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Executive Summary 

Atlas Iron Ltd (Atlas) commissioned Stantec to undertake a hydrological assessment and prepare a 

conceptual surface water assessment for the Corunna Downs Project. The Project area is located in the 

Pilbara region of Western Australia, approximately 33 km southwest of Marble Bar. This revision of the 

hydrological assessment is an update of the November 2015 Stantec report that was based on earlier mine 

infrastructure layout. 

 

The Project sits on the escarpment encompassing the headwaters of regional catchments that contribute 

to the Coongan River and De Grey Rivers. The Corunna Downs Project comprises five separate mining 

prospects, each with a combination of pits and supporting waste rock dump (WRD):  

 Runway: two pits and one WRD; 

 Shark Gully: one pit and one WRD; 

 Split Rock: one pit and one WRD; 

 Razorback: one pit (utilising Split Rock WRD). 

Mine infrastructure includes a camp, mine operation centre (MOC), run of mine (ROM), magazine, topsoil 

stockpile areas and internal access and haul road to Marble Bar.  

 

Climate 

The climate can be classified as semi-arid to arid and is characterised by hot summers and warm winters. 

Rainfall, generally associated with the passage of tropical cyclones, is irregular with most of it occurring in 

the summer months, with 80% of rainfall occurring between December and March. 

 

Hydrology 

The Rational and RORB rainfall-runoff modelling methods were used to estimate design floods ranging 

between the 5% and 1% annual exceedance probability (AEP) events. A flood frequency analysis was 

undertaken of annual maximum peaks recorded at the Marble Bar streamflow gauging station, located 

about 25 km northeast of the Project area adjacent to the road to Marble Bar. 

 

Surface water management  

The pits, waste rock dumps and most of the access / haul roads are generally located on higher ground, 

near ridge lines or in upper reaches of gully areas with small catchment runoff areas. Safety bunds and 

windrows will be constructed around mine pits and may result in reduced inflows to the pits, however some 

inflow is expected. The risk of significant pit inundation is low given the small upstream catchments. 

 

For the majority of the flood protection elements the AEP design standard adopted in discussion with Atlas 

is the 20% AEP (5 year) event, as consequences to the mine site and the environment are considered to be 

low. The 1% AEP event was used for the waste rock dump bunds and drains. It is proposed that the waste 

rock dump areas be protected with earthworks, channelling and bunds to divert naturally occurring surface 

water around the mine operation elements.  
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Runoff from small upstream catchments will be captured in the pits, where not diverted by safety bunds. In 

the event of significant rainfall, water collecting in-pit will be left to disperse via natural seepage and 

evaporation processes, as Atlas has committed to not discharging any accumulated stormwater collected 

within the pits to the environment. 

 

It is proposed that the waste rock dumps be surrounded by perimeter containment bunds and internal 

runoff be directed to sediment ponds before being released into the receiving environment. The sediment 

ponds are sized to treat runoff from the WRD footprint by capturing coarse silts and larger particle sizes in 

flows up to the 20% AEP event. Sediment ponds have overflow provisions for larger events up to 1% AEP 

magnitude, including the 1% AEP, 72-hour storm. The positioning of these sediment ponds will generally be 

at the toe of the WRDs.  

 

A number of sites where mine roads cross drainage lines have been identified, peak flows to these points 

calculated and hydraulic assessment prepared. Drainage across the roads is proposed to be conveyed by 

culverts or floodways to natural drainage lines in the area. Three culverts are proposed along the access 

road between the MOC and the pits, with culverts designed for the 20% AEP design event and assessed for 

the 10% AEP event. Culverts to the north of the MOC were designed for the 20% AEP event.  

 

The proposed haul road to Marble Bar crosses the Herring Creek, a tributary of the Coongan River, twice 

and the Coongan River once (near the Marble Bar flow gauging station). The general intent of the roadway 

design is to pass flows across the roadway by means of floodways, culverts or a combination of both to 

reduce risk of crossing flooding and minimise the time the haul road will be out of commission during a flood 

event. The presence of these floodways / culverts will ensure that there are minimal impacts to the upstream 

and downstream flow regimes of these drainage lines. The alignment and design of the haul road is subject 

to further revision. The assessment excluded minor crossings; internal access roads are largely located along 

ridge lines and do not cross any significant drainage lines. Sizing of minor culverts have been prepared by 

Atlas.  

 

The conceptual surface water management scheme was developed based on a desktop study. In order 

to proceed to construction, further detailed design based on site specific survey data and ground 

conditions would be necessary. In particular, further consideration should be given to a detailed design of 

the haul road and sediment ponds.  

 

Potential surface water impacts 

The proposed Project area is located within the Coongan River catchment, a significant tributary of the De 

Grey River. The percentage disturbance within the regional Coongan River catchment amounts to 0.04% 

of the total catchment. This is a very small percentage of the regional catchment which implies any 

alteration to the surface water regime as a result of Project operations will be insignificant within the regional 

catchment. Alterations to the surface water regime may be noticed locally, but impacts will soon dissipate 

as flows from larger downstream areas contribute to the natural watercourses. 
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During mining operations, the surface water management measures proposed to control surface water 

and sedimentation over the minesite will minimise the hydrological impacts of mining activity on the 

downstream environment. In the long term, stabilised WRD landforms and mine closure provisions will 

minimise hydrological impacts on the local flow regime and water quality. 

 

Recommendations 

This surface water assessment should be updated to reflect the appropriate level of detail of future iterations 

of the mine planning and design processes. Following are recommended tasks for the next phase of the 

mine planning: 

 In order to proceed to construction, further detailed design based on site specific survey data and 

ground conditions would be necessary; 

 Revisit detailed sediment pond sizing, including estimation of detention time, contributing catchment 

areas, waste rock characterisation, and maintenance requirements where WRD design are altered; 

 Rainfall and streamflow gauges should be installed to monitor site hydrology; 

 LiDAR surveys can be impacted by vegetation and water. Undertake additional surveys of the 

Coongan River (crossing 4) and Glen Herring Creek (crossing 5) to confirm LiDAR data with respect to 

accuracy of longitudinal profile and cross sectional details. Area of survey should extend from about 

100 m upstream to 400 m downstream; 

 The mine pits will not be backfilled at closure. In the event that pit designs change and mining extends 

to below the water table, pit lakes may form post closure. A study of the long term surface water 

quantity and quality within the pits may be needed at such point to quantify the risk, if any. 
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1 Introduction 

1.1 Project background 

Corunna Downs is potentially the next Atlas Iron Ltd (Atlas) development with the capacity to deliver  

6 MTpa of lump and fines iron ore over an initial life of mine of 4 - 5 years. Corunna Downs is located between 

the operating Mt Webber Mine and the future McPhee Project, approximately 33 kilometres (km) southwest 

of Marble Bar by road in the Pilbara region of Western Australia (Figure 1-1).  

 

Atlas commissioned Stantec Australia Pty Ltd (Stantec) (formally MHW Australia Pty Ltd) to undertake a 

surface water environmental impact assessment to support future approvals for the Project. 

 

The Corunna Downs Project currently includes the establishment of five pits, four waste rock dumps (WRD), 

internal haul roads, run of mine (ROM), mine operation centre (MOC) and accommodation camp 

(Figure 1-2). 

 

The Corunna Downs Project comprises four separate mining prospects, each with a combination of pits and 

supporting WRD (Figure 1-3): 

 Runway: two pits, land bridge and one WRD; 

 Shark Gully: one pit and one WRD; 

 Split Rock: one pit and one WRD; 

 Razorback: one pit (utilising Split Rock WRD). 

Development of the Corunna Downs Project will include a haul road from the operations to Marble Bar. 

Alignment of the haul road and crossings assessed are shown in Figure 1-4. 

 

Note that the camp has been relocated from the position used in previous versions of this report and Atlas 

completed additional flood modelling for the camp site (Atlas Internal Memorandum – Corunna Downs 

Additional Camp Flood Modelling, March 2017). The camp was therefore excluded from this analysis.  

1.2 Scope and objectives 

The overarching objectives of this surface water assessment are the identification of contributing 

catchment areas, development of design peak discharge rates and assessment of flood risk. The specific 

tasks completed to meet the objectives included the development of:  

 a surface water runoff assessment of the proposed Corunna Downs Project area; 

 a conceptual surface water management scheme; 

 a high-level assessment of the potential hydrological impacts associated with the proposed mining 

activity; 

 a risk assessment of the access / haul road and development of indicative mitigation measures;  
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 an analysis of surface water flows around post-mining landforms including a discussion of risks and 

management requirements; and 

 recommendations for any further studies to support the mining approvals process. 

 

This surface water assessment is intended to support operational decisions as well as the approvals process. 

The flood assessment has been conducted in accordance with the following guidelines: 

 Department of Mines and Petroleum, Guidelines for Mining Proposals in Western Australia, (DMP, 2006); 

 Australian Rainfall & Runoff 2016 (ARR 2016) (Ball et al 2016). 

1.3 Methodology and data sources 

The hydrology and hydraulic assessments presented are based on the following existing reports, data 

provided by Atlas and additional information sourced: 

 

Reports: 

 Corunna Downs Desktop Surface Water Assessment, Stantec, November 2015. 

 

Hydrologic data: 

 Bureau of Meteorology (BOM) 2016a. Climate Data Online [online]. Available at: 

http://www.bom.gov.au/climate/data/. Accessed October 2016;  

 Bureau of Meteorology (BOM) 2016b. Intensity Frequency Duration (IFD) data 

http://www.bom.gov.au/water/designRainfalls/ifd/. Accessed October 2016;  

 Department of Water (DOW), 2016. Water Information Reporting (WIR) [online]. Available at:  

http://wir.water.wa.gov.au/Pages/Water-Information-Reporting.aspx, accessed October 2016 

 

Geospatial data: 

 proposed mine disturbance footprints provided as an electronic file named 

“all_pits_dumps_topo.dxf”; 

 digital elevation model (DEM) provided by Atlas, based on LiDAR data surveyed in November 2015 

provided as an electronic file named “crd_surf1m_CopyRaster.tif”; 

 high-resolution aerial photography dated November 2015 provided as an electronic file named 

“CorunnaDowns_2015nov7_15cm_mga50.ecw”; 

 proposed mine disturbance footprints provided as an electronic file named 

“Mine_Disturbance_Footprint.shp”; 

 AUTOCAD drawing of the proposed haul road alignment provided as an electronic file named 

“160509 AICD Review Plan.dwg”. 

 

http://www.bom.gov.au/water/designRainfalls/ifd/
http://wir.water.wa.gov.au/Pages/Water-Information-Reporting.aspx
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Figure 1-1: Regional location 
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Figure 1-2: Project area 
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Figure 1-3: Corunna Downs proposed mine infrastructure 
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Figure 1-4: Corunna Downs proposed haul road alignment and crossings 
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2 Overview of existing environmental conditions 

2.1 Climate 

The climate of the Pilbara region is classified as semi-arid to arid and is characterised by hot summers and 

warm winters. The area experiences a climate of extremes, where severe droughts and major floods can 

occur at close intervals. Tropical cyclones can occur between January and April, bringing sporadic, high-

intensity, rainfall events.  

 

The closest Bureau of Meteorology (BOM) weather station to the Project is located at Marble Bar (Station 

Number 004106, previously Station Number 004020), located 25 km to the northeast (BOM 2016a). During 

the summer months of November to February, the mean maximum temperature for Marble Bar is 40.7°C 

and the mean minimum temperature is 25.3°C ( BOM 2016a). Marble Bar averages 104 days above 40°C 

per year (BOM 2016a). During the winter months of June to August, the mean maximum temperature for 

Marble Bar is 27.8°C and the mean minimum temperature is 12.7°C (BOM 2016a) (Figure 2-1). 

 

 

Figure 2-1: Marble Bar mean monthly rainfall and temperature 

 

Annual rainfall at Marble Bar is shown in Figure 2-2. Rainfall within the Project area can be highly localised 

and unpredictable with substantial fluctuations occurring from year to year. Mean annual rainfall is around 

362 mm, with minimum and maximum annual rainfall of 71 mm (1924) and 798 mm (1980), respectively.  

 

Approximately 70% of the rainfall in the area occurs from December to March (Figure 2-3), and is generally 

associated with the passage of tropical cyclones. Most of the rainfall events occur as scattered 

thunderstorms, producing heavy localised falls over short periods. Tropical lows, usually originating off the 

Pilbara coast, can also bring widespread rain to the region. 
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Figure 2-2: Marble Bar annual rainfall 

 

 

Figure 2-3: Marble Bar monthly rainfall 

 

Average annual pan evaporation (based on Marble Bar evaporation data) is around 3,300 mm/year, which 

is an order of magnitude higher than the average annual rainfall (Figure 2-4).  
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Figure 2-4: Mean monthly rainfall vs mean monthly pan evaporation 

 

2.2 Regional catchments 

The Project area lies within the middle reaches of the Coongan River catchment which sits within the De 

Grey River Basin (Figure 2-5). The De Grey River Basin covers an area of 56,890 km2 (Ruprecht et al. 2000) 

with its major tributaries being the Strelley, Shaw, Coongan, Oakover and Nullagine Rivers.  

 

The Coongan River system has a total catchment area of around 7,090 km2 and lies between the Chichester 

Ranges in the south and minor ranges on the west and east. The Coongan River has a number of tributaries, 

including Budjen Creek, Triberlar Creek, Boobina Creek, Emu Creek and Camel Creek. Coongan River joins 

the De Grey River at Mulyie Pool, about 41 km upstream of the confluence with the Shaw River . 

 

Rivers in the Pilbara region are typically ephemeral in nature; however, surface water is present throughout 

the year in pools along the main rivers and creeks. These pools are most likely surface expressions of locally 

perched groundwater within the alluvium. During periods of river flow, following significant rainfall events, 

the groundwater systems are recharged by the presence of surface water in the river beds. As river flows 

subside and river beds run dry, permanent pools remain and are fed by groundwater inflow during the dry 

periods (DOW, 2011). Major pools on the main branch of the Coongan River are the Nandingarra, 

Bookargemoona, and Doolena pools (Ruprecht 2000). These pools are located upstream of the Corunna 

Downs Project and will not be impacted by the mining operation.  
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Figure 2-5: Regional catchments 
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2.3 Streamflow 

The Marble Bar streamflow gauge is the only flow gauging station close to the Corunna Downs site with 

recorded water levels and flows that can be used to provide an indication of the nature of rainfall-runoff 

relationships in the vicinity of the Project area catchments; gauging station details are summarised in Table 

2-1. This assessment is based on flow data up to November 2015.  

Table 2-1:   Coongan River streamflow gauge 

Number Location Latitude Longitude Record period 
Area 

(km²) 
Available data 

710204 Mable 

Bar 

21.193 119.715 11/12/1966 – 30/11/2015 3,303 Levels and daily 

flows 

 

The Marble Bar streamflow gauge is located upstream of Marble Bar road and just upstream of the 

proposed haul road crossing of the Coongan River. Although the gauge is located downstream of the 

Corunna Downs Project area, the flow record can be used to estimate historical flow characteristics along 

the Coongan River. 

 

Historical annual streamflow of the Coongan River is illustrated in Figure 2-6 for the period of 1967 to 2015. 

The records show the annual variability of streamflow in the 3,303 km² area, with flows typically occurring in 

response to large rainfall events associated with tropical cyclones. The high flow recorded in 2000, for 

example, resulted from Cyclone Kirrily in January/February 2000, followed by Cyclone Norman in 

February/March 2000.  

 

 

Figure 2-6: Coongan River annual streamflow 
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The monthly flow distribution is highly skewed to summer flows (Figure 2-7), with more than 80% of the annual 

flow volume generally occurring from December to March. 

 

 

Figure 2-7: Coongan River mean monthly flow 

 

Mean daily average flow rates (Figure 2-8) include four events with flows in excess of 1,000 m³/s (February 

1980, March 1988, December 1998 and February 2002), with the maximum flow recorded in February 1980 

(mean daily flow of 1,432 m³/s). Annual maximum (instantaneous) peak flows included 12 peaks higher than 

1,000 m³/s, with the highest (2,529.6 m³/s) recorded in December 1998 (noting that the February 1980 peak 

was 2,529 m³/s).  

 

 

Figure 2-8: Coongan River daily mean flow 
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2.4 Topography and drainage 

The prevalent landforms around the Project area are steep-sided ridges and hills associated with outcrops 

of greenstone, chert and in some locations, sandstone and dolomite. Steep slopes are associated with the 

ridge areas, which are formed by hard rock outcrops comprising predominantly outcropping rocks of 

Banded Iron Formation. Well-developed drainage lines incised into the ridge areas form ironstone and 

sandstone gorges and gullies.  

 

Elevations in the Project area range from a high of around 460 mAHD at the catchment divide near the 

proposed Split Rock pit to a low of around 190 mAHD at the Marble Bar Road crossing. At the base of the 

ridge areas, the topography changes to gentle to undulating slope surfaces in valley areas and river 

floodplains. 

 

As discussed in previous sections, runoff from the Project area drains into the Coongan River. The local 

catchments generally drain from west to east across the Project area towards the Coongan River. Gradients 

along the elevated areas are relatively steep, reducing to flatter gradients along the valley floor.  

 

Incised drainage paths along the ridge and hill areas in the Project vicinity are indicative of high flows 

occurring within well-defined channels. The flat areas spreading out from the ridges provide evidence of 

sheet flow with low-gradient drainage paths. In these areas finer material settles out as flows subside and 

sediment transport capacity decreases. 
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3 Hydrological analysis 

In order to gain an understanding of catchment response during rainfall events, hydrological modelling is 

required for the Project area. The modelling focusses on the catchment areas impacted by the Corunna 

Downs Project development. 

3.1 Catchments 

The assessment of the hydrological impacts of the proposed mining infrastructure first requires the analysis 

of existing conditions within the corresponding catchments. Catchments were delineated using GIS 

software (ARC-Hydro) and the 2015 and 2017 DEM (provided by Atlas). The 2017 DEM was used for this 

revision of the report, which focussed on the pits and waste rock dump areas, while the 2015 DEM was used 

for the remaining infrastructure. Preliminary catchment boundaries identified by ARC-Hydro were refined 

based on topography, aerial imagery and locations of the proposed mine footprints and road 

infrastructure. Catchments were delineated for the following proposed mine and road infrastructure 

footprints: 

 Split Rock pit, waste rock dumps, top soil stockpile and low-grade ore stockpile; 

 Razorback pit; 

 Shark Gully pit, waste rock dumps and top soil stockpiles; 

 Runway pit, waste rock dumps and top soil stockpiles; 

 Run-of mine (ROM), mine operation centre (MOC) and workshops, and magazine; 

 A number of haul road drainage crossings (floodways and culverts). 

The proposed mine infrastructure is generally located on or near watershed divides, resulting in small 

contributing catchment areas. Haul road catchments are generally larger, including the Coongan River 

crossing with a contributing catchment areas in excess of 3,300 km². Catchment areas summarised in 

Table 3-1 to Table 3-5.  

Table 3-1:   Pit catchment areas 

Pit Catchment 
Catchment area 

(km²) 

Split Rock South 
South 0.321 

East 0.004 

Razorback South 0.073 

Shark Gully 
South 0.056 

North 0.071 

Runway South West 0.134 

Runway North West 0.016 
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Table 3-2:   Waste rock dump catchment areas 

WRD Catchment  Location Catchment area (km²) 

Split Rock 

West 
North 0.010 

South 0.014 

East 
North 0.029 

South 0.018 

Shark Gully 

East 

 

0.006 

West 0.003 

South 0.003 

Runway  
West 0.021 

East 0.058 

 

Table 3-3:   Topsoil stockpile catchment areas 

Stockpile Catchment Catchment Area (km²) 

Split Rock Low-Grade Ore 

Stockpile 

West - South 0.002 

West - North 0.001 

East 0.010 

South 0.002 

Split Rock  - -* 

Shark Gully South East 0.037 

Shark Gully North - -* 

Runway - -* 

* Topsoil areas marked are located on local topographical highs, with no external catchments draining 

to the topsoils areas 

 

Table 3-4:   ROM, MOC, workshops and magazine catchment areas 

Infrastructure Catchment 
Catchment area 

(km²) 

ROM 
South 0.309 

East 0.003 

MOC & Workshop 
West 0.088 

East 0.026 

North workshop 
West 0.031 

East 0.008 

Magazine West 0.029 
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Table 3-5:   Haul road crossing catchments 

Haul road Location Crossing number 
Catchment area 

(km²) 

North of ROM 

Tributary HR 1 9.1 

Tributary HR 2 1.4 

Tributary HR 3 7.5 

Coongan River HR 4 3,303 

Glen Herring Creek HR 5 191 

Glen Herring Creek HR 6 181 

Downstream operations HR 7 17.3 

South of ROM 

Operational area HR 8 9.2 

Operational area HR 9 2.3 

Operational area HR 10 0.4 

3.2 Design rainfall 

The frequency analysis of rainfall data is an important part of hydrological design procedures. Analysis of 

rainfall data from single stations is often unreliable, is not temporally or spatially consistent and should 

generally not be used for design purposes. Intensity-Frequency-Duration (IFD) design rainfall data has been 

derived for the whole of Australia by the Bureau of Meteorology as a more accurate and consistent 

approach than using point rainfall. The design IFD tables for each Average Recurrence Interval (ARI) event 

sourced from BOM (BOM 2016b) for the catchment included in this analysis are detailed in  

Table 3-6, and the design rainfall for the Project area is shown as a total depth in Table 3-7. Note that the 

updated 2013 IFD curves are used for this assessment in line with the ARR 2016 recommendations. 

Table 3-6:   IFD design rainfall intensity (mm/hr) 

Duration 
Annual exceedance probability (AEP) 

50% 20% 10% 5% 2% 1% 

5 min 90.0 126.0 150.0 174.0 204.0 228.0 

10 min 75.6 107.4 128.4 148.8 175.8 195.6 

15 min 65.2 92.0 109.6 127.2 150.0 167.2 

20 min 56.7 80.1 95.7 110.7 130.5 145.5 

25 min 50.4 71.0 84.7 98.2 115.7 128.6 

30 min 45.4 64.0 76.4 88.2 104.0 115.8 

45 min 35.3 49.6 59.2 68.4 80.5 89.7 

1 hour 29.1 40.9 48.8 56.5 66.7 74.5 

1.5 hour 21.8 30.9 37.0 43.0 50.9 57.1 

2 hour 17.7 25.2 30.4 35.4 42.2 47.5 

3 hour 13.2 19.0 23.1 27.1 32.7 37.0 

6 hour 8.0 11.9 14.7 17.6 21.6 24.9 

12 hour 4.9 7.6 9.5 11.6 14.6 17.0 

24 hour 3.1 4.8 6.1 7.5 9.5 11.1 

48 hour 1.9 2.9 3.7 4.5 5.7 6.6 

72 hour 1.4 2.1 2.7 3.2 4.0 4.6 
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Table 3-7:   IFD design rainfall depth (mm) 

Duration 
Annual exceedance probability (AEP) 

50% 20% 10% 5% 2% 1% 

5 min 7.5 10.5 12.5 14.5 17.0 19.0 

10 min 12.6 17.9 21.4 24.8 29.3 32.6 

15 min 16.3 23.0 27.4 31.8 37.5 41.8 

20 min 18.9 26.7 31.9 36.9 43.5 48.5 

25 min 21.0 29.6 35.3 40.9 48.2 53.6 

30 min 22.7 32.0 38.2 44.1 52.0 57.9 

45 min 26.5 37.2 44.4 51.3 60.4 67.3 

1 hour 29.1 40.9 48.8 56.5 66.7 74.5 

1.5 hour 32.7 46.3 55.5 64.5 76.4 85.7 

2 hour 35.4 50.4 60.7 70.8 84.4 95.0 

3 hour 39.5 57.0 69.2 81.4 98.0 111.0 

6 hour 48.0 71.4 88.2 105.6 129.8 149.3 

12 hour 59.1 90.9 114.5 139.2 174.6 203.4 

24 hour 73.2 115.2 146.5 179.7 227.3 266.5 

48 hour 88.8 140.1 177.6 216.5 271.6 317.1 

72 hour 97.4 152.3 191.5 231.2 286.2 331.9 

 

3.3 Flood flow estimation 

Most of the Corunna Downs mine infrastructure is located on or near the ridgelines; hence, contributing 

catchments are relatively small. Because the catchments are un-gauged, the models used for the 

hydrological investigations cannot be calibrated.  

 

The Rational Method was used to estimate design peak discharge rates for the mine infrastructure given 

the small contributing catchments, while the Rainfall Runoff Model (RORB) was used for the larger Glen 

Herring Creek catchments. Brief descriptions of the Rational and RORB methods and parameters are 

described below.  

3.3.1 Rational Method 

The Rational Method expresses a relationship between rainfall intensity and catchment area as 

independent variables and the peak flood discharge resulting from the rainfall as the dependent variable. 

The Rational Method is a standard approach to estimate peak flows for design purposes and is based on a 

simple conceptual model of runoff formation where peak flow is related to catchment area, rainfall intensity 

and a runoff coefficient relating rainfall intensity to flow rate per unit area of catchment.  
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The parameters used for the Rational Method are taken from ARR and Bureau of Meteorology (BOM 2016b) 

and are summarised below.  

 Frequency factors: 

C2 – 50% AEP Frequency Factor  1.00 

C5/C2 – 20% AEP Frequency Factor 1.46 

C10/C2 – 10% AEP Frequency Factor 2.21 

C20/C2 – 5% AEP Frequency Factor 3.60 

C50/C2 – 2% AEP Frequency Factor 5.20 

C100/C2 – 1% AEP Frequency Factor 7.32 

 Design rainfall intensity: 

Itc - Rainfall intensity (mm/hr) - varies with AEP event and duration as per Table 3-6 

 Catchment areas:  

ranging from 0.002 km² to 0.313 km²  

 Time of concentration (tc):  

ranging between 3 and 23 minutes 

 C2 – runoff coefficient:  

ranging between 0.29 and 0.51 

 

Rational Method design peak discharge rates for the pits, waste rock dumps and top soil stockpiles are 

summarised in Table 3-8 to Table 3-10. Design peak flows for the magazine, camp, ROM, MOC and 

workshop areas are summarised in Table 3-11. 

Table 3-8:   Design peak estimates (m³/s) for pits 

Pit Catchment Area 

(km²) 

Design peak flows (m³/s) for AEP  

50% 20% 10% 5% 2% 1% 

Split Rock South 
South 0.321 1.50 3.09 5.58 9.88 11.65 12.98 

East 0.004 0.05 0.10 0.17 0.19 0.23 0.25 

Razorback South 0.073 0.55 1.14 2.07 3.00 3.55 3.95 

Shark Gully 
South 0.056 0.41 0.85 1.53 2.32 2.74 3.05 

North 0.071 0.51 1.06 1.92 2.94 3.47 3.86 

Runway South West 0.134 0.83 1.71 3.08 4.74 5.59 6.23 

Runway North West 0.016 0.16 0.33 0.60 0.78 0.91 1.02 
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Table 3-9:   Design peak estimates (m³/s) for waste rock dumps 

WRD Catchment 
Sub-

catchment 

Area 

(km²) 

Design peak flows (m³/s) for AEP 

50% 20% 10% 5% 2% 1% 

Runway  
West 

 

0.021 0.21 0.44 0.79 1.02 1.19 1.33 

East 0.058 0.44 0.90 1.63 2.40 2.83 3.15 

Shark Gully  

East 0.006 0.05 0.10 0.19 0.29 0.34 0.38 

West 0.003 0.03 0.06 0.10 0.15 0.17 0.19 

South 0.003 0.03 0.06 0.11 0.15 0.17 0.19 

Split Rock  

West 
North 0.010 0.09 0.19 0.35 0.48 0.57 0.63 

South 0.014 0.14 0.29 0.52 0.68 0.79 0.89 

East 
South 0.029 0.21 0.44 0.80 1.20 1.42 1.58 

North 0.018 0.16 0.33 0.60 0.87 1.02 1.14 

 

Table 3-10:   Design peak estimates (m³/s) for top soil stockpiles 

Stockpile Catchment 
Sub-

catchment 

Area 

(km²) 

Design peak flows (m³/s) for AEP 

50% 20% 10% 5% 2% 1% 

Runway  

 

No external catchments 

Shark Gully North  No external catchments 

Shark Gully South East 0.037 0.27 0.56 1.02 1.53 1.81 2.01 

Split Rock Low-

Grade Ore 

Stockpile 

West 
North 0.001 0.01 0.03 0.04 0.05 0.06 0.06 

South 0.002 0.02 0.05 0.08 0.10 0.11 0.13 

South 
 

0.002 0.02 0.05 0.08 0.10 0.11 0.13 

East 0.010 0.10 0.21 0.39 0.48 0.57 0.63 

Split Rock    No external catchments 

 

Table 3-11:   Design peak estimates (m³/s) for magazine, camp, ROM, MOC and workshops 

Infrastructure Catchment 
Area 

(km²) 

Design peak flows (m³/s) for AEP 

50% 20% 10% 5% 2% 1% 

ROM 
South 0.309 1.50 3.09 5.59 9.51 11.21 12.50 

East 0.003 0.03 0.07 0.12 0.15 0.17 0.19 

MOC / 

Workshop 

West 0.088 0.58 1.19 2.15 3.11 3.67 4.09 

East 0.026 0.22 0.46 0.83 1.08 1.27 1.41 

North 

workshop 

West 0.031 0.23 0.49 0.88 1.27 1.50 1.67 

East 0.008 0.09 0.18 0.32 0.38 0.44 0.49 

Magazine West 0.029 0.22 0.47 0.84 1.20 1.42 1.58 

 

3.3.2 RORB 

RORB is a general runoff and streamflow routing program used to calculate flood hydrographs from excess 

rainfall and other catchment-related inputs. It subtracts losses from rainfall to produce rainfall-excess and 

routes this along the flow path to produce hydrographs. RORB modelling allows the catchment 

characteristics to be represented through the use of a channel storage coefficient (kc) and reflects the 
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design storm rainfall and the rainfall temporal patterns. The channel storage coefficient (kc) and a measure 

of the linearity of the catchment (m) were assigned to each modelled catchment to represent the storage 

effects and subsequently the channel lag of the catchment stream network. The models derived are non-

linear and make provision for temporal and areal variation of rainfall and loss rates.  

 

RORB models were established for the Glen Herring Creek tributaries to estimate design flood peak flows for 

the two creek crossings (HR 5 and HR 6 on Figure 1-4).  

3.3.2.1 Design rainfall 

Design rainfall data were based on the 2013 IFD curves; as stated above, the 2013 IFD are recommended 

for use in the latest revision of Australian Rainfall and Runoff (2016). Design rainfall intensities (mm/hr) and 

depths (mm) are presented Table 3-6 and Table 3-7, respectively.  

3.3.2.2 Areal reduction factors 

Areal reduction factors were based on the Australian Rainfall and Runoff (2016) recommendations for short-

duration storms. Areal reduction factors are calculated based on catchment area, storm duration and 

annual exceedance probability (i.e. design event). Aerial reduction factors for the Glen Herring Creek 

catchment (191 km²) are summarised in Table 3-12; reduction factors will be very similar for the smaller Glen 

Herring Creek catchment (181 km²) (crossing approximately 600 m upstream of the second Glen Herring 

Creek crossing). 

Table 3-12:   Areal reduction factors (%) for Glen Herring Creek catchments 

Duration 
Areal reduction factor (%) for AEP event 

50% 20% 10% 5% 2% 1% 

1 hour 0.787 0.703 0.693 0.684 0.671 0.662 

1.5 hour 0.820 0.746 0.735 0.724 0.710 0.700 

2 hour 0.841 0.771 0.760 0.748 0.732 0.721 

3 hour 0.866 0.802 0.788 0.774 0.756 0.742 

4.5 hour 0.887 0.820 0.805 0.789 0.768 0.753 

6 hour 0.900 0.843 0.826 0.808 0.786 0.768 

9 hour 0.916 0.868 0.854 0.839 0.820 0.806 

12 hour 0.926 0.888 0.879 0.870 0.858 0.849 

18 hour 0.938 0.909 0.904 0.899 0.892 0.887 

24 hour 0.945 0.919 0.914 0.909 0.902 0.897 

 

3.3.2.3 Rainfall temporal patterns 

Temporal patterns should ideally be developed from pluviograph rainfall data from a rainfall gauge at or 

near the modelled catchment; however, no historical records are available in the vicinity of the Corunna 

Downs Project area. Temporal patterns from the “Estimation of Probable Maximum Precipitation in Australia: 

Generalised Short Duration Method” were applied as input to the RORB model; these patterns are 

summarised in Table 3-13. 
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Table 3-13:   Temporal rainfall patterns for Glen Herring Creek catchments 

Pattern 

number 

Incremental rainfall (%) 

10 20 30 40 50 60 70 80 90 100 

1 6.1 11.3 16.2 17.6 13.9 12.4 10.2 6.5 3.1 2.7 

2 4.9 23.4 16.0 9.2 19.6 5.2 11.8 6 3.3 0.6 

3 3.6 6.7 10.4 22.1 15.6 14.7 10.5 7.5 5.2 3.7 

4 8.0 9.0 6.9 13.6 8.7 6.8 12.1 15.4 11.6 7.9 

5 9.3 29.2 14.4 4.8 12.4 8.8 8.1 5.5 4.6 2.9 

6 2.0 14.0 25.0 14.5 6.4 6.3 9.1 6.0 9.0 7.7 

7 6.7 6.1 12.4 10.9 9.4 10.0 10.5 10.1 10.5 13.4 

8 9.8 3.4 9.6 9.7 19.4 19.8 0.2 0.7 17.6 9.8 

9 7.2 7.2 13.0 13.1 13.1 13.1 13.1 13.1 3.5 3.6 

10 27.0 11.9 15.2 3.7 5.6 10.4 4.3 14.7 5.4 1.8 

 

3.3.2.4 Storage Coefficient kc 

The kc parameter is a function of reach delay and has a significant impact on the shape of the modelled 

hydrograph (i.e. smaller value of kc produces a more peaked hydrograph than a larger value of kc). Given 

that no calibration of the RORB model was possible, kc was estimated based on ARR regional equations 

and published material. 

Pearcey et al (2014) developed a relationship between the average flow distance in the RORB model 

channel network and the catchment characteristic parameter C: 

 C = kc/dav,  

 where   

 kc = channel storage coefficient 

 C = catchment parameter 

 dav = average flow distance of channel network 

 

Assuming a value of 0.8 for parameter ‘m’, a value of 0.59 is recommended for C0.8, mean. 

 

Estimated values for the Glen Herring Creek catchment are: 

 dav = 20.31 

 kc = 11.98 

 

The kc of 11.98 is lower than the kc of 23.1 previously based on ARR regional equations recommended for 

the Wheatbelt, Northwest and Kimberley regions of Western Australia. Lower kc values result in more peaked 

hydrograph shapes and higher estimated peak flow rates.  

3.3.2.5 Loss parameters 

RORB modelling was completed using the initial loss-continuing loss method. An initial loss is defined as the 

rainfall loss within the catchment that occurs at the start of a rainfall event. Continuing loss is the rainfall loss 

that continues during the entire duration of the rainfall event. Rainfall loss values were based on 
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recommended ARR 2016 (Ball et al 2016) values, with an initial loss of 37.2 mm and continuing loss of 3.3 

mm/hr. 

 

The initial loss distribution for stochastic modelling is included in the RORB model (Hill et al, 1997; Ilahee, 

2005). The initial loss factors are summarised in Table 3-14. 

 

Table 3-14:   Distribution of initial loss factors 

 

Initial loss (as proportion of median) exceeded a given proportion of time  

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 

Average 3.27 2.19 1.74 1.45 1.17 1.00 0.82 0.65 0.45 0.27 0.07 

 

3.3.2.6 RORB modelled peaks 

Traditional rainfall-based flood estimation techniques are based on the design event approach, where 

fixed values are assumed for all parameters. This approach assumes that the annual exceedance 

probability is the same as causative rainfall; however, this probability-neutral assumption may not be valid 

in all design models. Comparison with independent design flood estimates would be required to test 

assumptions and modelling results. 

 

In contrast, the Monte Carlo analysis approach provides a stochastic framework for the estimation of design 

floods, recognising that design floods could result from varying combinations of flood-producing factors. 

For this study, a Monte Carlo analysis was undertaken for the Glen Herring Creek catchment area. The 

current RORB model functionality allows losses and rainfall temporal patterns to be modelled stochastically, 

using the following run parameters: 

 rainfall: 

o distribution discretised in 50 intervals; 

o sampling undertaken using 20 runs for each rainfall interval; 

 initial loss: 

o sampling from the distribution in Table 3-14. 

The results of the Monte Carlo analysis are summarised in Table 3-15. 
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Table 3-15:   RORB modelled peaks (m³/s) 

Annual Exceedance 

Probability (AEP) 

Glen Herring Creek at HR 

6 (m³/s) 

Glen Herring Creek at HR 

5 (m³/s) 

50% 41 41 

20% 143 144 

10% 242 244 

5% 340 343 

2% 507 519 

1% 638 643 

3.4 Marble Bar flow gauge flood frequency analysis  

Recorded streamflow data for the Marble Bar streamflow gauging station was used to derive a flow 

frequency curve for annual maximum peak flows. Flow frequency curves (discharge rate versus average 

recurrence interval) were developed using the flood frequency program TUFLOW FLIKE 

(http://www.tuflow.com/flike.aspx). TUFLOW FLIKE is an extreme value analysis package and is compliant 

with the recent major revision of industry guidelines for flood estimation, documented in the draft update 

of Australian Rainfall and Runoff (ARR 2016). Key features of the software include incorporation of a range 

of probability models including log normal, LPIII, Gumbel, GEV and Generalised Pareto distributions. In 

addition, the software allows for the use of historical data outside of the gauged record, the ability to censor 

data and to incorporate regional information as prior knowledge. 

 

Frequency curves were developed for instantaneous peaks (Figure 3-1) using a Log-Pearson III distribution. 

Raw (observed) streamflow data were used for the assessment and no attempt was made to fill any gaps 

in the flow data.  
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Figure 3-1: Frequency curves at Marble Bar (gauge 710204) 

 

Table 3-16:   Flood frequency peaks (m³/s) at Marble Bar (gaue 710204) 

Annual Exceedance Probability 

(AEP) 

Coongan River at Marble Bar 

(m³/s) 

50% 440 

20% 1,200 

10% 1,740 

5% 2,210 

2% 2,710 

1% 3,010 

 

3.5 Haul road crossing design peak flows 

Given the RORB model is uncalibrated and based on regional parameters, the Marble Bar flow gauge flood 

frequency analysis was used to validate the RORB results. The results of the Marble Bar at-gauge frequency 

analysis were used to estimate AEP peaks for the Glen Herring Creek crossings (Table 3-15) based on the 

following area scaling approach: 

Flow target location = Flow source location x (Area target/Area source)0.7, where 

Flow target location = Glen Herring crossing HR 6 or HR 5 

Flow source = Marble Bar flow gauge 

Area target = crossing HR 6 or HR 5 (181 km² and 191 km²) 

Area source = Marble Bar flow gauge area (3,303 km²) 
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Table 3-17:   Comparison of flood frequency analysis and RORB model peaks (m³/s) 

Annual 

Exceedance 

Probability 

(AEP) 

Coongan River 

at Marble Bar 

(710204) 

(m³/s) 

Glen Herring Creek at HR 6 

(m³/s) 

Glen Herring Creek at HR 5 

(m³/s) 

RORB 
Flood frequency 

scaled 
RORB 

Flood frequency 

scaled 

50% 440 41.4 57 40.7 59 

20% 1,200 143 157 144 163 

10% 1,740 242 228 244 237 

5% 2,210 340 289 343 300 

2% 2,710 507 355 519 369 

1% 3,010 638 394 643 409 

 

Based on the comparison of the RORB modelled peaks and scaled flood frequency analysis peaks (Table 

3-17), the RORB modelled peaks are recommended for the Glen Herring Creek crossings.  

 

Recommended design peaks for the 10 modelled haul road crossings are summarised in Table 3-18.  

 

 

Table 3-18:   Design peak estimates (m³/s) for haul road crossings 

Crossing 

number 

Catchment 

area 

(km²) 

Design flow method 
Peak flows (m³/s) for AEP 

50% 20% 10% 5% 2% 1% 

HR 1 9.1 Rational 12.9 26.5 47.9 90.6 139.6 156.4 

HR 2 1.4 Rational 4.0 8.2 14.8 27.9 33.8 37.7 

HR 3 7.5 Rational 11.5 23.6 42.8 80.8 125.1 139.9 

HR 4 3,303 
Flood frequency 

Analysis 
440 1,200 1,740 2,210 2,710 3,010 

HR 5 191 RORB 40.7 144.2 244.2 343.1 518.9 642.9 

HR 6 181 RORB 41.4 142.9 242.4 340.2 506.6 637.5 

HR 7 17.3 Rational 19.6 40.6 73.7 139.5 238.7 274.8 

HR 8 9.2 Rational 13.2 27.2 49.3 93.2 141.1 158.1 

HR 9 2.3 Rational 5.2 10.6 19.2 36.1 51.5 57.4 

HR 10 0.4 Rational 1.6 3.3 6.0 10.9 12.9 14.3 
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4 Surface water management 

The surface water management options presented in this chapter outlines proposed management 

approaches to control surface water and minimise surface water impacts during the life of mine and 

following mine closure. The recommendations are based on the results of hydrological and hydraulic 

modelling conducted using HEC-RAS, TUFLOW and FlowMaster software, with the hydrological results from 

Chapter 3 applied as input the hydraulic analysis. 

4.1 Surface water management objectives 

The primary objectives of the proposed surface water management measures are to control rainfall runoff 

originating from inside the mine footprint, including waste rock dumps, pit areas, stockpiles, ROM, etc., as 

well as to manage naturally occurring surface water around the mine in order to minimise scour and erosion 

damage from excessive flooding and to avoid nuisance ponding or access limitations due to inundation. 

Inundated areas could inhibit haul road traffic or processing activities and cause operational impacts or 

safety concerns related to evacuation. Mine-impacted runoff may affect downstream water quality unless 

treated.  

 

The pits, haul roads and waste rock dumps (WRDs) across the Project site are generally located on higher 

ground and ridge lines or in upper reaches of gully areas with small catchment runoff areas. While some 

areas are very steep, the risk of significant pit inundation is small as pits are generally located along the 

major catchment divides with small catchments draining to the pits.  

 

The general design objectives underlying the Project surface water management are to: 

 Divert naturally occurring local surface water around mine infrastructure by means of drainage 

channels, earth bunds, and road culverts with adequate scour protection where necessary;  

 Isolate waste rock dump areas from external runoff by bunding around the perimeter and channelling 

internal flows to a sediment pond to minimise any effects on downstream water quality prior to 

discharging into the receiving environment; 

 Capture external catchment runoff in the pits. Given the small catchments draining to the pits, natural 

catchment runoff will be captured in the pit, with standard safety bunds / windrows potentially reducing 

runoff reaching the pits. Based on the short pit lives and small catchments, the risk of pit inundations is 

deemed low. Multiple pits will be in operation, with opportunity to mine dry pits further reducing risk of 

impact on operations; 

 Where required, protect pit walls at concentrated inflow locations by channelling or piping inflows 

away from the crest or down the slope with adequate energy dissipation and scour protection; and 

 Re-use surface water in the mining process or in dust suppression or roadway surface management 

where possible. 
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4.2 Risk-based approach 

The focus of this assessment is mainly on the operational phase of the project, with reference to closure 

aspects mainly related to landforms that will remain post closure, i.e. waste rock dumps. Smaller design 

events (i.e. higher annual exceedance probability) are proposed for operational infrastructure, while lower 

AEP design events (larger flows) are proposed for closure related infrastructure.  

  

A risk-based approach is recommended for determining the design levels and conveyance capacities for 

surface water management features for operational purposes. The acceptable risk level should account 

for the total life of mine. The risk of an event occurring over the life of mine can be expressed as a probability 

function, where p is risk probability, Tr  is the return period of the event, and n is the number of years that the 

design element under consideration is intended to function in place: 
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The likelihood of a particular AEP event being exceeded over a total mine life of up to 5 years is shown in 

Table 4-1. 

Table 4-1:   Probability that a rainfall event will be exceeded over the life of mine 

AEP (%) 
Risk 

probability (Tr) 

Life of mine 

Year 1 Year 2 Year 3 Year 4 Year 5 

50 2 50.0% 75.0% 87.5% 93.8% 96.9% 

20 5 20.0% 36.0% 48.8% 59.0% 67.2% 

10 10 10.0% 19.0% 27.1% 34.4% 41.0% 

5 20 5.0% 9.8% 14.3% 18.5% 22.6% 

2 50 2.0% 4.0% 5.9% 7.8% 9.6% 

1 100 1.0% 2.0% 3.0% 3.9% 4.9% 

 

As shown in the table above, there is a probability of 4.9% that a 1% AEP flood event (or greater) will occur 

in the next 5 years. For typical mine site infrastructure with a medium consequence of failure, an acceptable 

risk level of approximately 20% may be appropriate. The Corunna Downs operations are assumed to have 

a 4 to 5-year life of mine; as shown in Table 4-1, the event corresponding to a 20% risk of occurrence over 

a 5-year timeframe would be near the 5% AEP event. For haul roads and other facilities that would not be 

damaged by an overtopping flow (or that could be repaired relatively quickly following inundation), the 

20% AEP event may be warranted as the design event. This design standard could also apply to other 

elements of the surface water management where the consequences to the mine site are considered to 

be relatively low.  

 

Higher design standards, i.e. using the 1% AEP or more extreme events, should be considered where there 

are potential consequences to the environment or infrastructure at closure. The assumption is that waste 
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rock dumps and pits will be the main features remaining at closure; the 1% AEP event was used as design 

event for related surface water management measures.  

 

Sediment ponds would be expected to have a designed volume capacity that may be exceeded on a 

regular basis, whereas the design flow rate capacity of the spillway should incorporate a higher design 

standard to prevent catastrophic failure that could adversely impact personnel safety or the downstream 

environment. For critical infrastructure such as spillways, a 1% AEP design criterion is recommended in line 

with Guidelines for Mining Proposals in Western Australia, DMP, 2006. As presented above, the 1% AEP design 

event would have a probability of occurrence of approximately 4 to 5% over the proposed li fe of mine.   

 

Examples of proposed design levels for selected elements of the Project surface water management are 

shown in Table 4-2 below for an assumed 5-year life of mine. These recommendations are subject to 

agreement with Atlas following a review of risks, including an assessment of evacuation areas and routes.  

Table 4-2:   Proposed design criteria   

Design element Engineering assessment 

Design life 

(years) 
Design standard 

Risk of design being 

exceeded (%) 

WRD sediment ponds and 

roadway culverts 
5 20% AEP capacity Tr = 5, n = 5, p = 67.2% 

Non-critical drainage bunds, 

diversion channels, and 

toe/perimeter drains 

5 20% AEP capacity Tr = 5, n = 5, p = 67.2% 

WRD diversion channels and 

toe/perimeter drains 
5 1% AEP capacity Tr = 5, n = 5, p = 4.9% 

Critical drainage and floodway 

armouring 
5 5% AEP capacity Tr = 20, n = 5, p = 22.6% 

Overflow spillways at sediment 

ponds 
5 1% AEP capacity Tr = 100, n = 5, p = 4.9% 

 

Note that the 1% AEP criterion for spillways refers to the capacity of the spillway to safely pass the peak 

discharge rate associated with the 1% AEP storm flow, while the sediment pond capacity is sized to contain 

the entire flood volume associated with the 20% AEP, 72-hour rainfall event, with excess discharge in higher 

events routed over the spillway. Regular maintenance would be required following each flood event to 

ensure that the design capacity is maintained. 

4.3 Modelling and design approach 

Detail of the modelling approach used and assumptions made are included below. 

 

The culverts and floodways were modelled in HEC-RAS, a 1-dimensional, step backwater hydraulic program. 

HEC-RAS models were developed using HEC-GeoRAS software within ArcGIS, with the 2015 terrain data 

supplemented by the 2016 roadway design details. HEC-RAS models were extended a minimum of 200 m 

downstream of the roadway crossing to account for backwater effects introduced by the downstream 

channel configuration. Floodway widths were then adjusted to limit inundation to 300 mm of depth in the 
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20% AEP design event. In some cases where this approach was impractical, additional culverts were 

included in the model to reduce the water surface elevation. 

 

Drains, bunds, culverts, and floodways were sized based on an iterative approach using hydraulic modelling 

software. Profiles of diversion drains and toe drains were cut through the 2017 terrain with the mine 

disturbance footprint as an overlay using ESRI 3D Analyst software. Channel profiles were then assessed to 

determine excavation and fill requirements to prevent excessive ponding and ensure positive drainage 

through the system. Excavation and fill volumes were computed using end area methods. Channel bed 

slopes were then entered into FlowMaster software using a standard channel cross section as described 

below, with velocity, depth, and width results tabulated for comparison.  

 

Due to the potential risk of flooding at Split Rock, the potential flood interaction between natural drainage 

lines and the waste rock dump was modelled in TUFLOW, a two-dimensional flood hydraulic program. The 

model was developed using the 2017 terrain data (and waste rock dump design surface) and a rain-on-

grid approach to estimate hydrology. 

4.3.1 Pits 

The five Corunna Downs mine pits (Split Rock, Razor Back, Runway North, Runway South and Shark Gully) 

are located on or near the ridge lines apparent in the 2015 and 2017 terrain data and are unlikely to receive 

significant storm water runoff from the surrounding catchment. Atlas’s proposed management approach is 

to capture external catchment runoff in the pits. Safety bunds and windrows will be constructed around 

mine pits and may result in reduced inflows to the pits, however some inflow is expected. In the event of 

significant rainfall, water collecting in-pit will be left to disperse via natural seepage and evaporation 

processes, as Atlas has committed to not discharging any accumulated stormwater collected within the 

pits to the environment. An estimate of the volume of water that could accumulate in the pits is shown in 

Table 4-4. 

 

In order to determine the amount of rainfall that will generate runoff (excess rainfall), initial and continuing 

losses have been applied to the design rainfall depths. This involves assuming an initial amount of rain is lost 

at the start of a rainfall event and then a continuing amount of rainfall is lost per hour for the duration of 

the rainfall event. It should be noted that in this instance the nominated continuing loss is the loss that occurs 

during the rainfall event.  

 

This study applies direct rainfall-runoff calculations to the Corunna Downs pits to estimate the surface water 

volumes that may be collected within the pit areas. Direct rainfall-runoff volume calculations for the pit 

areas were based on design rainfall depths over the pit area, assuming rainfall losses such as infiltration and 

evaporation occur once precipitation reaches the ground, and applying the resulting rainfall excess to the 

catchment areas of the pits (corresponding to the pit surface area). 

For the open pits it is necessary to account for a realistic representation of the altered landscape within the 

pit boundary. The rainfall losses are dependent on: 

 The permeability of the newly created catchment surface – i.e. the pit floor or wall area; 
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 The permeability of structures placed within the pit catchments and the storativity of these structures – 

i.e. their ability to retain water; and 

 The exposure of captured water to evaporation. 

Initial and continuing losses for the operational scenario have been nominated (as shown in Table 4-3) 

giving careful consideration to the above factors and making assumptions on the nature of the altered 

catchment.  

Table 4-3:   Rainfall losses for operational scenario 

Area Loss type Loss (mm) 

Operational area 
Initial loss (mm) 5 

Continuing loss (mm/hr) 1 

 

Table 4-4 below shows the direct rainfall runoff excess volumes that would be expected to accumulate on 

the pit areas in the operational scenario. The direct rainfall runoff volumes captured in the pit  areas are 

estimated volumes of water that will not flow into the natural surrounding environment during a given storm 

event that occurs during the operational scenario.  

Table 4-4:   Direct rainfall volumes (m³) for pit areas 

AEP (%) 
Critical duration 

(hour) 

Runway 
Shark Gully Split Rock Razor Back 

North South 

50 24 600 4,610 4,560 8,690 2,440 

20 48 1,170 8,990 8,900 16,940 4,760 

10 48 1,660 12,810 12,690 24,150 6,780 

5 48 2,180 16,880 16,620 31,630 8,880 

2 48 2,910 22,400 22,180 42,230 11,860 

1 48 3,510 27,040 26,780 50,970 14,320 

 

4.3.2 Waste rock dumps  

Construction of the WRDs is assumed to occur over the 4 to 5-year mine life depending on how the pits are 

mined (concurrently or in sequence). As WRD designs proceed, surface water management should be 

incorporated into the designs to minimise erosion. During the development of the mine site, the placement 

of waste rock and the excavation of the pits will require further adjustments to the overland flow paths and 

containment bunding described in this report. The schedule of waste rock placement and pit excavation 

is governed by the mine management plan, and any relevant updates should be incorporated into the 

surface water management measures as appropriate. 

 

The waste rock dump designs have evolved through a number of iterations. The latest designs focussed on 

reducing potential surface water and environmental impacts for both operations and closure, including 

limiting opportunity for water to pool next to dumps and pose stability/leaching issues, the need for 

additional armouring requirements and direct impact with drainage lines. 
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Where possible, the top of each WRD should be designed to be internally draining, to prevent the formation 

of concentrated runoff over the top of the embankment crest. The tip head of the WRD will be built with a 

positive gradient to the crest during construction, with a windrow of at least 1.5 m high at the crest of the 

dump. On completion of the dump, the edge of the dump will be graded back toward the dump centre 

and minor bunds constructed to compartmentalise the dump surface into cells for infiltration. Embankment 

slopes include benches to intercept any concentrated flow paths that form upstream.  

 

The risk of sediment transport by surface water runoff is highest during fill transportation and immediately 

following construction. The WRDs are expected to be stable landforms with temporary sediment ponds 

decommissioned and removed on closure. It is expected that the final landform will be covered with stable 

rock cover material as needed, and shaped to contain rainfall runoff into reverse-gradient benches or 

intentional depressions to encourage sediment control and vegetation regrowth.  

 

In consideration of the WRD footprints and the surrounding topography, the proposed surface water 

management includes the construction of sediment pond areas with a targeted placement of compacted 

select fill material in gully cross sections to create impervious pond embankments. Parts of some ponds may 

be located within the WRD footprint and may be completed before the beginning of the first wet season 

following construction. As the WRD designs are developed, a review of the sediment pond locations is 

recommended to ensure that sediment levels are controlled during and after each WRD filling stage. This 

could include additional ponds and channels, back-sloping benches, sumps and bunds as required to 

manage the risk of surface water flows during the WRD development stage.  

  

Most of the WRD fill material can be placed to the final extent of the landform footprint during the mine 

operation. Where filling to the final landform footprint is not feasible during initial stages, a more compact 

footprint and steeper setback profile could be developed, with the downstream low point shaped into the 

final landform during the final dry season fill placement or during the mine closure stage. Potentially, WRDs 

could be filled to finished levels in stages so that parts can be closed off, stabilised and isolated from the 

sediment ponds. As filling operations are completed, pond design capacities may be reduced, with filling 

taking place inside the pond footprints during the final dry season.  

 

A WRD construction plan that takes account of the wet and dry seasons could be developed to best 

achieve both sedimentation control and the finalised landform profile during the fill stages. This study 

assumes that WRD footprints exclude areas set aside for topsoil stockpiles and mine closure materials such 

as competent hard rock. These areas are covered in the following section. Sediment ponds will provide 

runoff treatment for these types of stockpiled materials as well as normal fill.  

4.3.3 Sediment ponds 

Sediment ponds are intended to be placed in areas with a high level of sediment loading and rock 

movement such as downstream of WRDs and areas with exposed, unvegetated slopes. The captured 

sediments will include smaller soil fractions when long residence times are available in shorter and more 

frequent storm events.  
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The concept design of sediment ponds is based on capturing suspended sediments that are coarse silt 

sized and larger during a 20% AEP runoff event. The ponds are formed by an earth embankment across a 

creek that creates an upstream backwater pond to provide surface area which allows sedimentation to 

occur. The runoff fills up the volume behind the embankment and then overtops the crest of the 

embankment creating a residence time for the mine-impacted water to be retained in the pond before 

release. Over time, the ponds will collect sediments which will require maintenance and periodic removal.  

 

An overflow spillway is proposed for each pond to allow large rainfall events to pass through the pond 

without loss of structural integrity. The overflow spillway is a broad crested weir design with 1% AEP flow 

capacity and would be lined with geotextile and rock armoured on the overflow side to protect the face 

of the spillway from erosion.  

 

Given the topography in the area, which could limit suitable locations to construct sediment ponds, pond 

sizes could be very large and impractical. As long as the pond integrity remains during an extreme flood 

event, all runoff that passes through the pond will receive some sedimentation treatment from the residence 

time inside the pond. Where the sediment pond configuration provides a risk of short-circuiting, baffles can 

be graded to lengthen the flow path and corresponding detention time and improve the efficiency of the 

pond. 

 

The size of each sediment ponds is directly related to the contributing drainage area. The design of each 

WRD can significantly affect the proportion of its surface area that contributes to runoff. This study assumes 

that 60% of the surface area of each WRD is internally draining; 40% of each WRD is assumed to comprise 

the outer embankment slopes that contribute to the sediment load in the pond. 

4.3.4 Bunds and channels 

Bunds and channels are proposed around WRDs, stockpiles, ROM pad and other hardstand areas to 

contain internal runoff and to prevent natural runoff flowing over the areas. This is to isolate and minimise 

flows from within these areas that then pass through a sediment pond. Channels and bunds heights, widths, 

compaction standards and materials would be designed at the detailed design stage.  

 

Diversion drains/bunds at waste rock dumps are intended to convey the 1% AEP runoff with a freeboard of 

0.5m, while diversion channels for non-critical infrastructure are intended to convey the 20% AEP runoff with 

a freeboard of 0.5m. In accordance with closure requirements, a larger design event is used for the waste 

rock bunds/drains. 

 

Diversion channels around the campsite module should be designed to convey the 5% AEP event with 1m 

freeboard and channels around the rest of the mine site infrastructure are designed for the 10% AEP runoff 

event with 0.3m freeboard. In both cases, events larger than the design capacity may occur that leads to 

overtopping and subsequent repairs and clean up works prior to resumption of mining operations.  
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On-site verification of soil conditions in channel bases and bund foundations is required during detailed 

design and construction phases. Channel bases and sides may need to be armoured with rip-rap if flow 

velocities are greater than 2 m/s where the channels are not cut into competent rock. 

 

Diversion channels are assumed to have trapezoidal shaped cross sections with consistent channel bed 

widths and varying bed depths depending on the gradient and the design flow. The side slopes are 

assumed to be 1 vertical:2 horizontal.  

 

Flows greater than the design standard are likely to overtop the channels and may cause erosional 

damage to surrounding infrastructure and roads, particularly in very steep areas. In order to optimise costs 

and reduce the amount of hauled material, wherever possible, the diversion channels should be 

constructed as a combination of cut and fill, with bunds constructed from the excavated material where 

possible and a core constructed of selected, compacted fill, as required.  

4.3.5 Topsoil stockpile areas 

The proposed stockpile areas have been reviewed to check the risk of topsoil loss due to creek flows. Topsoil 

sub-areas have been identified as low flood risk areas and creek diversion channels have been identified 

for passing 20% AEP rainfall runoff events between stockpile locations. A number of topsoil stockpiles will be 

located on local topographical highs; as a result surface water runoff is generally away from these 

stockpiles and no bunds or drains will be required to manage external runoff. Containment bund alignments 

around the perimeter of the stockpiles have been nominated to contain topsoil that could be mobilised by 

heavy, direct rainfall onto the stockpile flanks. Temporary check dams are proposed downstream of topsoil 

areas to reduce the loss of material following rainfall events. As quantities and design configurations for 

topsoil stockpile areas are refined, the use of check dams should be weighed against potential 

requirements for sediment ponds to contain eroded material.  

4.3.6 ROM pad and processing areas 

The Corunna Downs ROM area includes a flat earthworks platform that supports an ore blending process, 

ROM stockpiles, administration area, workshops and parking areas located on high ground that is isolated 

from large external catchments. Diversion channels and culverts incorporated into the layout of the ROM 

area will divert naturally occurring surface water drainage around the processing area. Proposed internal 

drainage channels around stockpiles and the ROM pad collect silt-laden runoff from within the processing 

area and drain into a large sediment pond, and then into the receiving environment.  

4.3.7 Workshop 

The proposed northern workshop area is tentatively located to the west of the access road on higher 

ground. A natural channel runs to the north of the area. The upstream location appears to be on a smaller 

creek system, whereas a much larger creek catchment contributes to the downstream location and is 

proposed to have rock lining on the near bank. The internal area of the infrastructure module site could act 

as a sediment source and runoff from the site may need to be drained through a sediment pond at the low 

end of the site before discharging to the receiving environment.  
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4.3.8 Campsite  

Note that the camp has been relocated from the position used in previous versions of this report and Atlas 

has subsequently completed additional flood modelling for the camp site (Atlas Internal Memorandum – 

Corunna Downs Additional Camp Flood Modelling, March 2017). The camp was therefore excluded from 

this analysis. 

4.3.9 Magazine storage area 

The magazine will be located to the north of the northern workshops and to the east of the haul road. 

Although located within the same minor catchment draining to the northern workshop, diversion bunds / 

drains at the workshop effectively reduce the catchment draining to the magazine. The site is proposed to 

be protected by a bund to the west or raised above surrounding ground levels on an earthwork pad. 

Internal runoff is expected to be minor.  

4.3.10 Roadway drains 

The haul road will be at or close to grade. Side drains running parallel with the road will be used to drain 

flow away from the road and to nearest floodway or culvert. Side drains running parallel with the haul roads 

are recommended to be 2-m wide, shallow blade-formed ditches, graded towards the nearest culvert 

following the fall of the land.  

 

Road drainage is intended to drain any water out of the road structure and convey flows towards the 

nearest culvert in preference to shedding across the road surface during the wet season months when 

traffic loads will be most damaging to the road structure. It is assumed that the road will not have a 

waterproof surfacing and will need to perform in wet conditions.  

 

In order to minimise potential for blockage by flood debris and silts, the minimum culvert diameter applied 

in the hydraulic modelling is 900mm. A minimum cover depth of 0.6m is applied on top of each culvert to 

protect the pipe structurally from transportation loadings. For this report, the culverts are assumed to be 

HDPE for the haul road north of the MOC, and corrugated steel pipes (CSP) south of the MOC. 

 

Culverts have not been designed specifically for high embankment loadings or heavy vehicle loadings for 

this report. Culvert size and strength, cover loading and specific locations for each culvert, as well as the 

selection of culvert or at-grade roadway drainage crossings, are to be confirmed during the future detailed 

design phase.  

 

Where a proposed road level is close to existing ground level, culverts are to be dug into the ground 

(countersunk) with an outlet channel graded downstream to daylight to existing ground. 

 

Floodways along access and haul roads require regular inspection and maintenance. Floodway armouring 

should be sized to prevent structural damage during the peak flow design event (20% and 50% AEP events, 

depending on location). Periods of inaccessibility due to unsafe flow depths and velocities vary by location. 
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4.4 Hydraulic results for surface water management elements 

The hydraulic results for the main surface water management elements are presented below. Details of the 

general location of the mine pits, waste rock dump areas, ROM area, administration buildings and mine 

camp have been provided by Atlas; however, detailed layout plans of these facilities may result in changes 

to the locations of these features. Surface water management should be refined once further details of 

building footprints are known and have been finalised.  

4.4.1 Haul road culverts 

Culvert locations are shown on Figure 1-4 and details are summarised in Table 4-5.  

 

The following modelling approach was followed: 

 haul road crossings 1 to 3, 6 and 7 were sized for the 20% AEP design event, while allowing a maximum 

flow depth of 300 mm over the floodway; 

 haul road crossings 4 (Coongan River) and 5 (Glen Herring Creek) were sized for the 50% AEP event, 

allowing for a maximum flow depth of 350 mm over the floodway and a flow that would be exceeded 

on average 5 days per year (i.e. haul road out of service); 

 haul road crossings 8 to 10  were sized for both the 20% and 10% AEP events without overtopping. In 

addition, crossing 8 was sized for a combination of a 5 year event (with no overtopping) and 300 mm 

overtopping during the 10% AEP event. 

Note that crossings 4 and 5 were initially modelled as floodways at grade, however, due to mild stream 

slopes and backwater impacts both floodways had to be raised. As shown in the hydraulic characteristics, 

some locations exhibit extremely high velocities due to the steep slope and height of fill. These locations will 

require significant energy dissipation to avoid scour that might undermine the roadway embankment and 

the structural integrity of the culvert.  

 

For this report, culverts up to 1200mm diameter are assumed to be high-density polyethylene (HDPE) and 

corrugated steel pipes (CSP) for sizes larger than 1200mm. Culvert designs assume HDPE and CSP culverts 

due to their ease of transport and site handling. For structural protection of the culvert from vehicle loadings, 

the road embankment depth over the top of culverts is recommended to be a minimum of 0.6m. Vehicle 

loading should be confirmed with structural and geotechnical engineers and culvert manufacturers to 

ensure that all applicable roadway design standards are met. In some cases high earth loads from 

embankments will need specific pipe design to confirm pipe strength.  

 

Culvert bedding and erosion protection details have not been specified in this report but would be based 

on a reference such as Guidelines for Floodway Design (Main Roads WA 2006), Guide to Road Design, Part 

5 Drainage Design (AustRoads 2013), or similar drainage guidelines. Except in cases where the mine layout 

requires a substantial amount of roadway fill, culvert design capacity under haul roads is based on a 

maximum floodway inundation depth of 300 mm. Rock protection is assumed at the pipe inlet and outlet. 

Hard rock material is assumed to be sourced from the local area for erosion protection around headwalls 

and aprons. As shown in Table 4-5, indicative floodway water depths ranged between 230 mm (HR 8) and 
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340 mm (HR 6). The water depth at crossing 6 (HR 6) can be reduced to less than 300 mm with the 

introduction of additional culverts. 

 

Flood events may carry vegetative debris or accumulated sediments that block culverts or reduce 

conveyance capacity over time. Blockage of culverts is a risk that can be managed with inspection and 

maintenance on site following each significant flood event.  

 

Detailed site specific design of culverts is required before construction to confirm the location and levels of 

roadway crests, edges, windrows, and pipes. Road levels in this assessment have been taken from contour 

information and preliminary road alignment details provided by Atlas. Where no ground level information 

has been provided, roadway elevations have been assumed at this stage.   

 

Floodways over the culverts are assumed to be integrated into the road formation and include wide 

shoulders on the downstream side to allow overtopping waters to flow away from the road surface. 

Following a flood event the road may need to be inspected, re-graded and repaired before traffic 

recommences. Floodways are intended to provide for a wide slow moving flood flow across the road and 

not to concentrate flows. Floodways would be expected to be activated on a somewhat regular basis, 

with little or no damage sustained during overtopping flows corresponding to higher design events. At -

grade floodways avoid the build-up of a significant head differential across the roadway; so long as 

roadway surface materials are designed to resist the channel velocities and shear stresses associated with 

the drainage crossing, damage following a flood event would be relatively minor, and traffic may be 

reinstated fairly rapidly following a flood event. Raised floodways or floodways combined with culverts will 

build up a head differential across the roadway, and embankment armouring and/or energy dissipation 

may be required to prevent significant damage to the floodway in overtopping events.  

 

Cross-section upstream and downstream of the respective crossings, as well as longitudinal profiles are 

shown in Appendix A.  
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Table 4-5:   Haul road culvert details 

Crossing 

number 
Scenario 

AEP flow (m³/s) 
Culvert design 

Floodway 

Length (m) 
Floodway water 

depth (mm) 

Velocity (m/s) 

20% 10% Upstream  Downstream 

1 Wet 20% 26.5 

 

2 x 1500 mm 88 270 3.08 2.34 

2 Wet 20% 8.2 1 x 450 mm 66 260 3.91 3.91 

3 Wet 20% 23.6 2 x 900 mm 183 250 2.34 2.34 

4 Wet 20% 1,200 NA 247 330 1.73 1.73 

5 Wet 20% 144.2 NA 71.5 310 1.30 1.30 

6 Wet 20% 142.9 4 x 1500 mm 450 340 4.12 4.12 

7 Wet 20% 40.6 3 x 600 mm 217 320 2.60 2.60 

8 

Dry 20% 27.2  
7 x 1500 mm 

  3.01 4.19 

Dry 20%, Wet 10%  49.3 124 230 2.55 5.17 

Dry 20% 27.2  
13 x 1500 mm 

  2.39 1.60 

Dry 10%  49.3   2.98 4.13 

9 
Dry 20% 10.6  

4 x 1500 mm 
  2.59 5.27 

Dry 10%  19.2   2.72 6.45 

10 
Dry 20% 3.3  

2 x 1050 mm 
  2.56 6.41 

Dry 10%  6.0   3.64 7.22 
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4.4.2  Split Rock and Razorback domain water management 

The Split Rock and Razorback domain (Figure 4-1) includes the following: 

 Split Rock pit; 

 Razorback pit; 

 Single waste rock dump; and 

 A topsoil stockpile and low-grade ore stockpile. 

The Split Rock and Razorback pits will share a single waste rock dump, located just north of the Split Rock 

pit (Figure 4-1). 

 

Catchments draining to the pits are small (Table 3-1), ranging from 0.004 km² to 0.321 km². Runoff from the 

external catchments will flow into and be captured in the pit. Water collected in the pit will be left to 

disperse via natural seepage and evaporation processes (surface water management excludes 

discharging any accumulated stormwater collected within the pits to the environment). Given the location 

of the pits in the upper reaches of drainage lines, the impact of the pits on drainage lines and hydrological 

regime may be noticed for a short distance downstream; however this impact will soon dissipate as flows 

from the larger catchment area contribute to the natural watercourses downstream of the pits. Given the 

small upstream catchment and size of the pit compared to the potential surface water inflows, there is an 

insignificant risk of the pits filling and overtopping (e.g. pit capacity is approximately of 1,560,000 m³, while 

the 1%AEP 72 hour duration storm inflow allowing for 100% runoff would be approximately 108,000 m³). 

 

The proposed Split Rock WRD is located close to a topographic high (Figure 4-1), aimed at minimising 

upstream catchments draining to the WRD and reducing impacts on drainage lines and catchment runoff. 

The top of the WRD has been designed to be internally draining (as discussed in Section 4.3.2), with sufficient 

holding capacity to prevent the formation of concentrated runoff over the top of the embankment crest 

(available storage capacity of approximately 400,000 m³ compared to the 1% AEP 72 hour rainfall volume 

of approximately 90,000 m³, excluding infiltration losses). Embankment slopes include benches to intercept 

any concentrated flow paths that form upstream.  

 

Bunds / channels are proposed around the WRD to prevent natural runoff flowing to the WRD, reducing the 

risk of erosion and need for rock armouring. A summary of the diversion channels around the proposed 

mine infrastructure is shown in Appendix C. 

 

The Split Rock topsoil stockpile is located to the east of the Split Rock pit on a local topographical high, with 

no external catchments draining to the stockpile. No bunds or drain would be required to manage external 

runoff at this location. The low-grade ore stockpile is located to the north of the WRD and east of the haul 

road, with only three minor catchments draining to the stockpile. Minor bunds are required to divert runoff 

from external catchments away from the stockpile area. 

 

The risk of sediment transport by surface water runoff is highest during fill transportation and immediately 

following construction. Two sediment ponds are proposed as part of surface water management to 
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intercept sediments during construction and operations. Typical sediment pond details are shown in 

Appendix B.  

 

Locations of proposed bunds, drains and sediment ponds at the WRDs and topsoil stockpile are shown in 

Figure 4-1 and details summarised in Table 4-7 to Table 4-9. Table 4-9 compares the size of pond needed 

to capture the design volume (20% AEP flow) to the 1% AEP, 72-hour rainfall. 

 

There is a small south-to-north drainage line to the south of the Split Rock WRD that could potentially impact 

the southern toe of the WRD during flood conditions. Potential flooding of the drainage line was modelled 

using a TUFLOW, a two-dimensional (2D) flood hydraulic program. The model was developed based on the 

2017 terrain data and waste rock dump design surface, using the following approach and assumptions: 

 The underlying terrain for the hydraulic model is based on a 2-metre x 2-metre digital elevation model 

(DEM) converted from “all_pits_dumps_topo.dxf” (provided by Atlas); 

 A computational grid size of 4-metre grid was used; 

 A final time step of 1 second was used in all model runs. This is in accordance with the TUFLOW manual 

(WBM 2016) that recommends a time step equal to half of the grid size as a starting point; 

 A uniform roughness coefficient of 0.04 was applied to channels and floodplains; 

 A wet-dry depth of 0.2 mm was applied uniformly for all model; 

 1% AEP and 0.1% AEP events with storm durations of 0.5, 1, 2 and 6-hour were introduced into the 

hydraulic model as direct rainfall; 

 Outflows are applied along the entire downstream outlet of the model using the estimated energy 

gradient in the downstream channel. The TUFLOW models use a height-flow (HQ) rating curve 

developed with a 2% normal depth slope; 

 Model input parameters are summarised in Table 4-6. 

Table 4-6:   TUFLOW model input parameters 

Parameter Model value 

Computational grid size 4 m 

Inflow type Rain on grid  

Outflow type Normal depth, s=2% 

Wet-dry depth 0.002 m 

Computational time step 1 s 

Surface roughness 0.04 

Losses (evap./infiltration) None 

Output interval 5 minutes 

Duration 2-7 hours 

 

Figure 4-2 shows the 0.1% AEP peak flow depths for the Split Rock WRD area. Maximum inundation depths 

in the drainage line at the point closest to the WRD is less than 1.0 m, with depths increasing in a westerly 

direction as the drainage line slopes away from the WRD. The small area of flooding at the toe of the WRD 

is as a result of runoff from the WRD and small catchment around the WRD. Note that peak depths are 

shown; water ponding at the toe of the WRD will drain to the south towards the drainage line. There is no 
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direct interaction between the drainage line flood flows and the toe of the Split Rock WRD for both the 1% 

and 0.1% AEP design flood events. 

 

Peak velocities for the 1% AEP and 0.1% AEP events are 1.86 and 2.35 m/s, respectively. As the flood levels 

are unlikely to reach the toe of the WRD, no surface protection is currently required. Any potential changes 

in WRD footprint encroaching to the drainage line may however require further assessment. 
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Figure 4-1: Split Rock pit, WRD and topsoil surface water management 
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Figure 4-2: Split Rock peak flow depths 
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Table 4-7:   Waste rock dumps – bund/drain details 

WRD Catchment  Location 
1% AEP flow 

(m3/s) 

Velocity 

(m/s) 

Slope 

(%) 

Width 

(m) 

Depth 

(m) 

Excavation 

volume (m3) 

Fill volume 

(m3) 

Split Rock 

West 
North 0.63 2.0 13 3.4 0.10 725 870 

South 0.89 2.45 1-17 4.0 0.24 625 750 

East 
North 1.58 3.4 1.7-21 4.2 0.30 1200 1,440 

South 1.14 2.4 0.5-28 4.1 0.27 650 780 

 

Table 4-8:   Low-grade ore stockpiles – bund/drain details 

Stockpile Catchment Location 
20% AEP flow 

(m3/s) 

Velocity 

(m/s) 

Slope 

(%) 

Width 

(m) 

Depth 

(m) 

Excavation 

volume (m3) 

Fill volume 

(m3) 

Split Rock 

Low-grade 

Ore 

West 
North 0.03 0.33 1.5 3.1 0.03 135 162 

South 0.05 0.38 1.2 3.2 0.04 248 297 

South 
 

0.05 0.41 0.4-1.6 3.2 0.06 288 345 

East 0.21 1.3 11.1 3.2 0.05 225 270 

 

Table 4-9:  Sediment Pond dimensions and capacity  

Sediment pond 

name 

Runoff 

catchment 

area (m²) 

Earth 

embankment 

dimensions 

(length, height) 

Spillway 

crest 

level 

(mAHD) 

Embankment 

base level 

(mAHD) 

Pond 

surface 

area (m²) 

Sediment 

pond volume 

(m³) 

1% AEP 

flow 

(m³/s)  

Overflow 

weir 

length 

(m) 

Depth of 

weir flow 

(mm) 

Volume 

1% AEP 

72 hr 

event 

Split Rock South 68,320 141, 2.5 381 378.5 4,507 7,060 2.2 100 60 13,605 

Split Rock North 43,200 63, 4.0 366 362.0 2,156 3,700 1.4 50 70 8,015 
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4.4.3 Shark Gully domain water management 

The Shark Gully domain (Figure 4-3) includes the following: 

 Shark Gully pit; 

 Single waste rock dump; and 

 Topsoil stockpile. 

Catchments draining to the pits are small (Table 3-1), ranging from 0.056 km² to 0.071 km². Runoff from the 

external catchments will flow into and be captured in the pit. Water collected in the pit will be left to 

disperse via natural seepage and evaporation processes (surface water management excludes 

discharging any accumulated stormwater collected within the pits to the environment). Given the location 

of the pits in the upper reaches of drainage lines, the impact of the pits on drainage lines and hydrological 

regime may be noticed for a short distance downstream; however this impact will soon dissipate as flows 

from the larger catchment area contribute to the natural watercourses downstream of the pits. Given the 

small upstream catchment and size of the pit compared to the potential surface water inflows, there is an 

insignificant risk of the pits filling and overtopping (e.g. pit capacity is approximately 716,000 m³, while the 

1%AEP 72 hour duration storm inflow allowing for 100% runoff would be approximately 45,000 m³). 

 

The proposed Shark Gully WRD is located close to a topographic high (Figure 4-3), aimed at minimising 

upstream catchments draining to the WRD and reducing impacts on drainage lines and catchment runoff. 

The top of the WRD has been designed to be internally draining (as discussed in Section 4.3.2), with sufficient 

holding capacity to prevent the formation of concentrated runoff over the top of the embankment crest 

(available storage capacity of approximately 135,000 m³ compared to the 1% AEP 72 hour rainfall volume 

of approximately 30,000 m³, excluding infiltration losses). Embankment slopes include benches to intercept 

any concentrated flow paths that form upstream.  

 

Bunds / channels are proposed around the WRD to prevent natural runoff flowing to the WRD, reducing the 

risk of erosion and need for rock armouring.  

 

The northern Shark Gully topsoil stockpile is located to the south of the WRD and north of the pit on a local 

topographical high, with no external catchments draining to the stockpile. No bunds or drains would be 

required to manage external runoff at this location. The southern Shark Gully topsoil stockpile is located 

south of the pit and has a single catchment draining from the north-east to the stockpile. Minor bunds are 

required to divert runoff from external catchments away from the stockpile area. 

 

The risk of sediment transport by surface water runoff is highest during fill transportation and immediately 

following construction. A sediment pond is proposed to the north of the WRD as part of surface water 

management to intercept sediments during construction and operations. Typical sediment pond details 

are shown in Appendix B.  
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Locations of proposed bunds, drains and sediment ponds at the WRDs and topsoil stockpile are shown in 

Figure 4-3 and details summarised in Table 4-10 to Table 4-12. Table 4-12 compares the size of pond needed 

to capture the design volume (20% AEP flow) to the 1% AEP, 72-hour rainfall.  

 

Due to the location of infrastructure and small catchments in this domain, there is no perceived flood risk  

and no flood modelling was therefore undertaken for this domain. 

 



Corunna Downs Project Surface Water Environmental 
Impact Assessment 

     

 

Status: Final February 2018 

Project No.: 83503603    Page 46 Our ref: 2018 UPDATE_ Corunna Downs Surface Water 

Assessment_Final_v2 

 

Figure 4-3: Shark Gully pit, WRD and topsoil surface water management
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Table 4-10:   Waste rock dumps – bund/drain details 

WRD 
Location 1% AEP flow 

(m3/s) 

Velocity 

(m/s) 

Slope 

(%) 

Width 

(m) 

Depth 

(m) 

Excavation 

volume (m3) 

Fill volume 

(m3) 

Shark Gully 

East 0.38 1.9 1-18 4.0 0.25 850 1,020 

West 0.19 0.5 0.6 3.5 0.12 220 264 

South 0.19 0.35 0.2 3.7 0.16 400 480 

 

Table 4-11:   Topsoil stockpiles – bund/drain details 

Stockpile Catchment 
20% AEP flow 

(m3/s) 

Velocity 

(m/s) 

Slope 

(%) 

Width 

(m) 

Depth 

(m) 

Excavation 

volume (m3) 

Fill volume 

(m3) 

Shark Gully South East 0.56 1.1 0.2-2.3 4.2 0.29 908 1,089 

 

Table 4-12:  Sediment Pond dimensions and capacity  

Sediment pond 

name 

Runoff 

catchment 

area (m²) 

Earth 

embankment 

dimensions 

(length, height) 

Spillway 

crest 

level 

(mAHD) 

Embankment 

base level 

(mAHD) 

Pond 

surface 

area (m²) 

Sediment 

pond volume 

(m³) 

1% AEP 

flow 

(m³/s)  

Overflow 

weir 

length m) 

Depth of 

weir 

flow 

(mm) 

Volume 

1% AEP 

72 hr 

event 

Shark Gully 36,500 44, 2.5 450.5 448 3,760 3,400 1.17 40 70 7,300 
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4.4.4 Runway Water Management 

The Runway Gully domain (Figure 4-4) includes the following: 

 Two pits, either side of the proposed haul road alignment; 

 Single waste rock dump; and 

 Topsoil stockpile. 

Catchments draining to the pits are small (Table 3-1), ranging from 0.016 km² to 0.134 km². Runoff from the 

external catchments will flow into and be captured in the pit. Water collected in the pit will be left to 

disperse via natural seepage and evaporation processes (surface water management excludes 

discharging any accumulated stormwater collected within the pits to the environment). Given the location 

of the pits in the upper reaches of drainage lines, the impact of the pits on drainage lines and hydrological 

regime may be noticed for a short distance downstream; however this impact will soon dissipate as flows 

from the larger catchment area contribute to the natural watercourses downstream of the pits. Given the 

small upstream catchment and size of the pit compared to the potential surface water inflows, there is an 

insignificant risk of the pits filling and overtopping (e.g. pit capacity is approximately 816,000 m³, while the 

1%AEP 72 hour duration storm inflow allowing for 100% runoff would be approximately 45,000 m³). 

 

The proposed Runway WRD is located close to a topographic high (Figure 4-4), aimed at minimising 

upstream catchments draining to the WRD and reducing impacts on drainage lines and catchment runoff. 

The top of the WRD has been designed to be internally draining (as discussed in Section 4.3.2), with sufficient 

holding capacity to prevent the formation of concentrated runoff over the top of the embankment crest 

(available storage capacity of approximately 108,000 m³ compared to the 1% AEP 72 hour rainfall volume 

of approximately 24,000 m³, excluding infiltration losses). Embankment slopes include benches to intercept 

any concentrated flow paths that form upstream.  

 

The WRD and pit are close to each other and connected by the ramp for access to and from the pit. The 

WRD surface will in the vicinity be lower than the ramp elevation to prevent any runoff from the WRD and 

minor upstream catchment flowing into the pit. Bunds / channels are proposed around the WRD to prevent 

natural runoff flowing to the WRD, reducing the risk of erosion and need for rock armouring.  

 

The Runway topsoil stockpile is located to the north of the pit on a local topographical high, with no external 

catchments draining to the stockpile. No bunds or drains would be required to manage external runoff at 

this location. 

 

The proposed haul road follows an alignment between the two Runway pits, crossing a deep gully (of 

approximately 15 m deep). The catchment to the proposed crossing comprises the Runway South pit 

catchment and an incremental catchment between the Runway South and North pits , referred to as the 

land bridge catchment on Figure 4-4. Given the deep gully and difficulty of installing a culvert at this 

location, a “land bridge” is proposed, which will effectively remove the small catchment. The Runway South 

pit catchment has an area of 0.134 km², while the incremental catchment draining directly to the haul road 

crossing has an area of 0.025 km². Runoff from the Runway South pit catchment will be captured in the pit 
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as per the proposed surface water approach, with runoff from the incremental catchment captured by 

the land bridge. The incremental catchment is only 25% of the Runway South pit catchment and loss of 

runoff from this catchment may be noticed only a short distance downstream of the land bridge; however, 

the impact will dissipate as downstream catchment contribute runoff to the drainage line.  

 

The risk of sediment transport by surface water runoff is highest during fill transportation and immediately 

following construction. A sediment pond is proposed to the south of the WRD as part of surface water 

management to intercept sediments during construction and operations. The WRDs are expected to be 

stable landforms with temporary sediment ponds decommissioned and removed at closure.  

 

Locations of bunds and drains at the WRDs and topsoil stockpile are shown in Figure 4-4 and details 

summarised in Table 4-13 to Table 4-14. Table 4-14 compares the size of pond needed to capture the design 

volume (20% AEP flow) to the 1% AEP, 72-hour rainfall. A summary of the diversion channels around the 

proposed mine infrastructure is shown in Appendix C. Note that the topsoil stockpile location is at a local 

high, with catchments draining away from the location; no bunds or drains would be required to manage 

external runoff. 

 

Due to the location of infrastructure and small catchments in this domain, there is no perceived flood risk. 

No flood modelling was therefore undertaken for this domain. 
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Figure 4-4: Runway pit, WRD and topsoil surface water management
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Table 4-13:   Waste rock dumps – bund/drain details 

WRD Catchment  

1% AEP 

flow 

(m3/s) 

Velocity 

(m/s) 

Slope 

(%) 

Width 

(m) 

Depth 

(m) 

Excavation 

volume (m3) 

Fill volume 

(m3) 

Runway 
West 1.33 2.8 0.8-15 4.4 0.34 1,350 1,620 

East 3.15 3.6 0.4-13 5.7 0.67 1,875 2,250 

 

Table 4-14:  Sediment Pond dimensions and capacity  

Sediment pond 

name 

Runoff 

catchment 

area (m²) 

Earth 

embankment 

dimensions 

(length, height) 

Spillway 

crest 

level 

(mAHD) 

Embankment 

base level 

(mAHD) 

Pond 

surface 

area (m²) 

Sediment 

pond volume 

(m³) 

1% AEP 

flow 

(m³/s)  

Overflow 

weir 

length 

(m) 

Depth of 

weir 

flow 

(mm) 

Volume 

1% AEP 

72 hr 

event 

Runway 29,700 69, 1.5 366 364.5 4,600 2,800 0.98 60 80 5,900 
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4.4.5 MOC, ROM, Workshops and magazine water management 

Catchments draining to the MOC, ROM, workshops and magazine are small (Table 3-4), ranging from 0.003 

km² to 0.309 km².  

 

The ROM area includes a flat earthworks platform that supports an ore blending process, ROM stockpiles, 

administration area, workshops and parking areas located on high ground that is isolated from large 

external catchments. Diversion channels and culverts incorporated into the layout of the ROM area will 

divert naturally occurring surface water drainage around the processing area. Proposed internal drainage 

channels around stockpiles and the ROM pad collect silt-laden runoff from within the processing area and 

drain into a large sediment pond, and then into the receiving environment.  

 

The MOC and southern workshop are located to the north of the ROM area and are isolated from large 

external catchments. Diversion channels and culverts incorporated into the layout of the MOC and 

southern workshop will divert naturally occurring surface water drainage to the east and west of the area. 

 

The proposed northern workshop area is tentatively located to the east of the access road on higher 

ground. A natural channel runs to the north of the area. The upstream location appears to be on a smaller 

creek system, whereas a much larger creek catchment contributes to the downstream location and is 

proposed to have rock lining on the near bank. The internal area of the infrastructure module site could act 

as a sediment source and runoff from the site may need to be drained through a sediment pond at the low 

end of the site before discharging to the receiving environment.  

 

The magazine will be located just north of the workshop and to the east of haul road. The workshop and 

associated stormwater management features will effectively reduce the magazine catchment to the 

catchment between the workshop and magazine. A drain is proposed to the west of the magazine to divert 

natural runoff to the west or raised above surrounding ground levels on an earthwork pad.  

 

Proposed locations of bunds and drains are shown in Figure 4-5 and Figure 4-6 and details summarised in 

Table 4-15. A summary of the diversion channels around the proposed mine infrastructure is shown in 

Appendix C. 
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Figure 4-5: MOC and ROM surface water management 
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Figure 4-6: Magazine and workshop surface water management 
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Table 4-15:   ROM, MOC, workshops and magazine areas – bund/drain details 

Infrastructure Catchment 

10%AEP 

flow 

(m3/s) 

Velocity 

(m/s) 

Slope 

(%) 

Width 

(m) 

Depth 

(m) 

Excavation 

volume 

(m3) 

Fill 

volume 

(m3) 

ROM 
South 5.6 2.1 1.4 5.6 0.64 3,200 3,840 

East 0.1 1.7 68 3.1 0.03 555 666 

MOC & 

Workshop 

West 2.2 1.3 1.3 4.6 0.39 2,610 3,132 

East 0.8 1.3 2.5 3.7 0.18 1,000 1,200 

North 

workshop 

West 0.9 1.5 0.6-3 4.2 0.29 388 465 

East 0.3 0.8 1.3 3.5 0.13 450 540 

Magazine West 0.8 0.56 0.2 4.6 0.40 300 360 
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5 Potential surface water impacts 

To gain an understanding of the potential impacts that the Corunna Downs Project may have on the 

regional surface water regime, it is important to establish the percentage disturbance within the regional 

catchment. As described in Section 2.2, the Project falls within the Coongan River catchment, which sits 

within the De Grey Basin. The Coongan River catchment covers a total area of 7,089 km2. As shown in  

Table 5-1 below, the total area of disturbance of the Project is 4.23 km², resulting in a percentage 

disturbance within the Coongan River Catchment of 0.06%. The small percentage of disturbance within the 

regional catchment infers that any alteration to the surface water regime will be insignificant within the 

regional catchment.  

 

Table 5-1:   Percentage disturbance within the Coongan River catchment 

Regional catchment 
Catchment area 

(km²) 

Mine infrastructure 

Disturbance area (km²) % Disturbance 

Coongan River 

catchment 
7,089 4.23 0.06 

 

The following sections consider in more detail any potential impacts of the proposed operations on the 

local surface water regime.  

5.1 Interruption of natural drainage channels 

The various components of the proposed mining operations may impact drainage in the following ways. 

5.1.1 Pit areas  

The existence of pit areas causes an alteration to the natural topography and hence natural drainage lines. 

As described in Section 4, runoff from upstream catchments are generally small and runoff will be captured 

in the pits, where not diverted by safety bunds. In the event of significant rainfall, water collecting in-pit will 

be left to disperse via natural seepage and evaporation processes, as Atlas has committed to not 

discharging any accumulated stormwater collected within the pits to the environment. 

 

Direct rainfall falling on the pit areas will be captured within the pits and runoff from these areas will no 

longer find its way into the downstream watercourses. The areas occupied by pits are relatively small . The 

Corunna Downs proposed pits are located along or close to a ridge line and as a result none of the 

proposed pit locations lie within any major drainage lines. Therefore the impact of the presence of the pits 

may be noticed for a short distance downstream; however this impact will soon dissipate as flows from the 

larger catchment area contribute to the natural watercourses. The volumes that will be captured in the pits 

for the various AEP events are shown in Table 4-4.  

5.1.2 Waste rock dumps  

The presence of waste rock dumps also alters the natural landscape and hence the natural drainage lines. 

As described in Chapter 4, surface water management allows for the diversion of surface water flows 
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around the waste rock dumps and back into the nearest natural drainage line following treatment in a 

sediment pond.  

 

Direct rainfall onto the waste rock dump areas will be attenuated by the presence of the waste rock 

material and will ultimately enter the sediment ponds. Water volumes of a quantity less than the sediment 

pond capacity will not enter the downstream environment as surface water. Runoff in excess of the volume 

capacity of the sediment ponds will be discharged following some settlement or bypass. As described in 

Section 4.3.3, the purpose of the sediment ponds is to capture and trap sediment-laden rainfall runoff to 

allow for the settling of sediments, before the runoff is allowed to enter the receiving environment. This 

ensures any discharged water is of acceptable sediment loads in events up to the design capacity of the 

ponds.  

5.1.3 Roadways  

Internal access roads in their present configuration do not cross any significant drainage lines. The proposed 

haul road to Marble Bar crosses a tributary of the Coongan River twice and the Coongan River once (near 

the Marble Bar flow gauging station). The alignment and design of the haul road is subject to further revision. 

The general intent of the roadway design is to pass flows across the roadway by means of floodways, 

culverts or a combination of both. The presence of these floodways / culverts will ensure that there are 

minimal impacts to the upstream and downstream flow regimes of these drainage lines.  

5.1.4 Permanent pools  

As described in Section 2.2, there are no notable permanent pools in Coongan River within 5 to 10 km 

downstream of the Project area. Several pools are located upstream of the operations and will be 

unaffected by the mining activities. Given the small Project footprint and small natural catchment areas 

impacted by the proposed operation, it is considered unlikely that any changes to the upstream surface 

water regime resulting from the Project operations will have any significant impact on pools further 

downstream in the Coongan River system. 

5.2 Drainage shadows and ponding 

Where surface water flows are intercepted and/or modified there is an increase in the potential for localised 

ponding to occur immediately upstream and water shadows to develop immediately downstream. This 

impact is most likely to occur when sheet flows are interrupted and is less likely to occur if channel drainage 

is intercepted. As already discussed, due to the location and topography of the Project, there is minimal 

upstream flows entering the Project area, and it is unlikely that there are any areas of significant sheet flow 

surrounding the Project infrastructure.  

 

Pits are located in upper reaches of gully areas with small catchment runoff areas; any runoff captured in 

the pits will be small, with insignificant impact on the regional hydrology. As discussed in Section 4.4.4 the 

proposed haul road follows an alignment between the two Runway pits (Figure 4-4), crossing a deep gully. 

The Runway South pit catchment has an area of 0.134 km², while the total catchment draining to the “land 

bridge” location is 0.159 km² (including the incremental catchment of 0.025 km² draining directly to the 

“land bridge”). The increase in catchment due to the “land bridge” is therefore small compared to 
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downstream project and regional catchments. Loss of runoff from this catchment may be noticed only a 

short distance downstream of the land bridge; however, the impact will dissipate as downstream 

catchment contribute runoff to the drainage line. 

 

The presence of flow diversion bunds – as described in Chapter 4 – will allow for flows to be diverted around 

the waste rock dumps, thereby minimising any potential for ponding. Some shadow effects may be seen 

downstream of the pit and waste rock dump area as a result of runoff being retained within the pits and 

sediment ponds; however, this impact will soon dissipate as flows are received into the system from the 

wider downstream catchment areas.  

5.3 Increased sediment and runoff 

An increase in sediment runoff and scour is likely to occur as a result of ground disturbance and vegetation 

removal required for the operations and associated infrastructure. The diversion of flows into defined 

diversion channels has the potential to concentrate flood flows and increase flood velocities, thereby 

increasing the potential for scour. The extent of these impacts can be significantly minimised by scour 

protection and the engineering design of any bunds and diversion channels which will divert and carry 

stormwater flows.  

 

As discussed in Section 4.3.3 and illustrated in Figure 4-1 through Figure 4-4, sediment ponds will be placed 

downstream of all WRDs. Residence time in these ponds will allow for coarse silts to be captured and to 

settle out, thereby minimising any potential for increased sediment runoff. Larger magnitude events will not 

be contained within these sediment ponds. In a naturally occurring scenario, sediment loads during large 

events are high, so the release of water from the Project area during these events will not significantly 

impact on the sediment loads within the regional catchment. The size of each sediment ponds is directly 

related to the contributing drainage area. The design of each WRD can significantly affect the proportion 

of its surface area that contributes to runoff. This study assumes that 60% of the surface area of each WRD 

is internally draining; 40% of each WRD is assumed to comprise the outer embankment slopes that contribute 

to the sediment load in the pond.  

5.4 Potential hydrocarbon and chemical contamination 

Mining activities have the potential to contaminate surface water and groundwater with hydrocarbons 

and chemicals in the event of a hydrocarbon or hazardous substance spill. If best practices are adhered 

to, the risk of potential contamination is significantly reduced. The occurrence of chemical and 

hydrocarbon contamination may also be caused by accidental spills within the pit, waste rock dump or 

haul road areas. The likelihood of this occurring is low provided proper environmental safety guidelines are 

adhered to, and the significance of the impact can likewise be significantly reduced by using the 

appropriate response measures, which are included within Atlas’s standard environmental, health and 

safety procedure for onsite work.  
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5.5 Design capacity exceedance 

Failure of any of the surface water management components as described in Chapter 4 could pose some 

potential threat to the surrounding surface water regime.  

5.5.1 Pits  

The pit edges are on high ground, and are not subjected to flows from large upstream catchments. Due to 

the small catchment areas, the consequence of a large rainfall event occurring at the pit is considered to 

be minor. Personnel would be evacuated ahead of cyclonic events avoiding any personal safety risks. 

Water entering the pits during significant events would be mainly from direct rainfall falling on the open pit 

area. Direct in-pit runoff volumes would be retained in pit until dissipated via natural evaporation and 

seepage processes. 

5.5.2 Roadways  

If channel capacities are exceeded, short-term ponding may occur over haul roads with potential scour 

and road degradation. During a large rainfall event, the background mobilisation of natural sediments in 

the catchments is expected to be significant, and any increase in sediment loads from the erosion of the 

haul roads would likely be minor in comparison. Roadway inundation could cause minor delays while the 

roads are cleared or regraded. If culvert capacities are exceeded, short-term upstream ponding or 

roadway overflow may occur in very large events. The resulting scour and road degradation over the road 

surface could cause minor delays while the roads are cleared or repaired. If culverts are blocked during a 

rainfall event then upstream ponding may last longer than the rainfall event, causing additional risk of flow 

over the road surface. The ponded water would eventually drain through infiltration or through the culverts. 

The upstream ponds could alternatively be pumped out to access the blockage and effect a clearance. 

Regular maintenance, including removal of accumulated debris, reduces the likelihood of roadway 

overtopping. 

5.5.3 Drainage channels and bunds  

Large flow events are not likely to cause erosion to hard rock in-situ channels but may erode channels that 

are cut into alluvial materials or weak soils. Channels cut from weak alluvial material and with gradients that 

cause high velocity flows would require rock rip-rap protection to beds, banks and bends to limit scour and 

maintain a stable cross section over time. Erosion debris is possible from the safety bunds around pits and 

infrastructure, and from within WRDs. Soil erosion can be minimised by compacting bunds in a controlled 

manner, with low-angled shoulders and with suitable, compacted material. 

5.5.4 Sediment ponds  

For sediment ponds, a greater-than-design flow event could flush out sediments from the pond, causing a 

localised concentration of silts into the outlet drainage line; however, pond designs have overflow 

provisions to ensure the containment embankment remains stable during a large event. Sediment flushing 

could be minimised by regular cleaning of the pond to remove and dispose of sediments into the body of 

the waste rock dump before large events occur. During a large rainfall event, the background mobilisation 

of natural sediments in the catchments is expected to be significant, and any overflow volumes from the 

sediment ponds would likely be minor in comparison and of a similar water quality. As long as the sediment 
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pond embankments are sound, the water that passes through the pond is expected to have some 

settlement and associated water quality benefits due to residence time in the sediment pond. Baffles can 

be designed to prevent short-circuiting and increase detention times.  

 

5.6 Closure 

The mine pits will not be backfilled at closure. In the event that pit designs change and mining extends to 

below the water table, pit lakes may form post closure. A study of the long term surface water quantity and 

quality within the pits may be needed at such point to quantify the risk, if any. 

 

Results of a flood assessment at the Split Rock WRD indicated that there is a low risk of the WRD impacted 

by flooding up to the 0.1% AEP design event. Other WRDs are located away from drainage lines, hence risks 

of impacts on surface water and receiving environment are deemed low. 
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6 Conclusions and recommendations 

Conclusions from the hydrological and surface water management assessment of the Corunna Downs 

Project are: 

 The Project area sits mostly on higher ground, with the pits, WRDs and haul roads generally at or near 

ridge lines with small runoff catchment areas. The risk of significant pit inundation is therefore reduced 

and the operations are more easily protected from flooding. 

 The life of mine is approximately 4 to 5 years. 

 Catchments draining to the mine infrastructure are small and the Rational Method was therefore used 

to estimate design peaks. 

 Conceptual stormwater management measures to protect operations and control and mitigate water 

quality impacts include: 

o Protection of waste rock dump areas with earthworks, channelling and bunds to divert naturally 

occurring surface water around the mine operation elements. The design rainfall standards adopted 

for flood protection elements are the 1% AEP.  

o No protection of pits is required, as upstream catchments are small and runoff will be captured in 

the pits. No dewatering of pits to the environment is proposed; captured water will dissipate through 

natural processes (evaporation and infiltration). 

o Construction of perimeter containment bunds around WRDs, with internal runoff directed to 

sediment ponds before being released into the environment. Sediment ponds should be designed 

to capture coarse silt and larger soil sizes from WRD runoff during 20% AEP rainfall events, with safe 

overflow provisions for larger events up to 1% AEP magnitude, including the 1% AEP, 72-hour storm.  

 Culvert crossings 4 (Coongan River) and 5 (Glen Herring Creek) had to be raised to achieve design 

criteria of 350 mm flow depth and limiting out of services periods to 5 days on average per year.  

 Operations are not likely to have significant impacts on regional hydrology. Some local impacts may 

occur but are not expected to be significant, and will be minimised through the application of the 

surface water management measures and the mine closure provisions. 

 

Recommendations 

This surface water assessment should be updated to reflect the appropriate level of detail of future iterations 

of the mine planning and design processes. Following are recommended tasks for the next phase of the 

mine planning: 

 In order to proceed to construction, further detailed design based on site specific survey data and 

ground conditions would be necessary; 

 Revisit detailed sediment pond sizing, including estimation of detention time, contributing catchment 

areas, waste rock characterisation, and maintenance requirements where WRD design are altered; 

 Facilitate the installation of rainfall and streamflow gauges to monitor site hydrology and allow 

correlation of precipitation and runoff events to nearby gauged catchment; 
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 LiDAR surveys can be impacted by vegetation and water. Undertake additional surveys of the 

Coongan River (crossing 4) and Glen Herring Creek (crossing 5) to confirm LiDAR data with respect to 

accuracy of longitudinal profile and cross sectional details. Area of survey should extend from about 

100 m upstream to 400 m downstream; 

 The mine pits will not be backfilled at closure. In the event that pit designs change and mining extends 

to below the water table, pit lakes may form post closure. A study of the long term surface water 

quantity and quality within the pits may be needed at such point to quantify the risk, if any. 
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Appendix A Haul Road Crossing Details 
 

The proposed haul road alignment and crossing locations assessed are shown on Figure 1-4. 

 

All cross sections shown are orientated from left bank to right bank facing in a downstream direction. 
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HR Crossing 1 

 

Figure A-1:  HR Crossing 1 – Upstream cross section 

 

 

Figure A-2:  HR Crossing 1 – Downstream cross section 
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Figure A-3:  HR Crossing 1 – Long section profile 
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HR Crossing 2 

 

Figure A-4:  HR Crossing 2 – Upstream cross section 

 

 

Figure A-5:  HR Crossing 2 – Downstream cross section 
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Figure A-6:  HR Crossing 2 – Upstream cross section 
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HR Crossing 3 

 

Figure A-7:  HR Crossing 3 – Upstream cross section 

 

 

Figure A-8:  HR Crossing 3 – Downstream cross section 
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Figure A-9:  HR Crossing 3 – Long section profile 
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HR Crossing 4 

 

Figure A-10:  HR Crossing 4 – Cross section 

 

 

Figure A-11:  HR Crossing 4 – Long section profile 
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HR Crossing 5 

 

 

Figure A-12:  HR Crossing 5 – Upstream cross section 

 

 

Figure A-13:  HR Crossing 5 – Downstream cross section 
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Figure A-14:  HR Crossing 5 – Long section profile 
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HR Crossing 6 

 

 

Figure A-15:  HR Crossing 6 – Upstream cross section 

 

 

Figure A-16:  HR Crossing 6 – Downstream cross section 
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Figure A-17:  HR Crossing 6 – Long section profile 
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HR Crossing 7 

 

 

Figure A-18:  HR Crossing 7 – Upstream cross section 

 

 

Figure A-19:  HR Crossing 7 – Downstream cross section 
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Figure A-20:  HR Crossing 7 – Long section profile 
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HR Crossing 8 10yr wet 

 

 

Figure A-21:  HR Crossing 8 – Upstream cross section 

 

 

Figure A-22:  HR Crossing 8 – Downstream cross section 
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Figure A-23:  HR Crossing 8 – Long section profile 

 

HR Crossing 8 10yr dry 

 

 

Figure A-24:  HR Crossing 8 – Upstream cross section 
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Figure A-25:  HR Crossing 8 – Downstream cross section 

 

 

 

 

Figure A-26:  HR Crossing 8 – Long section profile 
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HR Crossing 9 

 

 

Figure A-27:  HR Crossing 9 – Upstream cross section 

 

 

Figure A-28:  HR Crossing 9 – Downstream cross section 
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Figure A-29:  HR Crossing 9 – Long section profile 
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HR Crossing 10 

 

 

Figure A-30:  HR Crossing 10 – Upstream cross section 

 

 

Figure A-31:  HR Crossing 10 – Downstream cross section 
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Figure A-32:  HR Crossing 10 – Long section profile 
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Appendix B Sediment pond details 
Typical plan, elevation and cross section of a sediment pond is shown below.  

 

 

Figure B-1: Sediment pond plan view 

 

 

Figure B-2: Sediment pond elevation profile 
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Figure B-3: Sediment pond embankment cross section 
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Appendix C Orientation of proposed drains and 
bunds  
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Split Rock Waste Rock Dump 

 

Figure C-1: Locations and orientations of Split Rock WRD drains/bunds 
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Figure C-2:  Drain/bund profile for Split Rock WRD  

 

 

 

Figure C-3: Drain/bund profile for Split Rock WRD 
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Figure C-4: Drain/bund profile for Split Rock WRD 

 

 

 

Figure C-5: Drain/bund profile for Split Rock WRD 
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Figure C-6: Drain/bund profile for Split Rock WRD 

 

 

Figure C-7: Drain/bund profile for Split Rock WRD 
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Shark Gully Waste Rock Dump 

 

Figure C-8: Locations and orientations of Shark Gully WRD drains/bunds 
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Figure C-9: Drain/bund profile for Shark Gully WRD 

 

 

Figure C-10: Drain/bund profile for Shark Gully WRD 
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Figure C-11: Drain/bund profile for Shark Gully WRD 
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Runway Waste Rock Dump 

 

Figure C-12: Locations and orientations of Runway WRD drains/bunds 
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Figure C-13: Drain/bund profile for Runway WRD 

 

 

 

Figure C-14: Drain/bund profile for Runway WRD 
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Split Rock Low-Grade Ore Stockpiles 

 

Figure C-15: Orientation and location of Split Rock Low-grade ore stockpiles drains/bunds 
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Figure C-16: Drain/bund profile Split Rock Low-grade Ore Stockpile diversion 

 

 

 

Figure C-17: Drain/bund profile for Split Rock Low-grade Ore Stockpile diversion 
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Figure C-18: Drain/bund profile for Split Rock Low-grade Ore Stockpile diversion 

 

 

Figure C-19: Drain/bund profile for Split Rock Low-grade Ore Stockpile diversion 
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Shark Gully Topsoil 

 

Figure C-20: Orientation and location of Shark Gully Topsoil Stockpile drains/bunds 
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Figure C-21: Drain/bund profile for Shark Gully Topsoil Stockpile diversion 
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ROM, MOC 

 

Figure C-22: Orientation and location of ROM and MOC drains/bunds 
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Figure C-23: Drain/bund profile for ROM pad west diversion 

 

 

Figure C-24: Drain/bund profile for ROM pad east diversion 
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Figure C-25: Drain/bund profile for MOC diversion 

 

 

Figure C-26: Drain/bund profile for MOC workshop diversion 
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Magazine and northern workshop 

 

Figure C-27: Orientation and location of camp and northern workshop drains/bunds 
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Figure C-28: Drain/bund profile for Magazine diversion 

 

 

Figure C-29: Drain/bund profile for north workshop diversion 
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Figure C-30: Drain/bund profile for north workshop diversion 
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