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 C o n t e n t s 

Groundwater monitoring in the vicinity of the ASF is limited by site constraints making it difficult to clearly 
differentiate potential impacts of the ASF operation from the surrounding groundwater influences. 
Comparison of the groundwater quality results however, for the underdrain beneath the ASF and adjacent 
groundwater bore against the quality of ASF leachate discharge suggests that seepage from ASF (should it 
occur) is of notably better water quality and unlikely to adversely impact on the groundwater.  

Going forward, an alternative approach is to be adopted for identification of potential integrity problems 
associated with the ASF compacted clay liner (CCL) involving generation of an accurate ASF water balance 
and supported by continued monitoring of surface and groundwater quality and flows within the vicinity 
of the ASF. 

The total cost of continuing to operate the trial as a permanent ASF with progressive filling and placement 
of the proposed detailed designed cover system design at closure is estimated to be $2.28M. 
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(sound intensity measure) 

AER Annual Environmental Review  D-Dam Tailings storage facility known as 
D-Dam 

ABS Australian Bureau of Statistics  DDR Detailed Design Report 
AHD Australian Height Datum  DRP Decommissioning and 

Rehabilitation Plan 
Al Aluminum  EC Electrical Conductivity 
ALARP As Low as Reasonably Practicable  EIA Environmental Impact Assessment 
AMD Acid Metalliferous Drainage  EIS Environmental Impact Statement 
ANC Acid Neutralising Capacity  EMS Environmental Management 

System 
ANCOLD Australian National Committee on 

Large Dams 
 EMP Environmental Management Plan 

As Arsenic  EMPC Act Environmental Management and 
Pollution Control Act 1994 

ASF Aggregate Storage Facility  EPA Environmental Protection 
Authority 

ASS Acid Sulfate Soils  EPBC Act Environment Protection and 
Biodiversity Conservation Act 1999 

AUD Australian Dollars  EPN Environment Protection Notice 
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Figure 2: Proximity of the existing trial NAF ASF footprint to existing Renison infrastructure 
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Figure 4: Modelled sulphate seepage concentrations and seepage rates from ASF during operation and 
closure (Earth Systems, 2019) 

 
Figure 5: Modelled arsenic seepage concentrations and seepage rates from ASF during operation and 
closure (Earth Systems, 2019) 

 

Figure 6: Modelled manganese seepage concentrations and seepage rates from ASF during operation and 
closure (Earth Systems, 2019) 
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6.3.3 Natural hazards 

The ASF is situated mid-slope within a valley so is not exposed to strong prevailing winds, nor prone to 
flooding. 

Seismic activity in nearby areas is monitored as part of TSF management. A Dam Safety and Emergency 
Plan has been developed for TSFs on the Renison site which detail that the likelihood of seismic activity is 
rare, but risk consequence is major, and the risk rating considered is high, should an event occur as it would 
trigger uncontrolled release of decant water into the Argent River or Ring River and Lake Pieman. 

Potential rupture of the trial ASF is possible in the event of seismic activity but is unlikely to result in 
catastrophic or major failure risk that is possible for a TSF, as it is free draining and does not have properties 
that would result in liquefaction. 

The trial ASF has been constructed adjacent to highly modified environment of the Renison Process Plant 
but close to dense forest within an area which has a fire prone zoning (Council, 201511). 

The trial ASF is not situated within an area with a landslip risk listing, nor are ASS recorded as present within 
the area (LISTmap, 2021). 

6.3.4 Climate 

Renison is inland at approximately 198m above sea level, with adjacent mountains rising to above 1,000m. 
Renison is in the highest rainfall area of Tasmania. A summary of local meteorological records from the 
nearby Mt Read Bureau of Meteorology (BOM) weather station (all parameters) and BMTJV site weather 
station (local rainfall) are provided in Table 11. 

The FMEA (Okane 2020b) mentioned in Section 4.4 is based on a long-term (109-year) average rainfall of 
2,200mm per year (Bureau of Meteorology, Renison Bell Station No. 97021). 
  

 
11 Council, 2015 West Coast Community Plan to 2025. Prepared by West Coast Council, 2015. 
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o During the 2019 construction campaign, a new subsoil drain design was developed that 
comprised NAF aggregate overlaid with Texcel P49 geofabric. The 300mm liner was then 
constructed directly on top of the drain 

o The drain was constructed over the 2019 and 2020 construction campaigns, being extended 
up the eastern and western slopes nominally to RL 2170m to capture any potential seepage 
from the hillside; and 

o Site observations in March 2019 confirmed the subsoil drains were free draining and 
appeared to be functioning as intended. 

For further description of construction, filling, and operation of the trial ASF refer to Tables 5 and 6 in 
Section 2.4. 

7.3 Images of the trial ASF construction and filling operations to date 

Figures 9 to 11 provide a pictorial description of the ASF construction works completed to the specified 
date and Figure 12 shows interim filling in a recent view of the facility. 

Figure 9: Trial ASF basal CCL works completed (July, 2018) 
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Figure 10: Extension of the basal CCL on the eastern side and filling progress (August 2019) 

 
Figure 11: Progress of filling operations within the void and improvements (March 2021) 

 
 
Note: Improvement of the perimeter drain on the eastern side of the ASF and installation of polylines to 
eliminate potential seepage from the open drain into the ASF. 
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Figure 13: Acid base account (ABA) to Total S plot of sorted waste rock (July 2018 to January 2021) 

 
Figure 14: Sorted waste rock aggregate NAGpH versus NAPP 
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Figure 15: Comparison of sulphate concentrations in ASF leachate and CR against EPN discharge limit 

  
 

Figure 16: Comparison of pH concentrations in ASF leachate and CR against EPN discharge limit 

 

When ASF leachate discharge water quality (from the date of improvement works in March-April 2019) are 
compared against the EPN discharge limits for CR, several parameters (as listed in Table 13) were recorded 
to be at elevated levels. On all these listed occasions, the quality of discharge measured at CR on (or 
around) those dates were found to meet EPN discharge limits (i.e. the Lower CR Dam was shown to have 
adequately treated ASF leachate discharge).  

Test work identified As and Ni as metals of potential concern in ASF leachate discharge over time (Figures 
17 and 18).  
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Figure 17: Comparison of Arsenic concentrations in ASF leachate and CR against EPN discharge limit 

  
 
 

Figure 18: Comparison of Nickel concentrations in ASF leachate and CR against EPN discharge limit 

  

Concentrations of these metals are consistently below the EPN discharge limit for CR, and generally below 
the CR concentration since improvement works were implemented. With the exception of one notable 
sampling event on 15 December 2020. The sample collected on that day contained concentrations above 
EPN limits for As, Cd, cobalt (Co), chromium (Cr), Cu, Fe, Ni, Pb and Zn (as shown in summary of results 
provided in Appendix L). Figure 18 clearly shows this variable result for Ni. 

Sampling notes recorded that works had been occurring near the ASF discharge point at the time (i.e. the 
sample was collected during atypical ASF operational conditions). Since the results for the sample were 
high for all parameters tested for during that sampling event and notably different to typical 
concentrations, they are considered to be erroneous. 
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Figure 20: Comparison of modelled and actual arsenic concentrations in ASF leachate 

 
 

Figure 21: Comparison of modelled and actual manganese concentrations in ASF leachate 

 
 









https://epa.tas.gov.au/Documents/Soil_and%20_Water_Management_Fact%20_Sheet_1.pdf
https://epa.tas.gov.au/Documents/Soil_and%20_Water_Management_Fact%20_Sheet_1.pdf
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Figure 23: General arrangements for surface water management 
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Site water improvement project and LCD water quality changes 

In recent years, review, and analysis of the Renison site water balance has been undertaken to calibrate a 
catchment run-off model. This information has formed the basis of continual site water management 
improvement initiatives which have been designed and implementation of further water management 
measures in 2023 has reduced the quantity of mine and operation related water being direct to LCD 
(thereby reducing TSS and preventing discharge of low pH water) such that the LCD will receive primarily 
catchment and ASF seepage water only.  

During the first quarter of 2024, BMTJV conducted further removal of accumulated sludge from LCD to 
increase its settling capacity and reduce suspended solids in CR discharge. The LCD has now been re-
commissioned and is operating effectively, with LCD discharge water quality (measured at CR) consistently 
meeting discharge limits. 

A new water treatment facility has been constructed as part of the site water improvement project to 
capture and treat contaminated water (CWTP). Most critically the new plant receives all underground 
water from the 1950, 1900 and V40 pumps for treatment and discharge to the D-Dam TSF as shown in 
Figure 24. A return pumping system has been installed at the Lower CR Dam, capturing outflow and 
recirculating it back to the CWTP for treatment. In contrast, higher rainfall events will cause overtopping 
at this location, directing the excess water to the CR licensed discharge point as per previous arrangements.  

A return pumping system has also been installed from D-Dam to allow water to be returned to the Process 
Plant for reuse within the mill and processing systems. 

Figure 24: Process flow diagram for the Water Treatment Plant (to D-Dam, return pumping system not 
illustrated) 

 
 

Table 14 comprises two pie charts extracted from the Annual Environmental Review FY2023 Report for the 
Renison Operation. Chart A identifies the types of water quality non-compliance measured at CR during 
the period of implementing the site water improvement works; the highest being TSS at 59%.   Further 
analysis presented in Chart B, shows that some of the highest contributors to non-compliance are due to 
reduced settling capacity in the Lower CR Dam (32%), heavy rainfall within the catchment (23%) and 
dredging activities within the Lower CR Dam (14%). 
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Figure 25: Comparison of pH in ASF leachate discharge, underdrain groundwater discharge and the 
groundwater bore (GW16) 

 

 

Figure 26: Comparison of arsenic in ASF leachate discharge, underdrain groundwater discharge and the 
groundwater bore (GW16) 
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Figure 27: Comparison of manganese in ASF leachate discharge, underdrain groundwater discharge and 
the groundwater bore (GW16) 

 

 

Figure 28: Comparison of nickel in ASF leachate discharge, underdrain groundwater discharge and the 
groundwater bore (GW16) 
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Figure 29: Hazardous material (Schedule 12) manifest for the Renison site 
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25 May 2018 

Mark Recklies 
General Manager 
Bluestone Mines Tasmania J/V P/L 
Murchison Highway 
Renison Bell  TAS   

Our ref: 3218715-20524 
Your ref:  
 

Dear Mark,   

Renison ASF Design and Construction  
Site Visit 9 -10 May 2018 

1 Introduction  

GHD Pty Ltd (GHD) has been engaged by Bluestone Mines Tasmania Joint Venture (BMTJV) to provide 
detailed design and construction phase services for an Aggregate Storage Facility (ASF) at Renison 
Mine. Shaw Contracting (Shaw) is undertaking the construction works. 

This letter provides a summary of a site visit undertaken on 9-10th May 2018. The purpose of the site visit 
was to provide a general inspection pre-construction, inspect the foundation, and inspect a section of 
federal tailings located on site.  

The following personnel were in attendance at an informal site meeting on 9th May 2018: Mark Recklies 
(BMTJV), Peter Stirling (BMTJV), John Harbinson (Shaw), Gareth Davey (Shaw) and Rhys Koppelmann 
(GHD). 

2 Site Visit Details  

Key findings of the site visit were as follows: 

�x The foundation for the Zone 3 in fill section on the valley floor (as per the drawings) was 
satisfactory and mainly consisted on firm to stiff weathered argillite material (Figure 3). This had 
previously been approved as a hold point on 08.05.18 subject to site inspection. 

�x There was a section of federal tailings (Figure 1) within the site boundary that was not suitable to 
remain as foundation material. The federal tailings was compacted and consisted of sand/silt like 
particles (Figure 2). It was suggested on site that the tailings could be mixed with argillite 
material and be used as Zone 3 material. On 10.05.2018 a trial of argillite mixed with federal 
tailings was undertaken. The trial was performed in dry weather following overnight rain and a 
1:1 ratio was used (Figure 4). A 35 t excavator was used to mix argillite and federal tailings on a 
firm base, before 2-3 passes of the excavator were performed. The top was then bucket tamped 
and scraped for inspection. The resulting mix contained a large amount of fines and indicated a 
low strength (Figure 5). As a result of the trial, it is recommended the tailings be stored upstream 
of the Lower Crusher Dam, at the downstream toe of the ASF, and the toe of the ASF be moved 
upstream as required to accommodate. 
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�x The nominated Zone 3 material consisted of weathered argillite and was satisfactory.  

 

Yours Sincerely, 
 

Rhys Koppelmann  
Civil Engineer 

62100600 
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Figure 1 Downstream end of the site extents looking South, Lower Crusher Dam on RHS  

 

Figure 2 Compacted federal tailings  

Federal Tailings 
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Figure 3 Site arrangement with the ore sorter pictured atop of the embankment  

 

Figure 4 1:1 ratio of federal tailings and argillite trial  
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Figure 5 Inspecting the layer following compact ion with a 35 t excavator  

 



 
 

 

5 June 2018 

Mark Recklies 
General Manager 
Bluestone Mines Tasmania J/V P/L 
Murchison Highway 
Renison Bell  TAS   

Our ref: 3218715-86145 
Your ref:  
 

Dear Mark,   

Renison ASF Design and Construction  
Site Visit 30 May 2018  

1 Introduction  

GHD Pty Ltd (GHD) has been engaged by Bluestone Mines Tasmania Joint Venture (BMTJV) to provide 
detailed design and construction phase services for an Aggregate Storage Facility (ASF) at Renison 
Mine. Shaw Contracting (Shaw) is undertaking the construction works. 

This letter provides a summary of a site visit undertaken on 30-31st May 2018. The purpose of the site 
visit was to provide a general inspection, inspect sections of the foundation, and inspect and discuss the 
proposed alignment of the subsoil drain.  

The following personnel were in attendance at an informal site meeting on 30th May 2018: Mark Recklies 
(BMTJV), John Harbinson (Shaw), Gareth Davey (Shaw) and Rhys Koppelmann (GHD). 

2 Site Visit Details  

Key findings of the site visit were as follows: 

�x During the site visit on 30th May, a proposed subsoil drain alignment and modification were 
discussed (Figure 1). Concerns were raised as to the permeability of the surrounding subgrade 
of the subsoil drain and its ability to capture seepage. A proposed modification was to locally 
place blanket filters which would capture known seepage points and direct groundwater flow into 
the subsoil drain. GHD accept the proposal of locally placing blanket filter to capture 
groundwater from seepage points (approximately 5 as discussed on site) and recommend the 
blanket filter be constructed from Zone 2A. The subsoil drain should have a minimum grade of 
1%. 

�x BMTJV also discussed the timeframe in which the clay liner would likely be completed and 
advised that RL 2170 m may not be reached before winter 2018 but would be completed when 
the weather improves later in the year (Figure 2). This is noted and it is recommended that the 
subsoil drain be covered to mitigate the risk of contamination with fines. 

�x BMTJV indicted the NAF aggregate may be ready to be placed within 3 weeks and the method 
for placement would be to form a road and create pile(s) of aggregate. BMTJV inquired if any 
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erosion on the clay liner could be repaired as required. This approach is not recommended as it 
would be difficult to demonstrate appropriate levels of quality assurance for any repair works 
implemented and the performance of the liner is likely to be compromised.  It is recommended 
that Zone 3 cover be used for erosion protection of the liner as per the drawings and Technical 
Specification.  

�x The foundation was inspected on the southern side and consisted of highly weathered to 
extremely weathered argillite (Figure 3 & Figure 4). This area should be lined in accordance with 
the design as insitu clay does not generally have the same permeability as re-compacted clay 
due to inherent defects in the soil structure (i.e. cracks, root penetrations). 

 

Yours Sincerely, 
 

Rhys Ko ppelmann  
Civil Engineer 

62100600 
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Figure 1 Toe of the existing Ore sorter embankment.  

 

Figure 2 Looking at the ore sorter embankment from the downstream toe.  
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Figure 3 Embankment on the southern side.  

 

Figure 4 Close up of foundation on the southern side.  



 
 

 

 

18 July 2018 

Mark Recklies 
General Manager 
Bluestone Mines Tasmania J/V P/L 
Murchison Highway 
Renison Bell  TAS   

Our ref: 3218715-29801 
Your ref:  
 

Dear Mark, 

Renison WRD Design  
Site Visit 4 July 2018  

1 Introduction  

GHD Pty Ltd (GHD) has been engaged by Bluestone Mines Tasmania Joint Venture (BMTJV) to provide 
detailed design and construction phase services for an Aggregate Storage Facility (ASF) at Renison 
Mine. Shaw Contracting (Shaw) is undertaking the construction works. 

This letter provides a summary of a site visit undertaken on 4th July 2018. The purpose of the site visit 
was to provide a general inspection, inspect the clay liner that had been placed to date, and inspect and 
discuss the constructed subsoil drain.  

The following personnel were in attendance at an informal site meeting on 4th July 2018: Mark Recklies 
(BMTJV), John Harbinson (Shaw), Gareth Davey (Shaw), Brian Mansell (Shaw) and Rhys Koppelmann 
(GHD). 

2 Site Visit Details  

Key findings of the site visit were as follows: 

�x During the site visit on 4th July, the extents of the completed clay liner were inspected. In 
general, the clay liner that had been constructed was visually assessed as satisfactorily. The 
majority of the base of the ASF had been rolled with a smooth drum roller (Figure 1). There were 
some isolated sections of liner that did not have a smooth finish such as the embankment of the 
southern side, and sections where machinery had tracked across. The southern embankment 
was not smooth drum rolled due to the roller being unable to gain traction (Figure 2). It was 
noted there were some larger particles > 100mm which does not comply with the technical 
specification. The southern embankment section should have additional passes when 
construction works re-commence.  The remainder of the liner had no signs of erosion at the time 
of the inspection.  It is understood that aggregate from the ore sorter is planned to be placed as 
erosion protection over the liner once available. The total clay liner extents that have been 
completed to date are shown in SK001. 

�x GHD has received photos from Shaw during the construction of the downstream end of the 
subsoil drain and sections of the upstream construction (Figure 3 to Figure 9). Sections of the 
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upstream subsoil drain were noted to have had Zone 2B placed with no Zone 2A encapsulation 
layer (Figure 10). This is unfavourable as there is potential for fines to wash through the Zone 2B 
and block the Megaflo. It was suggested by BMTJV on site the subsoil drain could be uncovered 
to expose the filter material to increase the capacity temporarily through the winter months. As 
this approach will expose the filter material, it may result in the material being displaced by 
overland flow. The drain should be preserved in its current state and the liner extents completed 
when the weather improves. The section of seepage (Figure 11) through the incomplete clay 
liner should be repaired when work resumes and the liner is extended further up the ore sorter 
embankment. 

�x It was noted on site that the downstream toe bund was constructed further downstream than 
intended and over a section of federal tailings which was placed between the Lower Crusher 
Dam and the adjacent Zone 3 backfill material (Figure 12). This section should not have any 
aggregates placed overtop as this may pose a stability issue. The approved area of placement is 
as per SK001.  

�x It was noted on site the PVC drainage pipe at the downstream toe was at approximately half 
capacity in moderate rain. GHD understands the cut-off drain to be constructed at the top of the 
ore sorter embankment is still to be completed which should reduce overland flow to the pipe.  
Placement of aggregate materials at the ASF will also attenuate flows through the pipe.   

Subsequent to the site meeting GHD received the following test results from Shaw on 10.07.18: 

�x Zone 3 Fill Density �± RE004-18-4U-AA 

�x Zone 3 Fill Density �± RE004-18-4U-AB 

�x Zone 1 Density �± RE004-18-4U-AG 

�x Zone 1 Density �± RE004-18-4U-AH 

�x Zone 1 Density �± RE004-18-4U-AI 

�x Zone 1 Density �± RE004-18-4U-AJ 

�x Zone 1 Perm �± RE004-18-4U-LAA 

�x Zone 1 PSD �± RE004-18-4U-AK 

�x Zone 1 PSD �± RE004-18-4U-AL 

�x Zone 1 PSD �± RE004-18-4U-AM 

�x Zone 1 PSD �± RE004-18-4U-AN 

A review of the test results concluded the following: 

�x The Zone 3 fill density results comply with the requirements of the Technical Specification. 

�x The Zone 1 density results comply with the Technical Specification. 
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�x 3 of the Particle Size Distribution results fail to comply with the minimum of 30 % passing 
0.075 mm sieve, however permeability test results comply with the requirements of the Technical 
Specification. 

 

 

 

Yours Sincerely,  

Rhys Koppelmann  
Civil Engineer 
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Figure 1 Clay liner extents  

 

Figure 2 Southern embankment extents  
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Figure 3 Megaflo in subsoil drain (photo supplied by Shaw)  
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Figure 4 Subsoil drain prior to placement of clay liner (photo supplied by Shaw)  
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Figure 5 Placement of Zone 2A (photo supplied by Shaw)  
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Figure 6 Placement of Megaflo (photo supplied by Shaw)  
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Figure 7 Placement of Zone 2B (photo supplied by Shaw)  

 



 
 

10 3218715/Renison ASF Site Visit 04 July 2018 

 

Figure 8 Section of Zone 2B (photo supplied by Shaw)  
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Figure 9 Zone 2B placement to create a blanket filter (photo supplied by Shaw)  
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Figure 10 Exposed Zone 2B filter blanket  
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Figure 11 Seepage area at the downstream toe of the ore sorter embankment  

 

Figure 12 Downstream toe which includes fe deral tailings directly upstream  
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