructure Consolidate pumping infrastructure 

 Establish monitoring requirements and 
resources 

Establish monitoring requirements and 
resources 

 Develop pit water management and 
care and maintenance plan 

Develop pit water management and 
care and maintenance plan 

Portals and shafts   

 Ensure all underground workings are 
stabilised  

 

 Develop groundwater management 
and care and maintenance plan 

 

ROM Stockpile   

 Process any ore left on stockpiles  

TSF   

 Update TSF operating procedure for 
the new plan and provide training 

Update TSF operating procedure for the 
new plan and provide training 

 Undertake pipeline shutdown 
procedure 

Undertake pipeline shutdown 
procedure 

 Maintain pond water levels Maintain pond water levels 

 Development water management and 
care and maintenance plans to 
maintain ensure that the TSF is 
maintained in a safe condition including 
dust control on the tailings surface 

Development water management and 
care and maintenance plans to maintain 
ensure that the TSF is maintained in a 
safe condition including dust control on 
the tailings surface 

  Run mill to change surface shape to 
more convex rather than concave 

  Consider mud-farming of the surface to 
liberate pore water, increase density 
and enable earlier earthworks on top 

  Install a temporary clayey cap for dust 
control whilst allowing settlement 

  Consider a store-and-release cover if 
required 

Water management   

 Ensure surface water run-off are 
control by surface water management 
structures 

Ensure surface water run-off are control 
by surface water management 
structures 
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 Short Term C&M Long Term C&M 

 Update water balance with defined 
strategies for managing site waters 
within the commitments and approval 
conditions, reflecting site geometry 
and inventories at the time 

Update water balance with defined 
strategies for managing site waters 
within the commitments and approval 
conditions, reflecting site geometry and 
inventories at the time 

 Pump and pipe infrastructure to be 
altered to meet the requirements of 
the revised water balance 

Pump and pipe infrastructure to be 
altered to meet the requirements of the 
revised water balance 

Waste rock Storages   

 Ensure waste rock storages are 
stabilised 

Ensure waste rock storages are 
stabilised 

 Complete temporary wet season 
covers over any exposed PAF materials 

Complete a cover system over higher 
risk areas where PAF materials located 

 Establish drainage to sed dams, where 
practicable, using slopes, drains and 
windrows, to avoid large bodies of 
pooled water that encourage 
infiltration 

Establish drainage to sed dams, where 
practicable, using slopes, drains and 
windrows, to avoid large bodies of 
pooled water that encourage 
infiltration 

 Manage the risk of overtopping the 
crest using slopes, drains and windrows  

Manage the risk of overtopping the 
crest using slopes, drains and windrows  

 Ensure sumps and sediment 
management infrastructure are 
operational 

Upgrade sumps and sediment 
management infrastructure as required 
for higher intensity rainfall events 

 Complete any flood levees required Complete any flood levees required 

  Revegetate slopes to reduce erosion 
rates and maintenance requirements 

Exploration   

 Exploration disturbance to be 
rehabilitated in accordance with the 
Mining Management Plan 

 

Roads   

 Close off any dirt roads where possible  

Environmental 
Monitoring 

  

 Ensure environmental monitoring is 
continued during the C & M period 

 

 

Full site closure plan will be implemented If no foreseeable solution to future operations is possible. 

Refer to Table 5-H-4.  

1.9.4. Decommissioning 
Final decommissioning and rehabilitation activities is scheduled to occur in Year 11 period, with 
mining of the actual orebody scheduled to cease in 2030. Full rehabilitation is scheduled to complete 
in 2031 with site monitoring and management program extending well beyond this point.  Proposed 
timeframe for mining, decommissioning and rehabilitation activities are detailed in  

Table 5-H-14. The conceptual plan for the final decommissioning for each of the domains is detailed 

in Table 5-H-4. 
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Final decommissioning and rehabilitation activities will be associated with the: 

• Removal of all infrastructure no longer required at the site. 
• Final ripping and rubbish removal. 
• Assessment, and if needed, remediation, of potentially contaminated sites. 
• Ongoing monitoring and assessment of post-closure rehabilitation.  

A detailed final decommissioning plan will be developed in consultation with the NT Government 

and relevant stakeholders as part of the closure process at least two years prior to the planned mine 

site closure and include the following: 

• The safe demolition and decommissioning of plant and infrastructure 

• Construction of final landforms and drainage structures 

• Completion of rehabilitation 

• Compliance with the requirements of relevant contaminated sites legislations including 

remediation of contaminated areas 

• Commence monitoring and measurement against completion criteria 

• Ongoing stakeholder engagement 

• Handover of infrastructure requested by other parties; and 

• Finalise the post-closure monitoring and maintenance program. 

 

Table 5-H-14: Proposed Timeframe for Mining, Decommissioning and Rehabilitation Activities 

Project 

Stage 
Description Duration 

Estimated Key 

Dates 

Stage 1 

• Mine design based upon increased level of confidence from 
Resource Drilling activities. 

• Completion of detailed mine designs for: 
o Rockface underground mine 
o Reward open pit mine 
o Reward underground mine 
o Bellbird open pit mine; and 
o Bellbird underground mine. 

• Completion of haul road and flood mitigation structure detailed 
design. 

• Completion of Processing Plant detailed design. 

• Completion of workforce village detailed design. 

• Completion of detailed design of tailings storage facility. 
 

24 Months H1 2018 – H2 2019 

Stage 2 

• Complete expression of interest process to select preferred 
Mining Contractor(s). 

• Complete discussions and contract negotiations with preferred 
Mining Contractor(s). 

• Complete expression of interest process to select preferred 
Plant Construction and Operations Contractors. 

• Complete discussions and contact negotiations with preferred 
Plant Construction and Operations Contractors. 

• Complete expression of interest process to selected preferred 
power supply build, own and operate contractors. 

• Complete discussions and contract negotiations with preferred 
power supply build, own and operate contracts. 

• Complete expression of interest process to select preferred 
village build, own and operate contractors. 

• Complete discussions and contract negotiations with preferred 
village build, own and operate contractors.  

• Complete expression of interest process to select preferred 
tailings storage construction contractors. 

9 months H1 2019 – H1 2020 
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Project 

Stage 
Description Duration 

Estimated Key 

Dates 

• Complete discussions and contract negotiations with preferred 
tailing storage construction contractors. 

Stage 3 
• Review critical path equipment delivery items. 

• Provide early orders for all critical long lead items. 
12 Months H1 2019 – H1 2020 

Stage 4 

Mobilisation of bulk earthmoving fleet: 
Clearing, grubbing and stockpiling of topsoil for required areas for 
initial stockpiles, haul roads, plant construction, village construction 
and tailings dam construction 
Preparation of compacted areas for infrastructure construction 
Establishment of mining contractor site facilities including – 
workshops, storage, magazine and fuel facilities. 
Mobilise underground mining team and equipment. 
Mobilise borefield construction contactors, establish construction 
facilities and construct the first 2 of 4 tailings storage cells. 
Commence pre-stripping of waste from the Reward open pit mine. 
Establish access portal for the Rockface underground mine. 
Establish of Phase 2 of off-site to site communications. 

9 months H2 2019 – H1 2020 

Stage 5 

• Mobilisation of village construction team and establishment of 
construction fly camp. 

• Construction of initial 100 man village facility including medical 
facilities. 

• Mobilise Processing Plant construction contractor, establish 
construction facilities on site and construct the crushing, milling, 
flotation, water recovery, product dewatering and product 
loadout facilities. 

• Mobilise tailings storage facility construction contractor, 
establish site facilities and construct the first.  

 

 

Stage 6 

• Commence mining ore from the Reward open pit to provide ore 
supply for the Processing Plant commissioning. 

• Commence development of the Rockface underground mine 
access decline. 

• Commission the tailings storage facility, cell 1. 

• Commission the Processing Plant, water recovery and product 
dewatering facilities. 

3 months H2 2020 – H2 2020 

Stage 7 
• Ore production from Reward open pit operations. 

• Ore production from Rockface underground mine. 
36 months H2 2020 – H1 2023 

Stage 8 

• Ore production from Reward open pit operations. 

• Ore production from Rockface underground mine. 

• Establishment of in-pit access portal for Reward underground 
mine. 

12 months H1 2023 – H2 2023 

Stage 9 

• Ore production from Rockface underground mine. 

• Ore production from Reward underground mine. 

• Stage 1 Closure of Reward open pit. 

• Pre-stripping of waste form Bellbird open pit. 

• Ore production from Bellbird open pit. 

• Construct cell 2 of tailings storage facility. 

12 months  H1 2024 – H2 2024 

Stage 10 
• Ore production form Rockface underground mine. 

• Ore production from Reward underground mine. 

• Ore production form Bellbird open pit. 

12 months H1 2025 – H2 2025 

Stage 11 

• Ore production from Rockface underground mine. 

• Ore production form Reward underground mine. 

• Ore production from Bellbird open pit. 

• Establishment of in-pit access portal for Bellbird underground 
mine. 

12 months H1 2026 – H2 2026 

Stage 12 
• Ore production from Reward underground mine. 

• Ore production from Bellbird open pit. 

• Ore production from Bellbird underground mine. 

12 months H1 2027 – H2 2027 
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Project 

Stage 
Description Duration 

Estimated Key 

Dates 

• Close of Rockface underground operations areas. 

Stage 13 

• Ore production from Reward underground mine. 

• Ore production form Bellbird open pit. 

• Ore production from Bellbird underground mine. 

• Stage 1 – Closure of Bellbird open pit operations. 

12 months H1 2028 – H2 2028 

Stage 14 
• Ore production from Reward underground mine. 

• Ore production from Bellbird underground mine. 

• Rehabilitation of Stage 1 Bellbird open pit operation. 

12 months H1 2029 – H1 2029 

Stage 15 

• Ore production from Reward underground mine. 

• Ore production from Bellbird underground mine. 

• Stage 2 – Closure of Bellbird open pit operations. 

• Closure Reward open pit and underground operations. 

• Closure Bellbird underground operations. 

• Cease process operations. 

6 months H1 2030 

Stage 16 

• Closure of tailings management facility. 

• Closure of Processing Plant and site infrastructure. 

• Closure of village infrastructure. 

• Closure of haul roads not required by Pastoralist. 

• Rehabilitation of Bellbird open pit and underground operations. 

• Rehabilitation of Reward underground and open pit operations. 

• Rehabilitation of tailings management facility. 

• Rehabilitation Processing Plant and site infrastructure areas. 

• Rehabilitation of village site. 

• Rehabilitation of haul roads not required by Pastoralist. 

6 months H2 2030 

Stage 17 

• Rehabilitation process monitoring of: 
o Mine areas 
o Processing Plant and infrastructure areas 
o Tailings storage facility 
o Village area; and 
o Haul road areas. 

On Going H1 2031 

1.10. Closure Monitoring and Maintenance 
During mine closure, an extensive closure monitoring program will be incorporated into the MCRP 

to investigate the success of rehabilitation and whether completion criteria are being achieved and 

to identify any additional work required to meet success criteria. Rehabilitation will be monitored 

during operations and after final rehabilitation has been completed. The need for ongoing 

monitoring and the frequency of monitoring will be continuously assessed. Monitoring will include: 

• Plant establishment, growth, diversity and cover 

• Evidence and type of erosion 

• Water quality including groundwater and surface water 

• Air quality 

• Landform stability including cover system performance 

• Soil quality; and  

• Fauna. 

 

Monitoring location, frequency and parametres will be confirmed with the relevant authorities 

during decommissioning and closure planning stage. The proposed monitoring criteria for closure 

are outlined in Table 5-H-15. Reports on monitoring results and progress towards mine closure 

criteria will be issued to relevant stakeholders annually. 
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Maintenance on the integrity of fences will be necessary to ensure cattle excluded from the areas 

of revegetation and exclusion zones. Appropriate signage will be installed around exclusion zones 

and the mine site entrance to warn of any risks.  

It is expected that maintenance will be required on localised eroded areas and drainage lines for the 

first couple of years after closure until vegetation is established, including repair to surface water 

management structures, repair of any erosion areas or reseeding of areas due to poor vegetation 

establishment.  

Weed management will be undertaken as necessary.  
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Table 5-H-15: Proposed Monitoring Criteria for Closure 

Location Frequency Parametres Compliance Criteria 

Land Uses 

Project area soil 
monitoring 
locations1 and any 
spill locations 

At end of decommissioning. • Metals. 

• Nutrients. 

• Hydrocarbons. 

• No increase in soil contamination levels as a result of 
mining activities. 

See also surface water and groundwater monitoring below  

Landform  

Project area 
landforms 

Annually over the initial five years after 
closure. If criteria not being met monitoring 
should continue until two consecutive 
inspections show criterial being met.  

• Visual evidence of erosion 

• Visual evidence of condition 

 

• No erosion issues. 

• Stable landforms. 

 

Surface Water – Water Quality 

Mineral Lease 
area and 
downstream 

At the start and end of the wet season for 
two years post closure if compliance criteria 
are being met. If criteria are not being met 
monitoring should continue to occur until 
two consecutive sampling events show 
criteria being met. 

• pH, conductivity, turbidity, TSS. 

• Metals, major ions and nutrients (selected 
samples). 

• Alkalinity and dissolved oxygen (selected 
samples). 

• Concentrations of contaminants in specified surface 
waters are consistent with baseline concentrations (as 
determined by rainfall event driven surface water 
quality monitoring). 

Mineral Lease 
area drainage 
lines 

Quarterly for one year post closure if 
compliance criteria are being met. If criteria 
not being met monitoring should continue 
until two consecutive inspections show 
criteria being met. 

• Visual evidence of erosion. 

• Visual evidence of condition. 

 

• Structures operating effectively and not damaged.  

• No erosion issues. 

 

                                                            
 
1 Soil monitoring locations to be determined, locations will include two sites in each of the closure domains. 
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Location Frequency Parametres Compliance Criteria 

Surface Water – Stream Sediment Quality 

Mineral Lease 
area and 
downstream 

Six monthly for two years post closure if 
compliance criteria are being met. If criteria 
are not being met monitoring should 
continue to occur six monthly until two 
consecutive sampling events show criteria 
being met. 

• Total and dilute acid extractable metals 
(<2,000 µm). 

• Particle size distribution. 

• Contaminants in bed sediments are within 10% of the 
background concentrations in specified stream bed 
channels (as determined by the monitoring). 

Groundwater – Regional 
Selected local 
wells on 
neighbouring 
properties  

Six monthly for two years post closure if 
compliance criteria are being met. If criteria 
are not being met monitoring should 
continue to occur six monthly until two 
consecutive sampling events show criteria 
being met. 

• Water levels. 
• pH, conductivity. 
• Usage (volume pumped). 

• Water quantity available not impacted by mine 
drawdown. 

•  No reduction in water quality compared to baseline. 

Annually for two years post closure if 
compliance criteria are being met.  

• Metals, major ions and nutrients. 

Air Quality2 
Four to six 
locations within 
(or close to) the 
Project area 

Quarterly for two years post closure if 
compliance criteria are being met. If criteria 
are not being met monitoring should 
continue to occur until two consecutive 
sampling events show criteria being met. 

• Total dust deposition.  
 

• Average background levels. 

 

  

                                                            
 
2 Air quality monitoring sites to be established in consultation with DNRETAS. 
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Location Frequency Parametres Compliance Criteria 

Flora 
Project area, 
selected sites 

At closure and annually after wet season for 
two years post closure if compliance criteria 
are being met (success likely to be 
influenced by rainfall). If criteria not being 
met monitoring should continue until 
inspections show criteria being met. 

• Health of vegetation community in terms 
of structure, disturbance, weeds and litter. 

• Rehabilitation progressing as planned and 
demonstrates signs of meeting the final closure 
criteria.   

  • Photographic monitoring of vegetation. • No significant impact compared to baseline. 
Flora – Pest Plants 
Project area  At closure and twice a year after wet season 

for two years post closure if compliance 
criteria are being met (success likely to be 
influenced by rainfall). If criteria not being 
met monitoring should continue until 
inspections show criteria being met. 

• Weed outbreaks (including size and 
number of infestations) and weed control 
treatment. 

• No increase in weed density or distribution and no 
introduction of new declared weeds (when compared 
to control sites or baseline data). 

Fauna   

Project area  At closure and annually after wet season for 
two years post closure if compliance criteria 
are being met. If criteria not being met 
monitoring should continue until 
inspections show criteria being met. 

•  Fauna species in each of the key habitat 
types. 

•  No significant adverse impact when compared to 
baseline. 

At closure and quarterly for two years post 
closure if compliance criteria are being met. 
If criteria not being met monitoring should 
continue until inspections show criteria 
being met. 

•  Pest animals and pest animal control 
success. 

•  No increase in abundance of pest (feral) species when 
compared to control sites or baseline data. 
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Location Frequency Parametres Compliance Criteria 

Indigenous Cultural Heritage 

Identified 
Indigenous sites 
within Mineral 
Lease area, if 
found 

At closure to confirm compliance with 
criteria. 

•  Preservation and integrity of identified 
cultural heritage material. 

•  No unauthorised disturbance to sites.  

Identified 
Indigenous sites 
outside Mineral 
Lease area, if 
identified 

At closure to confirm compliance with 
criteria. 

•  Preservation and integrity of sacred sites. •  No unauthorised disturbance to sites.  
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1.11. Financial Provision for Closure 
The rehabilitation and closure cost estimates have been calculated based on the Mining Operations 

Securities Calculation Spreadsheet from the Northern Territory Government. The calculation 

assumes that a third party undertakes the rehabilitation and decommissioning works at the end of 

concept life plan without revenue from resaleable items. It assumes no progressive rehabilitation 

during the Project life. The actual closure liability is likely to be significantly lower than this estimate.  

 

Total estimated cost is $11.6M (Table 5-H-16). The full spreadsheet used to calculate the costs is 

provided in Appendix 5-H-1. The Mining Management Act requires the operator to provide the 

Minister with a security to secure the payment of costs and expenses in relation to the Minister 

taking an action to complete rehabilitation of the mining site.  

 

Table 5-H-16: Summary of Estimated Closure Costs 

Domains Calculated Cost 

Site Infrastructure $2,210,526 

Hard Rock Pits & Quarry’s $624,012 

Underground Workings $124,440 

Tailings Storage Facilities and Dams $3,466,220 

Stockpiles & Waste Rock Dumps $1,575,810 

Exploration $92,945 

Access and Haul Roads $219,000 

Decommissioning & Post Closure Management $1,763,114 

Sub-Total (All Domains) $10,076,067 

Contingency @ 15% $1,511,410 

Total Cost $11,587,477 
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Calculated Cost

$2,210,526.001: Site Infrastructure 

X

Domains

$0.00

5: Tailings Storage Facilities and Dams

7: Exploration

6: Stockpiles & Waste Rock Dumps $1,575,810.00

$124,440.00
3: Hard Rock Pits & Quarry's

2: Extractive Workings - Sand, Clay & Gravel

4: Underground Workings

$624,012.00

Decommissioning & Post Closure Management $1,763,113.80

$92,944.50

$3,466,220.00

8: Access and Haul Roads

9: River Diversions $0.00
$219,000.00

Client RequestAudit FindingNew Authorisation MMP Renewal/amendment

$11,587,476.25TOTAL COST

Sub-Total - All Domains

CONTINGENCY @15%

$10,076,066.30

$1,511,409.95

KGL Resources

TBCContact Name

Details 
Authorisation #Paul Richardson

 Security Calculation 

 Security Summary

NOTE: Operators may use the Department's Cost per Unit Of Measure (UOM) as a guide or insert 
their own cost and UOM - adjust form as necessary.  Justification of changes to UOM and cost 
should be provided if the Department's units area not used

TBCMMP 

DateProject Jervois Base Metals Project 7-Sep-18



DISTURBANCE AREA INVENTORY

Whole of site summary Total Area (ha) Progressively rehabilitated area Remaining area
Lease surface area
Disturbed operational area 392.73

Above grade landforms
Waste rock dump #1 66.6
Waste rock dump #2
Waste rock dump #3
Waste rock dump #4
Waste rock dump #5
Mining area #1 49.67
Mining area #2
Mining area #3
Mining area #4
Mining area #5
TSF Tailings Storage Facility 113
Extractive areas
haul and access roads
water ponds/dams 14.46
Area of infrastructure 114.59
area of drill pads and sumps 3.13
costeans/pits
tracks/roads 24.6
Water Dam 6.68
TOTAL 392.73



Management Area
Unit of 

Measure 
(UOM)

Range per UOM     
($)

Cost per  UOM         
($)

Estimated 
Quantity Sub Total           ($) Technique Notes Comment

(eg when $/UOM differs from RDPIFR)

@ 10000-27500 10000.00 1 10000.00 This item includes disconnecting all services such as power, water and sewer.  This is a 'one 
off' cost for the area.

m2 70-90 70.00 100 7000.00 enter the total area of small buildings and offices in the area, including demountables.  It does not 
include workshops. arbitrary figure

m2 160-210 210.00 0 0.00 enter the total area of workshop facilities in the area.

m 100-250 250.00 50 12500.00 Enter the total length of conveyors
arbitrary figure

m2 160-210 210.00 800 168000.00 enter the total surface area of process plant and mills etc. If multi-story the area should be the 
sum of the surface area of all floors. arbitrary figure

m2 10-30 15.00 500 7500.00 enter the total area of buildings, workshops etc.  Cost dependent on thickness. Assume $10/m2 
for <300mm thick, $30/m2 for >300mm thick.  (default $15 if unknown) based on above

hr 140-300 200.00 1000 200000.00 consider distance to remove all mobile plant to the nearest centre or to Darwin.
Includes removal of historical mining scrap materials

m3 3.00-5.00 3.00 100 300.00 enter volume of spillage and other contamination for removal to pit or WRD.
arbitrary figure

@ 35000-165000 35000.00 0 0.00 enter the number of tanks

@ 10000-30000 10000.00 0 0.00 enter the number of tanks

405300.00

@ 5000-5500 5000.00 1 5000.00 This item includes disconnecting all services such as power, water and sewer.  This is a 'one 
off' cost for the area.

m2 70-90 70.00 200 14000.00 enter the total area of small buildings and offices in the area, including demountables.  It does not 
include workshops. arbitrary figure

m2 160-210 160.00 200 32000.00 enter the total area of workshop facilities in the area.  Are there any remote or field based 
workshops to include arbitrary figure

m2 10-30 10.00 400 4000.00 enter the total area of workshops and buildings. Include any areas of carpark and washdown 
pads, bulk fuel bunding and refuelling areas. arbitrary figure

m3 3.00-5.00 5.00 1000 5000.00 enter volume of spillage and other contamination for removal to pit or WRD.
arbitrary figure

@ 48000-82500 60000.00 0 0.00 removal of underground tank and all pipework, bunds and any contamination

@ 20000-21000 20000.00 0 0.00 removal of underground tank and all pipework, bunds and any contamination

@ 200.00 200.00 4 800.00 enter number of tanks 
Four tanks detailed in prefeasibility study

m3 3.00-5.00 5.00 3000 15000.00 enter the volume to be removed to pit void for appropriate rehabilitation.  If the volume is not 
known assume a volume of 3000m3 per fuel storage facility.

m3 30-55 40.00 500 20000.00 enter the volume of material requiring onsite remediation. If the volume is not known assume a 
volume of 3000m3 per fuel storage facility.

95800.00

item 5000-5500 5000.00 1 5000.00 This item includes disconnecting all services such as power, water and sewer.  This is a 'one 
off' cost for the area.

m2 70-90 70.00 500 35000.00 enter the total area of small buildings and offices in the area, including demountables.  It does not 
include workshops. arbitrary figure

m2 160-210 210.00 0 0.00 enter the total area of workshop facilities in the area.  

m2 12.00-17.00 0.00 200 0.00 enter total area of carparks. Includes removal offsite to appropriate facility
arbitrary figure

m2 10-30 15.00 500 7500.00 enter the total area of workshops and buildings.
(concrete <300mm @ $10/m2, concrete >300mm @ $30/m2) arbitrary figure

@ 650 650.00 0 0.00 assumes removal offsite to a waste disposal facility. Adjust if disposing at onsite facility

47500.00

item 2500-5000 3000.00 1 3000.00 This item includes disconnecting all services such as power, water and sewer.  This is a 'one 
off' cost for the area.

m2 70-90 75.00 100 7500.00 enter the total area of small buildings and tanks.
arbitrary figure

m3 3.00-5.00 5.00 1500 7500.00 removal to pit void for appropriate rehabilitation
arbitrary figure

18000.00
Accommodation Camp

item 5000-5500 5000.00 1 5000.00 This item includes disconnecting all services such as power, water and sewer.  This is a 'one 
off' cost for the area.

m2 70-90 70.00 16880 1181600.00 enter the total area of small buildings and tanks.
2880m2 for 80 (12mx3m)Dongas plus 14000m2 KITCHEN AND OTHER BUILDINGS.

1186600.00
Airstrip, borefields, other

m2 10-30 10.00 0 0.00 enter total area (concrete <300mm @ $10/m2, concrete >300mm @ $30/m2)
25m2 per bore at 8 bores

m2 70-90 90.00 1 90.00 enter area of sheds and tanks
arbitrary figure

@ 2000-3300 3300.00 8 26400.00 sealing and rehabilitation
Bores Only - Airstrip Remains for Community Use

@ 500 500.00 8 4000.00 includes sealing and rehabilitation to make safe. 

30490.00

ha 550-1100 1100.00 60 66000.00
Enter all areas disturbed by infrasturcture from above, including laydown areas
Assume highly disturbed and compacted areas - see assumptions.

Assumed 50% of newly disturbed and historical  areas (60 ha) needs deep ripping

m3 2.50-5.50 2.50 13000 32500.00 assume minimum of 10cm depth
Assume one third of new areas (13 ha) needs topsoil spread

ha 6000/ha (or
5/ea)

6000.00 10 60000.00 enter total area for revegetation by tubestock. (or enter quantity of tubestock required (<15cm), 
and density/ha) Assumes one quarter of new areas revegetated by tubestock

ha 1200-2000 1200.00 109 130800.00 this rate includes acquiring a mix of native tree and shrub species appropriate for the area, 
mixing and treating the seed and applying by hand at a rate of 4-10kg/ha Remainder of new and historical (109 ha) requires direct seeding 

ha 140-744 744.00 119 88536.00 includes a single application of fertiliser during the initial seeding program - see assumptions
Application over entire area

377836.00
Other

km 9800-15000 9800.00 5 49000.00 include dismantling and removal of lines and poles from the site
arbitrary figure

0.00

49000.00

$2,210,526.00

feriliser application

revegetation by direct seeding

Deep rip

source cart and spread topsoil

revegetation by tubestock

DOMAIN 1 TOTAL

remove powerlines

disconnect and terminate services

remediation on site of hydrocarbon 
contamination

remove contaminated soil

disconnect and terminate services
Sewerage/Water treatment 
plant

demolish and remove small buildings

disconnect and terminate services

demolish and remove small buildings

demolish and remove industrial 
workshops and sheds

Revegetation Activities - all 
infrastructure areas

disconnect and terminate services

demolish and remove small buildings

remove concrete pads footings and 
bitumen

demolish and remove sheds and 
storage tanks

production/dewatering bore closure

observation bore closure

Administration

remove concrete pads, footings 

waste disposal offsite

underground tank removal - small 
hydrocarbon (up to 5000L)

above ground tank removal - 
hydrocarbon

remove hydrocarbon contamination

remove bitumen from sealed carparks 
etc

Domain 1: Infrastructure

Technique

demolish and remove small buildings

demolish and remove industrial 
workshops and sheds

Process Plant, Mill, Crusher 
area

demolish remove conveyor system

demolish/remove crusher, process 
plant and mills

remove concrete pads and footings

remove mobile plant

remove contaminated material

deconstruct and remove large tanks - 
eg leach

deconstruct and remove small tanks 

Main Workshop and Stores 
area

demolish and remove small buildings

demolish and remove industrial 
workshops and sheds

disconnect and terminate services

remove contaminated material

remove concrete pads and footings

underground tank removal - large 
hydrocarbon (>5000L)



Management Area
Unit of 

Measure 
(UOM)

Range per UOM     
($)

Cost per  UOM         
($)

Estimated 
Quantity

Sub Total           
($) Technique Notes Comment

(eg when $/UOM differs from RDPIFR)

Pits m2 1.21-3.00 3.00 0 0.00 this includes the area requiring reshaping for stabilisation and preparation for revegetation
assumes 100m3 per ha @ 10 ha

m3 4.00-5.00 5.00 0 0.00 enter volume of material to be backfilled into pit

m 20.00-63.25 50.00 0 0.00 required where final pit includes steep faces. Includes bund around pit and closure of ramp.  
Bund assumed to be 2m high and 5m wide at base

ha 700-1500 1500.00 0 0.00 earthworks for banks and drains to manage surface water .
Mine surface water management structures retained

m3 2.50-5.50 3.00 0 0.00 required if it has not been demonstrated that pit material is suitable as a growth medium
assumes 10cm over 10 ha

ha 550-1600 1600.00 0.00 0.00
to enhance vegetation program as required, dependent on material to be ripped eg sand, gravel, 
clay. Assume low to medium level disturbance - see assumtpions

assumes entire 10 ha needs deep ripping

ha 6000/ha (or
5/ea)

6000.00 0 0.00 includes acquisition of tubestock, fertiliser and guarding as necessary
assumes one quarter (2.5 ha) revegetated by tubestock

ha 1200-2000 2000.00 0 0.00 includes acquiring and spreading a range of native seed by direct broadcast at a rate of 4-
10kg/ha. remainder 

ha 140-744 744.00 0 0.00 includes a single application of fertiliser during the initial seeding program - see assumptions
entire area 

@ 50 50 0 0.00 enter number of warning signs as approriate

0.00

Sediment Management m3 2.50-2.90 2.90 0 0.00 enter volume of dam required for sediment traps
Mine surface water management structures retained

m3 1.00-5.00 5.00 0 0.00 condsider distance to cart material
Mine surface water management structures retained

Other 0.00

0.00

$0.00

revegetation by direct seeding

Scaling, battering for stabilisation

source cart and spread topsoil or 
growth medium

sediment traps/dams

Rocks or coarse material lined 
sediment trap

DOMAIN 2 TOTAL

fertiliser application

signage

Technique

backfilling of pits

final trim, deep rip

abandonment bund and pit access 
closed

revegetation by tube stock

Domain 2: Extractive Workings - Sand, Clay & Gravel

structural works for drainage



Management Area
Unit of 

Measure 
(UOM)

Range per UOM     
($)

Cost per  UOM         
($)

Estimated 
Quantity

Sub Total           
($) Technique Notes Comment

(eg when $/UOM differs from RDPIFR)

Stabilisation of Pits m3 1.20-1.60 1.60 0 0.00 Volume is worked out be multiplying length of bench by width and height to reduce angle to make 
it safe.

m3 1.21-3.00 3.00 0 0.00 volume requiring reshaping

m 19.00-63.25 19.00 6888 130872.00 required where final pit includes steep faces (>18o). Includes bund (2m high , 5m base) around 
pit and closure of ramp Pit boundries +20% = 5740*1.2= 6,888m

ha 550-1600 1600.00 25 40000.00 to enhance vegetation program around pit and pit floors as required
Assume 50% of total Area 

ha 700-1540 1540.00 4 6160.00 earthworks for banks and drains to manage surface water .

m3 2.50-5.50 2.50 70000 175000.00 includes min of 10cm of topsoil to assist revegetation program.

Assume 25% of Total Area

ha 6000/ha (or
5/ea)

6000.00 7 42000.00 includes acquisition of tubestock, fertiliser and guarding as necessary
assumes one quarter of area 

ha 1200-2000 1200.00 13 15600.00 includes acquiring and spreading a range of native seed by direct broadcast at a rate of 4-
10kg/ha. assumes 50% (13 ha) of area 

ha 140-744 744.00 20 14880.00 includes a single application of fertiliser during the initial seeding program
assumes 75% (20 ha) of area (Cannot include Walls)

m 10.0-30.0 10.00 19000 190000.00 construct a standard stock fence around the site
Measured Figure for entire site

@ 50 50 190 9500.00 enter number of warning signs as appropriate
One every 100m of fence

624012.00

Infill of pits m3 2.00-4.00 4.00 0.00 haul and dump of waste rock or tailings. Distance needs to be considered.

ha 550-1100 700.00 0.00 area requiring minor reshaping  prior to deep ripping

m3 2.00-5.00 5.00 0.00
required if it has not been demonstrated that infill material is suitable as a growth medium and 
only if does not require egineered capping design for ARD/metals mitigation. Assume min 
thickness of 0.5m

m3 2.50-5.50 5.50 0.00 includes min of 10cm of topsoil to assist revegetation program.

ha 550-1600 1600.00 0.00 to enhance vegetation program over infilled pit as required

ha 700-1540 1200.00 0.00 earthworks for banks and drains to manage surface water on top of capped pit area if required.

ha 6000/ha (or
5/ea)

6000.00 0.00 includes acquisition of tubestock, fertiliser and guarding as necessary

ha 1200-2000 2000.00 0.00 includes acquiring and spreading a range of native seed by direct broadcast at a rate of 4-
10kg/ha.

ha 140-744 140.00 0.00 includes a single application of fertiliser during the initial seeding program - see assumptions

0.00

Sediment Management m3 2.5-2.9 2.90 0.00 enter volume of dam required for sediment traps
Mine surface water management structures retained

m3 1.00-5.00 5.00 0.00 condsider distance to cart material
Mine surface water management structures retained

Other 0.00

0.00

$624,012.00

fencing

Domain 3: Hard Rock Pits and Quarry's

Technique

Drill and blast faces to make safe OR

fertiliser applicataion

revegetation by tube stock

revegetation by direct seeding

final trim, deep rip

scaling, battering, pushing walls

DOMAIN 3 TOTAL

structural works for drainage

sediment traps/dams

Rocks or coarse material lined 
sediment trap

revegetation by direct seeding

fertiliser applicataion

revegetation by tube stock

source cart and spread topsoil if 
appropriate

final trim, deep rip

shaping or levelling

abandonment bund and pit access 
closed

structural works for drainage

source cart and spread topsoil if 
appropriate

infill with tailings or waste rock

source cart and spread suitable 
material for growth medium

signage



Management Area
Unit of 

Measure 
(UOM)

Range per UOM     
($)

Cost per  UOM         
($)

Estimated 
Quantity

Sub Total           
($) Technique Notes Comment

(eg when $/UOM differs from RDPIFR)

@ 1500-2500 2500.00 0 0.00 barricading of portal with steel grill to make safe and ensure access cnnot be gained but will 
allow movement of bats

@ 15000-25000 25000.00 2 50000.00 OR sealing portal with concrete and backfill to make safe and ensure access cannot be gained

@ 10000-25000 10000.00 4 40000.00 cap shafts using reinforced concrete slab. Dependent on size

m3 8.00-20.0 10.00 0.00 filling of shafts using onsite material

@ 27500 27500.00 0 0.00 seal and rehab ventilation fans to make safe. 

ha 550-1600 1600.00 6 9600.00 to enhance vegetation program in area as required

ha 6000/ha (or
5/ea)

6000.00 3 18000.00 includes acquisition of tubestock, fertiliser and guarding as necessary

ha 1200-2000 2000.00 3 6000.00 includes acquiring and spreading a range of native seed by direct broadcast at a rate of 4-
10kg/ha.

ha 140-744 140.00 6 840.00 includes a single application of fertiliser during the initial seeding program - see assumptions

124440.00

$124,440.00DOMAIN 4 TOTAL

revegetation by direct seeding

fertiliser applicataion

final trim, deep rip

revegetation by tube stock

Portals, Declines and Shafts

capping/sealing shafts 

shaft infilling

seal ventilation fans

Domain 4: Underground Workings

Technique

barricading portal/declines/adits

sealing portal/decline



Management Area
Unit of 

Measure 
(UOM)

Range per UOM     
($)

Cost per  UOM         
($)

Estimated 
Quantity

Sub Total           
($) Technique Notes Comment

(eg when $/UOM differs from RDPIFR)

Water Dams, Ponds @ 2000-2200 2000.00 0 0.00 minor earthworks

m3 2.00-5.00 5.00 0 0.00 backfilled with onsite material.  Haul distance sliding scale from $2/m3 for up to 1km,  up to 
$5/m3 for up to 5km or greater.

m3 5.00-7.50 7.50 0 0.00
includes draining the dam to the pit or other appropriate place, removing  500mm of potentially 
contaminated sediments to be buried in the pit or other disposal area. Must consider the distance 
from dam to disposal area.

ha 550-1100 700.00 0 0.00 area requiring minor reshaping  prior to deep ripping

m3 2.00-5.00 5.00 0 0.00 required if it has not been demonstrated that infill material is suitable as a growth medium  
Assume min thickness of 0.5m

m3 2.50-5.50 5.50 0 0.00 includes min of 10cm of topsoil to assist revegetation program.

ha 550-1600 1600.00 0 0.00 to enhance vegetation program over infilled pit as required

ha 700-1540 1500.00 0 0.00 earthworks for banks and drains to manage surface water on top of capped dam area if required.

ha 6000/ha (or
5/ea)

6000.00 0 0.00 includes acquisition of tubestock, fertiliser and guarding as necessary

ha 1200-2000 2000.00 0 0.00 includes acquiring and spreading a range of native seed by direct broadcast at a rate of 4-
10kg/ha.

ha 140-744 140.00 0 0.00 includes a single application of fertiliser during the initial seeding program

0.00

m3 2.00-5.00 5.00 0.00 volume of suitable material for capping the TSF. Must have appropriate chemical and physical 
properites.  Required whether for engineered design or growth medium.

ha 25000-49500 36500.00 78 2847000.00 required to manage AMD or metals leachate from TSF. Capping layer assumed to be no less 
than 2m thick. Total Area minus Wall Batters (113-35ha)

m3 2.50-5.50 2.50 34560 86400.00 includes min of 10cm of topsoil to assist revegetation program.

Wall Areas

ha 1400-5500 1400.00 35 49000.00 area requiring stabilisation and reshaping works around the walls of the emplacement
Wall Areas

ha 550-1600 1600.00 35 56000.00 to enhance vegetation program over infilled pit as required
Wall Areas

ha 700-1540 1500.00 20 30000.00 earthworks for banks and drains to manage surface water on top of capped dam area if required.

ha 6000/ha (or
5/ea)

6000.00 34 204000.00 includes acquisition of tubestock, fertiliser and guarding as necessary
Assume 30% of total disturbed area

ha 1200-2000 2000.00 79 158000.00 includes acquiring and spreading a range of native seed by direct broadcast at a rate of 4-
10kg/ha. Assume 70% of total disturbed area

ha 140-744 140.00 113 15820.00 includes a single application of fertiliser during the initial seeding program - see assumptions
Assume 100% of total disturbed area

@ 20000-200000 20000.00 1 20000.00 where seepage is at unacceptable levels and no wetland filter is in place and company has 
committed to recovery and treatment of seepage. Depends on size.

ha 5500 5500.00 0 0.00 assumes wetland filter is in place and functioning

Other
0 0.00

Contingency is on total in summary
3466220.00

$3,466,220.00

dirty water dams - drain and remove 
sediment

source cart and spread suitable 
material for capping

fertiliser application

revegetation by tubestock

structural works for drainage

seepage management - recovery and 
treatment

reshape walls and surrounds

source cart and spread topsoil if 
appropriate

shaping or levelling

Domain 5: Tailings Storage Facilities and Dams

fertiliser application

fianl trim, deep rip

source cart and spread suitable 
material for capping/growth medium

Technique

clean water dams - stabilise and make 
safe

or backfill to natural surface

Tailings Dams

seepage management - wetland filter

DOMAIN 5 TOTAL

final trim, deep rip

structural works for drainage

revegetation by tubestock

revegetation be direct seeding

apply capping design treatment as 
required eg 'store and release'

source cart and spread topsoil if 
appropriate

Contingency

revegetation be direct seeding



Management Area
Unit of 

Measure 
(UOM)

Range per UOM     
($)

Cost per  UOM         
($)

Estimated 
Quantity Sub Total           ($) Technique Notes Comment

(eg when $/UOM differs from RDPIFR)

m2 2.00-3.60 2.50 30000 75000.00 this includes the area requiring reshaping for stabilisation and preparation for revegetation 
Assume 15% of total area at Bellbird (3 ha)

ha 550-1600 750.00 16 12000.00 enter the area requiring minor reshaping to 12-18o slopes and deep ripping to enhance 
revegetation Assume 85% of toal area at Bellbird (16 ha)

m3 1.21-4.00 4.00 0.00 include volume of material requiring major reshaping to achieve approriate grades (<18o Or as 
specified in MMP) and deep ripping

ha 700-1540 1500.00 6 9000.00 earthworks for banks and drains to manage surface water on top of WRD.
Mine surface water management structures

m3 2.50-5.50 2.50 190400 476000.00 required if it has not been demonstrated that WRD material is suitable as a growth medium
Assumes entire area needs topsoil spread (19ha)

m3/bcm 3.00-5.00 5.00 0.00 carting of stockpiles offsite or WRD to pit. Consider carting distance 

ha 550-1600 550.00 19 10450.00 ripping stockpiles or surrounds if required.Assume ripping of waste rock dumps undertaken 
during reshaping. assumes entire area needs topsoil spread (19ha)

ha 6000/ha (or
5/ea)

6000.00 6 36000.00 includes acquisition of tubestock, fertiliser and guarding as necessary
assume one third of total area (6 ha)

ha 1200-2000 1200.00 13 15600.00 includes acquiring and spreading a range of native seed by direct broadcast at a rate of 4-
10kg/ha. assumes remainder (13 ha)

ha 140-744 140.00 19 2660.00 includes a single application of fertiliser during the initial seeding program - see assumptions
assumes whole area (19ha)

636710.00

m3 4.00-6.00 4.00 60000 240000.00 include volume of material requiring major reshaping to achieve approriate grades (<18o or as 
specified in MMP) and deep ripping Assume one 15% of total area at Reward (6ha)

ha 550-1600 1600.00 34 54400.00 enter the are requiring minor reshaping and deep ripping to enhance revegetation 
Assume one 85% of total area at Reward (34ha)

m3 2.00-5.00 2.00 34000 68000.00 volume of suitable material for capping the WRD. Must have appropriate chemical and 
physical properites.  Assume one 85% of total area at Reward (13ha)

ha 25000-49500 36500.00 6 219000.00 required to manage AMD or metals leachate from WRD. Capping layer assumed to be no less 
than 2m thick. Assume one 15% of total area at Reward (13ha)

m3/bcm 3.00-5.00 5.00 0.00 removal to pit. Haulage distance needs to be considered at  an additonal $1/km

m3 2.50-5.50 5.50 0.00 required if it has not been demonstrated that capping material is suitable as a growth medium

ha 550-1600 1600.00 40 64000.00 to enhance vegetation program over infilled pit as required

ha 700-1540 700.00 3 2100.00 earthworks for banks and drains to manage surface water on top of WRD area if required.

ha
6000/ha (or

5/ea) 6000.00 12 72000.00 includes acquisition of tubestock, fertiliser and guarding as necessary
Assume one 30% of total are at Reward (13ha)

ha 1200-2000 2000.00 28 56000.00 includes acquiring and spreading a range of native seed by direct broadcast at a rate of 4-
10kg/ha. Assume one 70% of total are at Reward (13ha)

ha 140-744 140.00 40 5600.00 includes a single application of fertiliser during the initial seeding program - see assumptions
Assume one 50% of total are at Reward (13ha)

781100.00

item 20000-200000 20000.00 0.00 where seepage is at unacceptable levels and no wetland filter is in place and company has 
committed to recovery and treatment of seepage. Depends on size.

ha 5500 5500.00 0.00 assumes wetland filter is in place and functioning

m3 2.50-2.90 2.90 20000 58000.00 enter volume of dam required for sediment traps

m3 1.00-5.00 5.00 20000 100000.00 condsider distance to cart material

Other 0.00

158000.00

$1,575,810.00

Domain 6: Stockpiles & Waste Rock Dumps

Oxide waste rock dumps and 
extractive product stockpiles

fertiliser applicataion

Waste rock dumps with AMD 
or metals

fertiliser applicataion

revegetation by direct seeding

source cart and spread suitable 
material for capping

or removal of stockpiles

unshaped requiring minor earthworks, 
trim and deep rip

apply capping design treatment  eg 
'store and release'

Technique

Recontouring/battering for stabilisation

source cart and spread topsoil or 
growth medium

unshaped requiring major earthworks, 
trim and deep rip

structural works for drainage

revegetation by tube stock

unshaped requiring major earthworks, 
trim and deep rip

trim, deep rip if required

Rocks or coarse material lined 
sediment trap

DOMAIN 6 TOTAL

structural works for drainage

Leachate and sediment 
management

Active recovery 
treatment of problem leachate

Wetland filter

revegetation by tube stock

revegetation by direct seeding

unshaped requiring minor earthworks, 
trim and deep rip

final trim, deep rip

or removal of stockpiles

dams for sediment control

source cart and spread topsoil if 
appropriate



Management Area
Unit of 

Measure 
(UOM)

Range per UOM     
($)

Cost per  UOM         
($)

Estimated 
Quantity

Sub Total           
($) Technique Notes Comment

(eg when $/UOM differs from RDPIFR)

@ 80-275 150.00 100 15000.00 Cut collar, insert plug and backfill. Assume using, concrete or plastic cone plugs or bridge (no 
'occy' plugs) Depends on number of holes

@ 1250 1250.00 0 0.00 Assume total grouting of drillhole

hole 25-235 100.00 500 50000.00 return cuttings to hole and remove plastic bags to a waste disposal facility. Bags cannot be 
disposed of on site.

ha 440-2500 1600.00 3 5008.00
Minor ripping/scarifying of pads to depth of 0.3m to assist vegetation in areas of flat/gentle 
terrain, includes sump infilling. Sumps should not remain open for extended periods of time.

@ 320 320.00 0 0.00
Required in steep terrain where earthworks required with excavator/dozer to return pad to slope 
and establish erosion control, includes sump infilling.
Using PC650 excavator or equivalent assumes one pad per hour @$320/hr.

m3 2.00-3.00 3.00 0 0.00 Backfilling of all costeans/trenches. Assumes material does not have to be carted.

m3 2.00-8.00 2.00 0 0.00 dependent on depth of pit and if battering of walls required to form to 18o slope

ha 700-1540 1500.00 3 4500.00 minor pushing to construct water management structures such as  contour banks and diversion 
drains as required.

m3 2.50-5.50 5.50 3 16.50 includes min of 10cm of topsoil to assist revegetation program.
**this may be carried out when reshaping pads

ha 6000/ha (or
5/ea)

6000.00 3 18000.00 includes acquisition of tubestock, fertiliser and guarding as necessary

ha 1200-2000 2000.00 0 0.00 includes acquiring and spreading a range of native seed by direct broadcast at a rate of 4-10kg/ha 
if required.  Required where area of disturbance is significant.

ha 140-744 140.00 3 420.00 includes a single application of fertiliser during the initial seeding program

92944.50

km 120-500 500.00 0 0.00 assume using grader or equivalent to rip to 0.3m and no windrows, establishing erosion control 
measures (eg bunds) as required

km 550-1000 1000.00 0 0.00
pushing in windrows and ripping track and establishing erosion control measures (ie bunds) 
across tracks as required

item 1500 1500.00 0 0.00 includes removal offsite of all grid pegs in exploration area

m3 2.50-5.50 5.50 0 0.00 includes min of 10cm of topsoil to assist revegetation program if required

ha 6000/ha (or
5/ea)

6000.00 0 0.00 includes acquisition of tubestock, fertiliser and guarding as necessary

ha 1200-2000 2000.00 0 0.00 includes acquiring and spreading a range of native seed by direct broadcast at a rate of 4-
10kg/ha.

ha 140-744 140.00 0 0.00 includes a single application of fertiliser during the initial seeding program

0.00

$92,944.50

reshape drill pads

Domain 7: Exploration

Technique

Drillholes, Pads, sumps, 
costeans capping drillholes 30cm below ground

grout with concrete

ripping/scarifying pads

infilling costeans

contouring for erosion control

empty and remove plastic sample 
bags

fertiliser applicataion

topsoil replacement if applicable

revegetation by tube stock

revegetation by tube stock

revegetation by direct seeding

bulk sample pits

revegetation by direct seeding

fertiliser applicataion

DOMAIN 7 TOTAL
0

Tracks and Gridlines ripping/scarifying minor tracks and 
gridlines

ripping major tracks and roads

removal of gridpegs

topsoil replacement if applicable



Management Area
Unit of 

Measure 
(UOM)

Range per UOM     
($)

Cost per  UOM         
($)

Estimated 
Quantity Sub Total           ($) Technique Notes Comment

(eg when $/UOM differs from RDPIFR)
Haul and Access Roads

m3/bcm 2.50-5.50 5.50 0 0.00 where haul road has been constructed with waste rock material that is leaching ARD removal 
and disposal in pit or similar will be required

ha 2000-5000 2000.00 25 50000.00 windrows are pulled back and edges battered, area is deep ripped (road 12mwide)
assumes total area (25 ha)

ha 700-1540 1540.00 10 15400.00 pushing to construct water management structures such as  contour banks and diversion drains 
as required. assume 40% of total area ( ha)

65400.00

m3 2.50-5.50 2.50 25000 62500.00 assume minimum of 10cm depth
assumes total area (25 ha)

ha 6000/ha (or
5/ea)

6000.00 12 72000.00 enter total area for revegetation by tubestock. (or enter quantity of tubestock required (<15cm), 
and density/ha) assume 50% of total area (12 ha)

ha 1200-2000 1200.00 13 15600.00 this rate includes acquiring a mix of native tree and shrub species appropriate for the area, 
mixing and treating the seed and applying by hand at a rate of 4-10kg/ha assume remainder (13 ha)

ha 140-744 140.00 25 3500.00 includes a single application of fertiliser during the initial seeding program - see assumptions
assume total area 

153600.00

$219,000.00

Technique

remove ARD material from road

Domain 8: Access and Haul Roads

reshape and deep rip

structural works for drainage

Revegetation activities - all 
roads

revegetation by direct seeding

feriliser application

DOMAIN 8 TOTAL

source cart and spread topsoil

revegetation by tubestock



Management Area
Unit of 

Measure 
(UOM)

Range per UOM     
($)

Cost per  UOM         
($)

Estimated 
Quantity

Sub Total           
($) Technique Notes Comment

(eg when $/UOM differs from RDPIFR)
Creek/River

m 165.00 165.00 0.00 Includes earthwork repairs and stabilisation following flow events.

ha 6000/ha (or
5/ea)

6000.00 0.00 enter total area for revegetation by tubestock. (or enter quantity of tubestock required (<15cm), 
and density/ha)

ha 1200-2000 2000.00 0.00 this rate includes acquiring a mix of native tree and shrub species appropriate for the area, 
mixing and treating the seed and applying by hand at a rate of 4-10kg/ha

ha 140-744 140.00 0.00 includes a single application of fertiliser during the initial seeding program

0.00

$0.00

Domain 9: River Diversions

Technique

channel maintenance

vegetation by tubestock

DOMAIN 9 TOTAL

vegetation by direct seeding

vegetation maintenance



Management Area
Unit of 

Measure 
(UOM)

Range per UOM     
($)

Cost per  UOM         
($)

Estimated 
Quantity

Sub Total           
($) Technique Notes Comment

(eg when $/UOM differs from RDPIFR)
Decommissioning and Closure

km 10.00-15.00 15.00 500 37,500.00

determined based on distance to the mine and machinery used ($/km) 
  Assume mob/demob from largest centre unless otherwise stipulated & supported by the 
operator. Calculation assumes  5 pieces of machinery required per site. Adjust formula if 
necessary.

@ 35000 35000.00 1 35,000.00 has a contaminated site assessment been undertaken? If not this should be included for large 
metalliferous mines.

ha 200 - 250 200.00 785 157,092.00
Include total disturbed area , consider for minimum of 2 years during closure for larger sites 
only. 
Entry automated form 'Key Information' tab.

man day 210-320 210.00 450 94,500.00 Assume 5-9 people required for 2-10 weeks (or more) depending on size of site
*quantity =   number of days X number of people (eg 9 persons for 50 days = 450 man days)

Closure 
management

yr 110,000 - 300,000 110000.00 1 110,000.00

This includes project manaement team assuming 1 - 3 persons based on the magnitude of the 
process salaries, oncosts, tender preparation and closure report and coordination of works.  
Consider part of year only for small sites.

Post Closure

km 10.00-15.00 15.00 0.00
Determined based on distance to the mine and machinery used ($/km) 
  Assume mob/demob from largest centre unless otherwise stipulated & supported by the 
operator. Calculation assumes  1 piece of machinery required per site. 

yr 625,860.00

Monitoring and measurement requirements that may be needed following the closure of the 
project - use the 'post closure worksheet' 
Estimated quanity refers to number of years required post closure

ha 200 - 250 200.00 1178 235,638.00 Include total rehabilitated area , assumed for minimum of 3 years post closure
Entry automated form 'Key Information' tab.

ha 1,100 1100.00 47 51,158.80
Assume 20% failure rate for the total areas of contructed landforms (eg WRDS, TSF etc) for a 
period of 2 years (if not stipulated otherwise)
Entry automated form 'Key Information' tab.

ha 1,250 - 2,500 1250.00 157 196,365.00
Assume a 20% failure rate for all disturbed areas for a period of 2 years.  (if not stipulated 
otherwise)
Entry automated form 'Key Information' tab.

yr 20,000 20000.00 2 40,000.00
This includes tender preparation, financial reporting procurement, contractor management etc.  
Time frame assumed is 1-10 years depending upon the site & the complexity of the issues 
present

km 50-75 72.00 2500 180,000.00 Grading of firebreaks during and after closure for  a period of 1-10 years depending on site size
*quantity = number km x number years

1,763,113.80

1,763,113.80

mobilisation/demobilisation

Contractor accommodation, 
messing and travel costs

Pest and weed management, 
monitoring & assessment

Revegetation maintenance, 
monitoring & assessment

Earthwork maintenance

Post closure water monitoring

Pest and weed management, 
monitoring & assessment

Decommissioning & Post Closure Management

Technique

mobilisation/demobilisation

Contaminated site assessment

adjust post closure worksheet - no entry 
required

POST CLOSURE TOTAL

fire break maintenance

Project management



POST CLOSURE WATER QUALITY MONITORING WORKSHEET
NOTE:

SUMMARY

Item Component Cost ($)
1 Groundwater monitoring - Analytical $295,500
2 Surface water monitoring - Analytical $15,000
3 Field sampling and Expenses $165,360
4 Water quality interpretation & reporting $150,000

TOTAL $625,860

1 GROUNDWATER MONITORING - ANALYTICAL

Analytical & consumables
Assumptions: ICPMS, fields & laboratory consumables @ $250/sample

Mine site structures Size (ha) Enter the number of 
structures

Sampling 
points

Sampling 
per year

Enter the 
number of 
years 0-10

Subtotal cost 
($)

Whole of site All 50 3 2 3 225,000
Extraction bores for use after closure 2 1 2 3 3,000
Discrete infrastructure areas 10 3 2 3 45,000
Underground fuel storage areas 0 1 2 3 0
Pit voids/declines All 2 3 2 3 9,000 Denotes sampling of bores adjacent to structures
Waste rock dump - oxide <5 2 1 3 0

5 - 20 3 2 3 0
>20 2 4 2 3 12,000

Waste rock dump - mixed or sulfide <5 2 2 3 0
5 - 20 4 2 3 0
>20 6 2 3 0

Tailings dam / residue disposal ponds 0 -20 3 2 3 0
21 - 100 4 2 3 0
100 - 150 6 2 3 0
>150 10 2 3 0

Heap leach pad <10 3 2 3 0
>10 5 2 3 0

Water containment/retention ponds <10 2 1 3 0
(water not suitable for passive release) 10 - 20 3 2 3 0

>20 4 2 3 0
Waste disposal areas 1 2 1 3 1,500
Other 0
Other 0
Other 0

sub total $295,500

2 SURFACE WATER MONITORING - ANALYTICAL

Analytical & consumables
Assumptions: ICPMS, fields & laboratory consumables @ $250/sample

Mine site features Number of features Sampling 
points

Sampling 
per year

Enter No. of 
years 1-10

Subtotal cost 
($)

Water retaining structures with no discharge 1 1 3 0
Water retaining structures with possible discharge 5 1 2 3 7,500
Bioremediation structures 1 1 3 0

PLUS
Mine site features Number of features Sampling 

points
Sampling 
per year

Enter No. of 
years 0-10

Subtotal cost 
($)

Perenial streams discharging from site 2 4 3 0
Ephemeral streams discharging from site 2 2 3 0
OR    Please note: Fill out either the streams or the site operational complexity, size and climate section, but not both
Site operation complexity & size and climate Default sampling 

sites
Sampling 
per year

Enter No. of 
years 0-10

Subtotal cost 
($)

Arid zone site - small to medium 5 1 0
Arid zone site - large 10 2 3 15,000
Wet/dry tropics site - small size, simple issues 10 2 0
Wet/dry tropics site - small size, moderate -complex issues 10 4 0
Wet/dry tropics site - medium size, simple issues 15 2 0
Wet/dry tropics site - medium size, moderate -complex issues 15 4 0
Wet/dry topics site - large size, moderate -simple issues 25 4 0
Wet/dry topics site - large size, moderate -complex issues 30 4 0

sub total $15,000

3 FIELD SAMPLING & EXPENSES

Assumptions: 
Road travel <200km = day trip , 2 people, no accommodation, fuel  (300km return) & expenses
Road travel 200 - 500km = minimum of 1 nights accom , 1 day travel + 1 night for each additional sampling day, 2 people , fuel (av 800km return)
Road travel >500km = minimum of 2 nights accom, 2 days travel + 1 night for each additional sampling day, 2 people, fuel (av 1600km return)
Fuel = $1.20/L  @ 6km/L Accommodation & meals = $130 per person /per night  Personnel = $800 per person per day  Air travel = $2000 per person return  Expenses (e.g. vehicle/consumables etc) $100/day

Travel and expenses Enter No. of years 
0-10

Distance from 
nearest centre eg 
Darwin

Quantity Enter est. 
days each 
sampling trip

Subtotal cost 
($)

Field trips - Road travel <200km 4 1 0
200 - 500km 4 1 0

3 > 500km 4 5 165,360
Field trip - Air travel (Proof of availability & 
suitability required)

4 1 0

sub total $165,360

4 WATER QUALITY INTERPRETATION AND REPORTING

Item Quantity Enter No. of 
yrs 0-10

Unit cost ($) Subtotal cost 
($)

Quaterly data collation & interpretation small 3 2,500 0
medium 3 5,000 0
large 3 3 10,000 90,000

Annual data collation & interpretation small 1 1,000 0
medium 1 5,000 0
large 1 3 20,000 60,000

Other reporting 1 5,000 0
sub total $150,000

Site size& water mgmt challenges

Operators must enter numbers in the blue boxes, to the 
appropriate timeframes and reflecting the structures present 
on individual sites.



Assumptions

Ripping
deep rip low level disturbance - 14G grader or equivalent with multishank ripper to 3m width. At $180/hr and at 3km/hr 
with 0.83 efficiency will cover 7500m2/hr = $240/ha
Deep rip  medium level disturbance- Cat D6 with triple shank rippers ripping to a depth of  0.3m and 3m width covered 
per pass. At $220/hr and 2km/hr with 0.83 efficiency will cover 4980m2/hr = $441/ha 
deep rip high level of disturbance and compaction - using a Cat D9 with multishank 
ripper to a width of 2.64m. At $300/hr and 1.6km/hr with 0.83 efficiency will cover 3320m2/hr = $900/ha

tracks 
Assume D9 used  to rip to depth of 0.3m, which can do 1.36km/hr. Assume $300/hr. Requires 2 passes on track ~5m 
wide = $440/km. 
Windrows - 14G grader will grade in windrows at 3km/hr (2nd gear) and require two passes each side of road = 1500m 
of road/hr @ $180/hr =$120/km 
two passes with grader to rip track <4m wide at 3km/hr =$120/km

grading firebreaks with 14G equivalent grader @$180/hr.  Blade width of 14', travelling at ~5km/hr.  Two passes 
required = 24minutes/km=$72/km

drillpads - major reshaping

using a Komatsu PC650 excavator or similar at $320/hr, can move 300bcm/hr assume one pad per hour

haul roads
haulroads assumed to be an average of 12m wide with an additional buffer of 5m each side of the road which has been 
cleared or significantly disturbed. Surfaces are heavily compacted and constructed of imported fill.
Road fill which may be ARD producing is removed using an excavator ($320/hr) and 3x50t dump truck ($750/hr), 
watercart @ $140/hr, dozer@$250/hr. Excavator will produce 300bcm/hr = $4.86/bcm

Stockpile/WRD removal/pit infill
Assume load and haul to pit using excavator and 3 dump trucks. Excavator ($320/hr) and 3 trucks ($840/hr total) as 
above = $3.87/bcm

bund - assume excavator and 3 dump trucks, with minimal haul distance (no greater than 1km.)
As per road fill above using and excavator and 3 trucks = $3.87/bcm.  If bund is 5m wide and 2m high = 5m3/m then 
bund ~$19/m to construct

fertiliser - current (09/01/09) Landmark price per tonne for NPK fertiliser = $1487.50
fertiliser applied at 500kg/ha (best practice) = $743.75/ha
If applied at only 100kg/ha = $148.75/ha
application dependent on growth medium

RC drillpads assume average 10mx10m, DDH pads 10mx20m  

post closure cost for pest, fire and weed management comes from contrators estimate for Woodcutters site

contractor costs for meals, accommodation, travel and supervision:
meals & accom @ $150/head/day
travel @$60/head/hr
supervision@$1000/day
so for 10.5hr day daily costs = $1845/hr/300bcm/hr of production = $6.15/bcm
This tool has assumed cost of $210-$320/man/day




