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Executive summary 
Introduction 

Simcoa Operations Pty Ltd (Simcoa) is proposing to expand operations for a new quartzite mine 

located approximately 15 km north of Moora in the Wheatbelt of Western Australia. Simcoa 

engaged GHD to undertake several studies to support the approvals process for the expansion. 

This reports presents the outcomes of the desk-top Materials Characterisation assessment to 

understand the potential risks posed by Acid and Metalliferous Drainage (AMD), radioactivity 

and air-borne hazards (asbestos/silica) as a consequence of proposed mine expansion.  

The Materials Characterisation is constrained to the waste-rock - which will remain on site, 

given that the ore-grade material will be transported, processed and managed off-site.  

This report is subject to, and must be read in conjunction with, the limitations set out in section 

1.3 and the assumptions and qualifications contained throughout the Report. 

Key findings 

Acid and Metalliferous Drainage: Although sufficient mineralogical and assay information is 

unavailable to characterise the acid leaching risks of the waste rock, the geological setting 

(silica-orebody) and anecdotal information supports that elevated concentrations of sulfide are 

not anticipated and that the likelihood of acidic leaching at elevated concentrations and 

increased rates, should be low. 

Provided that the risk of acidic conditions remains low, and that metal numbers are constrained 

to the more commonly occurring metals associated with a silica style ore-body (eg: Fe, Al, Mn), 

conditions should not be conducive for leaching and mobilisation of metals at elevated 

concentrations. 

The risk that waters with elevated salinity will leach from the waste rock and the pit-walls at 

concentrations which may cause adverse impacts is considered low, given that readily 

dissolvable minerals are likely not present at notable concentrations in the geological profile 

(ancient weathered and silicic geological profile).  

Radioactivity: Although not characterised through former testing, the silicic mineralogy and 

lithology (predominantly chert) indicates that minerals which commonly exhibit elevated 

radioactivity (above that of background) are unlikely to be present.  

The mining process should not concentrate any background radioactivity, given that the waste 

rock is not subject to processing (relocated to the waste rock landform), and that the ore and 

residual processed material will be managed off-site. 

Air-borne hazards: Although not confirmed, the occurrence of asbestos is not anticipated 

within this style of silica based ore-body. However, the silicic mineralogy of the ore body 

indicates there is an elevated risk of exposure to human health from air-bore silica. 

Recommendations: While the qualitative information indicates that the issues relating to the 

risk of acidic, metalliferous and saline drainage, radioactivity and asbestos appears to be low, 

confirmation is required given the lack of relevant data (as is required by DMIRS). As a 

consequence, laboratory testing is recommended to screen these issues within the waste-rock, 

as follows: 



 

GHD | Simcoa Operations Pty. Ltd. - North Kiaka Proposed Mine Expansion- Materials Characterisation Assessment 

Report, 6137455 | ii 

 Acid neutralising capacity (ANC): 12 samples  

 Net acid generation (NAG) : 12 samples  

 Sulfur speciation:  6 samples  

 Metals comprehensive (full ICPMS scan, including U and Th):  6 samples 

 Leach testing (major-ions, pH, EC, metals):  6 samples  

 Radioactivity screen/gross alpha and beta:  4 samples 

 Asbestos mineral fibres: 12 samples 

Follow-up testing may be warranted, if the results of the laboratory testing do not confirm the 

assumptions that the Site, excluding air-borne silica, generally exhibits a low risk with respect to 

material characterisation. 

Mining activities and waste-rock dumps should be managed to prevent the generation of air-

bore silica at concentrations which may cause adverse impacts to human health. 
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1. Introduction 
1.1 Project background 

Simcoa Operations Pty Ltd (Simcoa) operates the Moora Quartzite Mine (the Existing Mine) and 

the Kemerton Silicon Smelter (the Smelter). The Existing Mine is located 15 km north of Moora 

on tenements M70/191, G70/91, G70/92 and G70/93, in the Wheatbelt region of Western 

Australia (WA) (Figure 1). The Existing Mine produces high purity quartzite which is transported 

via truck to the Smelter located in the Kemerton Strategic Industrial Area approximately 17 km 

north-east of Bunbury in the South West of WA (Figure 1).  

The Existing Mine and Smelter are governed by the provisions of the Silicon (Kemerton) State 

Agreement Act 1987 (the State Agreement Act) in addition to environmental approvals issued in 

accordance with Parts IV and V of the Environmental Protection Act 1986 (EP Act), the Mining 

Act 1978 (Mining Act) and the Rights in Water and Irrigation Act 1911 (RIWI Act).  

Simcoa is considering developing a new greenfield quartzite mine at North Kiaka (the Proposed 

Mine) on M70/1292. The Proposed Mine is located approximately 2 km north of the Existing 

Mine. Development of the Proposed Mine is not currently explicitly covered by any of the 

approvals for the Existing Mine.  

As part of development of the proposed mine at North Kiaka, several studies are required to 

support the approvals process. This reports documents the outcomes of the Material 

Characterisation assessment to understand the leaching potential and air-borne risks of the 

future waste rock dumps and mining void (walls). 

1.2 Purpose of this report 

The primary focus of this Material Characterisation relates to the assessment of the waste rock 

material given that the ore grade material is subject to processing and management off-site. 

The purpose of this desk-top assessment was to collate and present the available information in 

relation to potential risks posed by leaching air-borne risks of the future waste rock and mining-

void.  

1.3 Limitations 

This report has been prepared by GHD for Simcoa Operations Pty. Ltd. and may only be used 

and relied on by Simcoa Operations Pty. Ltd. for the purpose agreed between GHD and Simcoa 

client as set out in section 1.2 of this report. 

GHD otherwise disclaims responsibility to any person other than Simcoa Operations Pty. Ltd. 

arising in connection with this report. GHD also excludes implied warranties and conditions, to 

the extent legally permissible. 

The services undertaken by GHD in connection with preparing this report were limited to those 

specifically detailed in the report and are subject to the scope limitations set out in the report.  

The opinions, conclusions and any recommendations in this report are based on conditions 

encountered and information reviewed at the date of preparation of the report.  GHD has no 

responsibility or obligation to update this report to account for events or changes occurring 

subsequent to the date that the report was prepared. 

The opinions, conclusions and any recommendations in this report are based on assumptions 

made by GHD described in this report.  GHD disclaims liability arising from any of the 

assumptions being incorrect. 
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GHD has prepared this report on the basis of information provided by Simcoa Operations Pty. 

Ltd. and others who provided information to GHD (including Government authorities), which 

GHD has not independently verified or checked beyond the agreed scope of work. GHD does 

not accept liability in connection with such unverified information, including errors and omissions 

in the report which were caused by errors or omissions in that information. 

1.4 Information sources 

In undertaking this desk-top assessment, in addition to the publically available information (ie: 

GWSA 1:250,000 geology), GHDs desk-top study and assessment was based on the following 

information sources, made available by Simcoa: 

 Simcoa mineralogical and assay data base, rationalised to selected data within the 

footprint of the pits, comprising: 

o A total of 424 drill holes, 20% with geological description, and 80% with no geological 

description 

o Survey and collar location details (holes drilled vertical holes to a maximum depth of 

40 metres below ground level)  

o A total of 25,849 assays comprising: aluminium, iron, titanium, phosphorus, calcium, 

and magnesium.  

 West Ridge Mining Development (IMS 2001). Reporting comprised a proposal and to the 

Department of Resource Development,  to expand the existing Moora quartz mine  

(adjacent to the proposed Kiaka Mine). 

 Mineralisation Report (Simcoa 2010). Reporting comprised the summary of exploration 

drilling, mineralisation and ore resource estimates/quartz grades at both Moora quartz mine 

and the proposed Kiaka Mine. 

 Mine Development Plan (Snowden 2012). The scope of the Kiaka Mine Plan includes pit 

optimisation, pit design, estimation of mineral resource and reserves (3D models) and mine 

layout (roads and dumps). 

 Moora Quartz Mine Phase 2 Hydrogeological Investigations (Saprolite Env. 2012). 
The scope of work comprised the drilling and installation of production bore and pump 

testing at the existing Moora quartz mine. 

 Moora Project, Mineralisation Report (Simcoa Operations, 2010). Reporting comprised 

a summary of activities, drilling results, mineralisation and ore estimates to support an 

application for a mining lease, at the existing Moora quartz mine. 
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2. Site background and setting 
2.1 Geological setting 

The Moora Mine is situated within the Noondine Chert stratigraphic unit, which belongs to the 

Coomberdale Sub Group of the Moora Group and is Middle Proterozoic in age.  

The Proterozoic Coomberdale Sub Group comprises consolidated and weakly metamorphosed 

sedimentary sequence of shelf carbonates and clastics (chert ie: Noondine chert , siltstones, 

quartzite). In addition, the Sub Group is intruded by dolerite dykes and is broken up 

considerably by strike and transverse faults (GSWA 1982).  

The Noondine chert is a silicified, bedded carbonate (siliceous limestone/dolomite). The ore-

body appears to have been formed by the surface silicification of carbonate rocks. Silicification 

has been observed to a depth of 75m..  The date of the silicification is uncertain but is probably 

Tertiary in age (GSWA 1982).  

The chert (ore body) contains primary minerals such as chlorite, pyrite, apatite and minor 

remnant carbonates (calcite/dolomite). Iron oxides, titanium oxides and clays occur in the chert 

near the surface and are due to secondary weathering processes (Simcoa 2010).  

The chert strikes northerly and dips at 20 to 30 degrees to the west. Faulting is common and 

cavities occur which are usually filled with quartz gravel as collapse breccia (GSWA 1982).  

2.2 Hydrogeology and groundwater occurrence 

Given the geological and topographical setting, groundwater occurrence at the Site is 

constrained to fractured rocks aquifers associated with the Proterozoic sediments. The Perth 

Basin and associated sedimentary aquifers are located some 5 km to the east of the proposed 

Kiaka Mine Site (GWSA 1982).  

Groundwater bore testing in the existing and adjacent Moora Silica mine (Saprolite 2012), 

indicates a standing groundwater levels close to 215 mAHD (5 to 10 metres below ground 

level).  During the testing, the pumping rates were between 15 to 33.5 L/sec with a maximum 

drawdown of close to 0.4 metres. Laboratory analysis of the groundwater undertaken during this 

bore testing indicates a groundwater salinity of 656 mg/L with major ion ratios as follows: 

 Cations dominated by sodium (120 mg/L) and lesser magnesium (44 mg/L) and calcium (44 

mg/L)   

 Anions  dominated equally by carbonate (240 mg/L) and chloride (240 mg/L) with relatively 

low sulphate (26 mg/L) 

Given the similar geological setting and topography to that of the existing Moora mine site, it 

expected that similar groundwater levels and salinity and major-ion ratios occur within the 

proposed Kiaka Hills mining area. 

The common occurrence of cavities observed within the geological logs of the drill holes at 

Kiaka Hills - at levels below the assumed water table height, indicates that the permeability and 

groundwater yields are likely to be relatively high. 

Groundwater flow direction at the Kiaka Hills area is likely to follow the regional topography and 

flow in westerly direction towards the Coonderoo River (and wetlands), located some 2.5 km to 

the west of the western boundary of the Sites.  

Given the shallow groundwater levels, and inferred westerly flow direction the groundwater is 

likely to discharge and be of beneficial use to the Coonderoo River and wetlands – identified as 

saline/hypersaline (Saprolite 2012). 
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2.3 Mine layout and ore/waste volumes 

The mine plan and open pit design of the proposed Kiaka Hills mine is presented in Figure 2. 

Mining is to be undertaken by drill and blast methods. The ore material will be temporarily 

stockpiled on site and transported to Kwinana for processing, and the waste material is to be 

excavated and disposed on the designated waste rock landforms (Figure 2). 

The volumes of ore and waste material, provided within the Mine Development Plan (Snowden 

2012) indicate a:total : 

  “Mineral Inventory” of 8.98 million tonnes (Mt) within seven open pit designs; and  

 insitu waste rock comprises 9.60  million tonnes (Mt) 

At least 40% of the waste is to be backfilled within Pit 3, while the remaining 60% will be placed 

on the designated waste rock landforms (Figure 2). 

Cross section through the open pits is presented in Figure 3 and shows a typical pit depth, 

some 20 to 30 metres below ground level.  

2.4 Definition of waste rock  

The economic ore-grade material is based on cut-off grades for concentration of impurities as 

presented in Table 1. For the purposes of this waste definition and separation of the data base 

into waste material and ore material, GHD has assigned waste as material which exceeds these 

cut-off grades.   

However, it should be noted that ore estimates, based on a three dimensional ore block model 

(Snowden 2012), also include blending of material with high impurities with material with low 

impurities to achieve an average ore-grade volumes.  

It is beyond the scope of this assessment to interrogate the methods ore- block model to define 

the distribution of the ore and waste material (ore definition is subject to processing and 

economic improvements). 

Table 1 Kiaka Hills quartz rescource base cut-off grade(s) specifications  

Elements  % Fe2O3 % Al2O3 % TiO2 % P2O5 % Ca % Mg 

Snowden, 
2012: 

0.3 0.4 0.1 0.05 na na 

Simcoa,  
2010: 

0.2 0.4 0.05 0.01 na na 
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3. Materials Characterisation  
3.1 Acidic leaching potential 

The generalised understanding of the risk associated with acidic drainage (and secondary 

metals mobilisation) is based on the:  

 total concentration of sulfide the waste rock and mining void walls which may produce 

acid and, 

 carbonate content of the waste rock and mining void walls which has acid neutralising 

capacity. 

Where sulfide (acid) is in excess to that of carbonate (buffer), potential exists for the material to 

leach acid and metals, which may impact the groundwater and surface water environments. 

Table 1, shows the full list mineralogical assays undertaken on the waste rock and ore, and 

indicates that there are insufficient data relating to sulfide and carbonate concentrations.  

Former reporting indicates that the chert contains primary minerals, including sulfide (Simcoa 

2010).  Tertiary leaching and development of the weathering profile during silica enrichment has 

the potential to deplete sulfides in the shallow profile (e.g: 20 metres depth), although, given 

silica’s strong resistance to weathering (oxidation) sulfides may also be preserved.  Secondary 

sulfide mineralisation is not anticipated, given that the ore material is not recognised as a hydro-

thermal fluid style alteration of host rock. 

The distribution and occurrence of carbonates within the waste rock and pits walls is not 

understood given the lack of identification within the geological drilling records/logs, and that 

carbonate is not identified with the assay results.  Former reporting (Simcoa 2010) indicates that 

remnant carbonate minerals occur, (particularly at depth) and based on the calcium assay data 

(data not presented herein) there may be up to an average of 0.02% of carbonate minerals. 

Alternatively, the calcium may also reflect the presence of clays (clays noted in the geological 

logs – logs not presented herein). 

Although confirmation is required, given that there is unlikely to be elevated concentrations of 

sulfide within the ore-body, the generation of acidic conditions should not occur at 

concentrations and rates which will be a cause for concern.  

3.2 Metalliferous leaching potential  

The generalised understanding of the risk associated with metalliferous drainage (which may 

impact groundwater or surface water environments) is based on the:;  

 concentration, or enrichment of metals in the waste rock or pit walls, compared against a 

reference rock/soil type the Global Abundance Index [(GAI = log index relative to the 

average crustal abundance)]; 

 released concentrations of metals/elements leached from the waste rock over time,  

 occurrence of acidic conditions, which may promote the dissolution and mobilisation of 

metals from the waste rock and mine void walls. 

There are insufficient data available relating to metal occurrence and concentrations within the 

waste rock and pit walls (metals assay data limited to Table 1) to evaluate the metals which may 

be of concern.  

Although metals which are common in the environment are likely to be present within the waste 

rock and pit walls (e.g.; aluminium, iron, manganese), given the silicic nature of the orebody and 
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host rock (predominantly chert) the waste material is unlikely to comprise a large number of 

metallic elements.  

The waste rock and pit walls will be subject to greater exposure (increased surface area) 

following mining/excavation and disposal of the material on to waste rock landform. However, 

given the silicic nature of the waste rock and resistance to weathering, leaching rates should be 

relatively low. Further, given that the risk of acidic conditions developing in the waste rock/pit 

walls is considered unlikely, conditions should not be conducive for leaching and mobilisation of 

metals. 

3.3 Saline drainage potential 

The generalised understanding of the risk associated with saline drainage is based on the mass 

of readily dissolvable minerals within the waste rock and walls of the pit-void. Dissolved solids 

leaching from the rock mass may cause an adverse impacts to the surrounding groundwater or 

surface water environments (if dissolved as elevated rates). 

Although the detailed mineralogy of the waste rock is not available, the silicic mineralogy and 

lithological type of the of the ore body (predominantly chert) should preclude the presence of 

readily dissolvable minerals (eg: halite, gypsum, carbonate). 

The elevated occurrence of one of the readily dissolved minerals  - gypsum, common to the arid 

climates can be excluded, given that the calcium ion a major constituent of the gypsum (CaSO4) 

is not identified at elevated concentrations in the assay data (data not presented herein). The 

calcium concentrations (CaO) exhibit an average of 0.02%, with 30 of the 5,170 samples above 

0.1% CaO.   

Given the likelihood that readily dissolvable minerals are likely not present at notable 

concentrations and the silicic nature of the waste rock (resistant to weathering), the risk of 

adverse impacts, derived from saline leaching from the waste rock and the pit-walls, is  

considered low. 

3.4 Radioactivity 

GHD is not aware of measurements or testing for naturally occurring radioactive materials within 

the subsurface of the Kiaka mining footprint.  

The silicic mineralogy and lithological type of the ore body (predominantly chert) should support 

those minerals which commonly exhibit elevated radioactivity (above that of background) are 

unlikely to be present.  

Although not defined, the exposure risk from radioactivity within the waste rock should not be 

increased, given that the waste rock will not be processed and the waste material will be 

relocated on the proposed waste rock landform. Any potential concentration of radioactive of 

minerals during ore processing (if present), will be managed off-site. 

3.5 Air borne hazards 

Asbestos: As far GHD is aware, the presence or absence of asbestos within the subsurface of 

the mining footprint has not been confirmed through testing, nor made mention within the former 

reporting and geological descriptions. Although not confirmed, the occurrence of asbestos is not 

anticipated within this style of silica based ore-body.   

Silica: The silicic mineralogy and lithological type of the of the ore body (predominantly chert) 

indicates that mining activities and waste rock dumps should be managed to prevent the 

generation of air-bore silica at concentrations which may cause adverse impacts to human 

health. 
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4. Summary and recommendations 
Characterisation of leaching impacts (AMD)  

Although specific assay/laboratory data are unavailable, the desk-top assessment indicates that 

there is unlikely to be elevated concentrations of sulfide within the ore-body, and that the 

generation of acidic conditions is unlikely to occur at concentrations and rates which may be a 

cause for concern to human health and the environment. 

Assuming that the risk of acidic conditions developing in the waste rock/pit walls is considered 

unlikely, and that metal occurrences are constrained to commonly occurring metals (eg: Fe, Al, 

Mn), conditions should not be conducive for leaching and mobilisation of metals at 

concentrations which may cause adverse impacts to human health and the environment. 

The risk that waters with elevated salinity will leach from the waste rock and the pit-walls at 

concentrations which may cause adverse impacts is considered low, given that readily 

dissolvable minerals are likely not present at notable concentrations in the geological profile 

(ancient weathered and silicic geological profile).  

Any adverse leaching impacts, derived from the waste rock and pit-walls (if any), and which 

seep into the relatively permeable subsurface, will migrate in the direction of groundwater flow, 

inferred in a westerly direction towards the Coonderoo River (and wetlands), located some 

2.5 Km to the west of the western boundary of the Site.  

Radioactivity: 

The dominant silicic mineralogy and lithology (predominantly chert) support that minerals which 

commonly exhibit elevated radioactivity (above that of background), is unlikely to be present at 

this site.  

The mining process should not concentrate background radioactivity which may be present 

given the waste rock is not subject to processing and will be relocated to the waste rock 

landform, and that the ore and residual processed material will be managed off-site. 

Air-borne hazards: 

Although not confirmed, the occurrence of asbestos is not anticipated within this style of silica 

based ore-body. However, the silicic mineralogy of the ore body indicates that there is an 

elevated risk of exposure to human health from air-bore silica. 

Recommendations 

While the qualitative information indicates that the issues relating to the risk of acidic, 

metalliferous and saline drainage, radioactivity and asbestos appears to be low, there are 

insufficient data to characterise the risk and likelihood of adverse impacts. 

In particular, it is plausible that primary sulphides’ (acidic production potential), which were 

anecdotally referenced within former reporting, may be remain and are preserved within the 

silicic material.  

Given the paucity of relevant data and based on the recommendations with the DMP draft 

documentation regarding testing of materials (DMP 2016), specific laboratory testing is 

recommended to screen the issues within the waste rock, as follows: 

 Acid neutralising capacity (ANC): 12 samples  

 Net acid generation (NAG) : 12 samples  



 

GHD | Simcoa Operations Pty. Ltd. - North Kiaka Proposed Mine Expansion- Materials Characterisation Assessment 

Report, 6137455 | 8 

 Sulfur speciation:  6 samples  

 Metals comprehensive: 6 samples  

 Leach testing (major-ions, pH, EC, metals):  6 samples  

 Radioactivity screen/gross alpha and beta:  4 samples 

 Asbestos mineral fibres: 12 samples 

Follow-up testing may be warranted, if the results of the laboratory testing do not confirm the 

assumptions that the Site - excluding air-borne silica - generally exhibits a low risk with respect 

to material characterisation. 

Mining activities and waste rock dumps should be managed to prevent the generation of air-

bore silica at concentrations which may cause adverse impacts to human health. 
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Figure 1 Proposed North Kiaka mine location and layout  

Figure 2 Kiaka mine drill-hole and open pit locations 

Figure 3 Cross sections through open pits  
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