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1  

1.1 Scope 

AngloGold Ashanti Australia (AGAA) has engaged WSP Ltd (WSP) as Engineer of Record (EoR) for the tailings storage 

facilities (TSF) at its Sunrise Dam Gold Mine (SDGM) operations, under the contract reference: SD-P-21-044 (executed: 

10 April 2024). 

As part of the Life of Mine development of the CTD TSF, Stage 12 construction, involving a downstream raise of the 

south eastern half of the perimeter embankment is proposed to commence in Q4 2025. Stage 12 represents the LoM 

construction outlined in the Stage 10 CTD TSF Expansion Design Update completed by ATC Williams (2018a). AGAA 

has engaged WSP to develop a detailed design and tender package for the Stage 12 works. 

1.2 Project background 

SDGM is located 50 km south of Laverton, adjacent to Lake Carey as shown in Figure 1.1. 

 

Figure 1.1 SDGM site layout 
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The CTD TSF is the primary location for tailings storage at SDGM and was commissioned in December 1999. Since the 

original construction in 1999 (Stage 1), the CTD TSF capacity has been increased and the geometry and deposition 

methodology modified in stages. 

A summary of the CTD TSF construction history is as follows: 

 1999  Stage 1 initial CTD embankment constructed. 

 2001  Stage 2 included extension of the crescent shaped perimeter starter embankment to form a circular perimeter 

embankment. 

 2003  Stage 3 comprised a 1.3 m downstream raise of the western perimeter embankment to 403.7 m RL, an 

extension of the deposition causeway by 240 m and an increase in height of 3.2 m (to a maximum crest elevation of 

418.4 m RL). 

 2005  Stage 4 comprised a lateral expansion of the facility by up to 160 m on its eastern flank and a combined 

upstream and downstream raise of the remainder of the perimeter embankment by approximately 4.7 m (to a 

maximum crest elevation of 408.4 m RL) to provide additional capacity and raising of the causeway by 2.2 m to 

420.6 m RL. The stormwater storage pond capacity was also increase by raising the stormwater storage pond (SSP) 

embankments by 0.2 m.to RL 403.9 m. 

 2008  Stage 5 comprised a combination of downstream and centreline raising of part of the perimeter embankment 
by up to 3.0 m (to a maximum crest elevation of 410.9 m RL) and raising of the discharge causeway by 

approximately 3.0 m to 423.45 m RL 

 2009  Stage 6 comprised a centreline raise of the discharge causeway by approximately 3.0 m to 426.6 m RL. 

 2010  Stage 7 comprised a centreline raise of the discharge causeway by approximately 4.0 m to 430.5 m RL 

(completed in November 2010). 

 2012  Stage 8 comprised a 5.0 m raise of the causeway up to 435 m RL, including a 20 m extension and 20 m offset 
off the upper half of the causeway to the south-east (completed in December 2012). 

 2013 2015  Stage 9, comprised a partial hybrid raise (downstream raise south of the causeway and upstream raise 

north of the causeway) of the perimeter embankment by an average of 1.6 m. The original lined decant pond within 

the SSP area was replaced with a larger pond. Approximately 100,000 m3 of material was excavated from the base of 

the SSP to provide additional water storage capacity and waste rock erosion protection was placed against the 

upstream face of the SSP embankment. 

 2016  Based on survey comparisons, there was a survey datum correction between January and November 2016, 

resulting in an apparent increase in surveyed ground surface elevation of approximately 1.2 m. 

 2017 2018  Stage 10, comprised the perimeter expansion of the CTD TSF to the south-east which included an 
extension of the SSP. 

 2017 2018  Stage 11 was an upstream raise of the existing perimeter embankment (pre-stage 10 expansion) up to 

414.7 m RL. 

 2023  Stage 10A, comprised a 2.0 m high downstream raise of an approximately 400 m stretch of the external 

perimeter embankment aimed at maintaining adequate freeboard along the northern sector of the expansion 

perimeter embankment. 

1.3 Facility layout 

The CTD TSF has a perimeter embankment with a maximum height of approximately 8.5 m and length of approximately 

9.0 km. The maximum height of the tailings beach is approximately 30 m above original ground level at the centre of the 

facility, from where deposition takes place, forming a concave conical tailings beach sloping to the facility perimeter. 
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The tailings storage area is approximately 480 ha, and the SSP water storage area is approximately 35 ha. 

The facility catchment area (within and including the perimeter embankment crests) is approximately 530 ha. The facility 

footprint extends approximately 2 km in the southwest to northeast direction and 3 km in the northwest to southeast 

direction. 

The SSP is located downstream of the western perimeter of the TSF and has a water storage footprint area of 

approximately 35 ha. Two internal spillways are located on the embankment between the tailings storage area and the 

SSP and an emergency overflow spillway is located on the north western section of the SSP embankment. 

The current tailings storage area and SSP layout is shown on Figure 1.2, including designated tailings deposition sectors 

(1 9) and causeway fingers (F1 F8). 

 

Figure 1.2 CTD TSF tailings deposition system (January 2025) 
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2  

2.1 General 

The Stage 12 embankment raise has been designed in alignment with the requirements of the Western Australian 

Department of Energy, Mines, Industry Regulation and Safety (DEMIRS), the Western Australian Department of Water 

and Environmental Regulation (DWER), the Australian National Committee on Large Dams (ANCOLD), and the Global 

Industry Standard on Tailings Management (GISTM). 

A risk-based facility classification is used to define design criteria such as seismic loading for embankment stability and 

design rainfall events for evaluation of required stormwater storage capacity, freeboard, and spillway design. The 

classification is determined by factors including the population at risk (PAR) and the severity level of the potential 

consequences associated with a catastrophic dam failure (irrespective of the likelihood of such a failure occurring). 

Assessment of severity level accounts for potential damages and losses to the community, environment, and operations in 

the event of an uncontrolled release of tailings or water. These criteria ensure a robust design to mitigate risks effectively. 

2.2 DEMIRS TSF category 

A hazard rating is assigned to a TSF, taking into account the size of a facility (height) to determine the facility 

classification, as outlined in the DEMIRS Code of Practice (DMP, 2013). The classification serves as a framework for 

establishing the required level of technical input and assessments for the design, operation and closure of a TSF. 

The hazard rating is determined by assessing the potential impacts of an uncontrolled release of tailings or water, 

including: 

 Personal injury, loss of life or adverse human health due to direct physical impact and/or contamination 
(i.e., chemical or radiation denigration of water, soil, air, etc.). 

 Safety risks to nearby community infrastructure and/or mining developments. 

 Environmental impacts. 

 Economic impacts, including the operational consequences of temporarily losing the TSF. 

The hazard rating for the CTD TSF has been established based on the criteria listed in Table 2.1 and  

 Table 2.2. 
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Minimum annual rainfall recorded at the SDGM site between 2005 and 2023 was 89 mm (Dec 2022 to Nov 2023). 

Maximum rainfall recorded at the SDGM site between 2005 and 2023 was 443 mm (Dec 2016 to Nov 2017). Rainfall 

between December 2023 and November 2024 was 553 mm.

The largest recorded daily rainfall events (111 mm 129 mm) occurred on 21 February 2011, 25 January 2024, and 

9 March 2024 (Figure 3.2).

Figure 3.2 SDGM maximum daily rainfall depths
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The baseline Intensity Frequency Duration (IFD) curves for the site are illustrated on Figure 3.3. IFD curves for projected 

climate change to period 2030 are illustrated on Figure 3.4 (WSP, 2023c).

Figure 3.3 IFD curves for SDGM project area (baseline)

Figure 3.4 IFD curves for SDGM project area (period 2030 projection)
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A significant portion of the process water at SDGM is saline (average salinity of decant water in 2024 was 0.06 and 

maximum was 0.11); consequently, initial relative evaporation of the order of 0.8 to 0.4 reducing rapidly over time on the 

TSF beach may be inferred. 

3.1.4 Wind 

Figure 3.6 presents the annual vector average wind speed and direction sourced from the SDGM climate station from 

2005 to 2022. The overall vector average wind speed is generally less than 5 m/s (18 km/hour). Monthly vector average 

speed has a lowest average value of 2.4 m/s from April to September and a higher average value of 3.2 m/s from 

September to March. 

Wind direction is predominantly from east to west (approximately 26% of the time). At least 50% of the time from 

November to April, the wind direction is from east or southeast. From May to October, the wind direction is more evenly 

distributed, and wind direction has been registered mainly from west and northwest from July to September. 

 

Figure 3.6 Annual vector average wind speed and direction 

3.2 Hydrology 

3.2.1 Regional hydrology 

SDGM is located within the Lake Carey catchment which has an area of approximately 113,900 km2. This catchment 

forms part of the broader Salt Lake Basin (total catchment area 441,000 km2), which in turn forms the western part of the 

Southwestern Plateau basin (1.44 Mm2). The drainage system of the Salt Lake basin comprises three large and broad, 

sub-parallel, southeast trending drainage systems referred to as salt-lake drainage systems, palaeoriver or 

palaeodrainages. These palaeodrainage systems have very low gradients and, at intervals, contain small to very large 

playa lakes, such as Lake Carey (with an area of approximately 1,000 km2). During occasional intense rainfall events the 

lakes may fill, and in very rare events some may overflow, link-up, and discharge on to the Nullarbor Plain through 

Ponton Creek (Carrick Consulting, 2012). 

No streamflow data is available for the Lake Carey catchment. Peak flow estimates for on-site catchments have therefore, 

not been scaled or benchmarked with those from similar off-site catchments. 
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The flood diversion bund is approximately 1,650 m long and was constructed to a height of 2.0 m with a minimum base 

width of 10.0 m. 

The external drainage arrangement is illustrated on Figure 3.8. 

 
(Jan 2025 Beach) 

Figure 3.8 CTD TSF external surface water management features  

Flood studies completed in 2023 to update the SDGM surface water management plan (GHD, 2024a) indicate existing 
flood mitigation measures at the CTD TSF are generally able to protect the facility against flooding from the eastern 

catchment area. However, it was noted that the bund could be extended further to the north (by approximately 150 m) to 

mitigate against bypass flow modelled during 1:100 AEP flood events (GHD, 2024b). 
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The CTD TSF internal surface water management system comprises a series of gravity decant inlet sumps which drain 

water into the lined decant ponds and SSP via HDPE pipelines beneath the tailings area perimeter embankment, two 

spillways into the SSP and an emergency discharge spillway on the perimeter embankment of the SSP. The system 

components are shown on Figure 3.9. 

 
(Jan 2025 Beach) 

Figure 3.9 CTD TSF internal surface water management features  

The decant inlet sumps are arranged with varying inlet elevations to accommodate transfer of peak flows resulting from 

runoff from specific storm events; specifically, 1:5 year, 1:10 year and 1:20 year average recurrence interval (ARI). 

The spillways between the CTD TSF and the SSP were designed to cater for rare and extreme storm events up to 1:1,000 
(ARI), to manage situations where the flow capacity of the gravity system was exceeded. The 1:1,000-year peak flood 

flow for Stage 11 was calculated to be 88.0 m3/s. The 1:1,000-year peak flood flow for the Stage 10 expansion was 

calculated to be 114.0 m3/s (WSP, 2023c). 

Design peak flow depth for the SSP spillway (assuming the pond had already reached spillway level) was 0.4 m for a 

1:1,000, 30-minute critical duration storm. 

Discharge from the SSP emergency spillway under extreme flood conditions would flow into the southern seepage 

trench, which would overflow at its northern end and discharge westwards to Lake Carey. 
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3.3 Site geology 

3.3.1 Regional geology 

The site is located on the Yilgarn Craton basement of the Eastern Goldfields Superterrane of MesoArchaean and 

NeoArchaean age (approx. 3200 2500 Ma). The basement rocks are directly overlain by unconsolidated sediments from 

the Cenozoic era (< 65 Ma). The regional geology is defined by weathered and fractured Achaean bedrock, overlain by 

palaeochannel deposits and by aeolian, alluvium, colluvium, and lake deposits. 

Several faults and shear zones pass through the SDGM tenements, predominantly striking north-south. The major 

structural feature in the vicinity of the mining area and TSFs is the Hootanui fault which splits into two sub-parallel fault 

lines both located to the east of the pit. 

The solid geology is presented in Figure 3.10 and surface geology in Figure 3.11. 

 
(Geoscience Australia, 2018) 

Figure 3.10 SDGM solid geology  
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(GSWA, 1997) 

Figure 3.11 SDGM surface geology  

3.3.2 Local geology 

The bedrock geology of the western third of the CTD TSF is characterised by north  south striking metamorphosed 

basalts and mixed ultramafic volcanics / iron formations. Localised, contemporaneous mafic intrusions within the basalt 

are mapped along the western margin of the CTD TSF, extending into the north-western quadrant of the facility. 

Bedrock in the eastern two thirds of the CTD TSF is characterised by metamorphosed felsic volcanics and mixed 

ultramafic volcanics / iron formations together with localised undivided sedimentary rocks (sandstone, siltstone, shale, 

and chert) in the southern central area. 
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3.4 Hydrogeology 

SDGM lies within the proclaimed Goldfields Groundwater Area. The regional stratigraphy consists of at least four 

distinct lithological groups, namely: 

 Quaternary aeolian, alluvial and lake deposits. 

 Cenozoic alluvial/colluvial deposits. 

 Cenozoic laterite weathering profile; and, 

 Archaean basement. 

The superficial, transported soils in the vicinity of the CTD TSF comprise: 

 Alluvium: poorly graded sandy silt with trace gravel, weakly consolidated, and typically unsaturated (though 
sections near the western perimeter may be saturated due to shallow groundwater). 

 Colluvium: gravelly sandy clays, weakly consolidated with limited post-deposition alteration, typically in the upper 

~ 2.0 m. 

 Aeolian Zones: clayey or silty sands in the western and southwestern regions, with coarser particles and higher 

permeability compared to other units. 

 Highly plastic clays formed in low-energy lacustrine environments are found in the western and southern areas. 

These have low permeability and higher horizontal permeability relative to vertical (anisotropic). 

The transported soils and upper rock mass have undergone significant weathering and diagenetic alteration throughout 

the Cenozoic Era, developing a deep lateritic profile with an iron rich hardcap duricrust overlying residual clays 

(saprolite) derived from the predominantly gneissic Archaean basement. The duricrust layer comprises ferricrete, 

calcrete, and silcrete. Thickness and distribution vary, with ferricrete zones in the northern sector showing permeability 

up to four times higher than in southern zones. Secondary porosity and preferred groundwater flow paths are present due 

to variable cementation. 

The underlying saprolite comprises clayey, residual soil with intermediate to high plasticity and low permeability. 

Thickness varies, extending in places to up to 40 m below ground. 

The pre-Cenozoic weathered surface of the basement rocks was incised by palaeotributary drainage channels feeding into 

a north, northeast aligned river system (Carey Palaeoriver). Subsequent palaeochannel infill comprised basal coarse 

gravelly materials overlain by finer grained sediments as depositional energy decreased. Eventually the river alignments 

became partially blocked by colluvial soils or sediment transported overland during flood events and a chain of shallow 

lakes formed. 

SDGM is located at the eastern edge of the Lake Carey paleochannel, where its width is approximately 20 km 

(Figure 3.13). 



 

 
 

Project No PS202899 
Sunrise Dam Gold Mine  Central Thickened Deposition Tailings Storage Facility 
Stage 12 Raise Design Report 
AngloGold Ashanti Australia 

WSP 
April 2025 

Page 23 
 

 
(Bell, et al., 2012) 

Figure 3.13 Carey Palaeochannel extent at SDGM  

Regionally identified aquifers include: 

 superficial formations of variably cemented ferruginous pisolitic gravel and coarse sand beds to hardcap 

 transported palaeochannel sands and gravels; and, 

 fractured zones in highly and moderately weathered Archean bedrock, which underlies all areas. 

Saprolite and massive, fresh rock are aquitards in the profile, with infrequent fracture zones providing limited linkage 

between the superficial and fractured rock aquifers. The largest and most productive aquifers are the transitional, 

fractured rock zones and deeper paleochannel deposits. 

Overprinting this hydrogeological setting are the following events at SDGM (Carrick Consulting, 2013): 

 Dewatering for open pit mining from the Cleo (1996) and Sunrise (1994) pits (cone of depression) 

 Dewatering for the SDGM underground workings (cone of depression) 

 Tailings deposition into TSF1 between 1998 and 2000 (groundwater mounding  0.24 m to + 1.3 m). Transitory 
mounding has now dissipated under TSF1; and, 

 Tailings deposition into the CTD TSF since 2000 (groundwater mounding). 

Prior to mining, groundwater was encountered in the superficial aquifer around 5.0 m below ground level at the CTD 

TSF. 

Hydrogeological investigations completed at the CTD TSF in 2003 (URS, 2003) and 2005, (URS, 2005), characterised 

the hydrogeological units as: 

 Tailings: layered with buried layers of salt crust which impede vertical permeability 

 Transported deposits (alluvium, colluvium and aeolian deposits) which are typically layered with anisotropic 
permeability (higher lateral permeability) 

 Duricrust: predominantly Ferricrete with localised near surface calcrete and silcrete closer to the base of the unit, 

particularly in the northwestern quadrant 

 Pisolitic palaeochannel in the northeastern quadrant, characterised by 2.0 to 10.0 m thick gravel bands 
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 Lacustrine clays: locally overlain by dune sands in the western and southern parts of the CTD TSF (associated with 

Lake Carey) 

 Saprolite: low permeability, clayey residual material up to 40 m thick; and, 

 Bedrock: moderately to slightly weathered and assumed to be of low permeability (not measured). 

A hydrogeological model for the CTD TSF was developed and calibrated by URS in 2005 (URS, 2005) and updated in 

2011 (URS, 2011). 

Site-wide hydrogeological modelling focussing on the open pit and underground dewatering impacts from the proposed 

satellite pits towards the northeast of the existing pit was completed in 2022 (Groundwater Consulting Pty Ltd, 2022), but 

also including the CTD TSF within the model domain. 

Following geotechnical and hydrogeological investigation works in 2024, the hydrostratigraphy at the CTD TSF was 

refined and an updated, and a calibrated hydrogeological model specifically related to ongoing construction of the CTD 

TSF was developed (SRK, 2025). 

The 2025 numerical groundwater model simulated future groundwater level variations during ongoing operation and 

subsequent closure of the CTD TSF under a range of climatic scenarios (baseline, RCP 8.5 wet case and RCP 8.5 dry 

case). 

All predictive scenarios simulated a continuation of the decline in water levels following the peak in early 2024 caused 

by large rainfall events in January and March 2024. A reduction in seepage infiltration is predicted once the Stage 10 

expansion area becomes fully covered in tailings (2026) and it was concluded that continuing CTD TSF operation and 

implementation of existing seepage mitigation measures should result in little impact on existing groundwater levels 

which are most sensitive to large rainfall and flooding events. 

Ground water levels in April 2024 are illustrated on Figure 3.14. Groundwater levels around and within the CTD TSF 

measured in September 2024 ranged between 3.0 m to 3.9 m below ground level (mBGL) based on recordings taken on 

completion of geotechnical investigation. 
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(SRK, 2025) 

Figure 3.14 Groundwater contours April 2024  

Within the monitoring bore network (shown on Figure 3.15), a maximum groundwater TDS value of 172,000 mg/L was 
recorded during Q3 2023 at CTDMB31C (located west of the CTD). The lowest TDS value of 34,700 mg/L was 

measured at CTDMB38A (located south of the CTD). Salinity measurements and contours in April 2024 are illustrated 

on Figure 3.16 (Anglogold Ashanti Australia, 2024a). 

Salinity within the seepage recovery trenches typically ranges between 35,500 and 181,000 mg/L (AngloGold Ashanti 

Australia, 2023). In 2023, an average recorded total dissolved solids (TDS) concentration of 95,500 mg/L was reported 

(SRK, 2024). 
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(Jan 2025 Beach) 

Figure 3.15 CTD TSF monitoring bore network  
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Figure 3.16 CTD TSF salinity contours April 2024 

3.5 Topography and geomorphology 

The CTD TSF site slopes gently to the southwest towards Lake Carey at approximately 0.25% (a fall of approximately 

5.0 m). 

The morphotectonic and geological subdivision within which SDGM is located is the Eastern Goldfields province of the 

Yilgarn block. The corresponding geomorphological division is the Yilgarn Plateau, described as: 

Sandplains and laterite breakaways; granitic and alluvial plains; ridges of metamorphic rocks and granitic 

hills and rises; calcretes, large salt lakes and dunes along valleys (Wyrwoll & Glover, 1989). 

Erosion and subaerial weathering of the tectonically stable Yilgarn Craton basement rocks took place over an extended 

period of geological time throughout the Proterozoic eon and the Palaeozoic era, with increased erosion occurring at the 

end of the Palaeozoic due to widespread glaciation in the Permian period. Erosion and weathering continued throughout 

the Mesozoic era, creating a low relief surface upon which sediment transport was dominated by incised drainage lines 

and flood sheetwash. 

Deep weathering during the wet tropical climate of the early Cenozoic (Eocene and Oligocene epochs) resulted in a 

weathered regolith and extensive laterite formation. Colluvial soil transport from the slopes of low hills and ridges 

became an important contributor to local geomorphology. 

Distal colluvial deposits on the eastern side of the CTD TSF are derived from Wilga Hill, approximately 7.0 km to the 

east. The top of Wilga Hill is represented by an erosion resistant ridge of ultramafic volcanic rock (Peridotite) at a 

maximum elevation of 487 m AHD, some 75 m above the eastern perimeter of the CTD TSF. Dissected laterite and 

proximal colluvial deposits of gravel and sand are present on the hill slopes closer to the ridge. 
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4  

4.1 Design codes and guidelines 

The engineering design of all TSF(s) at SDGM must be consistent with AGAA requirements, industry guidelines and 

other regulatory requirements. Relevant requirements, codes, and guidelines are summarised in Sections 4.1.1 to 4.1.3. 

4.1.1 Industry guidelines and standards 

 The Code of Practice for Tailings Storage Facilities administered by DEMIRS (DMP, 2013). 

 The Australian National Commission on Large Dams (ANCOLD) Guidelines on Tailings Dams; Planning Design, 

Construction, Operation and Closure (ANCOLD, 2019). 

 The Guide to the Preparation of a Design Report for Tailings Storage Facilities (DMP, 2015a) 

 Mine Closure Plan Guidance (DMIRS, 2020). 

 The Global Industry Standard on Tailings Management (Global Tailings Review, 2020) 

 The Canadian Dam Association Dam Safety Guidelines 2007 (2013 Edition) (CDA, 2013). 

 Guidelines for Tailings Management (AngloGold Ashanti Australia, 2001) 

 Group Standard  Tailings Management (Anglogold Ashanti, 2024); and, 

 International Cyanide Management Institute  The Cyanide Code  

(International Cyanide Management Institute, 2021). 

4.1.2 Environmental legislation 

 Environment Protection and Biodiversity Conservation Act 1999 (Commonwealth) 

 Environmental Protection Act 1986 

 Clearing of Native Vegetation (Part V, Division 2); and, 

 Prescribed premises, works approvals and licences (Part V, Division 3). 

 Mining Act 1978 

 Biodiversity Conservation Act 2016 

 Contaminated Sites Act 2003; and, 

 Rights in Water and Irrigation Act 1914 (RIWI Act). 

4.1.3 Safety legislation 

 Work Health and Safety Act 2020; and, 

 Mines Safety and Inspection Regulations, 1995. 

4.2 Regulatory conditions 

The CTD TSF is operated under the Department of Water and Environmental Regulation (DWER) License Number: 

L8579/2011/2 (last amended 12/05/2023). The license is valid from 21 July 2014 to 20 July 2029. 

License conditions relevant to the CTD TSF are summarised in Table 4.1. 
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Static acid base accounting analysis of the thickener underflow slurry solids and bleed water by ALS indicated the 

tailings to be NAF (NAPP -71.5 kg H2SO4/t at NAG pH7 and pH 4.5). Oxidisable Sulfur was 0.89% and acid 

neutralizing capacity was 107 kg H2SO4/t (10.9% CaCO3). 

Using an Acid Sulfate Soil (ASS) test suite approach, the material may also be classed as non-acid forming, having net 

acidity of <0.02 %S (<10 mole H+/t) because of its excess acid neutralising capacity. 

Total metal concentrations generally had a GAI of 0 or 1 with the exception of Arsenic (GAI = 6, concentration = 

430 mg/kg) and Sulphur (GAI = 3, concentration = 1.18 mg/kg). GAI of 3 or above is considered as significant 

enrichment (INAP, 2014). These concentrations are consistent with the MBS results of 2014 and possibly reflect the 

presence of Arsenopyrite (FeAsS) in the ore mineral assemblage. 

Semi quantitative XRD analysis indicated the predominant minerals to be Clinochlore (20%), Quartz (19%), and Albite 

(19%) with lesser representation of Dolomite (15%), Muscovite (10%) and Halite, Thermonatrite, Microcline, Gypsum, 

and Pyrite (<5%). 

Analysis of the slurry supernatant water indicated concentrations in excess of livestock water guideline values 

(ANZECC, 2000) for TDS, Calcium, Sulphate, Arsenic, Cadmium, Cobalt, Copper, Molybdenum, Nickel, and Selenium. 

WAD Cyanide concentration was 39.4 mg/L. 

2024 

Geochemical testing was conducted on a slurry tailings sample and 15 samples of tailings recovered from various 

locations and depths on the CTD tailings deposit during the 2024 geotechnical investigation. The testing parameters 

included: 

 Acid Base Accounting (ABA) 

 Net Acid Generation (NAG) 

 Multi-Element Analysis 

 Mineralogy Analysis via Quantitative X-Ray Diffraction (XRD) 

 Deionised (DI) water leach testing 

 NAG Liquor Analysis. 

The tailings samples consisted of 80 85% silicate minerals, with neutralizing carbonate minerals (dolomite-Fe and 

calcite-Mg) comprising ~11 12%. Iron sulfide minerals, primarily pyrite (dominant) and arsenopyrite (minor), were 

present at ~2.5% abundance. Minor and trace amounts of sulfate minerals (gypsum), non-neutralising carbonate minerals 

(siderite), halite, and magnetite were also identified. 

Paste pH measurements indicated alkaline conditions (pH 8.3 8.7), while paste electrical conductivity (EC) indicated 

saline conditions (16,000 25,800 µS/cm). 

As for previous analyses, geochemical enrichment in arsenic, molybdenum, sulfur, antimony, and to a lesser 

degree selenium was indicated. Tellurium, and tungsten were also enriched. Most other screened metal(loid) 

concentrations were near background levels, with the exceptions of silver (GAI=1-3), bismuth (GAI=1-3), chromium 

(GAI=1), lead (GAI=1), and rhenium (GAI=1-2). 

Although total sulfur content was high (~1%), with sulfide sulfur (~0.8%) predominantly present as pyrite, as confirmed 

presence of carbonate minerals (calcite and dolomite). Given the negative net acid production potential (NAPP) and 

alkaline NAG pH (pH 9 11), the tailings samples were classified as non-acid forming (NAF) as illustrated on Figure 4.3. 
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Figure 4.3 Acid base accounting  2024 tailings samples 
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5.2 Stage 12 embankment raise 

The Stage 12 embankment raise will be completed in two stages (12A and 12B) which are designed to connect directly 

with the existing north and south abutments of the original CTD TSF. The raise section embankment crest slopes at 

approximately 0.1 % from the north to the south abutment. This design aims to provide sufficient tailings storage 

capacity until the current LoM outlined in Table 4.3. 

The raise alignment is illustrated on Figure 5.1 and Figure 5.2. Design drawings are provided in Appendix B. 

 

Figure 5.1 Location of Stage 12 embankment raise (red) 
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Figure 5.2 Long section of the Stage 12 embankment raise 

The existing embankment wall crest is variable due to the natural ground topography, as shown in Figure 5.2. Stage 12A 

is a downstream raise designed to achieve a uniform slope of 0.1% from the north to south abutments, resulting in a 

variable raise height ranging from 1 m to 5 m, with a maximum embankment height of 6.2 m. Stage 12B, also a 

downstream raise, will provide a consistent 1.0 m elevation increase above Stage 12A, bringing the maximum 

embankment height to 7.2 m in the expansion area. 

The existing facility footprint remains largely unchanged, and the embankment design adheres to standard downstream 

construction practices. The Stage 10 basin was lined by compacting the low permeability near surface clayey sand 

deposits. 

The design and facility management measures remain consistent with the existing as-built design, with no significant 

deviations or alterations introduced. 

The raises will be constructed on the existing Stage 10 embankment with the downstream shoulder constructed on 

medium-dense clayey sand/gravel of transported soil origin, as well as ferricrete or lateritic duricrust, as indicated by 

geotechnical borehole logs within the raise footprint vicinity (see Appendix C). 

A clearing area for sourcing of fill material has been nominated as shown in Figure 5.3. Borrow pit excavation is 

expected to provide sufficient material to construct the Stage 12 raises assuming an average borrow depth of 1.5 m. The 

borrow area extends to the northwest of an existing square borrow pit which was used to provide suitable material 

(clayey sand/sandy clay) for Stage 10 construction. 

Test pits undertaken in 2018 (shown in Figure), immediately south of the proposed borrow area identified medium to 

high plasticity, sandy clay and clayey sand deposits to depths between 1 m and 3 m. 



 

 
 

Project No PS202899 
Sunrise Dam Gold Mine  Central Thickened Deposition Tailings Storage Facility 
Stage 12 Raise Design Report 
AngloGold Ashanti Australia 

WSP 
April 2025 

Page 43 
 

 

Figure 5.3 Nominated borrow area clearing extents for stage 12 raise construction 
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Based on the current engineering geological model, Figure 5.4 shows a cross section through the borrow area indicating 

the surficial material (alluvial and colluvial sheetwash) is likely to thicken to the north. 

 

Figure 5.4 Section through stage 12 borrow area with indicative geology 

Whilst clearing may extend up to the toe of the proposed raise, development of borrow excavations will be restricted to 
distances further than 50 m from the design toe set-out line. 

As outlined in Section 5.1, completion of the Stage 12 embankment raise will require approximately 380,000 m3 of 

embankment fill. This represents approximately 15 Mm3 of tailings storage capacity and 6.0 years of deposition. 

It is proposed to execute the construction works in two stages: 

 Stage 12A: construction of the northern and southern CTD TSF perimeter embankment to a working crest elevation 

representative of 250,000 m3 embankment fill; and, 

 Stage 12B: construction of the remaining embankment profile to the maximum crest elevation of the northern and 

southern perimeter embankments (representing the remaining 130,000 m3 of embankment fill). 

 Figure 5.5 presents a typical embankment profile with the indicative Stage 12A/12B interface profile shown as a 

dashed line. The Stage 12B works comprise the final 1 m high raise of the Stage 12 embankment. Table 5.2 

summarises the earthworks and design capacity of the Stage 12A and 12B raises. 



 

 
 

Project No PS202899 
Sunrise Dam Gold Mine  Central Thickened Deposition Tailings Storage Facility 
Stage 12 Raise Design Report 
AngloGold Ashanti Australia 

WSP 
April 2025 

Page 45 
 

 

Figure 5.5 Stage 12 typical cross section with indicative Stage 12A and 12B raise profile 

5.3 SSP Embankment modifications 

Hydrological modelling (WSP, 2025) (Section 6.1.3) has indicated that the SSP spillway requires widening (by extending 

its length along the embankment crest) to permit passage of 1:1,000 AEP flood events, conservatively assuming a 

pre-flood pond elevation at spillway invert level. Extension of the spillway by 150 m along the crest of the SSP 

embankment has been determined appropriate, resulting in a spillway width of 200 m as shown in Figure 5.6. Placement 

of erosion protection waste rock across the invert (crest) and outflow (downstream embankment slope) is also proposed 

as part of the Stage 12 works. 
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Figure 5.6 Plan view of SSP spillway widening 

The SSP embankment crest will be regraded to a uniform crest elevation and a gravel wearing course layer of 100 mm 

nominal thickness will also be placed on the embankment crest to provide all weather access, resulting in a design crest 

elevation of RL 405.7 m. The spillway elevation will be increased by 100 mm to RL 405.2 m. 

 

Figure 5.7 Section view looking towards the SSP spillway 
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5.4 Eastern diversion levee modifications 

Flood modelling undertaken by GHD (GHD, 2024a) has indicated that 1:100 (1 %) AEP floodwater is likely to extend 

beyond the northern end of the existing levee bund on the eastern side of the CTD TSF (Figure 5.8). Consequently, it is 

proposed to extend the existing levee bund by 160 m. The extension location is illustrated on Figure 5.8. 

 

Figure 5.8 Eastern bund extension 

5.5 Seepage interception trench modifications 

As part of the Stage 12 design works, extension of the Stage 10 seepage interception trench to connect with the southern 

trench has been proposed. 

Connection of the two trenches will provide improved capacity to control groundwater levels in the area between the 

current trench extents. Pumping capacity at the existing South trench sump will be reviewed and optimised and 

contingency pumping capacity provided (when required). 

The connection alignment is illustrated on Figure 5.9. 
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Figure 5.9 Proposed seepage trench connection 
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6  

6.1 Freeboard 

6.1.1 CTD Beach Area 

The SDGM operating license no. L8579/2011/2 (DWER, 2023) specifies that a minimum top of embankment freeboard 

of 0.3 m is required or a 1:100 AEP, 72-hour storm event (whichever is greater) must be contained within the CTD 

perimeter. 

Since ANCOLD (2019) requires the CTD and SSP spillways to be able to pass 1:1000 AEP storm events, it is considered 

appropriate that the CTD perimeter should be capable of transferring such events to the spillway locations without 

overtopping; consequently, for Stage 12 design, based on hydrological modelling (WSP, 2025) the design freeboard for 

the CTD TSF perimeter for the expansion area has been increased to 0.8 m from the previously adopted 0.7 m in the 

stage 10 design. The required freeboard for the northern part of the CTD TSF (Sectors 7 to 9) will remain at 0.5 m. 

6.1.2 SSP 

For the SDGM CTD TSF, decant water is not stored on the tailings surface but is decanted by gravity flow to lined 

decant ponds. The lined decant ponds are within the footprint of the SSP and have dedicated spillways, thus have a 

mechanism for overflow to be contained in the SSP during storm events. In this instance, the water storage freeboard 

requirement for the system is applied to the SSP perimeter embankment. It is implicit that overflow does not occur at the 

CTD perimeter embankments. 

For both the DEMIRS (Category 1) and ANCOLD (Significant) facility classifications, a minimum contingency water 

storage depth of 0.5 m is required between the SSP spillway and the pond level following a 1:100 AEP, 72-hour storm 

event. 

Water balance calibration following the Q1 2024 rainfall and flood modelling (WSP, 2025) indicates that a minimum 

height of 3.2 m is required between the SSP spillway invert and the pre-storm SSP pond level to provide sufficient 

capacity to contain the design flood and maintain 0.5 m contingency storage. 

As part of the Stage 12 works, it is proposed to regrade the SSP embankment crest and increase the spillway invert 

elevation by 100 mm to RL 405.2 m (Section 6.1.3); consequently, the resulting pond elevation (equivalent to DEMIRS 

normal operating pond and ANCOLD maximum operating pond) is RL 402 m which equates to an approximate pond 

depth of 1.8 m and approximate pond volume of 158,500 m3. 

6.1.3 Spillways 

A review of the existing CTD and SSP spillway capacities has been completed (WSP, 2025) to determine if any 

modifications are required, which can be completed as part of the Stage 12 works. 

Flood routing modelling indicates that the two CTD spillways can safely pass 1:1,000 storm events to the SSP, even if 

initial ponding on the tailings beach is at spillway level; consequently, no modifications to these spillways are required. 

Flood routing across the existing SSP spillway with an initial pond elevation of RL 402.7 m (2.5 m depth as surveyed in 

February 2024) indicated attenuation would occur for short duration events, and controlled flow would occur for events 

longer than 18 hours with peak discharge less than 5 m3/s (Figure 6.1). 
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Figure 6.1 SSP Spillway peak outflow discharges for 1:1,000 AEP and initial SSP pond RL 402.7 m. 

For the conservative scenario where the SSP pond was assumed to be at spillway level prior to a 1:1,000 AEP storm, the 
model predicted that there was insufficient spillway freeboard available, and overflow would also occur across the 

embankment. To safely pass floodwaters under this scenario, lengthening of the existing spillway from 50 m to 200 m 

would be required. Peak flow conditions for the modified spillway are 45.4 m3/s, and 0.2 m depth for a critical storm 

duration of 3 hours. 

Although it is not necessary to assume this latter scenario where extreme storm storage and contingency freeboard is 

provided (ANCOLD, 2019), it is considered that widening of the spillway by 150 m presents an opportunity to mitigate 

the risk of SSP overtopping to as low as reasonably practical and this modification is included in the Stage 12 work 

package. 

6.2 External flood management 

AGAA engaged GHD to evaluate and update the surface water management plan (SWMP) for the SDGM site 

(AngloGold Ashanti Australia, 2022), including the external diversion infrastructure of the CTD TSF. Internal surface 

water management of the CTD TSF was evaluated by WSP. 

As part of the SWMP evaluation, a surface water flood model was developed to simulate hydrology and drainage under 

various storm events, identify surface water risk areas, and evaluate proposed management measures. The model was 

based on a LiDAR Digital Elevation Model (DEM) captured in March 2023, aerial imagery, site culvert data, and design 

rainfall data from the Bureau of Meteorology (BOM). Surface roughness and soil loss estimates were derived from 

published references and aerial imagery. 

The design event used to assess key risks under existing conditions was a 1:100 (1 %) AEP, 72-hour storm, 

representative of cyclonic events common in the Goldfields and Pilbara regions. 

Modelling for the 1% AEP event showed that floodwaters bypass the northern edge of the levee bund to the east of the 

CTD TSF, contributing to flooding on the eastern side of the CTD TSF (GHD, 2024a), (GHD, 2024b). 

To mitigate this potential issue, it is proposed to extend the bund s northern end further by 160 m as part of the Stage 12 

works, thereby reducing the risk of flood impact on the northeastern perimeter of the CTD during operations. 

Median
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6.3 Seepage analysis 

Completion of Stage 10/11 (and continuation of Stage 12) tailings deposition will cover the remaining exposed natural 

subgrade at the eastern side of the CTD TSF (approximately 10 ha at beginning of January 2025), where localised 

ponding, transient seepage and groundwater level increase occurred following significant rainfall in Q1 2024. 

Hydrogeological modelling (SRK, 2025) indicates that once the eastern area is covered in tailings, potential seepage in 

the eastern side of the CTD TSF decreases significantly and groundwater levels are simulated to decrease throughout 

Stage 12 operation and following closure of the facility. The model predicts that operation of the CTD TSF will have 

little impact on maximum groundwater levels, which are most sensitive to large rainfall and flooding events. 

Two-dimensional seepage analyses were conducted using the SEEP/W finite element program by GEO-SLOPE 

International to assess phreatic surfaces, pore pressures, and seepage flux beneath the CTD TSF under a given set of 

applied boundary conditions. The model geometry was based on the proposed embankment raise and existing subsurface 

stratigraphy, with foundation units assigned representative hydraulic conductivities, thicknesses, and elevations. 

Transient seepage analyses were performed to evaluate the wetting front progression beneath the CTD TSF and SSP 

following a 1:100 72-hour storm event and to assess the time for subsequent dissipation of groundwater mounding 

beneath the tailings deposit. Two cross sections were analysed, as shown on Figure 6.2. 
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Figure 6.2 Location of seepage analysis section lines 

The inferred pre-storm phreatic surface is approximately 2 to 3 m below ground level (m BGL) and a tailings piezometric 

water level of 3 m above the natural ground surface (maximum observed in 2012) was set as the initial head condition 

within the CTD area. It is noted that data from the 2024 site investigation and groundwater model calibration  

(SRK, 2025) that recent piezometric head in the tailings deposit was 1 2 m above the natural ground surface. 

A perimeter pond elevation up to the minimum freeboard (0.3 m below the crest) along the perimeter embankment was 

conservatively adopted as a constant head boundary condition for the storm duration, with saturated/unsaturated material 

properties applied to simulate variations in saturation levels. These material functions were derived from laboratory test 

results and tailored within SEEP/W to represent site-specific conditions. Hydraulic parameters for the stratigraphic units 
were derived from geotechnical investigation data and on-site observations as detailed in  

Table 4.6. 
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7  
The following sub-sections of this report present a summary of the primary components comprising the Stage 12 

construction works at SDGM, including construction activities associated with the CTD embankment, SSP embankment 

and spillway, diversion levee and seepage collection trenches. 

A full construction package, including technical specifications, construction, quality and assurance (CQA) plans, bill of 

quantities (BoQ) and issued for construction (IFC) drawings will be prepared and issued prior to construction 

commencement. 

7.1 Preliminary and temporary works 

It is anticipated that various temporary works will be utilised to safely manage and facilitate the various construction 

activities associated with the SDGM Stage 12 embankment raise works. All temporary works are defined as components 

of the works that do not constitute permanent features critical to achieve the design intent of the CTD (and pertinent 

infrastructure, including the SSP and diversion levee). Such temporary works activities include: 

 Establishment of laydown areas to facilitate the temporary storage of plant, construction materials and welfare 

facilities during the SDGM Stage 12 embankment raise construction works. 

 Establishment of temporary access roads and ramps to facilitate safe access of hauling, construction, and inspection 

(i.e., light vehicle access) plant. This also includes provisions to support construction activities, such as crane loading 

platforms. 

 Establishment of temporary drainage infrastructure required to facilitate safe construction of the SDGM Stage 12 
embankment raise to satisfy construction compliance and overall design intent of the embankment raise works. 

 Establishment of temporary safety berms/windrows to satisfy minimum safety requirements for the specific plant 

onsite during the SDGM Stage 12 embankment raise construction works. 

 Establishment of all temporary structures necessary to protect key infrastructure during embankment construction 

works (i.e., monitoring instrumentation, drainage systems, earthfill structures), 

It is expected that all temporary works associated with the SDGM Stage 12 embankment raise will be maintained and/or 

rehabilitated at the expense of the contractor responsible. 

7.2 Site preparation 

Prior to commencing with the SDGM Stage 12 embankment raise construction activities, site preparation works will 

include: 

 Clearing/grubbing of all localised vegetation where required (i.e., removal of all stumps and roots that may otherwise 

impact the integrity of the Stage 12 construction activities). 

 Temporary/permanent stockpiling of cleared/stripped material. 

 Typically, grubbing involves the stripping of organic material (greater than 100 mm in diameter) and all other 

vegetation and/or loose detrital material (greater than 200 mm in diameter) to a predefined maximum depth below 

the natural or finished surface. 

 With all clearing/grubbing works, every effort will be made as to minimise unnecessary disturbance and/or 

generation of waste that can otherwise be stockpiled and/or rehabilitated. 

 Where temporary/permanent storage of vegetation is required, stockpiles shall be managed in accordance with the 

requirements of the supporting technical specification documents. 
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7.3 Construction works 

7.3.1 Materials 

As with previous construction works at SDGM, it is anticipated that the Stage 12 raise construction will utilise the 

following materials: 

 Zone 1: Embankment fill material  low-permeability fill used as the primary construction material for the 

embankment construction works. 

 Zone 3  Safety windrow material  fill material used to construct the safety windrows (windrow construction 

material can comprise Zone 1 recovered as part of the embankment trimming works). 

 Zone 4  Wearing Course Material  gravel sheeting used to provide road base to support all weather vehicular 
access. 

 Zone 5  Erosion Protection  coarse, durable waste rock for SSP spillway modification. 

Construction materials are to be excavated from nominated borrow fill areas and appropriately stockpiled (where 

required) prior to placement. Excavation works are to be undertaken in accordance with the lines and grades, as specified 

in the supporting technical specifications. Zone 4 and 5 materials will be sourced from suitable mine waste 

stockpiles/borrow areas. 

7.3.2 CTD Perimeter embankment raise construction 

Construction of the Stage 12A and Stage 12B embankment raises will comprise the downstream raising of the southern 

perimeter embankment of the CTD TSF (Stage 10 expansion area), in accordance with the lines, levels and geometry of 

the supporting technical specifications. 

Prior to the commencement of the Stage 12A and Stage 12B embankment raises, the necessary foundation preparation 

works (required to support construction activities on the existing embankment crest and slopes of the previous raise, as 

well as where the Stage 12 embankment footprint extends onto natural ground) are to be completed. These foundation 

preparation works include proof compacting the natural ground on which the embankment footprint envelops. Following 

this, the embankment fill material is to be moisture conditions and placed on the embankments in layers not exceeding 

300 mm thickness and compacted to a density of 95% SMDD using a pad food or grid roller. 

Conformance testing will be undertaken periodically at predetermined intervals to confirm compliance of the placed, 

conditioned and compacted embankment fill. This conformance tests will be undertaken using a nuclear density meter, at 

a minimum frequency of 1 test per 1,000 m3 and will be arranged by SDGM as part of the contract administration. 

Standard compaction tests will be carried out on Zone 1 materials sampled from the nominated borrow areas to indicate 

SDMM and OMC values. Natural moisture content tests will determine whether the material requires moisture 

conditioning or drying out prior to use as embankment fill. The new embankments will tie into the existing embankments 

by removing approximately 0.5 m of the outer material from the existing structure to relatively moist, original 

embankment. This area would then be built in horizontal layers to marry the material. 

7.3.3 Stormwater storage pond modifications 

Partial infilling of the existing SSP spillway invert is required to form an invert at RL 405.2 m (Figure 7.1). The spillway 
length will also be increased from 50 m to 200 m and erosion protection materials placed across the invert and on the 

downstream slope of the spillway extension. The embankment crest will be regraded and a wearing coarse layer placed to 

provide all weather access as part of the Stage 12A raise works. 
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Figure 7.1 Existing SSP spillway geometry 

7.3.4 Seepage interception trench modifications 

The Stage 12A embankment raise works have allowed for connection of the Stage 10 and southern seepage interception 

trenches, joining both trenches downstream of the SSP (as shown on Figure 5.9) to create a continuous, return water 

collection system around the south and western perimeter of the CTD. 

Construction works will involve excavation of the seepage collection trench extension along the lines, grades and levels, 

in accordance with the supporting technical specifications (and as per the requirements of all excavation activities as part 

of the Stage 12 construction works). 

Material arising from excavation works (that are not deemed suitable for re-use) will be appropriately disposed of (or 

stockpiled), as directed by the relevant AGAA personnel. 
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7.3.5 Eastern diversion levee modifications 

Extension of the existing diversion levee bund north of the existing alignment has been incorporated into the Stage 12A 

construction works. The intent of the extension works is to reduce the potential for stormwater bypassing the northern 

end of the levee. 

As with the Stage 12A embankment raise works at the CTD, it is anticipated that all the necessary foundation preparation 

works will be completed by the contractor. The diversion levee bund extension works will utilise Zone 1 material which 

will be placed, conditioned, compacted and tested in accordance with the minimum requirements of the supporting 

technical specifications. Zone 5 erosion protection will be placed against the upstream side of the levee bund to a distance 

of 150 m either side of the northernmost drainage line intercepted by the bund. 

7.4 Construction schedule 

Based on AGAA s schedule and budget allocations, Stage 12A construction works are anticipated to commence in 

Q4 2025 (pending the necessary regulatory approvals and contractor availability). It is estimated that construction of the 

Stage 12A design components will take approximately 6 months. Stage B works are expected to commence in Q2 2029 

ready for deposition by Q1 2030. 

7.5 Construction management controls 

The following sub-sections present a summary of the construction management control measures to mitigate the potential 

impacts of the Stage 12 construction works on sensitive environmental receptors. 

7.5.1 Noise 

During the Stage 12 construction works, every effort shall be made to limit excessive disturbances as a result of 

construction activities (i.e., noise and/or vibrations). The relevant sub-contractor should endeavour the manage plant 

traffic in a way that mitigates noise and ground disturbances, particularly in areas close to welfare and office spaces. In 

addition, the construction plant should only be in services during select operating hours (at the discretion of the relevant 

AGAA personnel). 

7.5.2 Dust 

During the Stage 12 construction works, land disturbances and the general transportation and placement of dry borrow 

fill material may result in increased risk of airborne dust (particularly during periods of hot, dry and windy weather). 

Whilst moisture conditioning efforts may mitigate the risk of dust as part of the embankment raise construction works, 

areas such as material stockpiles and/or borrow fill excavation zones may be susceptible to dust generation. 

It is the responsibility of the relevant sub-contractors to develop appropriate dust mitigation measures during the Stage 12 

construction works to mitigate the disturbance (and/or compromise) of the placed, conditioned, compacted and tested 

embankment fill. 

7.5.3 Stormwater/Surface water 

During the Stage 12 construction works, temporary stormwater/surface water control measures may be required to safely 
facilitate site access, as well as maintain the integrity of placed, conditioned, compacted and tested embankment fill. 

It is the responsibility of the relevant sub-contractor to manage stormwater/surface water control measures, as and when 

required. Where such measures are required, construction works should be managed in a way that limits disturbance of 

the surrounding environment. 

All stormwater/surface water controls are considered as temporary works. Therefore, all disturbances associated with 

such measures are to be restored, as per the requirements of the supporting construction specification. 
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7.5.4 Erosion and sediment control 

As with the stormwater/surface water control measures, temporary erosion and sediment controls measures may also be 

required to safety facility construction works, as well as maintain the integrity of placed, condition, compacted and tested 

embankment fill material (either generally throughout construction works, or during periods of inclement weather). 

It is the responsibility of the relevant contractor or sub-contractor to manage such erosion and sediment control measures, 

as and when required. Where such measures are required, construction works should be managed in a way that limits 

disturbance of the surrounding environment. 

All erosion and sediment control measures are considered as temporary works. Therefore, all disturbances associated 

with such measures are to be restored, as per the requirements of the supporting construction specification. 

7.5.5 Hydrocarbon management 

It is the responsibility of the relevant contractor or sub-contractor that all plant onsite are equipped with fully functional 

spill response kits capable of containing and isolating spilled fluids (i.e., hydraulic oils, fuel, etc.). In the event such 

incidents occur, the relevant AGAA environmental officers are to be contacted (immediately after the spillage has been 

contained) to confirm the necessary response and disposal procedure. 
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8  

8.1 General 

Operating procedures for the SDGM CTD TSF are described in the facility operating manual (WSP, 2023b) and in 

general accordance with DEMIRS requirements (DMP, 2015b). 

A summary of the procedures for tailings deposition, water management, and dust management is provided in this 

section. 

8.2 Tailings deposition 

Tailings are pumped through the tailings delivery line to the top of the tailings beach, where manifolds have been 

installed to direct flow to spigot discharge points along multiple deposition fingers or causeways at the top surface of the 

beach. These deposition fingers generally define nine deposition sectors, as illustrated in Figure 8.1. 

Spigot extension pipes of various sizes (typically between 63 to 90 mm) have been installed to direct tailings flow onto 

the upper tailings beaches, with extensions typically reaching 100 m to 200 m from the end of the deposition fingers. 

During active deposition, extension pipes may be incrementally repositioned within the deposition sector to optimise 

beach development. Additional spigots are available along the access causeway, and alternative deposition techniques, 

such as strategic slot cutting along extension lines, may be used to create localised geyser  deposition points if needed. 

The primary objective of deposition is to reduce erosion on the upper beach, promote low-energy discharge, and control 

tailings distribution to prevent the formation of erosive channels further down the beach. While Sectors 1 to 5 are the 

primary deposition areas for expanding the tailings footprint southeast, periodic deposition into the northern sectors 

(Sectors 7 to 9) may be necessary to manage overall deposition velocity, particularly during low-solids concentration 

periods. In such cases, additional spigots and more frequent discharge point adjustments may need to be required to limit 

deep erosion gullies, which can then be naturally infilled once target solids concentrations are restored. 

Deposition into the expansion area has resulted in a flatter beach profile in the middle section of the beach at Sectors 1 to 

4, as observed in Figure 8.2. This is primarily due to the efforts to cover the exposed natural ground basin with tailings. 

Targeted deposition towards the CTD TSF perimeter in sectors 1 and 2 has been undertaken to displace ponded water 

against the eastern perimeter embankment and develop a uniform perimeter profile for released bleed water and 

incidental stormwater to flow towards the western decant inlet sumps. 
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(Jan 2025 Beach) 

Figure 8.1 CTD TSF deposition sectors  

 

Figure 8.2 Tailings beach development in the expansion area 
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8.3 Water management 

8.3.1 Operational water management 

Surface runoff from the tailings beach, from both excess supernatant liquor and rainfall, flows to the beach toe along the 

CTD TSF perimeter and flows around to the western quadrant of the facility where it gravity-drains to the decant ponds / 

stormwater storage pond (SSP). 

In the Stage 10 expansion area, where deposition has been occurring over natural topography, localised ponds have 

occasionally formed at the TSF perimeter until sufficient tailings have been deposited to re-instate perimeter flow. 

Notably, ponding has occurred in the north-eastern perimeter area (Sectors 1 and 2) due to the presence of an elevated 

ridge at the eastern edge of the Stage 10 deposition area. This has been managed by use of a mobile pump set-up as 

required. 

Completion of the Stage 12 raise will enable the full expansion area footprint to be filled with tailings and the generation 

of a consistent tailings beach slope along the perimeter embankment, as per the original CTD Northern area. This will 

direct all surface water to the western quadrant and decant pond / stormwater storage pond (SSP). 

Two concrete decant inlet sumps are installed on the upstream side of the CTD embankment opposite each of two lined 

decant ponds located in the northern and southern corners of the SSP, to allow gravity drainage of surface water through 

the western embankment into the lined ponds. As the tailings level rises, the sumps are raised periodically using 300 mm 

high segmental concrete rings. The two lined decant ponds can each hold approximately 28,000 m3 of water. 

Two additional decant inlet sumps are located at higher elevation close to the primary inlet sumps (approximately 200 m 

south of the primary inlet sumps to the North decant pond and 80 m north of the primary inlet sumps to the South decant 

pond). These accommodate drainage of ponded water directly into the unlined SSP area under 1:10 and 1:20 AEP events, 

when the lined decant ponds are full and discharging via spillways into the SSP. For less frequent storm events, where a 

larger pond develops at the western perimeter of the tailings deposition area, excess water is transferred to the SSP via 

the internal spillways. 

In the event that the SSP pond depth approaches (or exceeds) the nominated maximum operating pond depth of 1.8 m 

(Section 6.1) due to successive, significant storm events such as those experienced in Q1 2024, additional pumping effort 

will be required to draw down water levels to below the maximum operating pond level. 

The SSP pond water depth was drawn down from a maximum of 3.65 m in March 2024 to 1.8 m over approximately 14 

weeks. The average pond volume reduction was approximately 4,270 m3/day during this period. It is estimated that 

approximately 47% of this was due to evaporation and seepage, since the average pumping rate from the CTD to the 

process plant was 2,275 m3/day. 

8.3.2 Emergency water management 

The SSP has an emergency external spillway to protect the integrity of the embankment in an extreme flooding event. 

Since commencement of operations in 1999, the SSP external spillway has not flowed, although significant rainfall 

events in Q1 2024 resulted in the SSP water level rising to within 1.2 m of the spillway invert level. 

The design intent is for any emergency flow from the SSP emergency external spillway to flow into the southern seepage 

trench, which under extreme flooding conditions would overflow at its northern end and transfer floodwaters westwards 

to Lake Carey. 

Increasing the length of the spillway is proposed as part of the Stage 12A embankment raise works to further reduce the 

likelihood of SSP embankment overtopping. 
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8.3.3 Seepage and groundwater management 

A significant portion of the process water at SDGM is recovered from seepage/groundwater collection trenches at the 

CTD TSF. 

The trenches are designated: 

 Northern Trench: Water extracted from three seepage recovery bores near the northern topsoil stockpile (RB1 RB3) 
is also discharged to this trench via HDPE pipelines. 

 Southern Trench: Truncated and backfilled during Stage 10 construction, but previously extended (as the east 

trench ) around the Stage 11 southern perimeter. 

 Stage 10 Trench: Water level in this trench generally reflects the upgradient groundwater elevation. 

The layout of the CTD TSF water recovery and pumping infrastructure is shown in Figure 8.3. 

 
(Jan 2025 Beach) 

Figure 8.3 Seepage recovery infrastructure  

Each trench is equipped with dewatering pumps (electric pumps in the Northern and Southern trench and a 

trailer-mounted diesel pump in the Stage 10 trench) that transfer water to the lined northern decant pond for recovery to 

the process plant via the DECANT 1 pump station. Stormwater accumulation in the SSP is also pumped via a sump pump 

into the northern decant pond. 

Groundwater modelling (SRK, 2025) predicts a continuation of the decline in water levels at the CTD TSF following the 

peak in early 2024 caused by large rainfall events in January and March 2024. It was concluded that continuing CTD 

TSF operation and implementation of existing seepage mitigation measures should result in little impact on existing 

groundwater levels which are most sensitive to large rainfall and flooding events. 
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Connection of the Stage 10 trench and Southern trench, proposed as part of the Stage 12 works will enable improved 

control of groundwater levels in the central area downstream of the SSP following groundwater recharge by large rainfall 

events. 

8.3.4 External surface water management 

External surface runoff from the area upstream of CTD TSF is diverted around the facility via a bunded drainage channel 

at the northern perimeter and a diversion berm / drain on the east side of the facility. The locations of diversion drains are 

illustrated on Figure 3.8. 

8.4 Dust management 

The saline nature of the SDGM process and decant water results in a salt crust developing on the tailings surface which 

mitigates against excessive dust generation. When the salt crust is locally eroded by channelling below deposition points, 

or dissolution occurs after rainfall, dust can be generated under windy conditions until the salt crust is regenerated as the 

wetted beach dries out. In these circumstances, dust management is implemented by adjusting the tailings deposition 

sequence such that fresh, wet tailings is deposited over the affected areas and during pipe flushing, when water is 

discharged from the tailings lines. 

Dust generation has not been a significant issue at the CTD for its 25 years of operation. 
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9  

9.1 Groundwater, surface water and seepage monitoring 

Conditions 9, 14, 19, and 20 of Licence L8579/2011/2 specify the following requirements for groundwater, surface 

water, and seepage water monitoring: 

 A seepage collection and recovery system must be provided and utilised to capture seepage from the TSF, with the 

captured seepage returned to the TSF or reused in the process plant. 

 The Stormwater Storage Pond (SSP) on the TSF must be managed to maintain capacity for a 1:100 year, 72-hour 

rainfall event. 

 All water samples, including surface water and groundwater, must be collected in accordance with AS/NZS 5667.11 
and analysed by a laboratory with current NATA accreditation for the relevant parameters. 

 Monthly monitoring of recovered seepage volumes is required. 

 Annual ambient groundwater quality monitoring is mandated through sampling from specific groundwater 

monitoring bores (currently conducted quarterly): 

 CTD MB s 2/2A, 3, 7, 11A/B, 13, 16, 24A/B, 29A/B, 30A/B, 31 41 A/B/C. 

 The test parameters include: 

 pH, SWL, TDS, WAD-CN, Na, K, Ca, Mg, As, B, Cr, Cu, Pb, Mn, Ni, and Se. 

9.2 TSF Inspections 

Condition 10 of Licence L8579/2011/2 outlines the inspection and record-keeping requirements for the TSF as follows: 

 Twice daily inspections of the tailings pipelines and return water lines. 

 Daily inspection of TSF and SSP embankment freeboard to confirm compliance with the required freeboard 
capacity, along with a visual assessment of tailings beaching. 

 Daily assessment of the decant pond and stormwater storage pond, including their size and position. 

 Additional observations made during routine daily inspections include: 

 Tailings deposition  including location of open spigots, flow rate at spigots, beach formation, beach erosion, low 

points. 

 Integrity of embankment  including any evidence of seepage, cracking, instability, depressions, erosion 

 Integrity of geomembrane liners  including visually inspecting the exposed liner for tears, wrinkles, uplift and 

sagging of liner 

 Condition of windrows along embankment crest and ramps 

 Dust generation on the TSF 

 Any fauna observed on or around the TSF or fauna deaths on or around the TSF 

 Changes to previously identified items of concern (e.g., cracking, seepage). 
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Monthly inspections are completed by the processing manager and/or their delegate to assess all aspects of the TSF 

covered in the daily inspections, with additional attention to the following: 

 any issues or anomalies identified in the daily inspections during the previous month 

 condition of embankment  as per daily inspections but shall also include inspection of the downstream toe of the 
embankment and other areas that would not be readily observed during the daily inspection 

 any observable changes to the characteristics of the tailings 

 decant system operation and TSF water balance 

 any trends or trigger level exceedances in the monitoring data 

 the recordkeeping of the daily inspection sheets and monitoring data. 

Quarterly inspections are completed by the RTFE, six monthly inspections by the EoR and annual inspections by the 

ITRB. 

An annual operational review (audit) of the TSF is carried out by a suitably qualified third-party engineer (SRK) which 

includes a site visit, review of the accumulated data and an assessment of the TSF performance. 
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10  

10.1 CTD TSF rehabilitation strategy 

The high strength consolidated tailings surface with a gently sloping self-shedding stable surface will permit early 

accessibility and trafficability of equipment for rehabilitation and closure works. Completion of rehabilitation will be 

undertaken according to the approved Mine Closure Plan (Anglogold Ashanti Australia, 2024b). Conceptual details of 

the facility rehabilitation and closure are provided in (MBS Environmental, 2014) and the SDGM Mine Closure Plan 

(Anglogold Ashanti Australia, 2024b). 

The access road and service corridor will be rehabilitated by deep ripping and seeding when they are no longer required. 

The seepage collection trenches will be dewatered and filled in. 

The surface of the tailings will be capped with a cover layer to break the capillary rise of salts from the tailings surface. 

The conceptual detail of the cover (MBS Environmental, 2014) is: 

 A 300 mm (Upper and Middle zones) and 500 mm (Outer zone) layer of competent waste rock over entire tailings 

surface. 

 A 200 mm layer of low to moderate salinity, gravelly subsoil over the waste rock (Upper and Middle zones). 

 A 50 mm layer of topsoil over the subsoil (Upper and Middle zones). 

 Access tracks, constructed of competent waste rock, located at 50 m intervals on the contour. 

 Scarifying and mixing topsoil and gravelly subsoil layers into the upper surface of the waste rock layer. 

 Establishing a vegetated cover of salt-tolerant species on the upper and middle slopes of the CTD-TSF. 

The stockpiled topsoil located to the north and south of the CTD TSF is expected to be non-saline to moderately saline 

(Stantec, 2024) and support good growth of plant species on the basis that the cover layer will break the capillary rise of 

salts. In the absence of sufficient and readily accessible sources of low to moderate salinity subsoils and due to the 

limited availability of stockpiled and fresh topsoil, a subsoil/topsoil cover may be excluded from the low-lying outer zone 

areas of the CTD TSF. 

10.2 Rehabilitation trials 

The rehabilitation process will require an understanding of the factors influencing rehabilitation and regrowth of 

vegetation. Research into the rehabilitation of tailings storage facilities in arid environments is limited but is increasing 

with the current emphasis on the rehabilitation of mining operations. 

Rehabilitation trials on selected portions of the surface of the CTD beach will provide the opportunity to develop a 

rehabilitation prescription for the final closure of the CTD system. Field trials on the CTD TSF will be required prior to 

proposing a full-scale rehabilitation program. 
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11  
This Report is provided by WSP Australia Pty Limited (WSP) for AngloGold Ashanti Australia (Client) in response to 

specific instructions from the Client and in accordance with WSP s proposal dated 30 August 2021 and agreement with 

the Client SD-P-21-044 dated 16 June 2022 (Agreement). 

Permitted purpose 
This Report is provided by WSP for the purpose described in the Agreement and no responsibility is accepted by WSP 

for the use of the Report in whole or in part, for any other purpose (Permitted Purpose). 

Qualifications and assumptions 
The services undertaken by WSP in preparing this Report were limited to those specifically detailed in the Report and are 

subject to the scope, qualifications, assumptions and limitations set out in the Report or otherwise communicated to the 

Client. 

Except as otherwise stated in the Report and to the extent that statements, opinions, facts, conclusion and / or 

recommendations in the Report (Conclusions) are based in whole or in part on information provided by the Client and 

other parties identified in the report (Information), those Conclusions are based on assumptions by WSP of the reliability, 

adequacy, accuracy and completeness of the Information and have not been verified. WSP accepts no responsibility for 

the Information. 

WSP has prepared the Report without regard to any special interest of any person other than the Client when undertaking 

the services described in the Agreement or in preparing the Report. 

Use and reliance 
This Report should be read in its entirety and must not be copied, distributed or referred to in part only. The Report must 

not be reproduced without the written approval of WSP. WSP will not be responsible for interpretations or conclusions 

drawn by the reader. This Report (or sections of the Report) should not be used as part of a specification for a project or 

for incorporation into any other document without the prior agreement of WSP. 

WSP is not (and will not be) obliged to provide an update of this Report to include any event, circumstance, revised 

Information or any matter coming to WSP s attention after the date of this Report. Data reported and Conclusions drawn 

are based solely on information made available to WSP at the time of preparing the Report. The passage of time; 

unexpected variations in ground conditions; manifestations of latent conditions; or the impact of future events (including 

(without limitation) changes in policy, legislation, guidelines, scientific knowledge; and changes in interpretation of 

policy by statutory authorities); may require further investigation or subsequent re-evaluation of the Conclusions. 

This Report can only be relied upon for the Permitted Purpose and may not be relied upon for any other purpose. The 

Report does not purport to recommend or induce a decision to make (or not make) any purchase, disposal, investment, 

divestment, financial commitment or otherwise. It is the responsibility of the Client to accept (if the Client so chooses) 

any Conclusions contained within the Report and implement them in an appropriate, suitable and timely manner. 

In the absence of express written consent of WSP, no responsibility is accepted by WSP for the use of the Report in 

whole or in part by any party other than the Client for any purpose whatsoever. Without the express written consent of 

WSP, any use which a third party makes of this Report or any reliance on (or decisions to be made) based on this Report 
is at the sole risk of those third parties without recourse to WSP. Third parties should make their own enquiries and 

obtain independent advice in relation to any matter dealt with or Conclusions expressed in the Report. 

Disclaimer 
No warranty, undertaking or guarantee whether expressed or implied, is made with respect to the data reported or the 

Conclusions drawn. To the fullest extent permitted at law, WSP, its related bodies corporate and its officers, employees 

and agents assumes no responsibility and will not be liable to any third party for, or in relation to any losses, damages or 

expenses (including any indirect, consequential or punitive losses or damages or any amounts for loss of profit, loss of 

revenue, loss of opportunity to earn profit, loss of production, loss of contract, increased operational costs, loss of 

business opportunity, site depredation costs, business interruption or economic loss) of any kind whatsoever, suffered on 

incurred by a third party. 
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CERTIFICATION OF COMPLIANCE

Tailings storage facility design report

For and on behalf of ......WSP............................................................................................................

I, ... .............................................................................................................................

being a duly authorised officer of the above company and a qualified geotechnical engineer
holding professional registration by a professional body, do hereby certify and confirm that the
Stage 12A and 12B raise of the CTD tailings storage facility at the Sunrise Dam mine site has
been designed in accordance with the current edition of the Tailings storage facilities in Western
Australia - code of practice issued by the Department of Mines and  Petroleum, Western Australia
and the design is referenced as

Sunrise Dam Gold Mine - Central Thickened Deposition Tailings Storage Facility, Stage 12 Raise
Design Report (PS202899-WSP-PER-REP-003 Rev0) ..........................................................

Date: ..........8/04/2025..............................................................................................................

Guide to preparation of design report for TSFs Page 30 of 35





7 April 2025

HTTPS://WSPONLINE.SHAREPOINT.COM/SITES/AU-PRO-PP202899/SHARED DOCUMENTS/GENERAL/6 DELIVERABLES/003 DESIGN REPORT/REV 0/APP A
WORD/TAILINGS STORAGE DATA SHEET (CTD TSF) 250317.DOCX

Explanatory notes for completing tailings storage data sheet

The following notes are provided to assist the proponent to complete the tailings storage data sheet.

1 Paddock (ring-dyke), cross-valley, side-hill, in-pit, depression, waste fill, central thickened discharge, stacked
tailings

2 Number of cells operated using the same decant arrangement

3 See Table 1 – Hazard rating system in the Code of practice

4 See Table 2 – Matrix of hazard ratings in the Code of practice

5 Internal for paddock (ring-dyke) type, internal plus external catchment for other facil ities

6 End of pipe, (fixed), end of pipe (movable) single spigot, multi-spigots, cyclone, central thickened discharge (CTD)

7 Gravity feed decant, pumped central decant, floating pump, wall/side mounted pump

8 Clay, synthetic

9 See list below for ore process method

10 Tonnes of solids per year

11 Record only the main material(s) used for construction, e.g. clay, sand, silt, gravel, laterite, fresh rock, weathered rock, tailings,
clayey sand, clayey gravel, sandy clay, silty clay, gravelly clay or any combination of these materials

12 Any one or combination of the materials listed under item 11 above

13 Maximum wall height above the ground level (not AHD or RL)

14 Arsenic, Asbestos, Caustic soda, Copper sulphide, Cyanide, Iron sulphide, Lead, Mercury, Nickel sulphide, Sulphuric
acid, Xanthates, radioactive elements

15 NPI - National pollution inventory
(contact Department of Environmental Protection for information on NPI listed substances)

Ore process methods

The ore process methods may be recorded as follows:

Acid leaching (Atmospheric) Flotation

Acid leaching (Pressure) Gravity separation

Alkali leaching (Atmospheric) Heap leaching

Alkali leaching (Pressure) Magnetic separation

Bayer process Ore sorters

Becher process Pyromet

BIOX SX/EW (Solvent extraction/Electrowinning)

Crushing and screening Vat leaching

CIUCIP Washing and screening
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