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EXECUTIVE SUMMARY  
 

The Atlas mineral sand project site is located in the Nambung River catchment, which terminates in karst 
country within the Nambung National Park. This river system has important conservation value for the 
diversity of habitats it provides. The downstream river floodplain and the terminal karst habitat (Nambung 
Caves) are considered the primary environmental receptors for control of potential impacts from the 
proposed mine.  
 
The lower reaches of the River were impacted by a long and sustained period of low flow until February 
2021. Since then, drought-breaking flows in February 2021and from May to August 2021 should have 
substantially relieved water-related habitat stresses. The observed variations in baseline conditions over the 
two seasons of this study cycle demonstrates the overwhelming sensitivity to climate related variability.  
 
The proposed mine is located in a minor sub-catchment which comprises less than 1% of the Nambung 
River catchment. The catchment is small and relatively flat and there are no substantial natural drainage 
lines across the project footprint. Surface water discharge from the sub-catchment occurs rarely in response 
to extreme and sustained rainfall and comprises an infinitesimal portion of the Nambung River flow. There 
is no potential for measurable water quantity or quality impact during moderate to large stormwater flow 
events due to the dilution factor imposed by the large catchment area active during such events. 
 
Sand mining and heavy mineral separation is largely a physical rather than chemical process, so that risks 
of local stormwater contamination are moderate. Mobilisation of excessive natural fine sediment is the 
main water quality risk. Runoff from hardstands within the disturbance area should be retained locally. The 
risk of this impacting on the Nambung River water quality is mitigated by the absence of any substantial 
tributary creek lines across the development footprint.   
 
The proposal should have no impact on the stormwater component of the water balance in wetlands outside 
the mine bunds.  It is noted that the water balance of some of these wetlands may have a substantial 
groundwater component (seasonal water level rise) which could be impacted by groundwater abstraction.   
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1. INTRODUCTION 
 
Image Resources is seeking approval for development of a project for open cut mining operation of 
the Atlas deposit near Cervantes. This report covers surface water-related matters in support of a 
mining proposal to the Department of Mines, Industry Regulation and Safety (DMIRS) and for the 
Environmental Protection Authority’s (EPA) approval processes.  
 
Atlas is a shallow beach strand mineral sand deposit located on the Swan coastal plain 170 km north 
of Perth. The site is located 18 km east of the coastal town of Cervantes. From the Brand Highway 
the site is 30 km southwest of Badgingarra and 24 km northwest of Cooljarloo mine.  
 

2. HYDROLOGICAL BACKGROUND 
 
The Atlas Project site is located in the Nambung River catchment which is located south of the Hill 
River catchment and to the west and north of the Moore River catchment. The catchment has a total 
area of 2959 sq. km divided equally between hill country between the Brand Highway and Moora 
and lowlands of the Swan Coastal Plain ( Figure 1).  
 

Figure 1 – The Nambung River Catchment and Atlas Project Location 
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The majority of the catchment hill country drains to Mullering and Minyulo Brooks which flood out 
onto swamps and claypans of the Swan Coastal Plain. Large flows in Mullering Brook may indirectly 
feed into Frederick Smith Creek which is a direct tributary of the Nambung River (Figure 2). 
 
Minor creeks in the north of the Nambung catchment, including Bibby Creek and Mount Jetty Creek, 
rise on the western slopes of the hill country and discharge into the Nambung Flats. The overflow 
from this collection of swamps is the main course of the Nambung River.  
 

Figure 2  - The Nambung River and Atlas Project Location 
 

 
 

 
The river terminates in karst country within the Nambung National Park. In addition to the required 
vegetation and wetland disturbance near the mining operations, the downstream river floodplain and 
the terminal karst habitat are considered potential environmental receptors for control of potential 
impacts from the proposed mine. 
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The hydrology of the Nambung River is summarised in Susac (2007) as follows: “It is only around 
24 km long but complex in its drainage patterns. During the winter months it is fed from swampy 
flatlands to the east. Lakes are then filled in sequence … the final lake adjoining the Nambung Cave” 
There are scant flow records from the Nambung River and its catchments. Extreme flows occurred in 
1974 and which were observed by National Park staff (Passfield, 1988) and by speleologists 
(Shoosmith, 1973). 
 
The regional hydrological context is described in Kern (1993): “watercourses originating on… the 
Arrowsmith Region… are seasonal streams terminating in large swamps or lakes in the Bassendean 
Dunes… they occupy about 100 sq. km and usually fill with water at the end of winter when chains of 
swamps and lakes connect to form broad streams which flow… toward the Nambung River “. 
Monitoring of three of the wetlands showed the extreme seasonal variability of water salinity. 
Beyond the project area catchment, the Hill River is the next major catchment north of the Nambung 
River and includes an active stream/rainfall gauging station with continuous records since 1971. 
(Department of Water and Environmental Regulation (DWER) Water Information Reporting (WIR) 
database site reference 617002). 
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3. PROJECT LAYOUT 
 
The proposed mine configuration is shown in Figure 3.  
 
The current mine plan includes 13 quarterly mine blocks commencing in the south , with progressive 
pre-strip mining and rehabilitation. Plant tailings will be returned to the mine voids and all landforms 
are temporary for the duration of the project which currently includes about three years mine life.  

 

Figure 3 – Project Layout for Wet and Dry Mining Options 
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4. BASELINE CONDITIONS  

 

4.1. CLIMATE   
 
 

The climate type is Mediterranean with hot dry summers and cool wet winters, similar to Perth but 
notably drier and sunnier. Bureau of Meteorology (BoM) Stations located at Jurien Bay and 
Badgingarra Research Station have continuous records of more than 50 years and straddle the Atlas 
location. A general description of the average of those two sites is as follows: 
 
Mean monthly temperature maxima range from 18 to 32 degrees and minima from 10 to 21 degrees. 
Annual rainfall averaged about 540 mm over 50 years, with monthly totals averaging in the range 10 
mm (January) to 110 mm (July). Annual pan evaporation is 2128 mm on the BoM continent-wide 
grid, with monthly averages ranging from 70 to 300 mm.  
 
Rainfall intensity for durations up to 7 days is described by the intensity-frequency-duration (IFD) 
statistics downloaded from the Bureau of Meteorology (BoM) Design Rainfall Data System and 
summarised in Table 1. 

Table 1 – Rainfall IFD Statistics (mm) 
 

Duration Units Annual Exceedance Probability (AEP) Return Period 
 (ARI years) 

    50% 10% 5% 1% = 100 500 1000 
5 min 5.52 8.87 10.4 14.2 19.3 21.9 

10 min 8.37 13.6 15.9 21.7 29.4 33.3 
15 min 10.2 16.6 19.4 26.5 35.9 40.7 
20 min 11.6 18.8 22 30 40.7 46.2 
30 min 13.7 22 25.7 35.1 47.7 54.1 
45 min 15.8 25.3 29.5 40.5 55 62.4 
1 hour 17.5 27.8 32.4 44.7 60.7 68.8 

1.5 hour 20.1 31.7 37 51.2 69.5 78.9 
2 hour 22.1 34.9 40.7 56.5 76.7 87 
3 hour 25.4 40 46.8 65.3 88.4 100 

4.5 hour 29.2 46.1 54 75.7 102 116 
6 hour 32.2 51 59.9 84.3 114 129 
9 hour 37 58.8 69.1 97.8 132 150 

12 hour 40.5 64.8 76.2 108 146 166 
18 hour 45.8 73.5 86.4 123 166 189 
24 hour 49.6 79.6 93.4 133 181 205 
30 hour 52.6 84.2 98.5 141 195 223 
36 hour 55 87.7 102 146 204 234 
2 day 58.8 93 108 153 214 244 
3 day 64.5 99.9 115 161 220 250 
4 day 69.2 105 120 164 222 251 
5 day 73.9 110 124 167 224 253 
7 day 83.8 120 134 172 230 260 
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Long term rainfall patterns are described by the SILO database of daily climate statistics on a 0.05 
degree grid (https://www.longpaddock.qld.gov.au/silo/gridded-data/) for the period 1889 to 2020 
(131 complete years). The local grid point data was used to create the 100-year rainfall residual mass 
graph for the site which is shown in Figure 4. The residual mass graph plots the cumulative deviation 
from the average daily rainfall over the selected period (1920-2019). 
 

Figure 4 – 100-Year Rainfall Residual Mass Graph 

  

 
 
The chart shows the reliable seasonal rainfall cycle with a typical amplitude of about 250 mm. 
Longer term trends include the excess (above average rainfall) of 1500 mm over 14 years from 1920 
and the deficit of 1700 mm since 2000.  
 
Daily totals from the 131 year record show some notable differences from the IFD statistics. The 
maximum 1 day total from the longer SILO record (88 mm) is considerably lower than the IFD (100 
year ARI = 133 mm), whilst over 7 days the SILO maximum (167 mm) agrees with the IFD (100 
year = 172 mm). The differences reflect greater regional smoothing in the IFD grids, i.e. greater 
granularity in the SILO grids. 
 

4.2. REGIONAL PHYSIOGRAPHY AND LAND USE 
 
The site is located near the centre of the Swan Coastal Plan which extends 15-20 km further east to 
where the Gingin scarp is formed by a low ridge of Mesozoic sedimentary rocks (Figure 5). The local 
Quaternary Bassendean Dune System forms a deflated landscape of sparse low fixed dunes with 
interdunal swamps. Toward the coast, the more recent Tamala Limestone and Safety Bay Sands form 
a more rugged and elevated topography. 
 
Local drainage rises on the Gingin scarp 15-20 km to the east at a ridge line elevation of 200-300 m. 
The Mount Jetty and Bibby Creeks flood-out and coalesce near the site in an area of very low surface 
gradients, including the “Nambung Flats”. The creek-lines reform and coalesce to the west as the 

https://www.longpaddock.qld.gov.au/silo/gridded-data/
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Nambung River which discharges into Tamala Limestone 6km east of the coast. This river system 
has important conservation value for the diversity of habitats it provides. 
 

Figure 5 – Regional Physiography 
 

 
 

The site ground elevation is mostly in the range 39-45 m AHD with a very slight overall gradient 
across the site of about 0.2% west toward the coast. The local surface is bisected by a widely spaced 
array of low fixed dunes. Many of the dunes are oriented parallel to the coast, some are perpendicular 
and other orientations are present. 
 
The mine development is located wholly on a naturally vegetated parcel of vacant crown land (VCL). 
To the west, one kilometre of the western boundary of the VCL parcel adjoins the eastern boundary 
of the Nambung National Park (“The Pinnacles”) (Figure 6).  
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Figure 6 – Land Use and Tenure 
 

 
  



Image Resources  -  Atlas Project Mining Proposal. Baseline  Hydrology  MWES June 2022 

Page 11 

4.3. LOCAL WETLANDS 
 
Flat and low lying country of the local area and of the Swan Coastal Plain generally are subject to 
seasonal inundation. The local extent of mapped wetlands is shown in Figure 6. These “Geomorphic 
Wetlands” (WA Govt. spatial data set DBCA-019) were originally presented in vegetation maps by 
Hill et al (1996).The mapped wetlands comprise a large portion of the area and include a variety of 
vegetation zones and geomorphic features. 
 
Much of the local mapped wetland area is part of the Nambung Flats. This is a seasonal swamp 
formed by surface runoff accumulation and seasonal groundwater level rise. The wetlands are not 
primarily a floodplain of the creeks, being areas of water accumulation rather than throughflow. 
Other portions of the mapped wetland area are more localised depressions formed by intersecting 
ridges and sand dunes. Some of the wetland area is the floodplains of the small creeks which drain 
west through the area. 
 
The proposed mine footprint does not intersect any substantial natural drainage lines. There is little 
potential to impact the surface water component of the water balance of adjacent wetlands water 
levels.  

 

4.4. CATCHMENTS AND HYDROLOGY 
 
Catchment mapping includes regional catchment delineation as presented by the DWER for the 
Nambung and Hill River catchments. The full extent of the Nambung catchment is shown in Figure 
1. Local catchment delineation was undertaken using Image Resources Perth Basin 1 m contour 
interval regional data set and with reference to the continent -wide SRTM, 1 second grid digital 
elevation model. The two data sets were found to be generally in adequate agreement. 
 
Four catchments discharge west through or near the project area. In addition, the Hill River 
catchment upstream of gauging station 617002 (WIR Database Site Number) was delineated as a 
gauged control catchment.  The regional catchment boundaries are shown in Figure 7 overlying the 
colour-fill DEM grid. The Bureau of Meteorology (BoM) weather station locations shown are those 
used in developing the SILO regional climate grids with many having short and incomplete rainfall 
record periods. 
 
The catchment geometrical parameters are summarised in Table 2.  
 

Table 2 – Catchment Parameters 

Name Downstream 
Area          

(sq km) 
Mainstream 
Length (km) 

Mainstream 
Slope (%) 

Bibby Munbinea Rd 185.2 31.5 0.47 
Central Munbinea Rd 42.3 15.5 0.62 
Jetty Munbinea Rd 99.4 18.3 0.56 
South Munbinea Rd 26.7 9.7 0.22 
Hill River* Gauge 617002 539 39.2 0.46 
Nambung River Nambung Caves 2959 N.D. N.D. 

* excludes large flat upstream catchment area from which little runoff occurs 
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The four project area catchments are sub-catchments of the Nambung River which is formed at their 
confluence immediately downstream of Munbinea Rd. The project area sub-catchments have a 
combined area of 354 sq. km or 12% of the Nambung River catchment. Since these local catchments 
comprise the steepest and most direct surface flow paths, they will potentially provide an out-size 
volumetric contribution to smaller and early wet season flow events.  
 
Active parts of the remaining 88% of the Nambung River catchment (2700 sq km ), drain into the 
River downstream (west of) the project area via tenuous and disconnected flow paths. This larger 
portion is dominated by areas of very low surface gradient including parts of the Swan coastal plain, 
and Dandaragan Plateau. There is no continuous water course through the majority of the catchment 
area. Runoff rates are evidently very low and local runoff is mostly retained in seasonal swales and 
ponds. 
 

Figure 7 – Sub-Regional Catchment Boundaries 
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The Hill River catchment is beyond the project area and is included since long term gauging records 
from there inform rainfall runoff processes in the similar Bibby and Jetty catchments. The Hill River 
catchment upstream of gauging station 617002 has been delineated to exclude the very flat and sandy 
upstream portion, from which there is no indication of surface water runoff contributing to 
mainstream flows at the gauging station. 
 
Local catchment boundaries are shown on Figure 8 on the 1:100,000 topographic base map, along 
with 10 m surface contours. 
 

Figure 8 – Local Catchments 
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Baseline field reconnaissance was undertaken in the local and Hill River catchments on 20-21 May 
2020. Late dry season conditions prevailed with little early season rain recorded in the region. 
Selected photo points are listed in Table 3, located on Figure 8 and collated as Figure 9. 
 
No surface water was found in the Nambung River (Figures 7 and 8). The bed and terminal pools 
were dry. The main channel width was typically 5-10 m wide with little indication of flow in recent 
years. The channel is set in a broader floodplain indicating historical floods of a large magnitude. 
 
Non-flowing water (groundwater) was observed low in the contributing catchments (Photo points F 
and G) and can also be found at several points where minor drainage lines cross the Gingin scarp and 
discharge onto the coastal plain sediments. In such a setting, groundwater discharge is concentrated 
to Bibby Creek near photo point J where the baseflow rate was measured at approximately 90 L/sec. 
 
Close to the project site the catchment main channels are very minor. The Bibby Creek at Photo Point 
G is an indistinct swale. Stormwater discharge from the catchment evidently accumulates in the 
Nambung Flats. Under extreme conditions the flows from the Bibby and Central catchments are 
combined in accumulation in the Nambung Flats and may then discharge mainly by broad swale flow 
rather than concentrated channel flow. A minor channel discharging the Nambung Flats is shown in 
Photo H.   
 
Similarly to the Bibby catchment, stormwater discharging the Jetty catchment appears to mostly 
accumulate in flat land west of the project area. A minor but distinct channel is shown at photo point 
I. No substantial channels were found in the South catchment where the proposed development is 
located.    
 

Table 3 - Photo Point Locations and Features 
Loc. Location_Direction Feature 
A 322392_6619623_South Nambung River Warrup Pool - Dry 
B 322456_6619247_SW Nambung River Wyip Pool-Dry 
C 323204_6619657_west Nambung River - Tamala Limestone aquifer intake area  
D 323380_6619610_east Nambung River - Distressed mature trees in river bed 
E 323772_6618786_NNW Nambung River bed main channel 
F 329734_6619999_west Bibby creek at Munbinea Rd near ASW3 - non-flowing groundwater 
G 330696_6621027_NNE Bibby Creek at Cockman southern boundary - non flowing groundwater 
H 332619_6621913_NE Central catchment channel at discharge from Nambung Flats near ASW1 
I 332687_6620221_east Jetty creek at Avery property western boundary fence near ASW2 
J 336935_6629725_SW Bibby Creek flow at Bibby Rd culvert, measured approx 90 L/sec   
K 337069_6618072_SE Jetty Creek south branch downstream at Wongonderrah Rd 
L 341376_6622322_ENE Jetty Creek main branch at Yeerramullah Rd 
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Figure 9 – 2020 Baseline Photos of Hydrological Features 
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4.5. 2021 RECORDS 
 
This report was first prepared in 2020. Extended work allowed consideration of additional rainfall 
records from 2021 which were unusual by comparison to recent decades.  
 
On February 6-7 2021 there was widespread (Jurien to Hill River, Nambung Station and beyond) 
rainfall of about 100 mm including 90.5 mm on the 7th at Nambung Station. That 24-hour total has a 
frequency of about 20 years ARI. Despite the dry catchment, the intense rain resulted in a brief, 
moderate magnitude peak flow rate of 9 cumecs (9000 L/sec) at the Hill River gauging station. A 
similar brief and moderate flow probably occurred in the Nambung River in response to the February 
rain event. 
 
Winter monthly rainfall totals were generally unremarkable (as summarised in Table 4). However, 
Nambung Station received above average rainfall in the months of May to July and in particular 
received 319.4 mm over 49 days from 29 May to 16 July. 
 

Table 4 – 2021 Winter Rainfall (mm/month) 
 
SITE (Station) Parameter May June July August Winter 

Total 

SILO 130 Year 

median 81 118 117 89 409 
mean 85 129 125 93 432 
80 %  124 164 161 120 517 
90 %  148 205 191 142 586 

Badgingarra (9037) 
Measured 

Rainfall 

88 64 184 56 392 
Nambung (9276) 153 129 147 44 473 
Hill River (509168) 106 61 180 52 399 
 
The Nambung River flowed over Munbinea Rd until late August 2021, indicating a period of near 
continuous flow of about three months. Frederick Smith Creek and the Mount Jetty Creek were still 
flowing on 7 September 2021, when follow-up field reconnaissance was undertaken. Figure 10 
shows follow-up baseline photographs (Locations as per Figure 8). There was extensive surface 
water across the Nambung Flats - mostly contained in the numerous shallow swales and ponds which 
characterise the area. The following specific observations and estimations were made: 
 

• Flow rate through Bibby Road culvert at photo point J was about 106 L/sec 
• Wyip Pool water level about 22.0 m AHD and depth 1.5 m 
• Peak seasonal water level at Wyip Pool (Figure 8, location B ) about 23.2 m AHD  
 

The 2021 flows in Nambung River are the largest and longest duration since 1999 or 2005 and 
should have restored the Lower Nambung habitat after a lengthy period of drought. However, the 
2021 hydrological records are unremarkable in context of long term records and do not affect the 
peak flow assessment presented below which are developed from the records up to 2020. 
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Figure 10 - 2021 Wet Season Photos at 2020 Locations 
 

 
 

4.6. WATER QUALITY 
 
As described by Kern (1993), surface water quality in local wetlands is subject to extreme seasonal 
variability. This arises from variations in components of fresh rainfall runoff, groundwater and 
evaporatively concentrated surface water. The variations of these components and processes is 
complex and highly site specific.  
 
Within the local sub-catchments two surface water sampling sites are included in the DWER Water 
Information Reporting (WIN)  database system. Site Wdsg1 is a spring at the upstream limit of the 
southern branch of Jetty Creek (located upstream of photo point K , Figure 8). The other site is the 
perennial spring feed Bibby Creek (photo point K and front cover photo). 
 
Sampling results are shown in Table 5. Results do not provide a comprehensive description of 
baseline water quality. The samples confirm the substantial (but seasonally variable) groundwater 
component. Being up-lying sites, the waters are less affected by evaporation and hence do not show 
summer spikes of saline to hypersaline water characteristic of ponded water at lower elevation. 
Drinking water guideline concentrations are included for reference ( non-health related or aesthetic 
guideline concentrations are annotated “A”). Water quality is constrained by salinity rather than trace 
element chemistry, with very low nutrient and trace element concentrations. 
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Table 5 – WIN Surface Water Analyses and Drinking Water Reference Concentrations 
 

WIR Site 6170037 6171320 
Location Wongonderrah Nature Reserve - Wdsg1 Bibby Creek 

Sample Date 25/11/10 28/09/10 28/07/10 25/05/11 27/07/11 8/10/08 
East 342595 336740 
North 6617736 6629065 
Sample 200809634 200809674 200809718 200809735 200809785 200824197 
Parameter Reference       
Acidity (mg/L)   5 12 17 16 14   
Cond (uS/cm)   5655 3240 4235 13260 4210 1660 
Eh  (mV)   17 9 8 0 72   
pH (no units) 6.5-8.5 A 7.355 6.825 6.63 6.92 6.9 7.86 
TDS (mg/L) 600 A 2750 1910 2420 8640 2540   
TSS (mg/L)   4 1 -1 7 7   
Turb. (NTU)               5.4 
         
Ca (sol) (mg/L)   21  11  17  130  17    
Cl (mg/L) 250A 1700  920  1300  4200  1200    
HCO3 (mg/L)   78 59 52 63 51 57 
K (mg/L)   50  28  39  120  42    
Mg (mg/L)   110  64  90  360  80    
Na (mg/L) 180A 960  560  730  2200  710    
SO4 (mg/L) 250 A 180  110  150  1100  200    
         
N{TKN}(ug/L)   2400 1600 1400 3600 2200 490 
N (tot)  (ug/L) 50000 2400 1600 1500 3700 2200 640 
NHn-N  (ug/L)   87 27 50 20 51 11 
DO (mg/L)   4.56 6.9 2.99 7.98 3.08 8.71 
P (tot)  (ug/L)   28 20 13 99 79 18 
         
Al (sol) (ug/L)   97 200 160 99 230   
Al (tot) (ug/L) 200 A 110 200 180 110 240   
As (tot) (ug/L) 10 -1 -1 -1 1.4 -1   
B (sol) (ug/L) 4000 50 28 13 110 36   
Cd (tot) (ug/L) 2 -0.1 -0.1 -0.1 -0.1 -0.1   
Cr (sol) (ug/L)   1 1 -1 -1 2   
Cr (tot) (ug/L) 50 2 2 -1 1 1.5   
F (sol) (ug/L) 1500 330 -200 -200 -200 -200   
Fe (sol) (ug/L)   540 430 280 1800 1200   
Fe (tot) (ug/L) 300A 580 500 340 2000 1700   
Hg (tot) (ug/L)   -0.1 -0.1 -0.1 -0.1 -0.1   
Mn (sol) (ug/L)   3 -1 3 33 5   
Mn (tot) (ug/L) 500 3 1 3 30 5   
Ni (sol) (ug/L) 20 2 2 3 13 3   
Ni (tot) (ug/L) 20 2 2 3 11 3   
Se (tot) (ug/L) 10 2 1 1 2 1.4   
SiO2 (sol,mg/L)   14  36  45  38  45    
Zn (sol) (ug/L)   1 5 9 8 8   
Zn (tot) (ug/L) 3000 A -1 5 2 12 18   
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5. RAINFALL - RUNOFF 
 
There are no long term stream gauging records for the Nambung River. The DWER gauging station 
WIR617002 is located on the Hill River ( located at 342,890 mE 6,649,375mN along with rain gauge 
station WIR 509168) . The Hill River catchment has similar characteristics to the Nambung such that 
rainfall -runoff relationships there are the best available.   Daily flow, daily peak flow rate, and 
rainfall totals for the period 1971-2020 were used. The annual total flow and rainfall are summarised 
in Figure 11. (note gaps in the rainfall record for several years between 1977-1984).  
 
In most years and in average rainfall years, total annual discharge is less than 1000 ML. This shows 
that catchment storage is of a similar or greater magnitude than typical wet season rainfall totals, i.e. 
that large discharge occurs only after an above average seasonal “wetting-up” of the catchment. 
 
The 48 year record includes 56 separate flow events with a peak flow rate exceeding 2.0 cumecs. The 
maximum peak flow was 51 cumecs, the average and median of those 56 events is 10 and 5 cumecs 
respectively. The data also revealed a strong correlation between maximum daily flow rate and 
average daily flow rate. On high-stage days the peak flow rate is about double the average daily flow 
rate.  

Figure 11 – Hill River 50 Year Annual Flow (ML) and Rainfall (mm)  
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Low catchment yield over the 20 years to 2020 (Figure 11), is also reflected in lower peak flow rates. 
From 1999-2020 there were eight flow events with a peak rate in excess of 2 cumecs, with an 
average of 3 cumecs and a median of 2 cumecs. The maximum peak flow rate since 1999 was 9 
cumecs in 2005. 
Large peak flows (exceeding 12 cumecs) were recorded in response to a total of 16 rainfall events.  
 
Rainfall data for these events was compiled from three SILO grid points in the gauging station 
catchment. The peak flow rate for these large flows was compared to the average total event rainfall 
over a range of event durations. The seven day duration shows best correlation with peak flow rate 
and that relationship is shown in Figure 12, where event data fall on two curves, the upper yield 
curve where higher runoff arises from antecedent wet catchment conditions and the lower yield curve 
relates to greater catchment losses during the rainfall event. Note that the graph excludes three events 
of anomalously low flow rate, which are assumed to relate to unrepresentatively high rainfall at grid 
points.  
 
Using the SILO rainfall data from the three catchment grid points, a total of 86 high rainfall periods 
were selected for calculation of runoff coefficient. For each period total catchment runoff from the 
daily hydrograph was used to calculate the total discharge for the maximum 1 day and 7 day flow 
totals. The average rainfall for those periods was then used to calculate the applicable runoff 
coefficients. Results are shown in Figure 13. 
 
The graph demonstrates zero runoff for one day totals of up to 70 mm and for seven day totals of up 
to 135 mm. The maximum runoff coefficient for both durations was about 14%. 
 

Figure 12 – Hill River Peak Flow Rate vs 7-day Rainfall Total 
 

 
 
  



Image Resources  -  Atlas Project Mining Proposal. Baseline  Hydrology  MWES June 2022 

Page 21 

Figure 13 – Runoff coefficients for High Intensity One and 7-day Duration Events 
 

 
 

As discussed above, 2021 (to date) has seen the greatest rainfall and runoff since 2005. February 
rainfall generated a brief flow that peaked at 9 cumecs and winter flow rates have been less than 2 
cumecs. Total annual flow to date remains below 1500 ML.  
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6. ENVIRONMENTAL RISKS AND IMPACTS ASSESSMENT 
 

 
The project is located in the Nambung River catchment. The downstream river floodplain and the 
terminal karst habitat (Nambung Caves) are considered the primary environmental receptors for any 
potential surface water impacts.  
 
The lower reaches of the River were impacted by a long and sustained period of low flow until 
February 2021. Since then, drought-breaking flows in February and from May to August should have 
substantially relieved water-related habitat stresses. The observed cycle demonstrates the 
overwhelming sensitivity to climate related variability.  
 
The proposed mine is located in a minor sub-catchment of the Nambung River. The project sub-
catchment is small and relatively flat and there are no substantial natural drainage lines across the 
project footprint. Evidently, the project sub-catchment does not generate form normal moderate 
intensity rain events. Surface water discharge from the sub-catchment occurs only rarely in response 
to extreme and sustained rainfall and then comprises an infinitesimal portion of the Nambung River 
flow. There is no potential for measurable water quantity or quality impact during moderate to large 
stormwater flow events due to the dilution factor imposed by the large catchment area active during 
such events. 
 
Sand mining and heavy mineral separation is largely a physical rather than chemical process, so that 
risks of local stormwater contamination are moderate. Mobilisation of excessive natural fine 
sediment is the main water quality risk. Runoff from hardstands within the disturbance area should 
be retained locally. The risk of this impacting on the Nambung River water quality is mitigated by 
the absence of any substantial tributary creek lines across the development footprint.   
 
The proposal should have no impact on the stormwater component of the water balance in wetlands 
outside the mine bunds.  It is noted that the water balance of some of these wetlands may have a 
substantial groundwater component (seasonal water level rise) which could be impacted by 
groundwater abstraction.   
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Report Limitations 
 
MWES Consulting (MWES) have prepared this report for the use of Image Resources in accordance with the usual care and 
thoroughness of the consulting profession. It is based on generally accepted practices and standards at the time it was 
prepared. No other warranty expresses or implied, is made as to the professional advice included in this report. 
 
MWES has made no independent verification of this information beyond the agreed scope of works and MWES assumes no 
responsibility for any inaccuracies or omissions. No indications were found during our investigations that information 
reviewed at the time of our investigations that information contained in this report as provided to MWES was false. 

 
This report was prepared in 2020-2022 and is based on the conditions encountered and information reviewed at the time of 
preparation. MWES disclaims responsibility for any changes that may have occurred after this time. 
 
This report should be read in full. No responsibility is accepted for use of any part of this report in any context. 
Whilst to the best of our knowledge information contained in this report is accurate at the date of issue, subsurface 
conditions, including groundwater levels; can change in a limited time. Therefore, this document and the information 
contained herein should only be regarded as valid at the time of the investigation unless otherwise explicitly stated in this 
report. 
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