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Report Summary 

This report provides an environmental assessment of Hellyer Gold Mine Pty Ltd (HGM)’s proposed 

Construction and Operation of a Tailings Storage Facility (TSF 2).  

 

The proposal involves the construction and a new Tailings Storage Facility (TSF), to be known as 

TSF 2, directly downstream of the existing Hellyer TSF 1 wall at HGM. The facility is proposed to 

contain approximately 5.5 million tonnes of tailings in total and would be used to store process 

residue tailings (PRT) produced through reprocessing of tailings from existing storage on site. The 

proposal does not include the recovery of existing tailings for processing, nor processing the tailings 

through the existing Hellyer mill to produce PRT, as recovery and processing of tailings is an existing 

approved activity (PCE 7386).  

 

This report has been prepared based on information provided in the permit application, 

Development Proposal and Environmental Management Plan (DPEMP) Relevant government 

agencies and the public were consulted and their relevant submissions, representations and 

comments considered as part of the assessment. 

 
Further details of the assessment process are presented in section 1 of this report.  Section 2 

describes the statutory objectives and principles underpinning the assessment.  Details of the 

proposal are provided in section 3.  Section 4 reviews the need for the proposal and considers the 

proposal, site and design alternatives.  Section 5 summarises the public and agency consultation 

process.  The detailed evaluation of key issues is in section 6, and other issues are evaluated in 

sections 7 and 8 and Appendix 1. The report conclusions are contained in section 9. 

 

Appendix 2 contains the environmental permit conditions for the proposal.  
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1 Approval Process 

The Board of the Environment Protection Authority (the Board) received a Notice of Intent in 

relation to the proposal on 29th November 2017.  

 

The proposal is defined as a ‘level 2 activity’ under clause 3(b), Schedule 2 of the Environmental 

Management and Pollution Control Act 1994 (EMPC Act), being a waste depot designed to receive 

more than 100 tonnes of waste per year 

 

The Board required that information to support the proposal be provided in the form of a 

Development Proposal and Environmental Management Plan (DPEMP) prepared in accordance with 

guidelines issued by the Board on 11th January 2018. Several drafts of the DPEMP were submitted 

to EPA Tasmania for review against the guidelines prior to finalisation and acceptance for assessment 

on behalf of the Board on 24 September 2018. 

 

Section 25(1) of the EMPC Act requires Council to refer the application to the Board for assessment 

under the Act. An application for a permit under the Land Use Planning and Approvals Act 1993 (LUPA 

Act) in relation to the proposal was submitted to Waratah-Wynyard Council on 25 September 
2018. The final DPEMP was submitted to Council and referred with the permit application on 3 

October 2018. The DPEMP was released for public inspection for a 28 day period commencing on 

3 November. Advertisements were placed in the Advocate and on the EPA website. The DPEMP was 

also referred to relevant government agencies for comment. No comments or representations were 

received. 

 

The proposal was referred the Commonwealth Department of Environment and Energy (DoEE) and 

was determined to not be ‘a controlled action’ under the Commonwealth’s Environment Protection 

and Biodiversity Conservation Act 1999 (EPBC Act) on 22nd June 2018.  The proposal therefore does 

not require any further assessment or approval under the EPBC Act.  
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2 SD Objectives and EIA Principles 

The proposal must be considered by the Board in the context of the objectives of the Resource 

Management and Planning System of Tasmania (RMPS), and in the context of the objectives of the 

Environmental Management and Pollution Control System (EMPCS) (both sets of objectives are 

specified in Schedule 1 the EMPC Act).  The functions of the Board are to administer and enforce 

the provisions of the Act, and in particular to use its best endeavours to further the RMPS and 

EMPCS objectives. 

 

The Board must assess the proposal in accordance with the Environmental Impact Assessment 

Principles defined in Section 74 of the EMPC Act. 
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3 The Proposal 

The proposal involves the construction of a new TSF (TSF 2) directly downslope and to the south 

of the existing main Hellyer TSF (TSF 1). The site is located within HGM’s Consolidated Mining 

Lease (CML) number103M/87 off Belvoir Road in North West Tasmania. Works would require 

clearing an area for the construction of a starter dam and excavation of the starter dam would 

provide construction material for the final TSF 2 embankment. The facility is proposed to contain 

approximately 5.5 million tonnes of tailings in total and would be used to store process residue 

tailings (PRT) produced through reprocessing of tailings from existing storage on site. 

 

PRT would be pumped as a slurry from the existing Hellyer Mill to TSF 2 via a portion of new 

pipeline. Tailings from the eastern arm of TSF 1 are also proposed to be transferred to TSF 2 as 

these tailings will not be reprocessed through the mill. Eastern arm tailings would account for 

approximately 0.5 million tonnes of the total material to be stored within TSF 2. 

 

Decant water from TSF 2 would be returned by another pipeline to TSF 1 to aid dredging for tailings. 

Water management for TSF 1 and TSF 2 will be integrated with discharge to the environment from 

both facilities proposed. 
 

The main characteristics of the proposal are summarised in Table 1.  A detailed description of the 

proposal is provided in Section 2 of the DPEMP. 

 

Table 1: Summary of the proposal’s main characteristics 

Activity 

A waste depot designed to receive 500,000 tonnes of waste (mine tailings) per annum.  

Location and planning context 

Location Belvoir Road, North West Tasmania as shown in Figure 1 and Figure 2. The location of TSF 

2 and the HGM site is shown in Figure 3. A general layout is shown in Figure 4. 

Land zoning Rural Resource under the Waratah-Wynyard Interim Planning Scheme 2013. 

Land tenure The site is situated on Permanent Timber Production Zone Land, administered by Sustainable 

Timber Tasmania as defined in the Forest Management Act 2013. 

Mining lease CML 103M/87 

Lease area 1695 hectares 

Bond $2 million (current bond held by MRT for the entire mining lease). 

Existing site 

Land Use The proposed 61.9 ha footprint is largely native vegetation. The site contains an area of 

constructed wetlands, sheds and a disused clarifier tank adjacent to the existing TSF 1 dam 

embankment.  

Topography The site is located on the Que River plateau at approximately 700 m AHD and slopes 

generally to the west where the Que and Bulgobac rivers flow to the south and west. The 

Southwell River valley is located to the east of the plateau at around 400 m AHD.  
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Geology The site is characterised by Que River Shale overlying Hellyer Basalt overlying Dolerite which 

is possibly related to the Que Hellyer Volcanics Formation. 

A fault line striking generally east-west runs through the central portion of the site. The fault 

branches in the proposed TSF 2 footprint, and the eastern branch of the fault may intersect 

the dam foundation. 

Soils Test pits within the site described the soils as silty clay and organic clay. 

Hydrology The site is located within the Que River catchment. The tributaries of the Que River dissect 

the Que River plateau and flow in a generally south-westerly direction. Minor drainage lines 

within the site flow to the south-west towards the Que River. A larger tributary of the Que 

River (Que River western tributary) is located to the west of the site.  

Two constructed drainage channels (the eastern and western diversion drains), transfer 

upstream run-off from an 11 km2 catchment away from TSF 1 and direct it into the Que 

River. The western diversion drain also collects discharge from the TSF 1 spillway. 

Flora A field survey conducted in 2017 identified eight vegetation communities within the site. No 

threatened communities listed under the Nature Conservation Act 2002 were identified.  

A total of 102 native species of vascular plants were recorded on site. No threatened species 

listed under the Threatened Species Protection Act 1995 (TSP Act) or under the Environment 

Protection and Biodiversity Conservation Act, 1999 (EPBC Act) were recorded. 

No significant environmental weeds were recorded although evidence of Phytophthora 

cinnamomi (PC) is present. 

Fauna Scats of the Tasmanian devil (Sarcophilus harrisii) (TSP Act and EPBC Act endangered), and 

Spotted-tailed quoll (Dasyurus maculatus ssp. maculatus) (TSP Act rare and EPBC Act 

vulnerable), were recorded on site.  The site may be part of a larger foraging territory for 

the Tasmanian wedge-tailed eagle. 

Geoconservation The DPEMP states no geoconservation areas occur within the site. 

Local region 

Climate The area is characterised by cool temperatures and a high annual rainfall exceeding 2000 mm 

per year. Rainfall exceeds evaporation by more than 4:1 with no months where evaporation 

exceeds rainfall. Average monthly rainfall ranges from approximately 85 mm in February to 

270 mm in August. The mean maximum temperatures range from 17.5oC in February to 7oC 

in July. Dominant winds tend to be north-westerly in summer tending westerly and south-

westerly during autumn, winter and spring. 

Surrounding land 

zoning, tenure 

and uses 

Surrounding areas are generally designated as Permanent Timber Production Zone although 

an area Future Potential Production Land is located to the east of the site. The Que River 

Mine, which ceased operation in 2010, is located approximately 1.8 km to the south. 

A number of regional reserves are located in the surrounding area. The Reynolds Falls Nature 

Reserve is situated 9.5 km to the south-west of the site and the Hatfield River Forest Reserve 

is located 8.9 km to the west. The Granite Tor Conservation Area is located 8.8 km to the 

south on the southern side of Lake Mackintosh. The Vale of Belvoir Conservation Area is 

approximately 17 km to the east, and the Cradle Mountain – Lake St Clair National Park is 

approximately 20 km to the east. 

Species of 

conservation 

significance 

Twenty-seven fauna species and six flora species of conservation significance have previously 

been recorded within a 5 km radius of the site. 

The following species are considered likely to occur on site or in the surrounding area: 

 Spotted-tailed quoll (Dasyurus maculatus ssp. maculatus) 

 Tasmanian devil (Sarcophilus harrisii) 
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Geoconservation Areas of Western Tasmania blanket bogs are mapped in the Natural Values Atlas as occurring 

in the local region, however site surveys did not identify representative examples. 

Extensive buttongrass moorlands to the west of the site may be representative of Western 

Tasmania blanket bogs however these are located upstream of any surface water flows from 

the site. 

Proposed infrastructure 

Major equipment There will be plant, machinery and vehicles on the site during the construction period 

including 40 t haul trucks or similar, excavators of varying sizes, drills, dozers, rollers and 

graders.  

During the operational phase, tailings will be deposited via a pipeline. The tailings and decant 

pipes will be moved regularly either mechanically or by boat. Existing equipment at TSF 1 for 

lime dosing will be retained for use when required. 

Other 

infrastructure 

No new offsite infrastructure will be required. A transmission line is located within the 

western boundary of the site, but relocation is not proposed. A small section of new tailing 

pipeline will be required to redirect tailings from the mill into TSF 2 from the current disposal 

location at TSF 1. 

Inputs 

Water Existing site water supplies will be utilised for construction purposes including for dust 

suppression.  

Energy Temporary mains power facilities will be provided during construction and diesel generators 

may also be used if required. No new infrastructure will be required for the operational 

phase. 

Other raw 

materials 

Rock and clay will be required for embankment construction. This will quarried from a 

borrow area within the TSF 2 footprint. Lime will be utilised as required for water quality 

management during the operation of TSF 2. There will be no other raw material inputs in the 

operational phase. 

Wastes and emissions 

Liquid There is potential for seepage from the TSF 2 to enter surface waters and groundwater. 

Supernatant from TSF 2 will discharge via a spillway into a drainage line to the Que River. 

Atmospheric During construction there is likely to be dust generated from clearing and preparation of the 

site, including activities associated with movement of vehicles and machinery, excavation and 

transportation and stockpiling of soil and vegetation. There is also likely to be dust generated 

from the stockpiling and movement of construction materials. There will be exhaust 

emissions from construction and transportation equipment and vehicles.  

Limited dust generation is expected during operations as PRT will be deposited subaqueously. 

Solid Potentially Acid Forming (PAF) rock may be encountered during the borrow excavations.  

General refuse including food scraps, paper and packaging and construction scrap materials 

(including plastics and metals) will be generated during construction and could potentially be 

a source of litter. 

Controlled wastes Wastes such as tyres from loaders or excavators may be produced during construction. 

Portable toilets will be used during construction for sanitary waste. During operation facilities 

at the adjacent Hellyer Mine site will be utilised. 

Noise There will be noise emissions from earthmoving equipment, machinery and vehicles during 

construction. Excavation equipment will be used for construction of the embankment and 

spillway, as well as excavation of construction material from the borrow within the TSF 

footprint. Blasting may be needed to be win dolerite for dam embankment construction. 
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During the operational phase minor noise emission from sources such as pumps and 

maintenance activities is anticipated.  

Greenhouse gases Greenhouse gases (predominantly carbon dioxide) will be generated during the construction 

phase as a result of vehicle and construction machinery emissions and any temporary diesel 

generators used. During the operational phase greenhouse gas emissions will be generated 

by vehicles used during site inspections, pumping of decant water, and machinery and plant 

used during maintenance activities. 

The development of the site and associated infrastructure will result in the progressive 

clearance of vegetation from the site. 

Construction, commissioning and operations 

Proposal 

timetable 

Construction is proposed to commence in September 2019 with the starter dam being 

operational in June 2020. Construction of the first stage of the main TSF 2 embankment will 

be undertaken in the first quarter of 2022 with the second stage undertaken in 2024. The 

closure of TSF 2 is anticipated in 2027. 

Operating hours 

(ongoing) 

It is proposed that construction activities will be undertaken during the hours of 7 a.m. and 

7 p.m. seven days per week including public holidays. 

During the operational phase, tailings deposition will likely occur 24 hours per day, seven 

days per week. Routine maintenance works are likely to be undertaken between 7 a.m. and 

7 p.m. seven days per week. 

Other key characteristics 

Although this report provides an assessment of the construction and operation of TSF 2, because of the continued 

use of TSF 1 and its relationship to TSF 2 for water management, some factors pertaining to both facilities are 

described where relevant.  
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Figure 1:  Regional location (Figure 2 of the DPEMP)
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Figure 2: Surrounding area (altered from Figure 4 of the DPEMP) 

Mining Lease 

CML 103M/87 
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Figure 3: Proposed TSF 2 location (Figure 1 of the DPEMP) 
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Figure 4: TSF 2 General Layout (Figure 6 of the DPEMP)
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4 Need for the Proposal and Alternatives 

HGM has tailings storage capacity in existing facilities until 2020. In order to process existing tailings 

after 2020 additional capacity is required. Without the ability to store mine processing waste 

materials (PRT), ongoing tailings processing after that date is not feasible.  

 

A number of alternative tailings storage options to provide PRT storage capacity past 2020 have 

been considered: 
 

 Utilising the eastern arm and the finger pond for tailings storage in perpetuity.  

 Raising the shale quarry dam wall to increase capacity in that dam.  

 Investigating whether an additional raise to the existing TSF 1 dam wall can be constructed.  

 Evaluating the potential for a small dam on Mill Creek above the current eastern arm.  

 Evaluating other options such as producing paste and or low sulfide tailings. 

 

These are described further below. 

 

Utilising the eastern arm and the finger pond for tailings storage  

 

This area contains remnant tailings from earlier operations (Aberfoyle, Polymetals and Fossey). Many 

of these tailings are too low grade to process and many are stored subaerially and consequently 
produce Acid and Metalliferous Drainage (AMD). The construction of a new TSF would allow HGM 

to move these tailings to the new TSF and store them subaqueously to prevent further AMD 

formation.  

 

Assessment of the eastern arm and finger pond by HGM concluded that the areas do not contain 

enough capacity for permanent storage of PRT. Increasing the volume of the areas would both 

compromise the existing clean water diversion drainage and would also result in additional native 

vegetation clearance.  

 

Raising the shale quarry dam wall 

 

The current shale quarry dam was constructed by Polymetals in 2006 to increase the storage 

capacity of the shale quarry for tailings. Assessment of the facility indicated that the required capacity 

for PRT would not be reached with an additional lift to the dam wall and additional tailings deposition 

may result in water impacts to the HGM underground void which is hydraulically connected to the 

dam. Utilising the shale quarry dam for PRT storage would also sterilise the potential resource of 

the Polymetals tailings currently held within the dam.  

 

An additional raise to the existing TSF 1 embankment 

 

Although the TSF 1 embankment met Australian National Committee of Large Dams (ANCOLD) 

standards at the time of construction, additional storage capacity in the current dam is not feasible 

due to piping (internal erosion) risk.   
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A small dam on Mill Creek above the current eastern arm 

An alternate TSF option located upstream of TSF 1 on Mill Creek was also investigated. The 

assessment concluded that PRT storage in this location would be at high risk for seepage to the 

Hellyer underground void and to the Southwell River. Stability issues and failure consequences also 

led to this option being unsuitable.  

Other alternatives 

Passivation of the PRT to produce a geochemically and geotechnically stable lime-dosed paste tailing 

was also investigated. Assessment determined that there was significant uncertainty regarding the 

geochemical feasibility of this option and capital costs were found to be prohibitive.  
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5 Public and Agency Consultation 

The following government agencies and Divisions/areas of the Department of Primary Industries, 

Parks, Water and Environment provided advice on the draft DPEMP during preparation: 

 

 Regulator, EPA Tasmania 

 Water Specialist, EPA Tasmania 

 Noise Specialist EPA Tasmania 

 Air Specialist EPA Tasmania 

 Conservation Assessment Branch DPIPWE 

 Water Operations Branch DPIPWE 

 Hydro Tasmania 

 Sustainable Timber Tasmania 

 Transend 

 

Advice and comments on the draft DPEMP were incorporated into the final version which was 

advertised and referred to a number of government agencies/bodies with an interest in the proposal.  

No public representations or agency comments were received during the advertising period. 
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6 Evaluation of Key Issues 

The key environmental issues relevant to the proposal that were identified for detailed evaluation 

in this report are: 

 

 Waste and construction material characterisation 

 Surface water 

 Groundwater 

 Threatened fauna and flora 

 Closure and rehabilitation 

 

Each of these issues is discussed in the following subsections.  

General conditions 

The proponent will be required to comply with the following general permit conditions (these have 

relevance to all of the environmental issues evaluated in this section and in section 7): 

 
G1 Access to and awareness of conditions and associated documents  

G2 Incident response 

G3 No changes without approval 

G4 Change of ownership 

G5 Notification prior to commencement 

G6 Complaints register  

M1 Dealing with samples for monitoring 
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6.1 Key Issue 1: Waste and construction material characterisation 

This section addresses the geochemical characterisation of tailings proposed to be placed within TSF 

2. This includes PRT produced through reprocessing of TSF 1 tailings, and also tailings from the 

eastern arm of TSF 1 which are proposed to be transferred directly to TSF 2 by pipeline and not 

reprocessed through the mill. Alternate layers of eastern arm tailings and PRT are proposed to be 

deposited in TSF 2 during the transfer period. The DPEMP notes that the layered eastern arm tailings 

and PRT will comprise approximately 3.5% of the total materials proposed to be deposited in TSF 

2. The bulk of material will be PRT. 

This section also addresses the management of materials encountered in the footprint of TSF 2 

during construction and the disposal of other materials not geochemically suitable for construction.   

6.1.1 Description 

6.1.1.1 Construction materials 

Rock and clay material will be excavated from within the TSF 2 footprint for use in construction of 

the TSF 2 embankment. The location of the borrow area is shown in Figure 4 of this report. A 

geochemical and geotechnical assessment of the embankment and foundation construction material 

is provided in Appendix I of the DPEMP, with results summarised in section 8.7.7 of the DPEMP. 

The DPEMP states approximately 23,000m3 of clay and 638,400m3 of rock material will be excavated 

from the borrow area for construction.  

Static acid base accounting (ABA) tests were performed on 16 core samples from within the 

proposed borrow area. These comprised of variously weathered rock and clay and were analysed 

to determine the net acid producing potential (NAPP) and acid neutralising capacity (ANC) of the 

materials. NAPP was assessed by comparing Total S and ANC. The DPEMP states this is a 

conservative assessment method because it assumes that all sulfur acts as sulfide.  

Five samples (predominantly shale materials) showed results in the Uncertain (UC) – Potentially 

Acid Forming (PAF) range. The DPEMP states these will not be utilised for construction. The 

remaining samples, comprising dolerite, andesite and clay materials, were classified as Non-Acid 

forming (NAF), as shown in Figure 86 of the DPEMP. 

The DPEMP states the internal TSF 1 embankments will also be deconstructed once eastern arm 

tailings have been transferred to TSF 2. This process is part of the existing approved site operations 

regulated under PCE 7386 and the deconstruction of the TSF 1 internal embankments is therefore 

not part of the TSF 2 assessment. The DPEMP states, however, that any UC or PAF materials from 

the TSF 1 internal wall deconstruction will be brought onto the Land for disposal in TSF 2. The 

DPEMP does not provide a geochemical characterisation of the TSF 1 embankment material. 

6.1.1.2 Characterisation of tailings  

Geochemical assessment of tailings materials was undertaken to inform likely AMD impacts and 

management recommendations for the materials to be deposited in TSF 2. The following materials 

were tested: 

 Eastern arm tailings – 27 samples from surface (composite 0.5 – 1m), depth (composite 0 – 

2.5m) and the exposed tailings beach. These tailings are proposed to be transferred directly 

to TSF 2 with no reprocessing. 

 Mill feedstock (tailings to be fed into the Hellyer Mill, with processing producing PRT) 

comprising: 

o TSF 1 mill feed – one composite sample from near surface tailings. 
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o Western arm – one sample from the western arm of TSF 1 proposed to be used as 

mill feed during the later stages of the tailings reprocessing.  

o Composite TSF 1 - a composite from varying depths and used as a proxy for average 

processing feed in metallurgical testing. 

o Four vibracore samples – representative of tailings from 2 locations in within the TSF 

1 to identify any significant variation with in tailings with depth (11m – 19m below 

surface).  

 One PRT sample produced by compositing 10 mill feedstock samples from TSF 1 and 

undertaking metallurgical processing on the composite using 40 batch tests and three lock 

cycle tests. 

An additional 162 samples of the existing TSF 1 tailings were also taken by vibracore. Although these 

samples were not subjected to ABA tests, the mineralogy and pyrite content was assessed to 

determine the likely variability of mill feedstock (as the feedstock would affect the composition of 

the PRT).  

Geochemical assessment reports are provided in Appendices E, F and G of the DPEMP and 

summarised in section 8.6 of the DPEMP.  

The following test work was undertaken: 

 Particle size distribution to information both process recovery and AMD reactivity 

characteristics. 

 ABA characterisation to determine AMD potential. Tests included maximum potential acidity 

(MPA) based on total sulfur, MPA based on chromium reducible sulfur (a test that may 

provide a more accurate indication of MPA for samples with a high percentage of non-pyrite 

sulfur minerals), ANC, NAPP (including NAPP calculated using chromium reducible sulphur) 

and Net Acid Generation (NAG). 

 Kinetic net acid generation (KNAG) to indicate behaviour under fully oxidising (uncovered) 

conditions. This can be used to estimate lag times to acid appearance if the AMD materials 

are exposed to air during storage or transfer. 

 Bulk solids assays to identify potential metals and other elements of concern. 

 X-ray diffraction (XRD) to estimate the variability of mineralogy within samples. 

 Sulfur speciation to assess the potential for acid formation from sulfur bearing minerals other 

than pyrite. Other sulfur bearing minerals may be a source of stored acidity releasing slowly 

over a number of years. 

 Scanning electron microscopy to examine the reacted state of sulfides and neutralising 

minerals and to determine whether any protective surface layers are present. Protective 

surface layers or passivation may indicate reduced rates of acidification after storage.  

 Kinetic Leach Columns (KLCs) – two columns (KLC1 and KLC2) established to test the rate 

of AMD formation from subaqueous storage of the PRT alone (KLC1) and from the layered 

tailings expected in TSF 2 after the eastern arm tailings are transferred (KLC2). 

The results of testwork can be summarised as follows: 

 The ABA results presented in Table 1 and Figure 5 of this report indicate: 

o The sulfide content of mill feedstock (TSF 1 mill feed, composite TSF 1 and 

vibracore samples) is in the range of 25−28 wt.% S, corresponding to 47−52 wt.% 

pyrite. The reduction of pyrite content in the TSF 1 samples was confirmed by 

quantitative XRD analysis. 
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o Western arm tailings are lower in sulfide (9.8 wt.% S) and Appendix F of the DPEMP 

states tailings in the western arm of TSF 1 are representative of earlier processing 

with a high percentage of non sulfide S (likely to be sulfate). 

o Sulfide content is reduced through processing with the PRT being 12.9 wt.% sulfide S 

corresponding to 26 wt.% pyrite, i.e. ~50 % reduction. The significant pyrite removal 

is reflected in the NAPP potential of the PRT (based on the one PRT sample).  

o Both the mill feed and PRT samples contained significant carbonate (ANC). The 

DPEMP states that, despite the neutralising material, 4−5 oxidative sequential NAG 

stages were required to exhaust the 47−52 wt.% pyrite in all TSF 1 samples, with 3 

stages required for the PRT sample. 

o The NAG4.5 and NAGpH results presented in Table 1 were based on the third stage 

of a sequential NAG test. The proponent has stated that this reflects the most likely 

on site conditions if exposure of PAF material to air occurred (i.e. high sulfur, high 

ANC and longer oxygen exposure timeframe). The results for the third stage of the 

sequential NAG test indicate that both the mill feed material and the PRT have the 

potential to generate significant quantities of acid, with acid generation potential of 

between 0.3 and 120 kg H2SO4/tonne. 

o Based on the NAGpH and NAP results all samples were either classified as PAF or 

uncertain (UC) category (though on the PAF end of the UC classification) (refer 

Figure 5). 

 Although only one PRT sample was analysed, the mineralogy and pyrite content in feedstock 

materials was shown to be relatively consistent with an average pyrite content of 25.4%, a 

minimum of 1.5%, a maximum of 34.4 % and a standard deviation of 5.5% (based on 162 

samples taken from TSF 1). 

 The KNAG result for the PRT did not produce acid (or peroxide decomposition) for the 

duration of the test (1500 min) and the pH increased to 6.5. The DPEMP suggests the pyrite 

in the sample was passivated at high pH. The result indicates the PRT may have a lag time of 

more than 2 years to acid generation under fully oxidising (uncovered) conditions. 

 Selective extraction for S species shows that >95% of the S in the TSF 1 is sulfide. Some 

minor secondary jarosite (1.5 wt.% S) from reaction of the pyrite over time is indicated and 

barite (1.0 wt.% S) was also present. Release of acid from jarosite at neutral pH does occur 

but the DPEMP states the kinetics are very slow and is unlikely to contribute to acidification 

of materials deposited in TSF 2. 

 Quiescence was achieved in the two KLCs with settling over 15 days, and the DPEMP states 

the pH was maintained above 7.3 for 29 weeks with no decline over time in either column. 

The DPEMP states the solution assays at weeks 28 and 29 confirmed:  

o Initial metal release of Pb and Zn from KLC top solutions (representative of potential 

TSF 2 supernatant) indicated selective galvanic reaction of pyrite in the absence of 

oxidation. 

o No significant Al (<0.05 mg/L). 

o Arsenic was below 0.035 mg/L for top and bottom (representative of potential TSF 

2 seepage) solutions of both KLC 1 and KLC 2. 

o The DPEMP states Cu was below 0.01 mg/L for top and bottom solutions of both 

KLC 1 and KLC 2. The results reported in Table 48 of the DPEMP indicate results of 
0.004 mg/L for KLC 1 top and bottom and 0.009 and 0.002 mg/L for KLC 2 top and 

bottom respectively. 

o Zn (was <0.6 mg/L) in both top solutions, and less than 1.0 mg/L for the KLC 2 

bottom solution.  Analyses from KLC 1 (PRT only) measured 3.1 mg/L in the bottom 
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solution. The DPEMP states this is representative of potential seepage at the base of 

TSF 2 tailings.  

o Pb was 0.018 mg/L in KLC 1 and 0.071 mg/L in KLC 2 top solutions, and 0.015 mg/L 

and 0.004 mg/L in KLC 1 and KLC 2 bottom solutions. 

o Mn was in the range of 5 - 13 mg/L. 

o Sr was approximately 0.4 mg/L. 

o Fe concentrations fell from 6-14 mg/L in top solutions in the first 4 weeks to <0.1 
mg/L after 12 weeks in all solutions. 

o Cr, Mo, Se, Sn, Ti, U and V were below detection limits in all samples. 

o Ni was 0.09 mg/L and 0.016 mg/L in the KLC 1 top and bottom solutions and 0.012 

mg/l and 0.017 mg/L in the KLC 2 top and bottom solutions respectively.  

o Si was around 14 mg/L and the DPEMP states this is enough to provide a full 

passivation layer on pyrite, reducing any acid generation rate by 50 - 90%. 

 Based on the results of bulk solids assays (TSF 1 and PRT material) and the KLC results, the 

following elements are proposed to be included in ongoing monitoring: Zn, Pb, Cu, As, Cd, 

Co, Cr, Mn, Mo, V, Fe, Sb, Cr, Ti and Ga (refer section 8.6.4.1.5 of the DPEMP). Assessment 

of fluoride indicated it was likely to be present in concentrations between 0.2 and 0.5 mg/L 

which the DPEMP states is in the range of drinking water and some natural waters. 

The DPEMP concludes that based on the results of the test work, TSF 2 tailings (both PRT and 

eastern arm tailings) are unlikely to be neutralised by lime additions alone and will require continuous 

subaqueous storage to maintain neutral pH.
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Table 1: Static ABA analysis (Table 38 in DPEMP) 

Sample ID 
Date 

sampled 
pH1 

EC1 
Total 
sulfur  

Sulfate 
sulfur 

Sulfide S 
(CRS) 

MPA* ANC NAPP* 

NAG 
capacity 

to pH 
4.5 

NAGpH 
ANC/MPA 

ratio 
Sample 

classification 

(µS/cm) (%) (kg H2SO4/t)    

Original Hellyer 
tailings ex dam 

1989 6.7 1370 32.2   32.2 986 0 986   2.0 0.00 PAF 

Original Hellyer 
tailings ex mill 

1989 11.6 4060 39.2   39.2 1201 16 1184   2.0 0.01 PAF 

Polymetals tailings 2006 7.8 0.798 32.1   31.9 977 61 915   1.8 0.06 PAF 

Eastern arm (Fossey)  

A1 – Shallow 22/07/2017     17.4   11.7 359 21 338 177 4.7 0.06 UC/PAF 

A1 – Deep 22/07/2017     17.4   11.8 363 23 340 198 4.8 0.06 UC/PAF 

A2 – Shallow 22/07/2017     14.1   8.9 273 17 256 151 4.2 0.06 PAF 

A2 – Deep 22/07/2017     15.8   10.7 328 26 302 180 3.9 0.08 PAF 

A3–  Shallow 22/07/2017     16.0   10.3 317 21 296 199 3.8 0.07 PAF 

A3 – Deep 22/07/2017     14.9   10.4 318 21 297 152 3.7 0.07 PAF 

B1 – Shallow 22/07/2017     20.8   15.4 470 7 463 261 3.9 0.01 PAF 

B1–  Deep 22/07/2017     19.3   11.4 349 11 338 245 4.0 0.03 PAF 

B2 – Shallow 22/07/2017     20.4   13.6 415 12 403 280 3.7 0.03 PAF 

B2 – Deep 22/07/2017     17.6   9.6 295 12 283 234 4.6 0.04 UC/PAF 

B3 – Shallow 22/07/2017     17.5   11.2 343 16 327 192 4.5 0.05 PAF 

B3 –Deep 22/07/2017     16.7   9.2 281 16 265 188 4.6 0.06 UC/PAF 

C1 – Shallow 22/07/2017     19.2   11.6 355 7 348 264 4.2 0.02 PAF 

C1 – Deep 22/07/2017     23.9   18.4 563 34 529 441 3.4 0.06 PAF 

C2 – Shallow 22/07/2017     21.9   16.3 498 32 466 365 3.6 0.06 PAF 

C2 – Deep 22/07/2017     19.7   11.4 350 11 339 2670 4.9 0.03 UC/PAF 

C3 – Shallow 22/07/2017     19.7   12.4 381 12 369 267 4.4 0.03 PAF 

C3 – Deep 22/07/2017     17.4   11.8 361 26 335 231 4.7 0.07 UC/PAF 

D1 – Shallow 22/07/2017     19.4   11.9 366 10 356 27 4.7 0.03 UC/PAF 
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Sample ID 
Date 

sampled 
pH1 

EC1 
Total 
sulfur  

Sulfate 
sulfur 

Sulfide S 
(CRS) 

MPA* ANC NAPP* 

NAG 
capacity 

to pH 
4.5 

NAGpH 
ANC/MPA 

ratio 
Sample 

classification 

(µS/cm) (%) (kg H2SO4/t)    

D1 – Deep 22/07/2017     27.8   22.8 699 36 663 556 3.3 0.05 PAF 

D2 – Shallow 22/07/2017     19.7   12.7 389 11 378 310 3.8 0.03 PAF 

D2 – Deep 22/07/2017     27.4   21.9 672 34 638 562 3.4 0.05 PAF 

D3 – Shallow 22/07/2017     26.6   21.1 647 32 615 527 3.5 0.05 PAF 

D3 – Deep 22/07/2017     19.8   11.4 347 7 340 290 4.1 0.02 PAF 

E1 – Shallow 22/07/2017     17.5   10.2 312 8 304 246 4.5 0.03 PAF 

E1 – Deep 22/07/2017     23.1   16.8 515 22 493 429 3.5 0.04 PAF 

E2 – Shallow 22/07/2017     20.8   12.7 388 1 388 331 4.5 0.00 PAF 

PRT testwork                         

TSF 1 mill feed 1/09/2017     26.8   25.6 784 81 703 105 2.0 0.10 PAF 

Western arm 1/09/2017     17.5   9.8 300 9 291 0.3 4.4 0.03 PAF 

PRT 1/09/2017     14.7   12.9 395 185 210 12 2.7 0.47 PAF 

Composite TSF 1       30.9   27.3 836 58 778 120 2.2 0.07 PAF 

Vibracore samples                         

HLVB2P9-1A 11–
13.5 m 

1/11/2017     30.6   28.3 866 
71 

796 716 2.1 0.08 
PAF 

HLVB2P9-1A 16–
19.5 m 

1/11/2017     30.2   28.0 857 83 775 578 2.1 0.10 
PAF 

HLVB2P10-2A 13–
16 m 

1/11/2017     27.7   25.2 771 83 689 567 2.1 0.11 
PAF 

HLVB2P10-2A 16–
19 m 

1/11/2017     29.   27.0 826 88 739 571 2.1 0.11 
PAF 
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Figure 5: Classification of samples from ABA test work (Figure 69 in the DPEMP) 

 

6.1.2 Management measures 

6.1.2.1 Construction materials 

Section 8.7.8.2 of the DPEMP proposes the following geochemical management specifications: 

 Shale has been identified as a potential AMD risk and will not be used as a construction 

material without confirmation that the material is NAF with testing at a rate of 1:5,000 m3.  

 Dolerite borrow material and clay material from the foundation area are considered NAF, 

based on investigation testing. Verification testing of construction materials at rate of 

1:10,000 m3 is proposed to confirm geochemical properties. 

Section 8.6.5.3 describes the proposed management of any excavated PAF materials: 

 If any shale is excavated during construction, it will be assumed to be PAF. Where possible, 

excavation of shales will be avoided. When shales are encountered and excavations open the 

shales to the atmosphere, for example during construction of drains or channels, the material 

will be covered with shotcrete to reduce exposure to oxygen and provide a layer of alkaline 

concrete between the shales and the air.  

 Where PAF materials are excavated and require storage, the material will either be placed 

under water with the approval of the HGM Environmental Superintendent or encapsulated 

with a clay or low-permeability cover to prevent oxygen and water ingress. Where shales 

are excavated and exposed, the materials will be covered or submerged as rapidly as 

practicable. 

Commitment 18 is relevant to the management of construction materials: 
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 Commitment 18: PAF rock will not be used in the construction of the TSF 2 dam 

embankment during construction. 

6.1.2.2 Deposition and management of tailings and other waste materials 

Commitments 15, 17, 23 and 24 are relevant to the management and delivery of PRT: 

 Commitment 15: Once TSF 2 is operational all PRT will be disposed of and stored under 

water in TSF 2. 

 Commitment 17: The tailings pipeline will be inspected daily. Any failures will trigger 

cessation of pumping and repairs will be made before pumping recommences. 

 Commitment 23: PRT will be deposited and stored subaqueously in TSF 2. 

 Commitment 24: HGM will survey TSF 2 and reassess its capacity annually to ensure that all 

PRT can be stored subaqueously.  

Commitment 19 is relevant to the management of other PAF wastes: 

 Commitment 19: HGM will sample and geochemically analyse rocks from the internal TSF 1 

dam embankments as they are disassembled. If required, stored acidity will be treated using 

lime to neutralise the NAPP before it is stored under water in TSF 2 during operations  

Commitment 20 is relevant to the ongoing management of TSF 2: 

 Commitment 20: HGM will undertake repeat geochemical and water management testwork 
to confirm the validity of the proposed management program and report this in the inaugural 

Annual Environmental Management Report (AEMR) and Environmental Rehabilitation Plan 

(ERP). 

6.1.3 Public and agency comments 

No comments were received. 

6.1.4 Evaluation 

6.1.4.1 Construction materials 

The DPEMP’s assessment of risks associated with PAF material during construction is considered 

appropriate, and the proposed management measures are supported. Management of PAF material 

encountered during construction will be required by the following conditions: 

 Condition CN1: This condition precludes the use of any PAF or UC material in 

embankment construction. 

 Condition CN2: This condition specifies a requirement to appropriately manage PAF 

material with disposal under water within TSF 2. There is also the requirement to cover any 

material encountered but not extracted with shotcrete or similar alkaline material. 

 Condition CN3: This requires the maintenance of a materials extraction record. This will 

assist in ensuring that all material has been tested to minimise the potential of UC and PAF 

material being used in construction. The proposed testing frequencies specified in the 

DPEMP are considered appropriate. Testing of materials and sampling frequencies will be 

specified in the Construction Environmental Management Plan. 

 Condition CN7, which requires an approved Construction Environmental Management 

Plan, will require the Plan to include details of methods and programs (including sampling 
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programs) that will meet the requirements of other conditions including the management of 

PAF and UC material. 

6.1.4.2 Deposition and management of tailings and other waste materials 

The testwork indicates that despite the high ANC (indicating the presence of acid neutralising 

minerals) both the PRT and eastern arm tailings are classified as PAF/ UC and will require 

subaqueous deposition and storage to prevent AMD formation. It is noted that the addition of lime 

to PRT will not fully neutralise the material and the deposition and storage of both the PRT and the 
eastern arm tailings under a 2 m water cover is supported and required.  The site water balance 

contains a sufficient level of detail and the results indicate a 2 m water cover can be maintained over 

materials deposited in TSF 2 during operation and on closure (refer section 6.2 Key Issue 2: Surface 

Water and section 6.5: Key Issue 5: Closure and Rehabilitation).  A 2 m water cover will therefore 

be required by condition WM1. WM1 also specifies that only tailings from the HGM facility are 

permitted for TFS 2 disposal.  

It is noted that only one PRT sample was produced for test work although the mineralogy (and 

pyrite content) was shown to be consistent based on in situ sampling of TSF 1 tailings (162 mill 

feedstock samples from surface and depth across TSF 1 excluding the eastern arm tailings which are 

not proposed to be processed). There is however a risk that the PRT produced in lab-scale test 

work and used in the KLCs will not be representative of the PRT produced from the operation. 

Sampling errors or errors introduced through the scale of test work could also be present. Although 

the test work indicates the risk of adverse impacts is low when PRT is deposited and stored sub 

aqueously, AMD formation remains a risk due to the high MPA (potential for high levels of acid 

generation). 

The commitment to undertake repeat geochemical and water management test work during 

operations to confirm the validity of the proposed management program is supported as the 

sampling undertaken to date may not be representative of actual operations. Conditioning further 

testwork however, is not considered necessary as the adequacy of the proposed tailings 

management will be determined by meeting the proposed TSF 2 emissions limits for supernatant 

discharge (refer section 6.2 Key Issue 2: Surface Water below). Condition WM1 will also ensure 

the tailings are not exposed to oxidising conditions at any time during operations or on closure. Any 

testwork that is undertaken will be required to be reported in the Annual Environmental Review 

(Condition G7). 

It is understood that PAF material may be encountered during the deconstruction of the internal 

TSF 1 embankments. HGM have committed to geochemically sampling TSF 1 embankment materials 

during the deconstruction process and PAC and UC material will be stored in TSF 2. This 

deconstruction of TSF 1 internal embankments is part of the existing approved site operations 

regulated under PCE 7386. The use of any materials from TSF 1 in the TSF 2 embankment will be 

managed via condition CN1 (no PAF material utilised in construction) as discussed in section 
6.1.4.1 of this report. The commitment to store any UC or PAF material from the deconstruction 

of TSF 1 internal embankments in TSF 2 (commitment 19) will be required by Condition WM2. 

A new section of tailings delivery pipeline is included in this proposal and the failure of any portion 

of that pipeline would pose an environmental risk. A potential lag time for AMD formation of up to 

two years under fully oxidising conditions is supported by the ABA test work and this should enable 

any spilled PRT to be recovered prior to AMD formation. The commitment to daily inspection of 

the tailings pipeline (commitment 17) is supported. Condition G2 (incident response) requires the 
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proponent to take all reasonable and practicable action to minimise adverse impacts from incidents 

and this would apply to a situation such as tailings pipeline failure. 

6.1.5 Conclusions  

The proponent will be required to comply with the following conditions: 

CN1 No PAF material to be utilised in construction 

CN2 Management of PAF material during construction 

CN3 Materials extraction record 

CN7 Construction Environmental Management Plan 

WM1 Tailings disposal 

WM2 Disposal of PAF and UC material brought onto the Land 

G2 Incident response 
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6.2 Key Issue 2: Surface Water 

This section addresses the management of effluent from TSF 2, and its discharge to the environment. 

In this context, effluent refers to TSF 2 overflow and the ingress of groundwater seepage to the 

tributary of the Que River via surface expression.  

Groundwater (including management of seepage to groundwater) is addressed as Key Issue 2: 

Groundwater. Stormwater and erosion are addressed as Issue 3, in Appendix 1.  

6.2.1 Description 

6.2.1.1 General description 

The DPEMP proposes subaqueous tailings deposition by pipeline with a minimum water cover of 2 

m to prevent oxidation. It is proposed the tailings pipe deposition point be moved via shore-based 

anchorage points or by boat with daily surveillance to ensure the 2 m water cover is maintained. 

During the operational phase, the discharge of TSF 2 supernatant is proposed via a spillway to the 

south of the transmission line easement, upstream of the existing TSF 1 discharge. TSF 2 overflow 

will report to the Que River via a drainage line with flow to be monitored via a level gauge and weir.  

Water management for TSF 2 is described in Section 8.3.4.2 of the DPEMP based on a quantitative 

water balance provided in the TSF 2 design report (Appendix I). The management of water within 

TSF 1 and TSF 2 are necessarily linked due to the location of the structures and the nature of the 

surface water catchment.  

The DPEMP proposes the following: 

 The existing western diversion drain will be diverted via a culvert under the transmission 

line easement to a drainage line to the west of TSF 2.  

 The existing eastern diversion drain which is located within the TSF 2 footprint will be 

diverted through TSF 1 to divert water away from TSF 2 reducing inflow and enabling a 

sufficient residency time for tailings supernatant.  

 Towards the end of tailings reclamation in TSF 1, and once removal of eastern arm 

embankment has occurred, the eastern diversion drain will then be piped along the northern 

side of TSF 1 before being diverted downstream of TSF 1 towards the Que River. This will 

lower water levels within TSF 1 to allow dredging of the last TSF 1 tailings.  

 Some supernatant water from TSF 2 will be recirculated back to the TSF 1 and through the 

milling operation. The DPEMP states this is required to ensure a sufficient TSF 1 water cover 

and recirculation should promote additional precipitation and capture or recovery of metals 

and sulfates in supernatant.  

The locations of the existing and proposed future diversion drains are shown in Figure 6 and Figure 

7 respectively. 

The DPEMP states that the proposed diversion of the eastern diversion drain through TSF 1 will 

decrease the concentrations of pollutants emitted from TSF 1 due to dilution (i.e. additional flow 

from the TSF 1 spillway) but should not increase the mass loads of pollutants emitted to the Que 

River. The DPEMP states this is because the overall quantity of water discharged from the site will 

remain the same. 
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TSF 2 has the potential to impact on the Que River and the Que River western tributary. The 

headwaters of the Que River are below the Que River Mine but just upstream from the HGM. 

Water quality within the Que River is impacted by historic operations at both the Que and HGM 

sites.  

The existing TSF 1 discharges to the western diversion drain that collects stormwater from the 

catchment area above TSF 1. The western diversion drain discharges to the Que River above the 

Murchison Highway (Figure 6).  

Water quality data has been collected from one site at the Que River at Murchison Highway (Figure 

6) (downstream from both the Que River Mine and the effluent discharge point for TSF 1) since 

September 2006.  Results are presented in Table 2 of this report. The proponent has confirmed that 

a total of 225 samples were analysed for total metals.   

Table 2: Que River at Murchison Highway Sep 06 – May 17 (Amended Table 11 of the DPEMP)  

 Acidity 

to pH 

8.3 

mg/L  

Ph Al 

(Total) 

mg/L 

Cd 

(Total) 

mg/L 

Cu 

(Total) 

mg/L 

Pb 

(Total) 

mg/L 

Ni 

(Total) 

mg/L 

Zn 

(Total) 

mg/L 

Mean 10.06 6.12 0.59 0.004 0.02 0.07 0.02 0.87 

Median 8 6.21 0.47 0.002 0.01 0.05 0.019 0.68 

Maximum 37 8.1 3.16 0.098 0.12 0.56 0.06 6.48 

Std. deviation 7.29 0.88 0.44 0.01 0.01 0.08 0.01 0.71 

90th percentile 22 7.2 1.04 0.006 0.03 0.14 0.04 1.69 

75th percentile 12 6.77 0.72 0.004 0.02 0.08 0.03 1.02 

20th percentile 5 5.37 0.28 0.0013 0.008 0.01 0.01 0.40 

10th percentile 4 4.9 0.21 0.001 0.006 0.007 0.01 0.287 

ANZECC 80th 

percentile species 

protection (mg/L)   

0.15 0.0008 0.0025 0.0094 0.017 0.031 

Note: Table amended to include ANZECC guidelines 80th percentile of species protection in mg/L for comparison with 

data presented in the DPEMP 

Section 3.2, Appendix C of the DPEMP describes the Que River at Murchison Highway as a 

moderately to severely impacted system with all of the total metal concentrations exceeding 

ANZECC trigger values for the protection of 80% of species.  

The DPEMP states that no specific water quality objectives have been set for the Que River and 

further states that in the absence of specific water quality objectives the ANZECC trigger values for 

the protection of 80% of species should apply based on water quality data. 

Although the DPEMP does not describe the protected environmental values (PEVs) for the Que 

River, PEVs were developed in 2000 and the following values are relevant: 

 Protection of aquatic ecosystems; 

 Recreational water quality and aesthetics; and 

 Industrial water supply – mining, mineral processing and hydro-electricity power generation. 
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Figure 6: Existing drainage diversions (amended from Figure 42 in the DPEMP) 
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Figure 7: Proposed future drainage diversions
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Three existing seeps from TSF 1 either flow via the constructed wetlands in the footprint of TSF 1 

towards the Que River or enter the western diversion drain, which also reports to the Que River 

(refer Figure 8 for location of seeps and Figure 6 for location of TSF 1 diversion drains).  

 

 

Figure 8: Existing TSF 1 seeps (Figure 30 in DPEMP) 

TSF 1 seep flow rates and quality are shown in Table 3 (Table 19 in the DPEMP, section 8.3.1.1).  

Seeps are characterised by low flow with an average pH of 1.2 to 4.29 and levels of aluminium and 

zinc above the ANZECC guidelines 80th percentile of species protection (Al 6.4 – 10 mg/L compared 

to ANZECC 0.15mg/L, Zn 0.46 – 0.55 mg/L compared to ANZECC 0.031 mg/L). The DPEMP states 

levels of aluminium in seep emission are substantially higher than emissions from the TSF 1 spillway 

(generally less than 0.1 mg/L TSF 1 compared to 6.4 – 10 mg/L in seeps), whereas the levels of iron, 

lead and zinc in TSF 1 seep water are substantially lower. The DPEMP states the mass loads of 

pollutants from the seeps reporting to the environment are low due to a low flow. All TSF 1 seeps 

will report to TSF 2 once constructed. 

  

Constructed 
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Table 3: Seep water quality (Table 19 in the DPEMP) 

 

6.2.1.2 Characterisation of TSF 2 supernatant 

The quality of top water of the top KLC 1 and KLC 2 tests (described in Section 6.1 Key Issue 1: 

Waste and construction material characterisation) is representative of the potential TSF 2 

supernatant water quality without treatment. The proponent undertook further testing, mixing 

tests, to determine potential supernatant water quality with the addition of lime. The test work was 

designed to replicate field conditions (PRT and eastern arm tailings deposited subaqueously via 

pipeline into TSF 2) and to assess the impact of lime additions to the supernatant. Tests were 

undertaken using both low pyrite (16.3%) and high pyrite (28%) samples to allow for the likely 

variation in PRT as determined during mill feedstock characterisation. Mixing tests to characterise 

the likely supernatant within TSF 2 are described in section 8.3.3.3 of the DPEMP. 

The DPEMP states lead and zinc have been critical parameters for managing water quality in TSF 1 

and further states these will also be critical parameters in TSF 2, based on the characterisation of 

the PRT. 

The mixing test results are shown in Table 4 of this report and the following results are summarised 

in the DPEMP: 

 Lead and zinc concentrations show a higher level of removal via precipitation with increased 

pH with the addition of lime to the supernatant.  

 Higher pH and lower soluble metal concentrations were shown when lime was added 

directly to the supernatant rather than to the PRT. Lime addition near the tailings pipeline 

outlet may be required. The addition of lime directly to the PRT was not as effective. 

 The test column with an initial pH of 9.5 settled to a pH end point of 8.37 (column shaded 

grey).  Number of metals show concentrations below the current TSF 1 emission limits (blue 

cells) at this pH. 

 The DPEMP states sulfate levels were not high enough for gypsum precipitation to be 

expected in TSF 2.  

 Chloride levels of between 11 and 14 mg/L were recorded in the mixing tests and it is noted 

that mixing to a settled pH of 8.37 resulted in a chloride level of 13 mg/L.  
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The DPEMP proposes that with the exception of pH, emission limits for TSF 2 should be based on 

the limits for TSF 1 and states that these have been previously set to protect the downstream values 

of the Que River.  The DPEMP states that the KLC test results (Section 8.6.4.1.9 of the DPEMP) 

and the mixing test results (Table 4 of this report)  indicate that galvanic reactions liberate Pb and 

Zn from pyrite and that lime dosing is required to increase the pH endpoint from the likely PRT pH 

of 7. The DPEMP therefore proposes a TSF 2 pH emissions limit of 8.5 and further states that as 

the mixing test results were based on a settled pH of 8.37, the proposed emissions limit pH of 8.5 

is conservative. The proposed TSF 2 emissions limits are outlined in Table 5.  

A separate discharge point for TSF 2 is proposed and the DPEMP states flow measurement 

infrastructure will be installed at both the existing TSF 1 and the proposed TSF 2 overflow weirs to 

allow both emissions concentrations and flow data to be collected.  The proponent proposes to 

calculate overall site discharge mass loads and the DPEMP states a change in water quality or 

pollutant fluxes will not be discernible at the Que River at Murchison Highway site as a result of the 

proposed operation of TSF 2. Surface water monitoring is discussed in Section 6.2.2 of this report 

and TSF 2 operational monitoring points are depicted in Figure 12. 

Lake Pieman is approximately 42 km downstream from the site and the DPEMP states TSF 2 effluent 

would be diluted by around 50 times based on catchment areas before flowing into the lake.  Using 

zinc as a surrogate for environmental impact and assuming the current emission limit of 0.8 mg/L is 

achieved, the DPEMP states zinc concentrations from TSF 1 and TSF 2 would be well below 0.02 

mg/L at the point of discharge into Lake Pieman. The DPEMP states additional dilution would also 

occur from water travelling through Lake Pieman from Lake Rosebery and Lake Mackintosh. 

The DPEMP notes that the reprocessing of tailings will enable a significant reduction in pyrite 

(approximately 30%) within waste stored on site. The DPEMP also notes that the proposal will 

enable the collection of all existing TSF 1 seeps, the subaqueous storage of existing PAF rock within 

the TSF 1 walls and the subaqueous storage of PAF tailings from the TSF 1 eastern arm in a modern 

purpose built TSF. 
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Table 4: PRT mixing test results (Table 25 in the DPEMP) 
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Table 5: Proposed TSF 2 discharge emission limits (table 22 in DPEMP). 

Parameter Maximum emission limit (mg/L) 

pH (minimum) 8.5 (pH units) 

Sulfate 300 

Total lead 0.6 

Total zinc 0.8 

Total copper 0.2 

Total aluminium 0.5 

Total arsenic 0.02 

Total suspended solids 30 
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6.2.1.3 TSF 2 seepage to surface water  

Assessment of groundwater indicates that seepage from TSF 2 may be expressed to the west of the 

TSF as surface water and has the potential to impact on the Que River western tributary (refer to 

Section 6.3 Key Issue: Groundwater for a description of modelling and potential impacts to 

groundwater). According to the DPEMP grouting would not be an effective measure for mitigation 

of any groundwater flow from the TSF 2 area towards the western tributary of the Que River.  

The DPEMP calculates the fluxes and concentrations of key metals in the potential TSF 2 seepage 
based on water quality from the bottom of KLC 1 and modelled seepage rates. The DPEMP states 

that TSF 2 seepage towards the Que River western tributary would result in an increase in mean 

concentrations of pollutants in the river under average monthly river flow conditions of 0.03 mg/L 

for Zn and 0.15 mg/L for Mn (Table 35 of the DPEMP) based on a seepage rate of 1.2 L/s. The 

DPEMP states the modelled concentration increases for other metals (Al, As, Cd, Cr, Co, Cu, Fe, 

Pb, Ni) were below the level of accuracy inherent in the model.  

6.2.1.4 TSF 2 water balance 

A water balance to support the proposed water management is provided in section 9.2, Appendix I 

of the DPEMP. The DPEMP states that based on average rainfall data, both TSF 1 and TSF 2 will have 

excess water throughout the year, with maximum water storage occurring in August and minimum 

water storage occurring in February. 

Figure 9 and Figure 10 show the modelled water discharge from TSF 1 and TSF 2, with positive 

values indicating water in excess of a 2 m water cover. The DPEMP states that by diverting the 

eastern diversion drain into the TSF 1 during the initial operation of TSF 2, TSF 2 will take five 

months to fill and then will spill for most months. The DPEMP states that even during the three 

driest months on record (December 1960 – February 1961) a minimum 2 m water cover will be 

maintained in TSF 2. 
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Figure 9: TSF 1 and TSF 2 discharge during average rainfall conditions (figure 40 in DPEMP). 

 

Figure 10: TSF 1 and TSF 2 discharge based on the three consecutive driest months on record (figure 41 in DPEMP) 
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6.2.2 Management measures 

The DPEMP states that based on the results of the mixing tests, delivering additional alkalinity 

directly into TSF 2 by pumping dilute lime slurry from the mill to TSF 2 water body should produce 

better metal precipitation than by adding additional lime at the mill discharge. Addition of a lime 

slurry to the PRT discharge line from the mill is not proposed. An active line dosing system is 

proposed whereby pH is measured near the PRT pipeline outfall with an automatic feedback loop 

to increase lime dosing near the PRT pipeline outfall when the supernatant pH drops below 8.5. 

The following commitments are relevant to the management of TSF 2 water quality: 

 Commitment 3: HGM will undertake repeat geochemical and water management testwork 

to confirm the validity of the proposed management program and report this in the inaugural 

Annual Environmental Management Report (AEMR) and Environmental Rehabilitation Plan 

(ERP). 

 Commitment 4: HGM will redirect the eastern clean water drain through the TSF 1 to 

maximise retention time in TSF 2. 

 Commitment 5: A lime slurry will be dosed directly into both TSF 1 and TSF 2 during 

operations to maximise co-precipitation of metals from the supernatant water columns.  

 Commitment 6: HGM will manage supernatant water quality to reduce emission 

concentrations as much as practically achievable in line with best practice environmental 

management and provide annual mass loads discharged from the site in the company’s annual 

environmental management reports showing trends. 

 Commitment 7: HGM will calculate flow-weighted concentrations of emissions for the 

combined TSF discharge from the site as a secondary reassurance that downstream PEVs 

are not being compromised. 

Section 13 of the DPEMP states that the monitoring undertaken for TSF 1 as part of the existing 

approval will continue. The DPEMP proposes monitoring site H2 as an upstream (background) 

monitoring point and the outflow from TSF 2 will be monitored at the spillway once TSF 2 is 

commissioned (refer Figure 11 and Figure 12 below). Monitoring parameters are proposed in Table 

72 of the DPEMP.  

Commitment 12 is relevant to the management of seepage to surface waters: 

 HGM will monitor the western Que River tributary for seepage from TSF 2 reporting to 

surface waters. 
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Figure 11: Construction monitoring (Figure 108 in DPEMP) 
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Figure 12: Operational monitoring (Figure 109 in DPEMP) 

Refer to PCE 9787 attachment 2 for 

description of monitoring points 
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6.2.3 Public and agency comment and responses 

No comments received.  

6.2.4 Evaluation 

The use of PRT mixing tests to identify treatment options and characterise the likely TSF 2 

supernatant is considered appropriate and the mixing tests indicate that the addition of lime to TSF 

2 supernatant is a suitable option to manage pH and metals availability.   

The DPEMP proposes that the PRT mixing tests are indicative of the likely TSF 2 emissions after 

treatment with lime. The results of the PRT mixing test to a settled pH of 8.37 identified a number 

of metals in concentrations above the ANZECC values for 80th percentile protection of species: Cd 

(PRT 0.0152 mg/l compared to ANZECC 0.0008 mg/L), Cu (PRT 0.005 mg/L compared to ANZECC 

0.0025 mg/L, Pb (PRT 0.124 mg/L compared to ANZECC 0.0094 mg/L and Zn (PRT 0.79 mg/L 

compared to ANZECC 0.031 mg/L).  

It is noted that the PRT mixing test to pH 8.37 resulted in levels of metals comparable to or better 

than the ambient Que River mean (Table 2) with the exception of Pb which was higher than the 

mean but lower than the 90th percentile of Que River ambient data. Cd was the only metal which 

exceeded the 90th percentile of Que River ambient data in the mixing tests.  

The PRT mixing tests resulted in a chloride level of 13 mg/L. Discussions with the EPA water 

specialist indicate these levels are comparable with those recorded at Lake Pieman approximately 

22 km downstream (2.5 - 17 mg/L) and that this may be due to geomorphic processes in the area. 

The DPEMP states that the TSF 1 limits were previously set to protect the values of the Que River 

downstream and further argues that the application of TSF 1 emissions limits to TSF 2 discharge 

would therefore continue to protect the values of the Que River. The DPEMP also states the levels 

for the ANZECC 80th percentile protection of species should apply to the Que River based on 

ambient water quality data, and acknowledges that the downstream PEVs should not be 

compromised (commitment 7). 

Based on the mixing test results it is apparent that potential emissions levels for a number of metals 

are likely to exceed the ANZECC 80th percentile protection of species. Furthermore the high levels 
of Pb (being above the mean but below the 90th percentile of ambient Que River) and Cd (levels 

exceeding 90th percentile of ambient Que River) indicates the proposed emissions do not result in 

the protection of Que River values.  

Table 6 provides a comparison of the PRT mixing test results (likely TSF 2 supernatant quality), and 

the proposed TSF 2 emissions limits against Que River ambient data and the ANZECC levels for 

the 80th percentile protection of species.  

Table 6: Comparison of data for emissions limits 

   Total mg/L 

 pH Sulfate 

mg/L 

Al As Cu Pb Zn 

PRT mixing test 

results 

8.37 196 0.02 0.003 0.005 0.12 0.79 

Que River at 

Murchison - Mean 

6.12  0.59  0.02 0.07 0.87 
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Que River at 

Murchison -  

90th percentile of 

ambient data 

7.2  1.04  0.14 0.14 1.69 

ANZECC 80th 

percentile 

protection of spp. 

  0.15 0.14 0.0025 0.0094 0.031 

TSF 2 proposed 

emissions limits* 

8.5 300 0.5 0.02 0.2 0.6 0.8 

*These are the same as TSF 1 limits with the exception of pH (TSF 1 pH limit is 8.0). 

As indicated in Table 6 the proposed TSF 2 limits are higher than the PRT mixing test results, the 

ANZECC 80th percentile protection of species, and for Cu and Pb, above the 90th percentile of 

ambient Que River. Indeed the proposed Cu limits are approximately 40 and 80 times higher than 

the PRT test results and the ANZECC 80th percentile protection of species respectively.  

Although the DPEMP states the TSF 1 limits were previously set to protect the Que River, no 

information to support this is provided in the DPEMP and the basis for setting the original TSF 1 

limits is unknown. The argument that these limits should apply to TSF 2 and would protect the 

values of the Que River is not supported.  

It is acknowledged, however, that although TSF 2 is a new facility it will accept waste (PRT) from 

the Hellyer Mill which is an existing approved facility for tailings reprocessing and disposal of tailings 

to TSF 1 (PCE 7386). Setting lower emissions for TSF 2, therefore, has the potential to impact the 

existing approval if alterations to processing or PRT management is required prior to disposal in 

order to meet those limits. 

It is further understood that the water management during operation of TSF 2 will be integrated 

and the TSFs will essentially be managed as one facility. Further, it would potentially result in 

restrictions being indirectly applied to an activity regulated under another instrument. It is 

considered that it would not be practical from an operational or regulatory perspective to have 

different emissions limits for TSF 1 and TSF 2.  

Discussions with EPA Regulation indicate that the permits for TSF 1 and TSF 2 will be combined 

after TSF 2 is operational. Given that HGM has committed to further geochemical test work to 

support PRT management within TSF 2 (Commitment 3), the most appropriate mechanism to 

reduce TSF emissions limits to a more appropriate level would be through the regulatory process. 

At this point there will be a more complete dataset for PRT supernatant quality based on data from 

operational monitoring. 

Based on the PRT mixing test results TSF 2 emissions limits for Pb and Cu could be lowered. Further 

testwork during operations will confirm this. 

Data presented in the DPEMP indicates that the proposed limits for TSF 2 (with the exception of 

Cu and Pb) are generally comparable with mean Que River values and it is considered unlikely that 

the proposed TSF 2 emissions limits would result in impacts to the Que River in the short term.  

Regulatory limits will be reviewed once TSF 2 is operational and although the proposed emissions 

limits are relatively high for Cu and Pb compared to what could be applied, the limits are likely to 

be temporary. Based on the results of the mixing tests Cd emissions from TSF 2 may be above the 

90th percentile of ambient Que River levels and a limit for Cd should also be considered when a 

review of emissions limits for TSF 2 is undertaken. 
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The TSF 2 emissions limits proposed in Table 22 of the DPEMP (refer table 5 of this report) are 

therefore accepted and will be required by condition E4 which also specifies the location of TSF 2 

discharge (spillway). 

The reprocessing of tailings will enable a significant reduction in pyrite (approximately 30%) within 

waste stored on site, the collection of existing TSF 1 seeps, the subaqueous storage of existing PAF 

rock and the subaqueous storage of exposed PAF tailings from the TSF 1 eastern arm, represent a 

significant overall improvement in environmental best practice at the site.   

Based on the water balance and management presented in the DPEMP it is acknowledged that the 

overall quantity of water discharged to the environment will not increase as a result of TSF 2 

construction. The diversion of the eastern diversion drain through TSF 1 during the operational 

phase of TSF 2 should also not result in an increase in pollutants downstream as it will dilute TSF 1 

supernatant. Diversion drains are required by Condition E2 which also specifies the required drain 

capacity. The argument that mass loads of contaminants to the Que River should not increase with 

the proposed TSF 2 emissions limits is therefore accepted. Commitments to manage, calculate and 

report mass loads (commitments 6 and 7) are supported however conditioning mass loads is not 

considered necessary as emissions limits are required by condition E4. Condition G7 will 

nevertheless ensure mass loads are reported in the annual environmental review.  

Monitoring of the supernatant discharge quality from TSF 2 will be required by condition M2. 

Condition M2 specifies sampling locations, parameters and frequency, as well as reporting 

requirements. The monitoring of upstream (background) and downstream water quality as 

described in Section 13 of the DPEMP is supported and will also be required by condition M2. 

Based on the data and calculations presented in the DPEMP, the surface expression of groundwater 

is likely to increase the contaminant levels within the Que River by approximately 3% (based on data 

for zinc). This indicates the impacts from potential seepage on the water quality within the Que 

River are likely to be minimal, especially when considered in the wider context of improvements to 

manage TSF seepage, including collection of existing TSF 1 seeps which currently report directly to 

the environment. It is also noted that the modelled seepage rate of 1.2 L/s is likely to be 

overestimated and this is supported by the independent peer review of the dam design presented 

in Appendix K of the DPEMP.  Monitoring of seepage to surface waters is supported and will be 

required by condition M2 which specifies surface water monitoring points associated with the 

western tributary of the Que River.  

The DPEMP’s assessment of potential impacts to downstream users (Lake Pieman) based on the 

likely TSF 2 emissions limits and dilution factors is considered appropriate and, at the proposed 

emission limits and given the likely dilution factors construction of TSF 2, is unlikely to result in 

water quality impacts or a change in metal fluxes to Lake Pieman. 

6.2.5 Conclusions  

The proponent will be required to comply with the following conditions: 

E2 Perimeter drains 

E4 Discharge from the Tailings Storage Facility 

M2 Water quality monitoring 

G7 Annual Environmental Review 



 

Environmental Assessment Report – Hellyer Gold Mines Pty Ltd – Construction and Operation of a Tailings Storage Facility (TSF 

2), Guildford, Tasmania 

42

 

  

6.3 Key Issue 3: Groundwater 

6.3.1 Description 

6.3.1.1 Hydrogeological setting 

The hydrogeological setting of the site is described in section 6.5.2.1 of the DPEMP.  

The DPEMP states the groundwater flow regime is typical of the west coast of Tasmania and 

predominantly influenced by the high rainfall, local topography and crystalline fractured bedrock. 

The geology underlying the site is comprised of Cambrian basaltic lavas, which are not known to 

contain significant aquifers. The site is considered a high groundwater point relative to both the 

Southwell River to the east and the Que River to the west. The site is located to the west of the 

flooded Hellyer Mine void.  

Appendix D of the DPEMP indicates that groundwater flow is likely to be from TSF 1 into the TSF 

2 area and towards the Que River approximately 120 m south, and also from TSF 2 to the west 

towards a tributary to the Que River (refer Figure 13). 

Baseline groundwater sampling was undertaken at two existing bores (MB 2 and MB 3A, refer Figure 

13) in March 2018. Results are summarised in Table 30 of the DPEMP and indicate a higher alkalinity 

and acidity compared to mine impacted surface waters in the area. The DPEMP states this may be a 

result of seepage to groundwater from the constructed wetlands in the TSF 2 footprint, however 
the DPEMP also acknowledges this may be a result of acidity being neutralised within carbonate 

rocks (such as dolerite) or from biological activity associated with the surrounding vegetation. Table 

30 in the DPEMP indicates elevated levels of dissolved manganese (0.5 mg/L and 0.2 mg/L) and 

dissolved iron (0.2 mg/L and 2.1 mg/L). 

6.3.1.2 Potential impacts  

Potential effects on groundwater include the following: 

 Impacts to groundwater quality from low pH and contaminants (Zn, Pb, Cu, As, Cd, Co, Cr, 

Mn, Mo, V, Fe, Sb, Cr, Ti and Ga) associated with TSF 2 through seepage to the south west 

of the TSF 2 embankment and to the west towards a tributary of the Que River. 

 Impacts on groundwater quality from hydrocarbon spills or leaks where the spills meet 

potential conduits to groundwaters such as faults.  

Impacts to surface waters of the tributary to the Que River from contaminants of potential 

environmental concern may arise where groundwater flow from TSF 2 expresses at the surface in 

the vicinity of the river. This is discussed in Section 6.2: Key Issue Surface Water. 

Impacts on groundwater from hydrocarbon spills or leaks are discussed in Appendix 1, Issue 5: 

Dangerous Goods and Environmentally Hazardous Materials. 

The DPEMP states no seepage flow is possible from the proposed TSF 2 up-gradient and towards 

an area of potential Tertiary basalt aquifer to the north of the site. Seepage towards the Hellyer and 

Fossey underground void are similarly up-gradient. 

Section 8.5.3.2 of the DPEMP describes 3D bedrock seepage modelling undertaken using GMS 

software. The modelling determined potential seepage from TSF 2 under a number of scenarios, 

including likely seepage flows if basement grouting along potential faults was utilised in construction 

(refer Table 7). 
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Table 7: Modelled TSF 2 bedrock seepage (Table 34 in the DPEMP) 

 

Based on the results of TSF 2 seepage modelling the DPEMP states the following: 

 There is potential for groundwater flow and seepage to increase by 9% towards the western 

tributary and 152% downstream of the embankment once the fault lines along the basement 

have been grouted.  

 The 3D model predicted a decrease in downstream seepage of 31% after basement grouting 

compared to the seepage rate with no grouting.  

 The model predictions provide an average seepage flow across the entire downstream 

embankment. In actual conditions, preferential seepage flow would occur along fault lines. 

Grouting reduces fault line seepage, so the seepage reductions from grouting may be greater 

than the model predictions. 

 Seepage downstream of the TSF 2 embankment would be effectively mitigated by grouting 

the TSF foundation from 2 m to >10 m.  

 Grouting would not be an effective measure for mitigation of any westerly groundwater flow 

from the TSF 2 area towards the tributary to the Que River.  

The DPEMP states that water taken from the bottom of KLC 1 and KLC2 (refer Section 6.1 Key 

Issue 1: Surface water) is analogous to the quality of any seepage to groundwater in the vicinity of 

TSF 2. Based on the results of bulk solids assays (TSF 1 and PRT material) and the KLC results, the 

following elements are proposed to be included in ongoing monitoring: Zn, Pb, Cu, As, Cd, Co, Cr, 

Mn, Mo, V, Fe, Sb, Cr, Ti and Ga (refer section 8.6.4.1.5 of the DPEMP). 

The DPEMP states the results from the KLCs demonstrate good-quality seepage with no pyrite 

oxidation detected.  
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Figure 13: Groundwater flows (Figure 48 in the DPEMP) 
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6.3.2 Management measures 

The DPEMP states the TSF 2 design will include grouting along fault lines in the TSF footprint to 

reduce hydraulic conductivity and minimise seepage. Section 8.5.3 states that existing seepage from 

TSF 1 will be mitigated through the development of TSF 2, which will contain seepage within the 

new TSF 2 embankment. 

TSF 2 design elements relating to interception and prevention of seepage are detailed in Appendix I 

of the DPEMP are described in Section 8.7 of the DPEMP. These are summarised as follows: 

 Stripping of all topsoil from the general foundation as well as removal of any low-strength 

material to achieve a high-strength soil foundation suitable for founding of the embankment 

shoulders. 

 Foundation treatment to excavate any remaining weathered seams and fracture zones and 

backfilling with dental concrete and mortar/slush grout to fill cracks and voids.  

 Construction of a dual liner system on the western embankment including: 

o a compacted clay liner; and. 

o a geosynthetic lining system (bituminous geomembrane) on the upstream face.  

 A bentonite/cement cut-off wall constructed through the foundation to the underlying 

bedrock. Grouting will be restricted to those areas below the embankment where rock is at 

or near to the surface of the embankment foundations and target rock jointing and faults in 

order to minimise foundation seepage. 

 An embankment toe drain and sump to collect seepage. 

The proponent engaged an expert in the area of tailings dam design to conduct a peer review of the 

TSF 2 construction and seepage management methods presented in the DPEMP and design report 

(DPEMP Appendix I, GHD Pty Ltd. The peer review concluded that the investigations and design 

were adequate and that the proposed seepage control measures were appropriate. The peer review 

is contained within Appendix K of the DPEMP. 

Commitment 13 in the DPEMP (section 14) is relevant to the above: 

 Commitment 13 – Dam design features will include grouting along fault lines in basement 

conditions and beneath the embankment 

The DPEMP states a toe drain will be installed to collect seepage downstream of the TSF 2 during 

operations (refer Figure 4 of this report). Seepage will be collected in a central sump at the low 

point along the drain and returned to TSF. Seep water quality will be sampled weekly during the first 

six months of operation then monthly once seep quality has stabilised. The DPEMP states seep water 

will be released to surface waters if water quality monitoring indicates sufficient quality.   

Commitment 14 in the DPEMP (section 14) is relevant to seepage collection: 

 Commitment 14 – Seepage collection drains will be installed to collect seepage below TSF 2 

during operations. If seep quality does not meet proposed emission limits, it will be pumped 

back into TSF 2. 

Section 13 of the DPEMP states that the two existing groundwater bores (MB2 and MB3A) may not 

be suitable for monitoring following construction of the TSF 2 embankment due to grouting 
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preventing groundwater flow to the bores. The DPEMP proposes using the results from surface 

water monitoring sites to assess for potential seepage due to the close proximity of the TSF 2 

embankment to the likely groundwater discharge locations (Que River). The DPEMP also proposes 

continued monitoring of MB4 as a background (up gradient) groundwater bore. 

6.3.3 Public and agency comment and responses  

No comments were received.  

6.3.4 Evaluation 

The peer review of the TSF 2 design report determined that the methods for the reduction of 

potential seepage and design of foundation treatments and the liner are appropriate. The use of a 

dual compacted clay/ bituminous membrane liner system to reduce seepage is supported and will 

be required by condition CN4. Commitment 13 is supported and CN5 will require grouting and 

provision of a cement/ bentonite cut-off wall in accordance with the design presented in the DPEMP.  

The peer review noted that compacting a thin clay liner on the upstream embankment face will be 

challenging and it is also noted that appropriate grouting and joining and anchoring of the liner will 

require considerable attention to detail. Condition CN6 will require the appointment by the 

proponent of a third party Quality Controller to oversee the quality control of environmentally 

relevant aspects of TSF construction.  

It is noted that the construction of TSF 2 will enable the capture of all TSF 1 seeps, however even 

accounting for construction methods, some seepage from TSF 2 will occur. This may result in 

localised impacts to groundwater in the vicinity of the TSF 2 prior to seepage being intercepted by 

the seepage collection drain or expressing as surface flow to the west, however localised impacts 

to groundwater are likely to be minimal based on the information provided in the DPEMP.  

The proponent proposes that TFS 2 seepage collected in the seepage collection drain at the toe of 

the TSF 2 embankment will be pumped back to the TSF if it doesn’t meet TSF 2 emissions limits. 

KLC bottom solution assays indicate that pH and Zn may not meet the proposed TSF 2 emissions 

limits and discussions with EPA Regulation and the EPA water specialist indicate it would be 

preferable to have one site discharge to the environment for practicality of management and 
monitoring. The discharge of seepage to surface waters (western diversion drain) is therefore not 

supported and seepage will be required to be pumped back to TSF 2 for treatment and discharged 

via the TSF 2 spillway. Condition E4 (Section 6.2 Key Issue 2: Surface water) specifies that all 

potentially contaminated water must be discharged to the Land via the TSF 2 spillway. 

The monitoring of seepage water quality will be required by condition M2 with water quality 

results and pumping rates reported in the Annual Environmental Review (condition G7). 

The impacts to surface water from TSF 2 seepage to the west in the vicinity of the tributary to the 

Que River are discussed in section 6.2 Key Issue 2: Surface water.  

It is acknowledged that monitoring bores MB2 and MB3A may not be functional after construction 

of the TSF 2 embankment due to seepage mitigation and the monitoring of surface waters to assess 

potential seepage is accepted. Monitoring of surface waters is discussed in section 6.2 Key Issue 2: 

surface water. 

Continued monitoring of the background bore MB4 is supported and will be required by condition 

M2. 

6.3.5 Conclusions  

The proponent will be required to comply with the following conditions: 
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CN4 Lining system 

CN5 Grout curtains and bentonite/ cement cut-off walls 

CN6 Construction quality control 

M2 Monitoring requirements 

G7 Annual Environmental Review 
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6.4 Key Issue 4: Threatened Fauna and Flora 

6.4.1 Description 

The proposed TSF 2 site and surrounding area has been subject to the following ecological surveys: 

 Survey of the mining lease (Miedecke, 1987).  

 Survey of previous potential TSF site (North Barker Ecosystem Services, 2006). 

 Survey of TSF 2 site and surrounding area (North Barker Ecosystem Services, 2018). 

The 2018 and 2006 flora and fauna survey reports are included with the DPEMP as Appendices A 
and B. Survey results and discussion of potential impacts and proposed mitigation measures are 

summarised in Sections 8.12 and 8.13 of the DPEMP 

A summary of survey methodology is provided below: 

 Tasmanian devil (Sarcophilus harrisii) & spotted-tailed quoll (Dasyurus maculatus subsp. 

maculatus) – motion response cameras, scat collection and analysis, with opportunistic 

mapping of tracks, potential dens, animal prints and other signs.   

 Tasmanian wedge-tailed eagle (Aquila audax subsp. fleayi) – identification of vegetation with 
potential for nesting habitat using the Forest Practices Authority wedge-tailed eagle nesting 

habitat model and visual assessment for nests from the TSF 1 southern embankment.  

 Hollow nesting species: swift parrot (Lathamnus discolour) and Tasmanian masked owl (Tyto 

novaehollandiae castanops) – assessment of vegetation for trees with potential for nesting 

hollows. 

The site specific biological values and issues recorded during the 2018 site survey are illustrated in 

Figure 14 (Figure 25 of the DPEMP). 
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Figure 14: Biological values and issues (Figure 25 in the DPEMP)  



 

Environmental Assessment Report – Hellyer Gold Mines Pty Ltd – Construction and Operation of a Tailings Storage Facility (TSF 

2), Guildford, Tasmania 

50

 

  

 

6.4.1.1 Vegetation Communities 

The total area proposed to be cleared (footprint area) is 61.9 ha (refer Figure 3). The DPEMP states 

that 49.6 ha of the total 61.9 ha footprint comprises native vegetation (refer Table 8 below).  

Table 8: TSF 2 footprint area (Table 60 in the DPEMP) 

Description Area (ha) 

Existing tracks and cleared areas 7.8 

Aberfoyle constructed wetlands, including clarifier 4.3 

PRT pipeline track 0.2 

Native vegetation 49.6 

Total footprint 61.9 

The 2018 survey identified the following native vegetation communities within the TSF 2 footprint 

area: 

 Nothofagus–Atherosperma rainforest (RMT) 

 Nothofagus–Phyllocladus rainforest (RMS) 

 Eucalyptus nitida forest over rainforest (WNR) 

 Eucalyptus nitida over Leptospermum (WNL) 

 Eucalyptus delegatensis forest over rainforest (WDR) 

 Leptospermum lanigerum scrub (SLL) 

 Pure buttongrass moorland (MBP) 

 Pure buttongrass moorland with emergent Eucalyptus nitida (MBPEN) 

The DPEMP states no threatened communities listed under the Nature Conservation Act 2002 (NCA) 

occur on site and therefore no impacts to threatened communities are anticipated. The DPEMP 

further states that although the EPBC protected matters report identified the endangered ecological 

community Alpine sphagnum bogs and associated fens as potentially occurring in the area, the 2018 

survey determined that the localised boggy areas present in the vicinity of the site do not qualify as 

this community (Section 2.2, Appendix A of the DPEMP).  

6.4.1.2 Western Tasmanian blanket bogs 

Portions of the TSF 2 footprint area and larger areas to the north and west of the TSF 2 site are 

mapped as Western Tasmanian Blanket Bogs, listed on the Tasmanian Geoconservation Database.  

The DPEMP states the area within the TSF 2 footprint mapped during the 2018 site survey as 

buttongrass does not overlay peats of sufficient depth (300mm) to be properly classified as blanket 

bogs. The DPEMP states the more extensive areas to the west of TSF 2 which support buttongrass 

and scrub communities could form a component of the western Tasmania blanket bogs, however 

these are both outside the disturbance footprint and upstream of any surface water flows from the 

site. The DPEMP states there is no potential for impact to these areas either from clearing activities 

or from hydrological changes.  
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6.4.1.3 Threatened Flora 

The DPEMP states no species listed as threatened under the Threatened Species Protection Act 1995 

or the Environment Protection and Biodiversity Conservation Act 1999 were recorded on the site. No 

impacts to threatened flora are therefore anticipated. 

6.4.1.4 Threatened Fauna 

Tasmanian devil 

Twenty-five sightings of Tasmanian devils have been recorded from within 5 km of the site. Of a 
total of ten carnivore scats observed during the 2018 survey, eight were considered most likely to 

be from a Tasmanian devil.  

The majority of the site is considered suitable foraging habitat for this species. However, the DPEMP 

states the dense wet eucalypt forest, rainforest and dense wet heath are likely to support only low 

densities of devils, due to lower densities of prey and thick vegetation being less suitable for hunting. 

The rainforest and wet mixed eucalypt forest offer some low quality denning opportunities largely 

restricted to the large dry hollows of large myrtle trees. The DPEMP considers these are more likely 

to be used as temporary shelter than for natal dens. 

No dens were recorded during the 2018 survey or the 2006 survey which included 62 ha of adjacent 

forest. A wombat burrow was observed at one location which may be utilised for shelter by devils. 

The DPEMP concludes that although the site is likely to be used for foraging, there is a low likelihood 

of use for denning.  

The site is known to be within the existing extent of the Devil facial tumour disease (DFTD) area 

and is not considered likely to provide a disease free refuge, being contiguous with sites of confirmed 

diseased animals. 

The removal of approximately 61.9 ha of habitat within the range for this species will reduce the 

effective carrying capacity of the forests in the area. The DPEMP states this will not lead to any 

measurable long-term decline in the size of a population due to the extensive equivalent or better 

habitat in the region. 

There is the potential for the clearance of the vegetation through construction works to directly 

impact on a natal den, which could result in the loss of juveniles if clearing takes place during the 

period when the dens are occupied (September to January). 

Changes to traffic usage during the construction period could result in increases in incidents of road 

kill, however the DPEMP states the proposal will result in only a minimal increase in traffic. 

Spotted-tailed quoll 

Two scats considered to potentially be from a spotted-tailed quoll were recorded during the 2018 

survey. Hair analysis on one sample confirmed the presence of this species. The DPEMP states the 

site is considered to have moderate foraging habitat value for spotted-tailed quolls and is most likely 

to be part of a home range for one or more individuals. The most likely habitat to contain suitable 

den structures is the mature rainforest and eucalypts forest, with the remainder of the site likely to 

be used as foraging habitat only. 

The removal of approximately 61.9 ha of habitat within the range for this species will marginally 

reduce the effective carrying capacity of the forests in the area. There is the potential for the 

clearance of the vegetation through construction works to directly impact on dens, which could 

result in the loss of juveniles if clearing takes place during the period when the dens are occupied. 
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Changes to traffic usage during the construction period could result in increases in incidents of road 

kill, however the DPEMP states the proposal will result in only a minimal increase in traffic. 

Tasmanian wedge-tailed eagle 

No eagle nests were identified during the 2018 site survey and the site was determined to have a 

low likelihood of being used for breeding. The nearest known nest record is around 11 km to the 

northwest. The site and the surrounding area are likely to be part of a larger foraging territory for 

eagles.   

The DPEMP states impacts to around 61.9 ha of potential foraging land (of which 49.6 ha is native 

vegetation) are not significant in the context of available foraging habitat within the surrounding 

landscape.  

The DPEMP states that road kill hazard is very low for this species and notes that no significant 

increases in traffic are expected from the proposal. 

Hollow nesting species 

The DPEMP considers that the two hollow nesting threatened species (Tasmanian masked owl - 

Tyto novaehollandiae castanops and swift parrot Lathamus discolor) that may occur on site are not 

likely to be impacted (refer Table 14 in the DPEMP) given they are not known from, or considered 

likely to rely on habitat on site.  

It is noted that Appendix A of the DPEMP (Natural Values Assessment) states that the site is outside 

of the core range for the masked owl, with the wet vegetation types within the study area considered 

to be sub-optimal habitat, despite the presence of mature large hollow bearing trees. Appendix A 

further notes that although the site is not considered suitable breeding habitat for the swift parrot, 

vegetation on site may on occasion be used for foraging. 

6.4.1.5 Weeds and plant pathogens 

According to the DPEMP two introduced species were observed within the site; Cirsium vulgare, 

(spear thistle) and Eucalyptus nitens, (shining gum). These species are not listed as declared weeds 

under the Weed Management Act 1999 and were limited to areas of previous vegetation disturbance, 

including the transmission line easement.  

Symptomatic evidence of the soil-borne pathogen Phytophthora cinnamomi (PC) was observed at one 

location adjacent to TSF 1 to the north of the proposed TSF 2 footprint (refer Figure 14). 

The DPEMP states earthworks present a high risk of spreading PC. Earthworks also have the 

potential to result in the spread of weeds though plant propagules in soil if not appropriately 

managed.  

6.4.2 Management measures 

6.4.2.1 Vegetation and flora 

The following mitigation measures for vegetation and flora are outlined in Section 8.12.4.1 of the 

DPEMP: 

 The proposed TSF 2 construction activity will be contained within the footprint of previous 

mining activities and disturbed land as much as practicable to reduce the requirement for 

additional cleared areas. 

 Rehabilitation of other disturbed areas will be undertaken progressively and will be 

commenced as soon as practicable. 
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 The extent of clearance required for the project will be clearly defined; appropriate measures 

(including marking tape, signs, site plans, site inductions and work inspections as required) 

will be undertaken to ensure no additional vegetation disturbance occurs (commitment 31). 

 All works, vehicles and materials will be confined to the designated works areas. 

 Vegetation will be removed and where practicable mulched and stockpiled for later use in 

rehabilitation activities (commitment 32). 

The following additional commitments are also included: 

 Commitment 37: Soils, peat, wetland species and some clays will be harvested from the TSF 

2 inundation area in advance of basement preparation and managed for reuse on site. 

 Commitment 38: Wetland species won from the TSF 2 area artificial wetland will be 

replanted in the distal reaches of the TSF 1 western arm. 

 

6.4.2.2 Western Tasmania blanket bogs 

A number of measures for the mitigation of impacts to general vegetation and flora that have been 

listed in section 8.12.5 of the DPEMP are also relevant to western Tasmania blanket bogs.  One 

additional measure specifically relating to blanket bogs is included in the DPEMP: 

 Commitment 36: Current clean water drainage channels will be diverted to facilitate 

construction and operation of the TSF 2. The diverted drainage lines will be situated to 

prevent hydrological disturbance of the nearby blanket bog areas to the south-west of the 

TSF 2. 

6.4.2.3 Threatened Fauna 

Tasmanian devil and spotted-tailed quoll 

Sections 8.13.4.2.1 to 8.13.4.2.4 of the DPEMP describes a number of measures to manage impacts 

to these species from roadkill, habitat loss and other factors. Mitigation measure are summarised 

below. 

Measures to minimise potential for roadkill: 

 Education and training for site staff and contractors (commitment 45). 

 Restriction of speed limits on internal mine roads to a maximum of 40 km/h during daylight, 

reduced to 20 km/h during twilight. On site roadkill and speed advisory signing. Roadkill 

monitoring during the construction period of the proposal. 

 Reporting of collisions and near misses with wildlife. 

 Removal of road kill from the internal mine roads (commitment 44). 

 Construction works will only be undertaken during daylight hours. 

 Installation of virtual fences along the Belvoir Road between the mine entrance and the 

Murchison Highway. 

Measures to minimise loss of habitat: 

 Limiting the extent of vegetation clearance (commitment 31). 

 Salvage of vegetative material for use in rehabilitation activities. 
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 Vegetation clearance to be scheduled outside the maternal denning period where practicable. 

 Pre clearance surveys for natal dens in accordance with the Survey Guidelines and Management 

Advice for Development Proposals that may Impact on the Tasmanian Devil (Natural and Cultural 

Heritage Division, 2015). 

 If occupied natal dens are found, they will be protected from disturbance by a 50 m buffer. 

These will then be cleared only during the nonbreeding season (between 1 February and 31 

May) (commitment 44). 

The DPEMP also includes the following commitment: 

 Commitment 43: A devil and quoll management plan as described in Section 8.13.4.1 will be 

implemented. 

Tasmanian wedge-tailed eagle 

The DPEMP states roadkill management measures for the Tasmanian devil and spotted-tailed quoll 

(discussed in the sections above) are also relevant to the Tasmanian wedge-tailed eagle.  

The DPEMP also includes the following commitment: 

 Commitment 42: Advice will be sought from PCAB if eagles are detected on site prior to or 

during the construction and operational phases of the project. 

Hollow nesting species 

No management or mitigation measures are listed in the DPEMP for potential impacts to hollow 

nesting species.  

6.4.2.4 Weeds and plant pathogens 

The following mitigation measures for the management of weeds and plant pathogens are outlined 

in Section 8.12.4.2 of the DPEMP: 

 Appropriate hygiene protocols, including washdown procedures for weeds, will be 

maintained on the site during the construction and operation of the project. Protocols will 

be consistent with the Weed and Disease Planning and Hygiene Guidelines - Preventing the spread 

of weeds and diseases in Tasmania. (Department of Primary Industries, Water and 

Environment, 2015) (commitment 33). 

 Weed management will form part of the general environmental management of the site to 

both manage and reduce existing infestations (minimal) and to prevent movement from the 

site. 

 The site symptomatic of PC will be isolated to prevent the movement of PC from this area. 

No soil will be brought onto the lease or removed from the lease as part of the TSF 2 

construction.  

 Site hygiene measures and the management of declared weeds and pathogens will form part 

of employee induction information (commitment 34).  

 A weed management program will be instigated prior to commencement of site works. The 

program will include the following (commitment 35). 

o monitoring to identify any additional outbreaks of weeds. 

o annual weed management including chemical treatment where necessary. 
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6.4.3 Public and agency comment and responses  

No comments were received.  

6.4.4 Evaluation 

6.4.4.1 Vegetation and flora 

Limiting the extent of vegetation clearance is important to ensure that the potential for impact is 

minimised. Condition FF1 requires vegetation clearing to be limited to the extent described in the 

DPEMP. Condition CN7 (Construction Environmental Management Plan) Clause 3.10 requires 

that the rehabilitation of land temporarily cleared during construction activities form part of the 

plan.  

6.4.4.2 Western Tasmania blanket bogs 

Appropriate water management is important for the maintenance of the Western Tasmania Blanket 

bog areas to the west of the site. It is acknowledged hydrological impacts to upstream areas are 

extremely unlikely. The location of clean water drainage diversions away from blanket bogs is 

supported and is specified by condition E2 (previously discussed in Section 6.2 of this report, Key 

Issue 2: Surface Water).  

6.4.4.3 Threatened Fauna 

Tasmanian devil and Spotted-tailed quoll 

While it is acknowledged that the site does not provide optimal denning habitat, there is the 

potential for active breeding dens to occur on site, with the potential for disturbance. Preclearance 

surveys for dens, are required by condition FF2. The proponent is aware that a permit from 

DPIPWE will be required if dens are to be destroyed (Section 8.13.3 of the DPEMP). 

Measures described in section 8.13.4.1 of the DPEMP (TSF 2 devil and quoll management plan) such 

as virtual fences and other measures to minimise road kill, measures to minimise vegetation 

clearance and impacts to any potential dens, and management of any injured animals are supported 

and some of these measures are captured by commitments 41 to 45 in the DPEMP. It is considered 

that potential impacts to devils and quolls from roadkill are unlikely, given that no significant 

increases in traffic are expected from the proposal. No specific conditions to manage impacts from 

roadkill on the devil and quoll are considered necessary. 

Tasmanian wedge-tailed eagle 

Nest disturbance is considered unlikely as no nests were identified during the 2018 site survey. 

Roadkill management measures described to minimise the potential impacts to devils and quoll are 

also relevant for eagles and these measures are supported. It is considered that potential impacts to 

eagles from roadkill are unlikely given that there are no significant increases in traffic expected from 

the proposal.  No specific conditions with respect to the Tasmanian wedge-tailed eagle are 

considered necessary.  

Hollow nesting species 

Given the site is outside of the core habitat range and the occurrence of sub optimal habitat on site 

it is considered that significant impacts to hollow nesting species are unlikely. No specific conditions 

with respect to hollow nesting species are considered necessary.  
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6.4.4.4 Weeds and plant pathogens 

Implementation of appropriate hygiene protocols, including washdown procedures is supported and 

will be required by condition FF3. Appropriate weed management is required to control and 

manage potential weeds and diseases on and near the site. Weed management will be required by 

condition FF4. 

6.4.5 Conclusions  

The proponent will be required to comply with the following conditions: 

FF1 Vegetation clearing 

FF2 Tasmanian Devil and Spotted-tailed Quoll survey 

FF3 Washdown guidelines 

FF4 Weed management 
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6.5 Key Issue 5: Closure and Rehabilitation 

6.5.1 Description 

Section 11 of the DPEMP describes closure planning including closure aspects for TSF 2 as well as 

TSF 1 and tailings recovery for mill feedstock. The closure aspects for TSF 1 and tailings recovery 

are covered in the existing Hellyer EMP as part of the previously approved activities (PCE 7386). 

Closure aspects for TSF 1 are therefore not included in the TSF 2 assessment except where relevant 

to the description of TSF 2 closure.  

6.5.1.1 Unanticipated closure 

Section 11.2.2.4 of the DPEMP discusses the implications of early site closure on TSF 2. The DPEMP 

states TSF 2 has been designed for a 2 m water cover and the water balance allows for the water 

cover to be maintained from commissioning.  

The DPEMP states site closure before the projected 2028 timeframe will therefore not increase the 

risk of environmental harm from PRT storage in TSF 2 because all of the PRT will be stored under 

a 2m water cover.  

The DPEMP further states there is a risk associated with leaving the eastern arm and finger pond 

tailings in situ if site operations cease prior to tailings being transferred to TSF 2. It is noted that this 

closure risk is associated with the existing approved operations (i.e. reprocessing tailings PCE 7386) 
and has been addressed in the financial assurance provisions for those operations. This aspect 

therefore does not require further consideration here.  

6.5.1.2 Progressive rehabilitation 

The DPEMP states rehabilitation of areas disturbed during construction activities will be undertaken 

progressively as construction is completed. This is discussed further in section 6.3 Key Issue 3: 

Threatened Fauna and in Appendix 1, Issue 3 stormwater and erosion.  

6.5.1.3 TSF 2 final closure 

The TSF 2 design includes a permanent 2 m water cover over PRT. The DPEMP states the closure 

design allows for TSF 1 to overflow into TSF 2 on closure and the TSF 2 spillway will be sized to 

cope with overflow from both TSF 1 and TSF 2 on closure. 

A water closure balance is provided in section 11.2.5.1.1 of the DPEMP based on details provided 

in the TSF 2 Design Report (Appendix I of the DPEMP). The DPEMP states both TSF 1 and TSF 2 

will retain a sufficient water cover on closure. To allow for climate change, the water balance used 

a projected winter rainfall increase over western Tasmania of up to 20% and a projected decrease 

in spring rainfall of up to 33% by 2090 in accordance with information provided in CSIRO’s Climate 

Change for Australia, 2018. 

6.5.2 Management measures 

The DPEMP states a rehabilitation and monitoring plan will be prepared that allows for five years of 

post closure monitoring and maintenance.  

The DPEMP section 11.2.6 includes the following (un-numbered) commitments: 

 Soils, peat, wetland species and some clays will be harvested from the TSF 2 inundation area 

in advance of basement preparation and managed for reuse on site. 

 Wetland species won from the TSF 2 area artificial wetland will be replanted in the distal 

reaches of the TSF 1 western arm. 
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 Field trials will be undertaken to evaluate the use of a wetland or mushy cover to provide a 

geochemically stable closure method for TSF 2.  

 Field trials will be undertaken to evaluate the optimal closure method for TSF 1. 

6.5.3 Public and agency comment and responses  

No comments were received. 

6.5.4 Evaluation 

It is acknowledged that the risk of environmental harm from PRT storage in TSF 2 due to 

unanticipated closure or temporary suspension of activity after commissioning is low due to the sub 

aqueous delivery of the PRT and the proposed 2m water cover. The proponent will be required by 

condition DC1 to notify the Director of any suspension of activity. Condition DC1 also requires 

ongoing management and monitoring of the site and allows for the development of a Care and 

Maintenance Plan if required. 

The development of field trials to evaluate the use of a wetland or mushy cover as a geochemically 

stable closure method for TSF 2 is supported, however in the absence of any other proven method 

of closure and in accordance with the TSF 2 design report, a permanent 2 m water will be required 

unless an alternative closure method such as a mushy cover is authorised by the Director based on 

sufficient evidence presented at the time (condition DC2). The maintenance of the permanent 2m 

water cover is supported by the closure water balance and the potential impacts of future climate 

change have been given sufficient consideration.  

Once commissioned, a 2m permanent water cover will be maintained within TSF 2 and progressive 

rehabilitation of the TSF after construction and prior to final closure is therefore not practical. The 

preparation of a final decommissioning and closure plan will be required by condition DC3. 

The harvesting of soils and peat prior to construction for later use in rehabilitation activities is 

supported and will be required by condition DC4.  

6.5.5 Conclusions  

The proponent will be required to comply with the following conditions: 

DC1 Temporary suspension of activity 

DC2 Permanent water cover 

DC3 Decommissioning and Rehabilitation Plan 

DC4 Stockpiling of surface soil 
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7 Other Issues assessed by the Board 

In addition to the key issues, the following environmental issues are considered relevant to the 

proposal and have been evaluated in Appendix 1, Section A.  

 

1. Air Quality 

2. Noise emissions 

3. Stormwater and erosion 

4. Waste management (excluding waste rock and tailings) 

5. Dangerous goods and environmentally hazardous materials 

 

8 Other Issues 

The following issues that have been raised during the assessment process are discussed in Appendix 

1, Section B. These are issues which are not the Board’s responsibility under the EMPC Act, or 

issues which are more appropriately addressed by another regulatory agency.  

 

1. Aboriginal heritage 

2. European Heritage 

3. Traffic  
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9 Report Conclusions 

This assessment has been based on the information provided by the proponent, HGMs, in the permit 

application and the case for assessment (the DPEMP). 

 

This report incorporates specialist advice provided by EPA Tasmania scientific specialists and 

regulatory staff, other Divisions of DPIPWE and other government agencies. 

 

It is concluded that: 

 

1. the RMPS and EMPCS objectives have been duly and properly pursued in the assessment of 

the proposal;  

2. the assessment of the proposal has been undertaken in accordance with the Environmental 

Impact Assessment Principles; 

3. the proposal is capable of being managed in an environmentally acceptable manner such that 

it is unlikely that the RMPS and EMPCS objectives would be compromised, provided that the 

Permit Conditions - Environmental No. 9789 (PCE 9789) appended to this report are 

imposed and duly complied with; and 

4. a review of the permit will be undertaken once TSF 2 is operational and it is likely that PCE 

9789 and PCE 7386 will be amalgamated into one regulatory approval.   
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12 Appendices 

Appendix 1 Assessment of Other Issues 

 

Appendix 2 Permit Conditions – Environmental No. 9789 
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Appendix 1 – Section A – Assessment of other issues assessed by the 

Board 

Issue 1: Air Quality 

Description of potential impacts 

Dust emissions have the potential to cause environmental nuisance in the area. During 

construction, dust emissions may result from the movement of heavy vehicles on site, removal of 

vegetation, excavation and blasting, the dumping and handling of material, and airborne sediments 

from stockpiles. The DPEMP states that dust emissions during operation are unlikely, as PRT will 

be deposited subaqueously into TSF 2 via a pipeline.  

The DPEMP states the nearest sensitive land uses are tourist hotels along the Cradle Mountain 

Road more than 17 kilometres to the east, and residences within the townships of Tullah (20 

kilometres to the south) and Waratah (21 kilometres to the north-west). 

Management measures proposed in DPEMP 

The following mitigation measures are outlined in section 8.1.4 of the DPEMP: 

 Vegetation clearance during construction will not be undertaken during hot, dry and windy 

periods. 

 Existing native vegetation outside the immediate inundation and access track footprint will 

be maintained for windbreaks. 

 Site roads and materials stockpiles will be watered as necessary during hot, dry and windy 

conditions. 

 Exhaust emissions will be minimised by ensuring that all equipment is properly maintained. 

 Local contractors with good reputations and with well-maintained equipment will be used 

on site. 

 PRT will be transported and stored sub aqueously. 

The following commitments are included in the DPEMP: 

 Commitment 1: Dust will be managed to prevent migration beyond the lease boundary 

 Commitment 2: The extent of exposed bare land will be kept to a minimum at any one 

time, thereby reducing the risk of aeolian sediment loss. 

Public and agency comment 

No comment was received. 

Evaluation 

The proposed measures to manage dust on site are standard ways to limit nuisance dust from 

construction activities and are considered appropriate given the low potential for impact. The 

nearest sensitive receivers are located at a distance of approximately 17 km. While the activity is 

unlikely to result in nuisance dust given these separation distances, Condition A1 is necessary to 

ensure appropriate management is undertaken to manage dust emissions. 

Conclusion 

The proponent will be required to comply with the following condition: 

A1       Control of dust emissions 
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Issue 2: Noise emissions 

Description of potential impacts 

Noise emissions from the activity have the potential to cause environmental nuisance. Noise 

emissions are expected from drilling, excavation, crushing and screening of material during 

construction. Vehicle loading and unloading and the operation of plant associated with the 

preparation and construction of the TSF 2 embankment and access tracks will also generate noise 

emissions. Blasting may also be used to excavate material. During operation, noise emissions will 

be associated with the operation of decant (water return) pumps and use of a boat for water 

sampling or movement of the decant pumps.  

Sound pressure levels (dBA) for major equipment, are provided in Table 59 of the DPEMP. The 

DPEMP does not include information with regard to impacts from blasting.   

The DPEMP states combined ‘worst case’ noise level assuming all equipment is operating 

simultaneously on site (2 × 785 trucks, 1 × drill, 2 × D8 dozers and 1 × excavator) equates to a 

sound pressure level of 92.5 dB(A) at 20 m.  The DPEMP states the maximum noise level 

experienced at the nearest sensitive receiver 17 km away would be 34.5 dB(A) based on a 

conservative scenario which is less than typical background noise levels experienced in rural areas 

with low-density transportation. The DPEMP notes that noise calculations assume a flat terrain 

and noise levels are likely to be further reduced by the topographic barriers provided by Mt 

Beecroft, Back Peak and Mt Remus. 

The DPEMP concludes that the potential for noise impacts is low due to the attenuation distances 

to the nearest sensitive receivers (see Issue 1).  

Management measures proposed in DPEMP 

The following mitigation measures are outlined in section 8.11.4 of the DPEMP: 

 Equipment and vehicles appropriate to the required tasks will be utilised. 

 All equipment and vehicles will be fitted with the manufacturer’s silencing equipment and 

will be appropriately maintained. 

 Processing plant will be appropriately designed, operated and maintained. 

 The use of appropriate hearing protection will be required to protect the health of 

workers where an 8-hour equivalent continuous A-weighted sound pressure level 

(LAeq,8h) of 85 dB(A) is exceeded. 

 TSF 2 dam works will only be undertaken during daylight hours, notionally a 12 hour day 

starting at 06.30, later as daylight hours reduce in March and April. 

Public and agency comment 

No comment was received. 

Evaluation 

Although the proposed construction hours of operation are outside those recommended in the 

Quarry Code of Practice 2017, the distance between the site and the nearest sensitive receiver is 

approximately seventeen times that recommended for activities where blasting takes place. A 

noise level of 34.5 dB(A) at the nearest sensitive receiver is relatively high considering the 17 km 

separation distance, however it is noted that this was modelled using a flat terrain (i.e. attenuation 

with distance only) and assuming all equipment would be used simultaneously. Due to attenuation 

distances and the topographical features between the proposal and the nearest sensitive receivers 

noise impacts are highly unlikely and it is considered that the actual noise levels at the nearest 

sensitive receivers would be significantly lower than 34.5 dB(A).  
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It is considered that noise emissions from construction and operational activities are unlikely to 

cause a nuisance, given the operations are well separated from nearby sensitive receptors.  

Conclusion 

No conditions are required.  
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Issue 3: Stormwater and erosion 

Description of potential impacts 

Construction of TSF 2 and associated infrastructure will create exposed surfaces that could be 

vulnerable to erosion and sediment loss during rainfall events. There is the potential for the 

degradation of the Que River if onsite stormwater and erosion are not appropriately managed, 

and sediment laden waters enter the river system. 

Management measures proposed in DPEMP 

An extensive list of mitigation measures for sediment control are outlined in sections 8.4.4.1 and 

8.4.4.2 of the DPEMP (pages 103 to 111 of the DPEMP).  

Mitigation measures can be summarised as follows: 

 Diversion of clean upstream run-off from the proposed disturbance area via cut-off drains 
to prevent contamination of clean water from site construction activities. 

 Reconfiguring and relocation of existing TSF 1 diversion drains in a staged manner to 

maintain the required TSF 1 and TSF 2 water balance (refer DPEMP Section 8.3.4.2). 

 Development of a local coffer dam upstream of TSF 2, with pumping of any sediment 

contaminated captured run-off back to TSF 1.  

 Use of existing constructed wetlands within the TSF 2 footprint for sediment retention. 

 Use of existing drainage lines and flow paths for diversion of clean upstream run-off to the 

Que River with sediment traps, silt fencing, rock armour and rip rap to prevent scouring 

and sediment movement, and to reduce flow velocities (refer Figure 15 of this report). 

 Vegetated buffer areas will be maintained along the Que River. 

 Dam construction to be undertaken in summer to minimise influent rainfall with no 

construction works undertaken during high rainfall conditions (greater than 10 mm per 

hour) that may present an unacceptable risk of sediment loss to the environment.  

 Clearing for construction will be staged to occur as close as practicable to the 

commencement of construction activities with disturbance areas kept to the minimum 

practicable level required for construction. 

 Stockpiled peat, topsoil and vegetation will be managed to encourage water infiltration and 

microbial activity, and to prevent erosion in the period between stockpiling and use in site 

rehabilitation. 

 Progressive rehabilitation of laydown and other disturbed areas. 

 Monitoring of sediment loads at monitoring site H1 during the construction period (refer 

Figure 15). The DPEMP states visual monitoring and field turbidity sampling will be 

undertaken during construction at monitoring site H1 which is immediately downstream 

of the construction area. The DPEMP states that when major rainfall events occur (defined 

in the DPEMP as over 10mm of rainfall in a 2 hour period)  a full suite of analysis as per 

Table 72 in the DPEMP will be sampled at monitoring point H1. 

The DPEMP states the main stormwater diversion drain will be the south-east diversion drain 

(refer TSF 1 Eastern Diversion/ TSF 1 Spillway Diversion in Figure 15 of this report). The DPEMP 

states it will need to cater for a 1:100 AEP storm event and estimates the time of concentration 

to be 0.5 hr and the rainfall intensity to be 51.6 mm/hr based on data from the Bureau of 

Meteorology. The DPEMP states based on a catchment area of 24.3 ha and run-off coefficient of 

0.8, the drain will need to be 3 m wide × 0.6 m deep with a minimum grade of 0.5% to carry the 

design flow of 2.8 m3/s. 

Public and agency comment 
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No comment was received. 

Evaluation 

The proposed TSF is located in a relatively high rainfall area, and mobilisation of sediment from 

construction activities has the potential to impact the aquatic environment. An ephemeral 

drainage line traverses the TSF 2 footprint and has the potential to transport sediments to the 

Que River. The diversion of existing drains also has the potential to result in erosion if not 

appropriately managed. 

During construction and during the initial stages of TSF 2 operation, the eastern diversion drain 

will be diverted into TSF 1. During the last stages of TSF 2 operation, the eastern diversion drain 

will be diverted around the northern section of TSF 1 via a pipe, with discharge to the Que River 

in a similar location to the western diversion drain. The reasons for the diversion into TSF 1 are 

detailed and assessed in section 6.2 Key Issue 2: Surface water. The diversion of the eastern 

diversion drain away from the TSF 2 construction footprint will assist in managing sediment during 

the construction and is supported. 

The management of sediment via sediment ponds, sediment fencing and similar is supported and 

will be required by condition E1. The appropriate maintenance of sediment ponds will be 

required by condition E2.  

The proposal to install and maintain diversion drains to divert clean water from disturbed areas 

is important and required by condition E3. The diversion drain capacity calculations provided in 

the DPEMP are supported and condition E3 also requires that drains have sufficient capacity to 

contain run-off that could be reasonably expected from a 1 in 20 year storm event. 

Monitoring of sediment loads is important to ensure that sediment management is effective and 
monitoring during both construction and operation is supported. Water quality monitoring 

(including sediment monitoring) during operation is discussed in Section 6, Key Issue 1 Surface 

Water. Water quality monitoring during construction is required as part of the Construction 

Environmental Management Plan (condition CN7). 

Condition CN7 also requires that the Construction Environmental Management Plan describe 

appropriate measures to control erosion and sediment loss during construction. 

Conclusion 

The proponent will be required to comply with the following conditions: 

E1  Retention of sediment 

E2  Maintenance of settling ponds  

E3  Perimeter Drains 

CN7  Construction Environmental Management Plan 

  



 

Environmental Assessment Report – Hellyer Gold Mines Pty Ltd – Construction and Operation of a Tailings Storage Facility (TSF 2), Waratah, Tasmania    

 
Figure 15:  Construction water diversions and sediment controls (Figure 43 of the DPEMP)
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Issue 4: Waste (excluding waste rock and tailings) 

Description of potential impacts 

Inappropriate management and disposal of solid waste may result in public health and 

environmental nuisance or harm. 

During construction activities and during operation, site personnel may produce general solid 

wastes such as papers, plastics, food materials and empty bottles. Wastes such as tyres and waste 

oils may also be produced during routine minor machinery maintenance.  

Management measures proposed in DPEMP 

The following mitigation measures are outlined in section 8.11.4 of the DPEMP: 

 All general solid waste material will be disposed of offsite, in accordance with Waratah–

Wynyard Council requirements. 

 Rubbish bins or skips, with lids, will be provided at appropriate locations around the site. 

All staff will be required to avoid littering and to collect and bin any rubbish and litter that 

they observe on site. 

 Refuse will be periodically taken to an approved waste disposal facility. 

 Recycling will be used where feasible. 

Public and agency comment 

No comment was received. 

Evaluation 

The management strategies outlined above are supported and provided these are implemented, 

the potential for environmental harm from the generation of solid and controlled waste is 

considered minimal. 

Reporting of waste quantities to the EPA will be required by condition G7 (Annual 

Environmental Review). To encourage waste reuse, the proponent should also be made aware of 

the waste management hierarchy for best practice waste management (OI1). 

Conclusion 

The proponent will be required to comply with the following condition: 

G7  Annual Environmental Review 

The proponent is also made aware of the following information: 

OI1  Waste management hierarchy 
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Issue 5: Dangerous Goods and Environmentally Hazardous Materials 

Description of potential impacts 

Environmentally hazardous materials used during the construction period will include: 

 Diesel (~1000 kL), petrol (smaller quantities), oils and lubricants (several hundred litres); 

 Paints and solvents (several hundred litres); 

 Explosives (<1000 tonnes ANFO/slurry onsite at any one time). 

 Cement and bitumen (several hundred cubic metres); and 

 Small quantities of disinfectants and cleaning chemicals (<100 L). 

Management measures proposed in DPEMP 

Management strategies detailed in Section 8.10.4 of the DPEMP include: 

 All mobile or fixed fuel tankers used on site will satisfy the requirements of AS 1940–2004: 

The storage and handling of flammable and combustible liquids. 

 Spill kits will be made available when maintenance and refuelling are being undertaken. 

 Material Safety Data Sheets (MSDS) will be held for all chemicals used on site. MSDS will 

be made available to staff as required.  

 Maintenance staff will be trained in the appropriate maintenance of the plant including use 

of reagents, and appropriate safety information will be made available in worker and visitor 

site inductions. 

 Where hydrocarbons are required during the construction or operations of TSF 2, they 

will be stored as a minor storage that is bunded and managed according to AS 1940–2004: 

The storage and handling of flammable and combustible liquids. The management of the 

corrosive substance will comply with AS 3780–2008 (Commitments 26 and 28). 

The DPEMP includes the following additional commitments: 

 Commitment 25: Any spills of potentially contaminating liquids will be reported to the 

construction manager immediately and cleaned up as soon as practicable. 

 Commitment 27: The management of the hazardous substances will be in accordance with 

the National Standard and National Code for the Storage and Handling of Workplace 

Dangerous Goods. 

Public and agency comment 

No comment was received. 

Evaluation 

Commitments 25 to 29 in the DPEMP relate to the appropriate storage of environmentally 

hazardous materials and fuels and this will be required by conditions H1 and H2. These 

conditions will also ensure all handling of environmentally hazardous materials, including refuelling, 

is undertaken appropriately. The safe storage of environmentally hazardous materials is supported 

by LO2 in Schedule 3: Information. 

Condition H3 requires spill kits to be kept on the Land.  

Condition G2 requires any incident that is causing or threatening to cause environmental harm 

be acted upon immediately to minimise adverse environmental effects. Condition G7 requires 

any such incident to be reported in the Annual Environmental Review. The disposal or treatment 

of any residual contaminated soil at an appropriately licenced facility (Commitment 30) is also 

relevant and the proponent is made aware of OI1 in Schedule 3: Information. 

Conclusion 
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The proponent will be required to comply with the following conditions: 

H1  Storage and handling of hazardous materials 

H2  Hazardous materials (<250 litres) 

H3  Spill kits 

The proponent is also made aware of the following legal obligations and information: 

LO2  Storage and handling of dangerous goods, explosives and dangerous substances 

OI1  Waste management hierarchy 
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Appendix 1 – Section B – Other Issues 

Issue 1: Aboriginal Heritage 

Description of potential impacts 

The construction of TSF 2 has the potential to inadvertently destroy or damage Aboriginal 

cultural heritage that may exist on the site.  

A survey was conducted over parts of the mining lease (excluding the TSF 2 area) in 1987 with 

no sites or relics recorded. A desktop assessment of the mining lease (including the TSF 2 area) 

was undertaken in 2017 and Aboriginal Heritage Tasmania (AHT) advised that no Aboriginal relics 

have been recorded. As a result, AHT state that the area has a low probability of Aboriginal relics 

being present. 

Management measures proposed in DPEMP 

The following management measures are included in section 8.16.1.3 of the DPEMP: 

 HGM will comply with the requirements of the Aboriginal Relics Act 1975. If any major 

disturbance of previously undisturbed land around the project footprint is planned, HGM 

will commission appropriate surveys and apply for appropriate permission prior to 

disturbance. In the first instance, an assessment will be carried out to determine whether 

disturbance can be avoided.  

 Should Aboriginal relics be discovered during construction or operations, they will be left 

undisturbed and reported to the Director, Parks and Wildlife Service (PWS) in 

accordance with the Aboriginal Relics Act 1975, and to the Tasmanian Aboriginal Land and 

Sea Council. 

 Under no circumstances will Aboriginal or European artefacts be removed, destroyed or 

interfered with by HGM’s employees, contractors or subcontractors. 

 HGM will incorporate the requirements of an Unanticipated Discover Plan during 

operations. 

Commitment 49 in the DPEMP states: 

HGM will incorporate the requirements of an Unanticipated Discovery Plan during operations if 

any Aboriginal or European artefacts are encountered. 

Conclusion 

AHT has advised that it has no objection to the project proceeding. AHT has also advised that, 

if at any time during works the presence of Aboriginal relics is suspected, works must cease 

immediately and AHT must be contacted for advice. All Aboriginal heritage is protected under 

the Aboriginal Relics Act 1975, which specifies the requirements in the event of Aboriginal Heritage 

be uncovered at the site. Information Schedule LO3 specifies requirements under the Aboriginal 

Relics Act 1975. 
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Issue 2: European Heritage 

Description of potential impacts 

The construction of TSF 2 has the potential to inadvertently destroy or damage European cultural 

heritage that may exist on the site.  

The DPEMP states no heritage properties, sites and/or values – as listed on the National Heritage 

List, Register of the National Estate, Tasmanian Heritage Register or the Tasmanian Historic 

Places Inventory – exist in the area of the proposed TSF 2. 

Management measures proposed in DPEMP 

Commitment 49 in the DPEMP states: 

HGM will implement the requirements of an Unanticipated Discover Plan during operations if 

any Aboriginal or European artefacts are encountered. 

Conclusion 

No comments were received. No conditions are required. 
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Issue 3: Traffic 

Description of potential impacts 

The DPEMP states a minimal increase in traffic is expected during the construction period from 

the delivery of construction materials and provision of services. There will be additional personnel 

required to supervise construction as well as plant and machinery mobilised for construction and 

demobilised once construction is complete.  

Management measures proposed in DPEMP 

No management measures proposed. 

Conclusion 

The State roads division of the Department of State Growth indicated that it had no comments 

on the proposal. No conditions are required.  
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PERMIT PART B
PERMIT CONDITIONS - ENVIRONMENTAL No. 9789

Issued under the Environmental Management and Pollution Control Act 1994

Activity: The operation of a waste depot (ACTIVITY TYPE: Waste Depots)
HELLYER MINE, OFF CRADLE LINK ROAD
WARATAH TAS 7321

The above activity has been assessed as a level 2 activity under the Environmental Management

and Pollution Control Act 1994.

Acting under Section 25(5)(a)(i) of the EMPCA, the Board of the Environment Protection
Authority has required that this Permit Part B be included in any Permit granted under the Land Use
Planning and Approvals Act 1993 with respect to the above activity.

Municipality: WARATAH/WYNYARD
Permit Application Reference: DA 108/2018
EPA file reference: 254104

0 5 FEB 2019
Date conditions approved:

Signed: ' L , •

CHAIRPERSON, BOARD OF THE ENVIRONMENT
PROTECTION AUTHORITY

CHAIRPERSON, BOARD OF THE ENVIRONMENT PROTECTION AUTHORITY
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DEFINITIONS

Unless the contrary appears, words and expressions used in this Permit Part B have the meaning

given to them in Schedule 1 of this Permit and in the EMPCA. If there is any inconsistency
between a definition in the EMPCA and a definition in this Permit Part B, the EMPCA prevails to
the extent of the inconsistency.

ENVIRONMENTAL CONDITIONS

The person responsible for the activity must comply with the conditions contained in Schedule 2 of
this Permit Part B.

INFORMATION

Attention is drawn to Schedule 3, which contains important additional information.

CHAIRPERSON, BOARD OF THE ENVIRONMENT PROTECTION AUTHORITY

05 FEB 2019
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Schedule 1: Definitions

In this Permit Part B:-

Aboriginal Relic has the meaning described in section 2(3) of'the Aboriginal Heritage Act 1975.

Activity means any environmentally relevant activity (as defined in Section 3 ofEMPCA) to which
this document relates, and includes more than one such activity.

Authorized Officer means an authorized officer under section 20 ofEMPCA.

Construction means activities associated with the construction phase of the activity, including but

not limited to, activities associated with the clearance of vegetation, site works to create a level site,

rock breaking, installation of fences and other infrastructure whether on land or in water.

Director means the Director, Environment Protection Authority holding office under Section 18 of
EMPCA and includes a person authorised in writing by the Director to exercise a power or function
on the Director's behalf.

EMPCA means the Environmental Management and Pollution Control Act 1994.

Environmental Harm and Material Environmental Harm and Serious Environmental Harm

each have the meanings ascribed to them in Section 5 ofEMPCA.

Environmental Nuisance and Pollutant each have the meanings ascribed to them in Section 3 of

EMPCA.

Environmentally Hazardous Material means any substance or mixture of substances of a nature

or held in quantities which present a reasonably foreseeable risk of causing serious or material

environmental harm if released to the environment and includes fuels, oils, waste and chemicals but

excludes sewage.

PAF means potentially acid forming, defined as material with a NAG pH of less than 4.5 and a Net
Acid Producing Potential (NAPP) of greater than or equal to Okg of H SO /tonne and also includes
UC material.

Person Responsible is any person who is or was responsible for the environmentally relevant

activity to which this document relates and includes the officers, employees, contractors, joint

venture partners and agents of that person, and includes a body coiporate.

Reporting Period [Applies to the Annual Environmental Review - definition will be
permit-specific e.g. 'means the 12 months ending on [day and month] of each year' or 'means the
financial year'].

Stormwater means water traversing the surface of The Land as a result of rainfall.

Tasmanian Noise Measurement Procedures Manual means the document titled Noise

Measurement Procedures Ivlamial, by the Department of Environment, Parks, Heritage and the

Alls, dated July 2008, and any amendment to or substitution of this document.

The Land means the land on which the activity to which this document relates may be carried out,
and includes: buildings and other structures permanently fixed to the land, any part of the land
covered with water, and any water covering the land. The Land falls within the area defined by:

1 Mining Lease: 103M/1987; and

CHAIRPERSON, BOARD OF THE ENVIRONMENT PROTECTION AUTHORITY

05 FEB 2019
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2 as further delineated at Attachment 1.

TSF 2 means Tailings Storage Facility 2.

TSF 2 Design Report means the document titled Hellyer Gold Mines Pty Ltd, Hellyer Tciilings
Reprocessing New TSF, TSF2 Design Report, dated September 2018.

TSF 2 Stage 1 means the first stage ofTSF 2 as described in the TSF 2 Design Report.

UC means uncertain, defined as material with a NAPP of less than Okg H,SO /tonne AND a NAG
pH of less than 4.5 OR material with NAPP of greater than or equal to Okg H SO /tonne AND a
NAG pH of greater than or equal to 4.5.

Washdown Guidelines means the document titled Weed and Disease Planning and Hygiene

Guidelines - Preventing the spread of weeds and diseases in Tasmania, by the Department of

Primary Industries, Parks, Water and Environment, dated March 2015, and any amendment to or

substitution of this document.

Wastewater means spent or used water (whether from industrial or domestic sources) containing a

pollutant and includes stormwater which becomes mixed with wastewater.

Weed means a declared weed as defined in the Weed Management Act 1999.

CHAIRPERSON, BOARD OF THE ENVIRONMENT PROTECTION AUTHORITY

05 FEB 2019
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Schedule 2: Conditions

Maximum Quantities

Ql Regulatory limits

1 The activity must not exceed the following limits :

1.1 600,000 tonnes per year in the form of failings received or likely to be received.

General

Gl Access to and awareness of conditions and associated documents

A copy of these conditions and any associated documents referred to in these conditions must

be held in a location that is known to and accessible to the person responsible for the activity.
The person responsible for the activity must ensure that all persons who are responsible for

undertaking work on The Land, including contractors and sub-contractors, are familiar with

these conditions to the extent relevant to their work.

G2 Incident response

If an incident causing or threatening environmental nuisance, serious environmental harm or

material environmental harm from pollution occurs in the course of the activity, then the

person responsible for the activity must immediately take all reasonable and practicable action
to minimise any adverse environmental effects from the incident.

G3 No changes without approval

1 The following changes, if they may cause or increase the emission of a pollutant which
may cause material or serious environiTLental harm or environmental nuisance, must

only take place in relation to the activity if such changes have been approved in writing
by the EPA Board following its assessment of an application for a permit under the
Land Use Planning and Approvals Act 1993, or approved in writing by the Director:

1.1 a change to a process used in the course of carrying out the activity; or

1.2 the construction, installation, alteration or removal of any structure or equipment

used in the course of carrying out the activity; or

1.3 a change in the quantity or characteristics of materials used in the course of

carrying out the activity.

G4 Change of ownership
If the owner of The Land upon which the activity is carried out changes or is to change, then,
as soon as reasonably practicable but no later than 30 days after becoming aware of the

change or intended change in the ownership of The Land, the person responsible must notify

the Director in writing of the change or intended change of ownership.

G5 Notification prior to commencement
The Director must be notified in writing of the commencement of constmction and the

commencement of operations at least 14 days before that occurs.

G6 Complaints register

1 A public complaints register must be maintained. The public complaints register must,
as a minimum, record the following detail in relation to each complaint received in

which it is alleged that environmental harm (including an environmental nuisance) has
been caused by the activity:

1.1 the date and time at which the complaint was received;
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1.2 contact details for the complainant (where provided);

1.3 the subject matter of the complaint;

1.4 any investigations undertaken with regard to the complaint; and

1.5 the manner in which the complaint was resolved, including any mitigation

measures implemented.

2 Complaint records must be maintained for a period of at least 3 years.

G7 Annual Environmental Review

1 Unless otherwise specified in writing by the Director, a publicly available Annual
Environmental Review for the activity must be submitted to the Director each year

within three months of the end of the reporting period. Without limitation, each Annual
Environmental Review must include the following information:

1.1 a statement by the General Manager, Chief Executive Officer or equivalent for the

activity achiowledging the contents of the Annual Environmental Review;

1.2 subject to the Personal Information Protection Act 2004, a list of all complaints

received from the public during the reporting period concerning actual or potential

environmental harm or environmental nuisance caused by the activity and a

description of any actions taken as a result of those complaints;

1.3 details of environment-related procedural or process changes that have been

implemented during the reporting period;

1.4 a summary of the amounts (tonnes or litres) of both solid and liquid wastes

produced and treatment methods implemented during the reporting period.

Initiatives or programs planned to avoid, minimise, re-use, or recycle such wastes

over the next reporting period should be detailed;

1.5 details of all non-trivial environmental incidents and/or incidents of non

compliance with permit or environment protection notice conditions that occurred

during the reporting period, and any mitigative or preventative actions that have

resulted from such incidents;

1.6 a summary of the monitoring data and record keeping required by these

conditions. This information should be presented in graphical form where

possible, including comparison with the results of at least the preceding reporting
period. Special causes and system changes that have impacted on the parameters

monitored must be noted. Explanation of significant deviations between actual

results and any predictions made in previous reports must be provided;

1.7 a summary of the monitoring data and interpretation for geochemical and water

assessment undertaken to confirm the validity of failings management;

1.8 identification of breaches of limits specified in these conditions and significant
variations from predicted results contained in any relevant DPEMP or EMP, an

explanation of why each identified breach of specified limits or variation from
predictions occurred and details of the actions taken in response to each identified

breach of limits or variance from predictions;

1.9 a list of any issues, not discussed elsewhere in the report, that must be addressed
to improve compliance with these conditions, and the actions that are proposed to

address any such issues;

1.10 a summary of fulfilment of environmental commitments made for the reporting

period. This summary must include indication of results of the actions

implemented and explanation of any failures to achieve such commitments; and

1.11 a summary of any community consultation and communication undertaken during

the reporting period.
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Atmospheric

Al Control of dust emissions
Dust emissions from The Land must be controlled to the extent necessary to prevent

environmental nuisance beyond the boundary of The Land.

Construction

CN1 No PAF or UC material to be utilised in construction
PAF material must not be utilised in the construction ofTSF 2.

CN2 Management of PAF and UC material during construction

1 PAF and UC material excavated on The Land must be disposed of by deposition on site
in the TSF under water.

2 Any extracted material that has not been classified by analysis must be treated as though
it is PAF or UC material.

3 Any PAF or UC material encountered but not extracted must be covered with shotcrete

or similar alkaline material to prevent oxidation.

CN3 Materials extraction record

1 The person responsible must maintain a record of all material extracted on The Land for

the purposes ofTSF 2 construction. The record must include:

1.1 the date the material was extracted;

1.2 general description of the material

1.3 mineralogy;

1.4 geochemical classification;

1.5 quantity of material;

1.6 location of extraction; and

1.7 location of the material after extraction and usage.

2 Until the expiration of the period specified in paragraph 3 of this condition, the record
must be made available to an authorized officer upon request.

3 The responsible person must retain the record for a period of three years after the date

of the final entiy in the record.

CN4 Lining system
Unless otherwise approved in writing by the Director, the embankment of the TSF must be
lined with a dual lining system comprising of a bitumenous geomembrane overlying a
compacted clay liner as specified in the TSF 2 Design Report.

CN5 Grout curtains and bentonite/cement cut-off walls

Unless otherwise approved in writing by the Director, and subject to any terms or conditions
imposed on the activity in accordance with the Water Management Act 1999, grout curtains

and bentonite/cement cut-off walls must be provided on The Land as specified in the TSF 2
Design Report and in accordance with the methods and materials specified in that Report.

CN6 Construction quality control

1 The person responsible must appoint a suitably qualified and independent consultant
('the Quality Controller') to undertake quality control duties on The Land during
construction of the TSF.
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2 Before appointing the Quality Controller, the person responsible must submit to the
Director all relevant details of the qualifications and experience of the consultant

proposed to be appointed as Quality Controller. If it is proposed that a team of persons
will undertake the role of Quality Controller, all relevant details of each person must be

submitted to the Director.

3 For the purposes of this condition, quality control duties consist of verifying that all
environmentally relevant aspects of the TSF are constructed in accordance with the TSF

2 Design Report, the conditions of this permit, any relevant legislation and Australian

Standards, and to a high standard of workmanship. Environmentally relevant aspects of

the TSF include, but are not limited to, those described in conditions CN1, CN2, CN3,
CN4, CN5, and CN7 of this permit.

CN7 Construction Environmental Management Plan

1 At least 30 days prior to the commencement of TSF 2 construction works, or by a date

otherwise specified in writing by the Director, a Construction Environmental

Management Plan ('Construction EMP') must be submitted to the Director for approval.

2 The Construction EMP must contain a detailed description of the proposed timing and
sequence of the major construction activities and of the proposed management measures

to be implemented to avoid or minimise enviromnental impacts during the construction

phase.

3 The Construction EMP must include, but not necessarily be limited to, management

measures in relation to the following:

3.1 prevention of impacts upon surface water and waterways;

3.2 erosion and sediment control;

3.3 monitoring of water discharged from settling ponds and from The Land during

construction works, including monitoring locations, parameters to be monitored

and frequency of monitoring;

3.4 dust control;

3.5 flora and fauna management, including measures necessary to meet the conditions

of this permit pertaining to flora and fauna;

3.6 quality control arrangements, including measures necessary to meet the

requirements of condition CN6 of this permit;

3.7 management of PAF material, including measures necessary to meet the

requirements of conditions CN1, CN2 and CN3 of this permit;

3.8 management and treatment of all stormwater on The Land that may be acidic or

which may be contaminated with pollutants including sediments;

3.9 dam seepage management, including measures necessary to meet the requirements

of conditions CN4 and CN5 of this permit; and

3.10 rehabilitation of land temporarily cleared during constmction.

4 Unless otherwise approved in writing by the Director, constmction work on The Land

must not commence until the Construction EMP has been approved in writing by the

Director.

5 Unless otherwise approved in writing by the Director, construction activities must be

carried out in accordance with the approved Construction EMP.
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Decommissioning And Rehabilitation

DC1 Temporary suspension of activity

1 Within 30 days of becoming aware of any event or decision which is likely to give rise
to the temporary suspension of the activity, the person responsible for the activity must

notify the Director in writing of that event or decision. The notice must specify the date
upon which the activity is expected to suspend or has suspended.

2 During temporary suspension of the activity:

2.1 The Land must be managed and monitored by the person responsible for the

activity to ensure that emissions from The Land do not cause serious

enviromnental harm, material environmental harm or environmental nuisance; and

2.2 If required by the Director a Care and Maintenance Plan for the activity must be
submitted, by a date specified in writing by the Director, for approval. The person
responsible must implement the approved Care and Maintenance Plan, as may be

amended from time to time with written approval of the Director.

3 Unless otherwise approved in writing by the Director, if the activity on The Land has
substantially ceased for 2 years or more, rehabilitation of The Land must be carried out

in accordance with the requirements of these conditions as if the activity has

permanently ceased.

DC2 Permanent water cover

Unless otherwise approved in writing by the Director closure of the TSF must occur in a
manner such that a permanent water cover of at least 2 metres above the failings is maintained

thereafter.

DC3 Closure Plan

1 A Closure Plan must be submitted for the Director's approval, within 12 months of the
date of commencement of construction and reviewed and approved at least every three

years thereafter.

2 The Closure Plan must be prepared in accordance with any guidelines issued by the
Director, and with reference to the Best Practice Environmental Management in Mining

series related to mine closure published by the Commonwealth Department of Industry,
Innovation and Science, any revisions or supplements to this document, and in
accordance with the Minerals Council of Australia Strategic Framework for Mine
Closure;

3 The Closure Plan must include details of

3.1 the financial provisions for closure, determined in accordance with accepted

accounting standards, and an itemised estimation of the probable costs of

rehabilitation works; and

3.2 post closure maintenance and monitoring.

DC4 Stockpiling of surface soil
Prior to commencement of extractive activities on any portion of The Land, surface soils must

be removed in that portion of The Land to be disturbed by the conduct of the activity and
stockpiled for later use in rehabilitation of The Land. Topsoil must be kept separate from
other overburden and protected from erosion or other disturbance.
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Effluent DisDOsal

El Retention of sediment
During construction activities all reasonable measures must be implemented to ensure that

solids entrained in stormwater traversing the construction site are retained on The Land. Such

measures may include provision of strategically located sediment fences, and appropriately

sized and maintained sediment settling ponds.

E2 Maintenance of settling ponds
Sediment settling ponds must be periodically cleaned out to ensure that the pond design
capacity is maintained. Sediment removed during this cleaning must be securely deposited

such that sediment will not be transported off The Land by surface mn-off.

E3 Perimeter drains

1 A perimeter cut-off drain or drains must be constructed at strategic locations on The

Land to prevent surface nm-off from entering the area used or disturbed in carrying out

the activity. All reasonable measures must be implemented to ensure that sediment

transported along these drains remains on The Land. Such measures may include

provision of strategically located sediment fences, appropriately sized and maintained

sediment settling ponds, vegetated swales, detention basins and other measures.

2 Drains must have sufficient capacity to capture run-off that could reasonably be

expected to arise during a 1 in 20 year, 24 hour rainfall event. Maintenance activities

must be undertaken regularly to ensure that this capacity does not diminish.

E4 Discharge from the Tailings Storage Facility

1 Unless otherwise approved in writing by the Director:

1.1 Potentially contaminated water must only be discharged from the Land via the

TSF 2 spillway;
1.2 All reasonable and practicable measures must be taken to identify seepages on the

Land;and

1.3 All seepages identified on the Land, that have the potential to cause
environmental harm, must be investigated and reported to the Director as soon as

reasonably practicable.

2 Unless otherwise approved in writing by the Director:

2.1 water discharged from TSF 2 must have a minimum pH of 8.5; and

2.2 the discharge from the TSF 2 spillway must not contain concentrations of the

substances listed in Column 1 of Table 1, that exceed the emission limits specified
in Column 2 of Table 1;

3 Table 1

Column 1 (Parameter)

Total Suspended Solids

Sulphate

Total Lead

Total Zinc

Total Copper

Total Aluminium

Total Arsenic

Column 2 (Emission Limit)

30 (mg/L)

300 (mg/L)

0.6 (mg/L)

0.8 (mg/L)

0.2 (mg/L)

0.5 (mg/L)

0.02 (mg/L)
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Flora And Fauna

FF1 Vegetation Clearing
Clearing of vegetation must occur only within the TSF2 Footprint Area (estimated total area
of 61.9 hectares) shown at Attachment 1, unless otherwise approved in writing by the
Director.

FF2 Tasmanian Devil and Spotted-tailed Quoll survey

1 No more than 60 days prior to the commencement of any vegetation clearance on The

Land, or by a date specified in writing by the Director:

1.1 a survey of the area to be disturbed for Tasmanian Devil and Spotted-tailed Quoll
dens must be conducted in accordance with the Guidelines for Natural Values

Sin'veys - Terrestrial Development Proposals, prepared by the Natural and
Cultural Heritage Division of the Department of Primary Industries, Parks, Water
and Environment (2015), and specifically for Tasmanian Devils, the Sw-vey
Guidelines and Ivlanagement Advice for Development Proposals that may impact

on the Tasmanian Devil (Sarcophihis harrisii) - A supplement to the 'Guidelines
for Natural Values Surveys - Terrestrial Development Proposals, prepared by the

Natural and Cultural Heritage Division of the Department of Primary Industries,
Parks, Water and Environment (2015), or any subsequent revisions of these

documents.

1.2 the person(s) conducting the survey must be appropriately qualified in the
identification of these species and their habitat;

1.3 a report outlining the findings of the survey must be submitted to the Director
prior to the commencement of vegetation clearance; and

1.4 in the event that a Tasmanian Devil and/or Spotted-tailed Quoll den(s) is located,
the Director must be notified immediately upon completion of the survey, and a

proposal for management of the den(s) submitted to the Director for approval,
prior to any clearance occurring.

FF3 Washdown Guidelines
Prior to entering the land, machineiy must be washed in accordance with the Washdown

Guidelines, or any subsequent revisions of that document.

FF4 Weed management
The person responsible for the activity must ensure that The Land is kept substantially free of
weeds using weed control measures to the satisfaction of the Director.

Hazardous Substances

HI Storage and handling of hazardous materials

1 Unless otherwise approved in writing by the Director, all environmentally hazardous
materials, including chemicals, fuels, and oils, stored on The Land in volumes

exceeding 250 litres must be stored and handled in accordance with the following:

1.1 Any storage facility must be contained within a spill collection bund with a net
capacity of whichever is the greater of the following:

1.1.1 at least 110% of the combined volume of any interconnected vessels within

that bund; or

1.1.2 at least 110% of the volume of the largest storage vessel; or

1.1.3 at least 25% of the total volume of all vessels stored in that spill collection
bund;or
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1.1.4 the capacity of the largest tank plus the output of any firewater system over

a twenty minute period.

1.2 All activities that involve a significant risk of spillages, including the loading and
unloading of bulk materials, must take place in a bunded containment area or on a

transport vehicle loading apron.

1.3 Bunded containment areas and transport vehicle loading aprons must:

1.3.1 be made of materials that are impei-vious to any environmentally hazardous

material stored within the bund;

1.3.2 be graded or drained to a sump to allow recovery of liquids;

1.3.3 be chemically resistant to the chemicals stored or transferred;

1.3.4 be designed and managed such that any leakage or spillage is contained

within the bunded area (including where such leakage emanates vertically
higher than the bund wall);

1.3.5 be designed and managed such that the transfer of materials is adequately

controlled by valves, pumps and meters and other equipment wherever

practical. The equipment must be adequately protected (for example, with

bollards) and contained in an area designed to permit recovery of any

released chemicals;

1.3.6 be designed such that chemicals which may react dangerously if they come

into contact have measures in place to prevent mixing; and

1.3.7 be managed such that the capacity of the bund is maintained at all times (for
example, by regular inspections and removal of obstructions).

H2 Hazardous materials (< 250 litres)

1 Unless otherwise approved in writing by the Director, each envirorunentally hazardous

material, including chemicals, fuels and oils, stored on The Land in discrete volumes

not exceeding 250 litres, but not including discrete volumes of 25 litres or less, must be

stored within bunded containment areas or spill trays which are designed and

maintained to contain at least 110% of the volume of the largest container.

2 Bunded containment areas and spill trays must be made of materials that are impervious

to any environmentally hazardous materials stored within the bund or spill tray.

H3 Spill kits
Spill kits appropriate for the types and volumes of materials handled on The Land must be
kept in appropriate locations to assist with the containment of spilt environmentally hazardous

materials.

Monitoring

Ml Dealing with samples obtained for monitoring

1 Any sample or measurement required to be obtained under these conditions must be

taken and processed in accordance with the following:

1.1 Australian Standards, the National Association of Testing Authorities (NATA)
accredited methods, the American Public Health Association Standard Methods
for the Analysis of Water and Waste Water or other standard(s) approved in
writing by the Director;

1.2 samples must be tested in a laboratory accredited by NATA, or a laboratory

approved in writing by the Director, for the specified test;
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1.3 results of measurements and analysis of samples and details of methods employed

in taking measurements and samples must be retained for at least three (3) years

after the date of collection;

1.4 measurement equipment must be maintained and operated in accordance with

manufacturer's specifications and records of maintenance must be retained for at

least three (3) years; and

1.5 noise measurements must be undertaken in accordance with the Tasmanian Noise

Measurement Procedures Manual.

M2 Monitoring requirements
Unless otherwise specified in writing by the Director, monitoring must be undertaken in
accordance with the requirements and locations specified in Attachment 2 and further

identified in Attachment 3. The resultant monitoring data must be reported to the Director in
the Annual Environmental Review in accordance with the requirements set out in Condition

G7.

Waste Management

WM1 Tailings disposal

1 Unless otherwise approved in writing by the Director, no failings are to be deposited on
The Land until the completion of construction ofTSF 2 Stage 1.

2 Unless otherwise approved in writing by the Director, only failings from the Hellyer
mine and processing plant may be deposited on The Land.

3 All failings deposited on The Land must be contained within TSF 2.

4 Unless otherwise approved in writing by the Director, failings must be discharged into
TSF 2 under a water cover of at least 2 metres.

WM2 Disposal of PAF and UC material brought onto the Land
All PAF and UC material brought onto the Land must be disposed of in TSF 2 under a water
cover of at least 2 metres.
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Schedule 3: Information

Legal Oblieations

L01 EMPCA
The activity must be conducted in accordance with the requirements of the Environmental

Management and Pollution Control Act 1994 and Regulations thereunder. The conditions of

this document must not be construed as an exemption from any of those requirements.

L02 Storage and handling of dangerous goods, explosives and dangerous substances

1 The storage, handling and transport of dangerous goods, explosives and dangerous

substances must comply with the requirements of relevant State Acts and any

regulations thereunder, including:

1.1 Work Health and Safety Ad 2012 and subordinate regulations;

1.2 Explosives Act 2012 and subordinate regulations; and

1.3 Dangerous Goods (Road and Rail Transport) Act 2010 and subordinate
regulations.

LOS Aboriginal relics requirements

1 Aboriginal relics, objects, sites, places and human remains regardless of whether they

are located on public or private land, are protected under the Aboriginal Heritage Act

1975.

2 Unanticipated discoveries of Aboriginal heritage must be reported to Aboriginal
Heritage Tasmania on 1300 487 045 as soon as possible.

L04 Change of responsibility
If the person responsible for the activity ceases to be responsible for the activity, they must

notify the Director in accordance with Section 45 of the EMPCA.

Other Information

Oil Waste management hierarchy

1 Wastes should be managed in accordance with the following hierarchy of waste
management:

1.1 waste should be minimised, that is, the generation of waste must be reduced to the

maximum extent that is reasonable and practicable, having regard to best practice

environmental management;

1.2 waste should be re-used or recycled to the maximum extent that is practicable;

and

1.3 waste that cannot be re-used or recycled must be disposed of at a waste depot site

or treatment facility that has been approved in writing by the relevant planning
authority or the Director to receive such waste, or otherwise in a manner approved

in writing by the Director.

012 Notification of incidents under section 32 of EMPCA
Where a person is required by section 32 ofEMPCA to notify the Director of the release of a
pollutant, the Director can be notified by telephoning 1800 005 171 (a 24-hour emergency
telephone number).
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013 Dam safety

1 All works, including the construction, repair, maintenance and monitoring of the TSF,

must be undertaken in accordance with:

1.1 the Water Management Act 1999; and

1.2 the Water Management (Safety of Dams) Regulations 2011.
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PCE 9789 Attachment 1: The Land

UTM Zone 55G|

A 391395.72 m E
5397109.82 m S

391404.58 m E
5396844.18 m S

'I

391804.03 m E
5395979.73 m S

392203.79 m E
5396770.77 m S

392133.24 m E
5396575.61 m S

392409.97 m E
5396284.53 m S

PRELIMINARY

0 5 FEB 2019



PCE 9789 Attachment 2: Monitoring Requirements

Location

UTM"

391382 m E

5396227 m S

391453 m E

5396014 m S

391842 m E

5396150 m S

391436 m E

5396402 m S

391522 m E

5396258 m S

392516 m E

5396017 m S

391462 m E

5396302 m S

390983 m E

5396858 m S

390875 m E

5396627 m S
391432 m E

5396199 m S

Short name

HI

H2

TSF 2 outflow

MB2+

MB3A+

MB 4

Seepage toe

drainsumpTSF2

GWA1

GWA2

GWA3

Field parameters

pH

M

M

D

M

M

Q

D

Q

Q

Q

Cond.

M

M

D

M

M

Q

D

Q

Q

Q

Temp

M

M

D

M

M

Q

D

Q

Q

Q,

Flow/
SWL

cont.

Q

cont.

M

M

Q

N.A.

Q

Q

Q

Laboratory analyses

Total

metals

M

Q

Q

M

M

Q

M

Q

Q

Q

Dissolved
metalsA

M

Q

Q

M

M

Q

M

Q

Q

Q

Sulfate

M

Q

Q

M

M

Q

M

Q

Q

Q

Acidity

M*

Q*

Q*

M

M

Q.

M

Q

Q

Q

TSS

M

Q

Q

M

M

Q

M

Q

Q

Q.

Alkalinity

M*

Q

Q

M

M

Q

M

Q

Q

Q

Lab

PH

M

Q

Q

M

M

Q

M

Q

Q

Q

Anionsand

Cations: Na+, K+,

Mg2+' Ca2+- CI-,

C03-2,HC03-

M

Q

Q

M

M

Q

M

Q

Q

Q

Note: Monitoring frequency D= daily, W= weekly, M= monthly, Q= quarterly, cont. = continuous.

+ Cease monitoring ifgrouting stopped seepage flows downstream ofTSF 2 embankment.

A The following metals will be included in the analysis of total and dissolved metals: Al, Zn, Pb, Cu, As, Cd, Co, Cr, Mn, Mo,V, Fe, Sb, Cr, Ti and Ga.

* Precise location to be confirmed after construction.
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PCE 9789 Attachment 3: Monitoring locations
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