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Figure 2-2  Average Monthly Rainfall (January 1968 to July 2023) 

2.3.2 Evaporation 

Evaporation data was available for the SILO data mentioned above. Daily data were 
available between 1 January 1968 and July 2023. Monthly averages from the SILO data are 
provided in Figure 2-3. Figure 2-3 illustrates that the highest evaporation rates occur over 
the wet season between October and March, and potential evaporation consistently far 
exceeds rainfall during all seasons.  

 

Figure 2-3  Evaporation relative to Rainfall 
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2.3.3 Streamflow Characteristics 

The Department of Regional Development, Manufacturing and Water (DRDMW) operates 
stream gauges within close proximity to the Project site. Table 2-2 outlines the streamflow 
gauge details. The nearest open streamflow gauge with the most significant record of 50 
years is located on the Mackenzie River at Bingegang, approximately 70 km northeast of 
Blackwater. Closed gauge records for Blackwater Creek at Curragh also provide a combined 
37 years of data for the smaller Blackwater Creek. Daily streamflow data for flow and water 
level (minimum, mean and maximum) were downloaded for the gauging stations listed in 
Table 2-2 with the flow exceedance curve for Bingegang presented in Figure 2-4. This 
figure illustrates the ephemeral nature of surface water bodies at the BWM. 

In addition to DRDMW gauges BMA have also installed flow monitors at several local 
watercourses including Blackwater Creek, Burngrove Creek, Deep Creek, New Deep Creek 
Dam, Taurus Creek and Two Mile Gully. These gauges have been monitoring flow in these 
creeks for approximately 10 years since February 2013. Flow at the Blackwater Creek 
gauges both DRDMW and BMA gauges is illustrated in Figure 2-5. This local flow data 
indicates the relatively small proportion of the total Blackwater catchment within the Project 
area and the ephemeral nature of this watercourse.  

Table 2-2  Streamflow Gauge Details 

Gauge 
Number River Name 

Catchment Area  
(km2) Open - Closed 

Location  
(Degrees South) 

Location  
(Degrees West) 

130106A Mackenzie River at 
Bingegang 

50,860 1971 - Present -23.04 149.01 

130113A Mackenzie River at 
Rileys Crossing 

45,040, 2004- Present -23.54 148.605 

130105B Mackenzie River at 
Coolmaringa 

76,715 2017 - Present -23.32 149.52 

130108A Blackwater Creek at 
Curragh 

777 1972-1989 -23.49 148.873 

130108B Blackwater Creek at 
Curragh 

776 1990-2009 -23.49 148.873 
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Figure 2-4  Daily Discharge Exceedance Curve Mackenzie River (1971-2023) 

 

 

 

Figure 2-5  Daily Discharge Exceedance Curve  
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Item as per Guidelines (DES, 2022), 
Section 3.2.1 

Assessment 

Location of discharge points is shown in Figure 2-9. 

A description of the potential source of the 
DIN/TSS to be released and whether the 
waste water is a result of the relevant 
activity 

Treated sewage effluent produced on-site from the 
sewage treatment plant, represents a potential 
DIN/TSS source. However, this can only be released 
in accordance with relevant conditions of the EA as 
explained in Section 5.2.3. Under Condition H2 of the 
EA this is not released to the environment.  
 
Runoff from disturbed areas and the potential load of 
DIN/TSS is discussed in Section 6.3.1.   

A description of any waste water releases 
that may not be included in the Section 
41AA such as any predicted 
unplanned/uncontrolled releases, 
watercourse diversions, clean stormwater 
diverted around disturbed areas or 
stormwater that contains only sediment 

As outlined in Section 3.1, there will be stormwater 
diversions around disturbed areas which do not 
require assessment under Section 41AA 
requirements.   
The impact of controlled and uncontrolled release 
from the Mine Water Management system are 
discussed in Section 6.3.1.  

For an amendment application, the 
characteristics of the waste water to be 
released from the relevant activity subject 
of the amendment application (e.g., load, 
concentration, volume, release rate, timing 
and duration of release). It should be 
provided to allow for an assessment on an 
annual basis for the life of the project. 

Load: the annual load is the annual volume multiplied 
by the concentration, these are in accordance with the 
sites current EA conditions. The predicted load for the 
Project is discussed further in Section 5.8, Section 
5.10 and Section 6.2.  

The characteristics of the receiving 
environment (e.g., water type (freshwater, 
marine, tidal), environmental values, 
sensitive receptors). 

Section 2.5 discusses the environmental values. 
Section 5.8 provides a description of receiving 
environment water quality. 

The spatial and temporal extent of 
potential changes in stream hydrology or 
estuarine hydraulics and water quality 
(regarding an increase in DIN/TSS). 

The Project does not propose any changes to the 
current EA conditions, information on downstream 
water quality from the existing REMP is provided in 
Section 2.5.2 and discussed further in Section 6.3.1.  

The mitigation measures proposed (see 
section 3.2.3). 

As outlined in Section 3.1, the Project will adopt a 
surface water management strategy consistent with 
the current BWM, which includes diverting stormwater 
runoff from undisturbed areas, capturing disturbed 
area runoff in sediment/environmental dams for 
preferential reuse onsite rather than offsite discharge.  
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In the most recent REMP (2020/21), water quality results indicated most analytes were 
within guidelines, and where concentrations were above guideline they mainly occurred both 
upstream and downstream of mining.  With a few exceptions, downstream median 
concentrations for all analytes across the entire REMP study (since 2010) remained within 
the upstream 80th percentile which is considered acceptable for slightly-to-moderately 
disturbed ecosystems (Gauge, 2022). These exceptions were reported as mainly confined to 
creeks outside the Project area2.  The REMP also examined streamflow, habitat condition, 
sediment quality, and biological indicators. It was concluded the data indicates changes in 
water quality after mining are within acceptable limits and/or downstream medians were 
within guideline values, suggesting the current EA limits are protecting the environment 
(Gauge, 2022). 

The results of this monitoring are discussed further in Blackwater North Extension Project 
Aquatic Ecology (ESP, 2023). 

Water quality data for pH and Electrical Conductivity (EC) are regularly sampled during 
periods of flow at key upstream and downstream flow monitoring locations. This monitoring 
has been undertaken over ten years since 2013. The recorded pH and EC at key locations 
relevant to the Project are presented in Figure 2-7 and Figure 2-8, respectively. Figure 2-7 
indicates that the pH is generally within guideline values. Figure 2-8 indicates that EC is 
generally below the 80th percentile 2000 µS/cm downstream requirements under the EA. It 
also indicates that, with the exception of Taurus Creek upstream, the majority of the 
readings are within the WQO 2017 80th percentile guidelines.  

The BWM EA was amended on 29 June 2023 to authorise BWM participating in the Fitzroy 
Regional Receiving Environmental Monitoring Program (FRREMP). The EA amendments 
remove the application of EA Conditions F22 to F24 while BWM is a participant in the 
FRREMP. Condition F21 Table F5 is unaffected by the EA amendment. 

 

 
2 One exception to this is the median total aluminium in downstream Taurus Creek which was higher than the 
upstream 80th percentile, although dissolved aluminium is lower downstream. Total aluminium medians were 
below the upstream 80th percentile for the overall catchment of Blackwater Creek.   
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Figure 2-7  Recorded pH at Upstream and Downstream Gauges 

 

Figure 2-8  Recorded EC at Upstream and Downstream Gauges 

 



 
BM Alliance Coal Operations Pty Ltd 
Blackwater Mine 

8 December 2023 
SLR Project No.: 620.13452.00000 

 

 22  
 

2.5.3 Water Quality in MAW Storages 

Water quality in key MAW storages on site is regularly monitored. The water quality values 
for pH and EC in sampled mine storages are presented in Table 2-8 and Table 2-9. 
Importantly it is noted that these results are those recorded in the storages over all sample 
points not when water is being released from the storages. The observed pH levels are 
within the pH limits for the 10th percentile in all storages, with some exceedances at 20th and 
50th percentiles. Exceedances are observed in all storages for the 80th and 90th percentiles. 
The maximum pH level observed in the MAW storages ranges from pH 9.4 to 11.6. 

EC concentrations for the MAW storages are within the release limit of 10,000 (µS/cm) for 
the 10th to 90th percentiles for all the storages except for the TCP Dam which was slightly 
above the EC limit at the 90th percentile.  

Table 2-8 Levels of pH in Mine Storages (pH units) 

Statistical 
Variable 

CHPP Sed 
Dam 

New Deep 
Creek 
Dam 

Ramp 34 
Storage 

Dam 

Reject 
Drainage 

Sump 
Tannyfoil 

Dam 
Taurus 

Dam TCP Dam 
Min 7.2 6.8 6.7 6.9 6.6 6.4 8.3 

10% 7.9 8.3 7.2 7.4 7.5 8.4 8.7 

20% 8.3 8.5 7.3 7.6 7.6 8.7 8.7 

50% 8.6 8.6 8.3 8.3 8.3 9.0 8.8 

80% 8.8 8.8 9.3 8.9 8.9 9.2 8.9 

90% 8.9 8.9 9.5 9.3 9.2 9.5 9.0 

Max 9.4 9.6 10.8 10.5 10.8 10.7 11.6 

Table 2-9 EC Concentration in Mine Storages (µS/cm) 

Statistical 
Variable 

CHPP Sed 
Dam 

New Deep 
Creek 
Dam 

Ramp 34 
Storage 

Dam 

Reject 
Drainage 

Sump 
Tannyfoil 

Dam 
Taurus 

Dam TCP Dam 
Min 473 897 400 350 173 59 158 

10% 1394 3571 808 1720 2929 1926 6064 

20% 1773 4191 988 2178 3320 2595 6342 

50% 2888 5286 1441 3687 3913 5011 8139 

80% 3829 7100 2773 5082 4717 7677 9569 

90% 4464 8306 3476 5924 5154 9354 10149 

Max 6192 11345 5193 7465 10785 57073 11726 
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Figure 2-11  Typical cross-section of Sagittarius Creek 

 

Figure 2-12  Typical cross-section of Taurus Creek 
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Figure 2-13   Eucalypt fringing drainage line which indicates typical vegetation (refer 
EMM, 2023a, Photograph 6.17) 

 

Figure 2-14   Riparian vegetation on Taurus Creek which indicates typical vegetation 
(refer EMM, 2023a, Photograph 6.1) 
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Figure 3-4) is required to prevent flood waters from Deep Creek inundating Besgrove pit 
west of New Deep Creek Dam.  The levee will extend on the existing flood pit protection and 
be approximately 1 km long with a crest level at or above the 0.1% AEP flood level +0.5 m 
freeboard.  The levee will have an average height of 1.5 m.  This levee will only be required 
during operations.  

Flood protection at locations FP2 to FP6 will be required during both operations and closure 
to protect the extension of Stewarton Pit, Deep Creek Pit and Besgrove Pit.  Flood protection 
at these five locations may take the form of a flood protection levee during operations and be 
recontoured in the final landform. Alternatively, the flood protection may be provided through 
a flood protection landform designed to function during both operations and closure.  At all 
five locations the final landform will provide flood protection during closure.  These landforms 
will be generally trapezoidal in shape, top soiled and grass covered to minimise the potential 
for erosion. Ultimate design details including lengths, heights, top widths and batter slopes 
will be developed based on appropriate guidelines during detailed closure design.  

The proposed flood protection at each location is expected to have a length of approximately 
250 m to 1.3 km. The flood protection will prevent inundation up to a 0.1% AEP flood 
event + 0.5 m freeboard. They are estimated to have an average height of 1.5 to 2.0 m 
above natural ground levels, along the length. The locations are shown in  

Figure 3-4 with details provided in Table 3-1.   

Any flood protection levees will be constructed with an appropriate width based on the levee 
height and designed and constructed in accordance with the Department of Environment 
and Science (DES) Manual for Assessing Hazard Categories and Hydraulic Performance of 
Dams and the DEHP guideline Structures which are dams or levees constructed as part of 
environmentally relevant activities.   
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