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Terms of Reference
This Chapter has been prepared in response to Section 9.1 of the TOR for the Saint Elmo Vanadium
Project. Table 4.1 provides a cross-reference for Section 9.1 of the TOR and the relevant section in this
Environmental Impact Statement (EIS).
Table 4.1: TOR Cross-reference
TOR Requirements
Describe the proposed project area’s climate patterns that are relevant to the
environmental impact assessment, with particular regard to the proposed project’s
discharges to water and air, and the propagation of noise.
Climate data should be provided in a statistical form including long-term averages,
seasonal variation and extreme values. It should also be illustrated by bar charts, wind
rose diagrams, or other relevant graphic means as necessary.
Assess the vulnerability of the area to natural and induced hazards, including floods,
bushfires and cyclones. Consider the relative frequency and magnitude of these
events together with the risk they pose to the construction, operation and
decommissioning of the proposed project, as well as the rehabilitation of the site.
Measures that would be taken to minimise the risks of these events should be
described.
Assess the proposed project’s vulnerabilities to climate change (e.g. changing patterns
of rainfall, hydrology, temperature and extreme weather events).
Describe possible preferred and alternative adaptation strategies based on climate
change projections for the region to minimise the risk of impacts from climate change
to the proposed project.

Section of the EIS
Sections 4.3 and 4.4.

Figures 4.1-4.9 and Tables 4.2-4.6.

Sections 4.4, 4.5, 4.6 and 4.7.

Sections 4.4 and 4.5.
Section 4.6.

Source: DES 2018
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4 Climate
This Chapter outlines the regional climatic patterns that are relevant to the Saint Elmo Vanadium Project
(the Project). Furthermore, this chapter assesses the vulnerability of the area to natural and induced
hazards, including floods, bushfires and cyclones and describes adaptation strategies based on climate
change projections for the region to minimise the risk of impacts from climate change to the Project.

4.1

Project Overview

Multicom Resources Limited (Multicom) is seeking to develop the Saint Elmo Vanadium Project (the
Project) for the purposes of mining and processing vanadium pentoxide and alternative vanadium-based
products. The Project proposes to take advantage of the increasing supply gap associated with highstrength steel production, the growth market of vanadium batteries and the emergence of vanadium
based compounds as a revolutionary metal in new technologies. There is an increasing global demand
for lighter weight and higher strength steels as well as an increasing global demand for renewable and
reliable energy, making vanadium a valuable resource.
The Project will consist of a shallow open cut mine, ranging in depth from 20 to 40 m (depending on
depth of overburden), with associated dump and haul operations in order to obtain access to large
known deposits of vanadium bearing sedimentary material. Strip mining is proposed to be carried out
sequentially from mining panels along the north-south axis of Mining Lease Application (MLA) 100162, a
greenfield site. Once the material is removed, the panel will be back filled with beneficiated gangue and
overburden material, then contoured and sheeted with topsoil. Subsequently, revegetation with native
species or as otherwise agreed with relevant stakeholders will take place.
The Project has an initial target production of 10,000 tonnes per annum (tpa) for the first two years with
a maximum tonnage of up to 20,000 tpa (year 3 onwards) of vanadium pentoxide (V2O5) product over at
least a 30 year mine life. Run of Mine (ROM) operations to produce the maximum 20,000 tpa will be up
to 15 million tpa.
MLA100162 is located approximately 25 kilometres (km) east of Julia Creek in the priority North West
Minerals Province of north western Queensland, within the McKinlay Local Government Area (LGA). The
area of MLA100162 is approximately 8,882 hectares (ha).

4-2

Saint Elmo Vanadium Project - Climate

4.2
4.2.1

Relevant Legislation, Criteria and Guidelines
National Climate Change Adaptation Framework (NCCAF)

The National Climate Change Adaptation Framework (NCCAF) was developed in 2007 by the Council of
Australian Governments. The NCCAF established priorities for action, a significant evidence base,
national climate change science and a range of resilience-building initiatives. The NCCAF recognises that
risks should be managed by those who best understand the likely consequences of the activities and the
environmental context.
Within this Chapter, an assessment of the Project’s vulnerabilities to climate change (e.g. changing
patterns of rainfall, hydrology, temperature and extreme weather events) has been undertaken. Based
on this assessment, both the preferred and alternative adaptation strategies based on climate change
projections for the region have been outlined to minimise risk of potential impacts to the Project.
4.2.2

Mining and Quarrying Safety and Health Act 1999

Multicom is required to comply with the obligations and approvals of the Mining and Quarrying Safety
and Health Act 1999 (MQSH Act) and Mining and Quarrying Safety and Health Regulation 2017 (MQSH
Regulation). The MQSH Act applies to mines, other than coal mines, and to operations. The objectives of
the MQSH Act are to protect the safety and health of persons at mines and persons who may be
affected by operations and to require that the risk of injury or illness to any person resulting from
operations is at an acceptable level. These objectives can be achieved, broadly, by managing risk
effectively, providing for health and safety and appropriate emergency preparedness.
The Project will meet the requirement of the MQSH Act by implementing appropriate risk management
strategies in relation to both natural and induced hazards, including floods, bushfires and cyclones.
Safety of all personnel associated with the Project and any persons affected by operations will be
prioritised at all times and monitored closely to ensure appropriate standards are maintained.

4.3
4.3.1

Description of Environmental Values
Historical and Current Climate Patterns

Climate statistics from the Bureau of Meteorology (BoM) were obtained for six (6) monitoring stations
located within 50 km of the Project site. This data is typically used to characterise air temperature,
evaporation, relative humidity, rainfall and wind speed and direction; however, it is important to note
that many of the stations are limited to rainfall data only, with climatological data recorded only at Julia
Creek Airport Station, Julia Creek Post Office Station and Toorak Research Station. Table 4.2 and Figure
4.1 provide a description and location of each monitoring station.
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Table 4.2: Weather Monitoring Stations used for the Project Area Climate Assessment
Station Name

Distance from centre of
Project Area (km)
(Lat -20.58675 / Long
141.89830)

Oxton Downs Station
(BoM Station 029043)

5.44

Garomna Station
(BoM Station 029135)

12.62

Julia Creek Post Office
Station
(BoM Station 029025)

17.59

Julia Creek Airport
Station
(BoM Station 029058)

20.36

Crowfels Station
(BoM Station 029011)

46.68

Toorak Research
Station
(BoM Station 029090)

50.52

Coordinates
Latitude
-20.5500
Longitude
141.9333
Latitude
-20.7000
Longitude
141.8833
Latitude
-20.6569
Longitude
141.7458
Latitude
-20.6672
Longitude
141.7214
Latitude
-20.1669
Longitude
141.8514
Latitude
-21.0344
Longitude
141.8008

Parameters

Data Range (Years)

Rainfall

1917 - 1955

Rainfall

1951 - 1971

Climatic

1912 - 2011

Climatic

2001 - current

Rainfall

1916 - current

Climatic

1886 - 2013

Source: BoM 2018a

For a meaningful representation of a variety of climatic conditions, data has only been utilised from the
Julia Creek Post Office Station and the Toorak Research Station as these are the closest to the Project
area and provide the most complete set of climatic data. The Julia Creek Airport Station is missing data
for relative humidity, daily evaporation and wind speed and does not provide historical data prior to
2001, and therefore has only been used where data was available and has not be used to make
comparisons or analyse long-term trends for the Project area. Oxton Downs, Garmona and Crowfels
Station only provide rainfall data, as such, only this rainfall data could be used from these three stations
to assess long term rainfall trends within the Project area (e.g. no other data types were available for
incorporation into this assessment from these three stations).
No alternative proximate weather stations or publicly available data sources were available at the time
of preparing this Chapter. The analysis of long-term climate trends for the Project area is limited to the
information provided by the Bureau of Meteorology from the Julia Creek Post Office Station and the
Toorak Research Station. Climatic data for the Julia Creek Post Office Station and Toorak Research
Station is provided in Appendix A12 and Appendix A13 respectively. The following subsections discuss
these climatic parameters in more detail.
Additional information sourced from the Air Impact Assessment (Appendix A14 – Air Quality and
Greenhouse Gas Technical Report) includes an emissions inventory, an assessment of impacts on
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environmental values and proposed measures to limit impacts in accordance with industry best practice.
Refer to Sections 9.5, 9.6 and 9.7 of Chapter 9 – Air and Appendix A14 for additional information.
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4.3.2

Rainfall

Daily rainfall observations are typically recorded at 9 am local time with total precipitation recorded for
the preceding 24 hours. The mean monthly rainfall represents the average rainfall that may occur at a
site during monthly or yearly precipitation totals. Mean monthly rainfall collated from the six (6) stations
is presented in Table 4.3 and shown in Figure 4.2. These stations present variations that may occur
between locations to the north, east, south and west of the Project area.
Table 4.3: Mean Monthly Rainfall Data
Month

Julia Creek
Post Office
[millimetres
(mm)]2

January

Julia Creek
Airport
Station
[millimetres
(mm)]1
126.2

Oxton Downs
Station
[millimetres
(mm)]4

Garomna
Station
[millimetres
(mm)]5

Crowfels Station
[millimetres
(mm)]6

128.3

Toorak
Research
Station
[millimetres
(mm)]3
116.5

118.7

80.1

126.3

February
March

90.5

112.9

94.4

116.6

77.1

122.8

78.2

56.0

59.1

68.2

71.4

66.8

April

13.2

16.8

17.4

12.3

27.1

17.1

May

8.4

14.8

14.2

19.5

11.9

10.7

June

17.6

11.7

13.5

15.7

3.6

10.4

July
August
September

9.5
4.3
3.3

7.7
2.4
5.5

8.2
3.7
6.1

8.8
1.2
4.7

5.0
4.2
3.1

8.7
2.3
3.3

October

10.7

15.6

15.2

15.1

10.7

15.8

November

26.3

30.4

26.3

28.4

16.0

35.9

December

63.1

67.6

59.4

52.3

57.0

71.5

Mean Annual

435.4

478.9

433.8

452.3

332.8

491.9

Source: BoM 2018b, c, d, e, f and g
Please note that data is missing for several years on the BoM website which affects the mean annual rainfall.
1. Data period from 2001 to 2018
2. Data period from 1912 to 2011
3. Data period from 1886 to 2013
4. Data period from 1917 to 1955
5. Data period from 1950 to 1971
6. Data period from 1916 to 2018
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Source: BoM 2018b, c, d, e, f and g

Figure 4.2: Mean Monthly Rainfall

Table 4.3 and Figure 4.2 indicate the highest rainfall typically occurs during the summer months
(December to March) with the majority occurring in January and February. Winter and early spring
months (June to September) are much drier and receive significantly less rainfall.
Mean annual rainfall for each of the meteorological stations include:
▪

491.9 mm for Crowfels Station;

▪

478.9 mm for Julia Creek Post Office Station;

▪

452.3 mm for Oxton Station;

▪

435.5 mm Julia Creek Airport Station;

▪

433.8 mm for Toorak Research Station; and

▪

332.8 mm for Garomna Station.

High year-to-year variability in rainfall in Queensland is closely connected to El Niño Southern Oscillation
(ENSO), a major climate feature affecting eastern Australia. Rainfall is usually lower in El Niño years and
higher in La Niña years.
Rainfall and climatic evaporation factors are relevant to water storage design, site water balance, water
management and waste management techniques. These factors are further considered in Chapter 6 –
Water.
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4.3.3

Air Temperature

The Julia Creek region has a hot, semi-arid climate with mean maximum temperatures ranging from
37°C to 39.6°C during summer months (refer Figure 4.3).The coolest temperatures are typically
recorded in July and the warmest in December and January across all stations. Mean minimum
temperatures range from lows in winter of 8.9°C to 10.9°C (refer Figure 4.3) (BoM 2018b).
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Source: BoM 2018b, c and d
Date accessed: 22 June 2018

Figure 4.3: Mean Maximum and Minimum Temperatures

The Project processes and structures can be influenced by weather conditions such as extreme high or
low temperatures. With maximum temperatures likely to exceed 32°C in the summer months, potential
impacts associated with heat have been considered in the design of the Project and management of the
workforce (refer Section 4.3.7.7 for further details on heatwaves).
4.3.4

Humidity

Relative humidity is the amount of moisture in the air as a percentage of the amount the air can hold.
Relative humidity data for 9 am and 3 pm has been collected at Julia Creek Post Office Station, with only
9 am data at Toorak Research Station and no humidity data at Julia Creek Airport Station. Therefore, a
full comparison cannot be made between the stations.
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Figure 4.4 shows that relative humidity levels at Julia Creek Post Office Station are highest in the
mornings (9 am) ranging from 35 to 64 percent, and lower in the afternoons (3 pm) ranging from 21 to
42 percent. This is reflective of the air temperature as warmer air can hold more moisture than cooler
air, thus for a given amount of atmospheric moisture, relative humidity will be lower if the air is warm
than if the air is cool. Relative humidity varies with the seasons and is typically highest in late summer
(February), where greater amounts of atmospheric moisture is present, and lowest mid spring
(September and October).
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Source: BoM 2018c
Date accessed: 22 June 2018
Data period: 1965 to 2001

Figure 4.4: Mean 9 am and 3 pm Relative Humidity at Julia Creek Post Office Station

High humidity levels experienced in the region can pose a risk to the workforce due to human
discomfort. There is also potential for increased corrosion of plant and equipment and interference with
electronics. Furthermore, mould and mildew may also develop over a prolonged period of high humid
conditions.
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4.3.5

Evaporation

Evaporation rates influence soil moisture, rehabilitation success and mine water balance and is
therefore relevant in the Project’s impact assessment. Figure 4.5 shows mean solar exposure based on
climatic data recorded at the stations located within close proximity to the Project. Results indicate a
similar trend occurs at the two stations with mean solar exposure changing throughout the years in line
with the various seasons. Values are lowest at 16.2 megajoules per square metre (MJ/m2) during the
winter (June) and highest at 26.5 MJ/m2 in late spring (November). Solar exposure influences
evaporation which can influence soil moisture, rehabilitation success and mine water balance, as well as
outdoor workers ability to withstand working in direct sunlight.

Source: BoM 2018b, c and d

Figure 4.5: Mean Solar Exposure at Meteorological Stations in Close Proximity to the Project Area

Figure 4.6 shows mean evaporation for the Julia Creek Post Office and Toorak Research Meteorological
Stations. Daily evaporation rates tend to be highest during the summer months ranging from 9.4 mm to
12.5 mm. This is a result of longer daylight hours, higher temperatures and greater levels of solar
radiation. The lowest daily evaporation levels occur during the winter months, June and July comprising
5.4 mm to 5.7 mm per day, respectively (refer Appendix A12 and Appendix A13).
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Source: BoM 2006

Figure 4.6: Mean Annual Evaporation for Julia Creek Post Office and Toorak Research Stations

4.3.6

Wind Conditions

Wind is one of the most variable meteorological elements, both in speed and direction. It is influenced
by a range of factors, from large scale pressure patterns, to the time of day and the nature of the
surrounding terrain. Because wind is highly variable it is often studied by means of frequency analyses.
The annual wind rose (Figure 4.7) shows that the predominant wind directions at 9 am and 3 pm occurs
from the southeast, with the mean annual 9 am wind speed recorded at 10 km/hr and 9.2 km/hr at
3 pm.
The seasonal wind rose (Figure 4.8) shows that the wind directions occur predominantly from the
southeast during autumn, winter and spring. During the summer winds typically occur from the northnortheast and southeast.
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4.3.7
4.3.7.1

Natural or Induced Hazards in the Region
Storms

Although there is no defined season or period when severe weather events are most likely to occur in
Queensland, severe storms tend to frequently occur during summer months (October to April) and
periods of heatwave (QFES 2017). Severe storms can result in damaging or destructive wind gusts, flash
flooding and large hailstones (greater than 4 cm in diameter) (QFES 2017).
The Project area has an average annual lightning ground flash density of three to four strikes per square
kilometre per year (km2/yr) and is located within a region that experiences on average 30 to 40 thunder
days per year.
4.3.7.2

Cyclones

Tropical cyclones are low pressure systems that form over warm tropical waters (CSIRO and BoM 2015)
usually from early November to late April (QFES 2017). In Queensland, tropical cyclones typically affect
the Gulf of Carpentaria, Cape York Peninsula and eastern coastline extending from the north tip of
Queensland to central coastal regions. However, there are records where tropical cyclones have moved
inland from the north and east of Queensland (QFES 2017).
The number of tropical cyclones making landfall in Australia is influenced by a number of factors,
however, tends to be strongly influenced by the El Niño Southern Oscillation (ENSO), with the
Queensland coast experiencing three to four times as many cyclones during La Niña years compared to
El Niño years (CSIRO 2017).
BoM cyclone predictive mapping indicates that the average number of cyclones that have the potential
to occur in the Project area annually is approximately 0.1 to 0.2.
There have been no cyclones documented to occur within 50 km of the Project area since 1969, and
only four within 100 km of the Project area. These occurred in the 1971 to 1972 cyclone season (Althea,
Bronwyn), 1985 to 1986 season (Winifred) and recently in the 2010 to 2011 season (Yasi).
Impacts from tropical cyclones depend on the category, wind speed, rainfall intensity and duration, and
riverine flooding as a result of prolonged deluges (QFES 2017). The average number of cyclonic wind
gust events over 75 km/hr in 10 years is 0.1, with no cyclonic wind gust events occurring in excess of 150
km/hr in 30 years (DAFF 2014). Although there is the potential for cyclone influence to occur, the
intensity is likely to be a Category 1, with the potential for damage to mine infrastructure considered to
be negligible to minor (Geoscience 2018).
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4.3.7.3

Floods

Julia Creek is located within the Flinders River catchment, which drains an area of approximately
109,000 square kilometres (km2). Several other towns are also located within the catchment including
Hughenden, Richmond and Cloncurry. Floods typically develop in the headwaters of the Flinders,
Cloncurry and Corella Rivers. As a result, BoM operate a flood warning system using rainfall and river
stage observations (BoM 2018h). The Project area is included within the flood warning area. During the
wet season, occasional heavy rains, due to cyclonic depressions in the Gulf of Carpentaria, have the
potential to cause flooding across the entire McKinlay Shire. Historic information indicates floods have
occurred on average once every four years over the last 20 years (MSC 2011).
Recent Flooding Event (February 2019)
In February 2019, North Western Queensland experienced an extended period of heavy rainfall, with
areas from Julia Creek to Richmond experiencing major flooding (BoM 2019a). During this event, data
recorded at the Julia Creek Airport weather station (BoM Station: 029058) logged the highest 7-day
rainfall total of 510.2 mm during the event (ending 6 February 2019), with a new record for the highest
volume of rain falling in a day of 233.0 mm on 5 February 2019.
The extreme rainfall conditions experienced during this event resulted in the flooding of a large area of
land surrounding the Project area, with the probability of this volume of rain occurring within 72 hours
classified as a 1 in 200 year event. While operations would have shut down for a short period, the water
management structures that are being designed for the site would have been suitable to withstand the
recent events and the site would have responded as modelled, refer Appendix A16 – Surface Water
Technical Assessment Report for further details.
Previous Flooding (Documented Prior to 2011)
Previous flooding information for the Flinders Rivers is well documented, with severe flood years in Julia
Creek documented up until December 2011, and outlined in Table 4.4.
Table 4.4: Significant Event River Height Data
River
Height
Station
Julia Creek

January/
February
1974
5.43

January
1981

January
1984

January
1991

February
1991

January
2009

February
2009

-

3.16

4.82

3.85

3.98

-

Source: BoM & MSC 2011
*All heights are in metres on flood gauges

The flood history of the Flinders River Basin is also summarised in Table 4.5, which contains flood gauge
heights of the more significant recent floods.
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Table 4.5: Flood History of the Flinders River Basin
Flood event
Feb 1944
Jan 1946
Jan 1951
Mar 1955
Jan/Feb 1974
Jan 1981
Jan 1984
Jan 1991
Feb 1991
Jan 2009
Feb 2009
Mar 2011
Jan 2016
Mar 2018

Hughenden
3.66
5.03
2.90
2.90
2.05
2.60
2.10
2.40
3.90
2.80
2.90
-

Richmond
9.75
10.06
10.47
11.43
8.47
7.80
8.40
7.40
7.50
8.13
8.21
5.10
7.59

Cloncurry
7.26
5.70
4.80
7.80
4.85
8.03
7.79
5.41
3.33
7.55

Julia Creek
5.43
3.16
4.82
3.85
3.98
3.34
4.06

Walkers Bend
15.67
12.74
11.95
15.23
11.57
13.36
15.06
10.38
11.17
12.72

Source: BoM 2018h
*All heights are in metres on flood gauges

4.3.7.4

Bushfires

Bushfire risk is influenced by a combination of increased temperatures, higher winds, lower rainfall and
woody vegetation. The McKinlay Shire Planning Scheme 2019 does not provide a Bushfire Hazard Risk
Analysis overlay map for the Project area, however, the State-wide mapping of the Bushfire Hazard Area
(Bushfire Prone Area) developed by CSIRO in conjunction with QFES, indicates that the Project is located
within the Mitchell Grass Downs bioregion and is characterised by extensive treeless plains and
dominated by Mitchell tussock grasses. Fire is typically possible only after an adequate wet season
which promotes sufficient vegetative growth. Due to the high fodder value of Mitchell grass species, the
bioregion is rarely burnt, however, the lack of burning in times of good grass growth has at times led to
extreme fire events in the region (QPWS 2013).
A Fire Danger Index (FDI) analysis for Richmond between 1972 to 2010 shows that the FDI is greatest
between August to December. The likelihood of a fire weather day or several days of fire weather (FDI
25+) significantly increases from September to December (Lucas 2010). Given the similar climate
conditions in Julia Creek it is anticipated that fire risk for the Project would also increase during this
period. Bushfire prone areas within the Julia Creek region have been detailed in Figure 4.9, it is noted
that none of these areas occur within or adjacent to MLA100162.
Due to the risk and possibility of bushfire occurrence within the Project’s surrounding area, an impact
risk assessment and associated mitigation measures have been identified in Sections 4.6 and 4.7 of this
Chapter, also refer Chapter 19 – Risk Assessment for further risk assessment and mitigation measures.
4.3.7.5

Earthquakes

Queensland is considered seismically active, with the highest hazard region lying along the eastern coast
and near offshore regions (UQ 2018). Between 1977 and 2000, an average of 110 earthquakes per year
have been recorded by the Queensland seismic network (ESSCC 2012). The majority were of a very low
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magnitude. Based on the data provided by the University of Queensland Seismological Observatory, it
has been determined that the potential for earthquakes to occur within or surrounding the Project area
is low (UQ 2018).
4.3.7.6

Droughts

Queensland is particularly vulnerable to natural rainfall variability. Droughts are common in Queensland
and generally associated with El Niño conditions. As at 3 June 2019, there are a total of 32 councils and
four part council areas drought-declared in Queensland (QG 2019). These declarations represent 65
percent of the land area of the state (QG 2019). Despite the February 2019 floods, the McKinlay Shire is
fully drought-declared. The Project is located in an area which can experience very low rainfall,
especially during the end of winter and early spring.
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4.3.7.7

Heatwaves

Heatwaves refer to prolonged periods of excessively hot weather. The BoM classifies a heatwave as a
period of three days or more of high maximum temperatures that is unusual for that location. The
duration, frequency and intensity of heatwaves have increased across many parts of Australia (CSIRO &
BoM 2016a). Extreme weather events of the hottest months have been used to identify extreme high
temperatures. Daily maximum temperature records indicate the hottest temperature recorded within
the vicinity of the Project area occurred during the month of November at 46.5°C at Julia Creek Post
Office Station (BoM 2018b).
The mean number of days where high temperatures were recorded over 30°C, 35°C and 40°C at the Julia
Creek Airport Station between 2001 and 2018 and at the Julia Creek Post Office Station between 1965
and 2001 are shown in Table 4.6. It is noted that temperatures over 30°C are relatively common
throughout the summer months in this area.
Table 4.6: Mean Number of Days with High Temperatures
Temp
Jan
Feb
Mar
Julia Creek Airport Station
≥ 40.0
8.5
5.9
3.8
(°C)
≥ 35.0
24.1
20.8
21.8
(°C)
≥ 30.0
28.6
27.3
29.7
(°C)
Julia Creek Post Office Station
≥ 40.0
9.1
4.3
0.6
(°C)
≥ 35.0
23.7
18.9
20.1
(°C)
≥ 30.0
28.5
26.0
28.6
(°C)

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Ann

0.0

0.0

0.0

0.0

0.0

0.6

6.8

13.7

16.8

56.1

15.5

1.6

0.2

0.1

2.3

13.4

25.5

27.1

28.2

180.6

26.2

19.8

7.1

7.3

14.3

25.8

30.1

29.4

30.4

276.0

0.0

0.0

0.0

0.0

0.0

0.1

2.6

7.6

10.6

34.6

9.2

0.7

0.0

0.1

0.8

7.9

21.1

25.2

26.0

153.7

26.1

16.6

5.1

5.1

13.2

22.6

27.9

28.8

29.1

257.6

Source: BoM 2018b and c
Data period: Julia Creek Airport Station: 2001 to 2018, Julia Creek Post Office Station: 1965 to 2001

Extreme and prolonged heat could directly affect the health of work personnel, particularly outdoor
workers whose physical and mental wellbeing are compromised (Stephen et al. 2014). Heatwaves can
lead to stress and dehydration, and under very severe conditions, death. Heatwaves can also lead to
impacts to infrastructure and Project facilities, including power outages, fires and physical damage to
waterlines and power transformers.
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4.4

Potential Impacts

Analysing long-term trends and extreme climate patterns is important to assess the climate impacts that
may affect the Project and its personnel, to account for impacts in the design phase and to allow risks to
be adequately managed. This section outlines the potential impacts of the existing climate to the Project
and workforce, as well as assess the Project’s vulnerabilities to climate change.
It is anticipated an increase in the occurrence and consequence of the previously described climatic
hazards may occur as a result of climate change, with severe storms, flooding, bushfire, drought and
heatwaves all having the potential to impact the construction, operation, rehabilitation and
decommissioning phases of the Project and its workforce.
4.4.1
4.4.1.1

Changing Patterns of Rainfall
Decrease in Rainfall

Under both low and high emission scenarios for years 2030 and 2050 a decrease in rainfall is predicted,
with the exception of projections for 2050 under a high emissions scenario, where no change is
anticipated to occur (refer Table 4.8).
A decrease in rainfall has the potential to:
▪

Increase the water demand for the Project;

▪

Create an inadequate supply of water to undertake critical processes;

▪

Decrease soil moisture which increases generation of dust and reduces ability to manage dust;

▪

Increase dust emissions, due to water being unavailable for dust suppression; and

▪

Increase slope failure due to decreased soil moisture; and

▪

Influence rehabilitation carried out progressively, as well as post mine closure due to reduced
rainfall inhibiting plant growth, depending on actual rainfall decreases.

4.4.1.2

Increase in Flooding

During the wet season occasional heavy rainfall events, due to cyclonic depressions in the Gulf of
Carpentaria, have the potential to cause widespread flooding in the McKinlay Shire LGA. The average
flood return period in the LGA is one in every four years over the last 20 years (McKinlay Shire Council
2011). A review of the LGA’s floodplain mapping indicates the Project site is located outside of the
floodplain and is therefore unlikely to be directly impacted by flood waters. Therefore, the key site
impacts that would likely occur as a result of rainfall is overland flow.
An increase in rainfall and flooding has the potential to:

4-21

Saint Elmo Vanadium Project - Climate

▪

Increase frequency of community and workforce isolation due to a higher risk of flooding
events;

▪

Result in the failure of infrastructure;

▪

Result in the uncontrolled release of sediment laden runoff;

▪

Disrupt construction activities, timing and configuration of the Project by restricting access to
the site, damaging infrastructure and/or work areas;

▪

Flood working pits as they may receive rainfall and runoff in excess of volumes expected based
on current rainfall patterns;

▪

Cause disruption to operational activities, including transport of workforce, product and
materials; and

▪

Impact the success of progressive rehabilitation and final landform due to an increase in
erosion, and the loss of topsoil and vegetation.

It is important to note a qualitative assessment of the impacts associated with an extreme rainfall event
in February 2019 confirmed the modelled flooding immunity proposed for the Project would have
protected infrastructure from any damage. Refer to Section 6.9 in Chapter 6– Water for further detail
confirming potential impacts determined from flood modelling for the Project area.
4.4.1.3

Storms, Cyclones and Extreme Weather Events

Based on the data available, it is not anticipated that the frequency of storms and cyclones will
significantly change within the life of the Project, however, in the event this does occur it has the
potential to:
▪

Disrupt construction and operation activities, timing and configuration through damage to
infrastructure and work areas and restricting site access;

▪

Cause increased flood risk due to increased rainfall intensity;

▪

Damage infrastructure and increase maintenance costs due to more severe storm/cyclone
events;

▪

Disrupt workplaces and infrastructure;

▪

Result in the loss of customers during emergency recovery;

▪

Result in access to the Project area restricted for emergency services;

▪

Impact on health and safety of employees and the community from flooding and wind-blown
debris;

▪

Damage to mine infrastructure from wind and flooding;

▪

Disrupt supply chains and business;

▪

Influence workers availability when flooding and major storm events affect major population
centres where FIFO and DIDO workforces are living between their rostered work days;

▪

Increase costs for ongoing operations in the aftermath of flooding and extreme rainfall events;

▪

Increase slope failure due to increased rainfall intensity;
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▪

Create erosion and sediment runoff control failures;

▪

Impact and disrupt operations if damage to transport or services infrastructure occurs;

▪

Lead to increased pressure on healthy systems, including an increased demand for health
professionals, ambulance and hospital workers in Julia Creek and surrounding townships; and

▪

Result in unsuccessful rehabilitation planting due to plant damage, loss of topsoil and erosion
from strong winds and increased rainfall, which may affect final landform. This may also result in
setbacks to the long-term closure planning program.

Section 6.9 in Chapter 6 – Water provides further information regarding flooding potential and impacts
that may occur as a result of storms and cyclonic events within the Project area.
4.4.2

Bushfire Risk

Bushfires near or within the Project area may have the following impacts:
▪

Damage to Project infrastructure and increased maintenance costs;

▪

Injury or fatality to workers and the public from bushfire starting off-site or onsite;

▪

More stress on health and emergency services in the area;

▪

Impaired visibility resulting in reduced speeds and subsequent delays;

▪

Reduction in air quality due to fire and affiliated smoky conditions; and

▪

Rehabilitation failure due to bushfires destroying areas subject to rehabilitation.

It is not anticipated that the Project will be at an increased risk of fire, as much of the Project site,
particularly the Mine Infrastructure Area (MIA) area, contains grassland and sparse vegetation (e.g.
Prickly Acacia).
4.4.3

Noise

An assessment of noise impacts has been conducted against the findings of the technical report (refer
Appendix A21 – Noise and Vibration Assessment Technical Report) and wind data presented in Section
4.3.6. Results indicate that while there is the potential for noise limits to be exceeded, management
strategies will be implemented to prevent and/or minimise these impacts on nearby sensitive receptors.
4.4.4

Drought

Periods of low rainfall and extended drought are associated with North West Queensland as well as the
McKinlay Shire LGA where the Project is located (DEHP 2016). Drought may result in:
▪

Competition between existing water users in rural areas (excluding mining operations) caused
by a lack of water availability which may be attributed to increasing temperatures and
evaporation;
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▪

Inadequate supply of water to undertake critical processes;

▪

Failure of rehabilitation and stabilisation from vegetation die back;

▪

Decrease in soil moisture which increases generation of dust and reduces ability to manage
dust;

▪

Increased slope failure due to decreased soil moisture;

▪

Mitchell grasses are very well adapted to a hot climate and severe drought; however,
widespread die-offs can occur with serious implications for wildlife (Cobon, Terwijn & Williams
2017); and

▪
4.4.5

Unsuccessful rehabilitation planting due to reduced rainfall inhibiting plant growth.
Increasing Average Temperatures and Heatwaves

As the Julia Creek region has a hot, semi-arid climate with mean maximum temperatures ranging from
37°C to 39.6°C during summer months, and the area is already subject to a large number of hot days, an
increase in temperature of 1.1°C by 2030 has the potential to impact the Project and its personnel by:
▪

Damaging materials and infrastructure (e.g. warping building materials) during construction and
operation;

▪

Reducing water security;

▪

Increasing maintenance costs;

▪

Increasing disruption to services;

▪

Increasing energy and water usage;

▪

Resulting in erosion occurring onsite;

▪

Increasing levels of stress, illness or injury for site personnel;

▪

Possible malfunction of temperature sensitive equipment during construction and operation;

▪

Increasing the number of hot days and heatwaves puts significant pressure on the body, leading
to greater health related issues such as lethargy, heatstroke and associated complications.
Those in heat-exposed jobs, such as those on outdoor mine sites are at greater risk from heat
extremes (Steffen et al. 2012);

▪

Causing combustion or explosion of chemical storage;

▪

Changing distribution of pests and diseases;

▪

Altering habitats which could result in the failure of rehabilitation success during the Project
lifecycle as well as post mine closure;

▪

Affecting the water balance with a loss of water to evaporation in raw water dams / water
supply, resulting in insufficient water for mine operations (e.g. dust suppression);

▪

Leading to biodiversity decline. The Mitchell Grass Downs bioregion has large, treeless areas in
which existing diversity is low. Most of the species in this bioregion are well adapted to high
summer temperatures, low rainfall and frequent droughts; however, a hotter, drier climate may
be too great for certain species to cope (Cobon, Terwijn & Williams 2017); and
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▪

Increasing the transmission of some diseases, for example mosquitos and their potential to
affect site personnel through mosquito borne diseases.

The risk of increasing temperatures has the potential to adversely impact the Project and associated
workforce at some point during the life of the mine, however with the appropriate mitigation measures
in place, the risk of these occurring is considered low.

4.5

Climate Change

Climate change is ‘any change in climate over time, whether due to natural variability or because of
human activity’ (IPCC 2014). As a result of climate change, climate extremes are predicted to intensify
(CSIRO & BoM 2016b), causing more extreme rainfall variability, increasing temperatures and extreme
weather events such as droughts, floods and cyclones. The preparedness of the Project for climate
change depends on adaptation planning for a range of climate change hazards.
The following section presents climate change data and projections for North West Queensland, which
includes:
▪

Temperature changes;

▪

Rainfall changes;

▪

Wind speed changes;

▪

Changes in storm and cyclone patterns; and

▪

Changes in drought patterns.

4.5.1

Climate Change Data and Projections

The Queensland Government has adopted and applied the 2015 climate projections based on the CSIRO
and BOM’s Coupled Model Intercomparison Project Phase 5 (CMIP5) published by Climate Change in
Australia. Regional projections have been generated, relevant to the Project area in the North West
Queensland regional projection. Regional climate change projections are based on up to 40 CMIP5
global climate model simulations driven by four emission scenarios (QG 2018). Climate change
predictions are made for 2030, 2050 and 2070. The 50th percentile (‘best estimate’) projections for the
years 2030 and 2050 have primarily been assessed to accommodate the life of the Project, as the
Project will be fully operational during the year 2030, with decommissioning and final rehabilitation
activities for the mine anticipated to occur in and around the year 2050. The 5th and 95th percentile are
given as a guide to the uncertainty range.
4.5.1.1

Temperature Changes

On average, Australia’s mean temperature has risen by approximately 1°C since national records began
in 1910 (Moise et al. 2015), resulting in an increase in the amount of hot days (more than 35°C).
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Temperature change projections for North West Queensland are presented in Table 4.7. Data indicates
that under a low emission scenario for years 2030 and 2050, the 5th, 50th and 95th percentiles predict an
increase in annual temperature occurring, with an anticipated average increase of 1.1°C by 2030 and
1.5° C by 2050. Under a high emission scenario, the predicted average temperature change remains the
same for year 2030 and increases by 1.8°C for year 2050 (QG 2018).
Furthermore, it is also anticipated that there is likely to be a substantial increase in the temperatures
reached in the region on the hottest days, as well as an increase in the frequency of hot days and the
duration of warm spells (Moise et al. 2015).
Table 4.7: Annual Temperature Change Projections for North West Queensland
Emissions scenario

Lower Emissions
(RCP 4.5)
Higher Emissions
(RCP 8.5)

Projections for 20301
[Range - 5th to 95th percentile
(median change)]
0.5 - 1.5°C
(1.1°C)
0.4 – 1.7°C
(1.1°C)

Projections for 20502
[Range - 5th to 95th
percentile (median
change)]
0.7 – 2.2°C
(1.5°C)
0.9 – 2.8°C
(1.8°C)

Projections for 20703
[Range - 5th to 95th
percentile (median
change)]
1.0 – 2.8°C
(1.8°C)
1.7 – 4.1°C
(3.0°C)

Source: QG 2018
1. Time period of 2030 represents the average period of 2020 to 2039
2. Time period of 2050 represents the average period of 2040 to 2059
3. Time period of 2070 represents the average period of 2060 to 2069Rainfall Changes

The change in rainfall projections for North West Queensland are presented in Table 4.8. The scenarios
indicate that little change to rainfall patterns will occur by the year 2030 and 2050, with annual rainfall
decreasing by up to two percent and one percent, respectively, across the low emissions scenarios, and
either decrease by three percent or remain unchanged across the high emissions scenarios. For years
2030 and 2050, only the 95th percentile indicates rainfall projections predict an increase in rainfall.
These predictions indicate it is likely, while annual rainfall projections indicate rainfall frequency may
somewhat decrease with the number of dry days likely to increase, the intensity of heavy rainfall events
(rain per day) also is also likely to increase as a result of climate change (QG 2018).
Table 4.8: Annual Rainfall Change Projections for North West Queensland (Percentage Change)
Emissions scenario

Low Emissions
(RCP 4.5)
High Emissions
(RCP 8.5)

Projections for 20301
[Range - 5th to 95th
percentile
(median change) %]
-11 to +10
(-2)
-19 to +13
(-3)

Projections for 20502
[Range - 5th to 95th
percentile
(median change) %]
-14 to +14
(-1)
-24 to +18
(+0)

Projections for 20703
[Range - 5th to 95th
percentile
(median change) %]
-26 to +12
(-3)
-24 to +19
(+1)

Source: QG 2018
1. Time period of 2030 represents the average period of 2020 to 2039
2. Time period of 2050 represents the average period of 2040 to 2059
3. Time period of 2070 represents the average period of 2060 to 2079
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4.5.1.2

Wind Speed Changes

Climate change projections for North West Queensland indicate the region is anticipated to expect an
increase in wind conditions. The change in wind speed projections for North West Queensland is
presented in Table 4.9. Data indicates wind predictions for the Project area are unlikely to significantly
increase given emission intensity scenarios. Under all emission scenarios for both years 2030 and 2050,
average wind speed projections are anticipated to increase between 0.3 and 0.90 percent, with the
exception of year 2050 under low emission scenarios, which is predicted to decrease on average by 0.4
percent.
Table 4.9: Annual Wind Speed Projections for North West Queensland (Percentage Change)
Emissions scenario

Low Emissions
(RCP 4.5)
High Emissions
(RCP 8.5)

Projections for 20301
[Range - 5th to 95th
percentile (median change)
%]
-4.3 to +4.5
(+0.4)
-2.7 to 13.9
(+0.9)

Projections for 20502
[Range - 5th to 95th
percentile (median change)
%]
-6.7 to +1.7
(-0.4)
-2.5 to +35.3
(+0.7)

Projections for 20703
[Range - 5th to 95th
percentile (median change)
%]
-5.8 to +5.1
(+0.3)
-4.5 to +50.1
(+1.3)

Source: QG 2018
1. Time period of 2030 represents the average period of 2020 to 2039
2. Time period of 2050 represents the average period of 2040 to 2059
3. Time period of 2070 represents the average period of 2060 to 2079

4.5.1.3

Changes in Storm and Cyclone Patterns

Abbs (2012) indicate it is likely a southern shift in the location of future tropical cyclones will occur off
the Queensland coast, possibly resulting in an increase in tropical cyclones affecting regions of southeast
Queensland. Furthermore, it is anticipated that rainfall rates and maximum wind speeds that typically
occur during these events are likely to increase, however the number of cyclones may decrease or
remain unchanged (IPCC 2012). Given the location of the Project, it is not expected that greater cyclonic
impacts will impact the site.
4.5.1.4

Changes in Drought Patterns

The Project is located within a region that is prone to periods of extended drought. It is anticipated that
the frequency and severity of droughts in the region are likely to increase as a result of climate change
(DEHP 2016). An increase in drought conditions has the potential to influence the likelihood and
intensity of bushfires due to reduced rainfall and an increase in temperature influencing how wet or dry
the fuel is (BoM 2019b). An increase in warmer and drier weather, in an already drought prone region,
may lead to a greater number of days where a high fire risk is present.
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▪

Onsite water management will also include a consideration of the volume, duration and
intended use of water stored in supply dams with a view to future rainfall forecasts and periods
of drought; and

▪
4.6.2

Recycle water in the process circuit.
Storms, Cyclones and More Extreme Weather Events

There is always a potential for the Project to be impacted by a severe storm or cyclone event, where the
severity of which may be influenced by climate change. These impacts are moderate and can be
managed through a range of mitigation measures:
▪

Health and Safety Management Plan to be prepared and implemented;

▪

Infrastructure will be designed for severe weather events. The design of infrastructure and
buildings within the Project site will be taken into account to incorporate potential changes that
may occur as a result of climate impacts and extreme weather events. The design of any new
infrastructure required during the life of the mine will consider the most up to date climate
projections for the region to ensure that structures can withstand projected climatic events;

▪

Mine design and capacity will be constructed to the Building Code requirements for the local
area. Design features associated with Project infrastructure and their resilience to severe
weather conditions are further discussed in Chapter 3 – Project Description and Alternatives and
Chapter 7 – Regulated Structures;

▪

Roads and other civil Infrastructure will be designed to include drainage capable of maintaining
its integrity and withstand severe weather events;

▪

Modelling of the proposed water infrastructure (e.g. storage dams, levees and diversion
channels) has incorporated extreme rainfall events to ensure the infrastructure can withstand
such events;

▪

Measures will be adopted to improve design to strengthen structures where necessary;

▪

Appropriate design standards will be adopted for all infrastructure to ensure that all structures
are designed to withstand wind speed characteristics known / anticipated within the region;

▪

Cyclone rated infrastructure certified by a by Registered Professional Engineer of Queensland
(RPEQ);

▪

Emergency Response Plan (ERP) to be prepared in consultation with emergency services;

▪

Additional onsite resources and training provided to nominated staff to attend to emergencies;

▪

Weather monitoring will be ongoing throughout the life of the Project to ensure sufficient
warning of severe weather events;

▪

Monitor plant and equipment on days of extreme weather conditions;

▪

During heavy rainfall events, safe work systems will be implemented. This will include managing
travel plans and providing safe driver training to Project personnel;

▪

Erosion which may result from rainfall intensity and frequency change will be addressed by in
accordance with industry guidelines;
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▪

Pre-wet season planning will be undertaken and involve all management personnel on an
annual basis. This will ensure the site and infrastructure is appropriately prepared for the
upcoming wet season. This may include shifting critical infrastructure out of hazard zones and
the construction and implementation of erosion and sediment control measures to minimise the
risk of impact from rainfall and overland flow;

▪

Routine monitoring and maintenance activities will ensure adequate management of flood
runoff and protection of offsite water quality during flood events;

▪

Protect the mine infrastructure and working area from floodwater inundation;

▪

Topsoil will be stripped and stockpiled separately to subsoils to reduce the loss of topsoil and
allow for reuse in rehabilitation. The effective management of stockpiles will aid in the
successful rehabilitation of the Project site, as well as prevent the loss of topsoil during storm,
cyclone and extreme weather events;

▪

The progressive rehabilitation of the Project site will focus on the reuse of existing topsoil and
revegetation using plants that represent existing communities (see Section 5.17.2.1 in Part 2 –
PRCP, Chapter 5 – Land for target species) to match the pre-existing land use. Plant selection
and rehabilitation methods detailed in Section 5.17 in Part 2 – PRCP, Chapter 5 – Land will
ensure rehabilitation creates a healthy soil profile;

▪

Progressive rehabilitation of the site can minimise erosion leading to better outcomes for soil
loss and reduce impacts from suspended solids moving downstream during heavy rainfall
events; and

▪

Monitoring rehabilitated areas on a regular basis will ensure that original objectives set out in
the PRCP (Part 2 in Chapter 5 – Land) are achieved. Monitoring will include regular inspections
for soil erosion, rehabilitation success, weed infestation, as well as the integrity of waterways
and sediment control structures. It is anticipated that operating licence conditions will outline
criteria for managing erosion and rehabilitation and these will be implemented through routine
maintenance activities. In the circumstance that rehabilitation activities do not achieve the
desired outcomes in the PRCP, procedures will be reviewed and adapted to achieve compliance.

4.6.3

Increased Bushfire Risk and More Dry, Hot and Windy Conditions

Impacts from increased bushfires and drier, hotter and windier conditions are low and can be managed
through a range of mitigation measures:
▪

Bushfire management strategies will be included within the Projects Environmental
Management Plans, including the Health and Safety Management Plan (HSMP) and Emergency
Response Plan (ERP) (refer Appendix A5);

▪

ERP to be prepared in consultation with emergency services including personnel trained in
emergency response, including fire control;

▪

All Project personnel will be trained and inducted on bushfire risks and management prior to
construction commencing;
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▪

Infrastructure will have bushfire protection embedded into the design in order to protect
workers and equipment;

▪

Firefighting systems will be installed at hazardous storage areas in the event of bushfire,
emergency response will be deployed;

▪

Fire protection infrastructure (e.g. water sprays on conveyors), embedded into site design and
progressively installed during construction;

▪

Weather forecasting services and bushfire warnings will inform the withdrawal of personnel
from unsafe work areas. Multicom intends to work cooperatively with Julia Creek RFS to share
information and receive advice on potential bushfire risks;

▪

The maintenance of fire protection equipment will be carried out as part of the routine site
management;

▪

Consider appropriate temperature ranges in selection of mine plant and equipment;

▪

The design and storage of all diesel and gas is expected to be adequate under all climate
scenarios during construction and operation;

▪

Consider appropriate temperature suitability of stored chemicals;

▪

Fire protection and response systems will be available onsite, and all site personnel will be
adequately trained in the correct usage of relevant equipment.

▪

The Project will limit the extent of site disturbance where possible and undertake rehabilitation,
including earthworks and revegetation progressively during the operation of the mine to limit
increased dust generation;

▪

The siting and design of Project infrastructure and buildings (i.e. Workforce Accommodation
Village and administration buildings) has considered the increase in bushfire risks from climate
projections for the region;

▪

Improve water efficiency;

▪

Develop strategies to respond to new and emerging diseases and pests;

▪

In rehabilitation planning, link habitats to allow species to move where possible; and

▪

The mine will also be designed with adequate shaded areas and readily available drinking water.

4.6.4

Noise

Noise management measures will include but not be limited to the following:
▪

Where practicable, physical barriers will be erected adjacent to sensitive receptors

▪

Appropriate equipment mitigation (e.g. attenuation packages for mobile equipment) will
implemented during all stages of the project

▪

Equipment fleet usage will be reduced during night periods, where required; and

▪

During windy periods (e.g. strong south-easterlies) works will be staged to reduce impacts on
nearby sensitive receptors.
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4.6.5

Drought

There is always a potential for the Project to be impacted by drought, where the severity of which may
be influenced by climate change. However, these impacts are low and can be managed through a range
of mitigation measures:
▪

Use of alternative surfactants to suppress dust;

▪

The Project’s Water Management System taking into consideration the risk of drought during
the detailed design phase;

▪

Robust design of the mine water management system to account for variability of mine water
supply due to climate change;

▪

Multicom will ensure the pro-active approach to efficient use of water over the life of Project;

▪

Use the minimum volume of water necessary in the process circuit;

▪

Developing or adopting processing technologies and strategies that reduce water consumption,
and increase water conservation;

▪

Onsite water management will also include a consideration of the volume, duration and
intended use of water stored in supply dams with a view to future rainfall forecasts and periods
of drought; and

▪
4.6.6

Recycle water in the process circuit or use recycled water for other uses (i.e. dust suppression).
Increasing Average Temperatures and Heatwaves

The impacts from increasing average temperatures and heatwaves are low and can be managed through
a range of mitigation measures:
▪

Increase in the number of extreme hot days and heatwaves and the impacts this may have on
the workforce will be addressed through ongoing review of workplace operating procedures and
the Projects Health and Safety Management Plan;

▪

Staff will be encouraged to hydrate regularly with adequate drinking water to be supplied;

▪

Personal protective equipment (for example sunscreen, insect repellent and hats) will be
available for staff;

▪

Monitoring permanent and temporary sources of water for presence of species that carry
infectious diseases;

▪

Infrastructure and machinery utilised onsite will be designed with sufficient tolerances to
withstand current temperature ranges and projected temperature increases;

▪

Routine infrastructure assets integrity testing;

▪

Plant selection of targeted species listed in Section 5.17.3.1 in Part 2 – PRCP, Chapter 5 – Land,
creating a healthy soil profile through effective rehabilitation methods and good management
of topsoil stockpiles will assist in the resilience of rehabilitated areas against the impacts of
increasing average temperatures and heatwaves; andMonitoring rehabilitated areas on a
regular basis will ensure that original objectives set out in the PRCP are achieved. In the
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circumstance that rehabilitation activities do not achieve the desired outcomes in the PRCP,
procedures will be reviewed and adapted to achieve compliance.
Measures for reducing greenhouse gas emissions from mining have been published by Environment
Australia (2002) and include the following:
▪

Energy audits are to provide a breakdown of energy use by activity, profiles of energy load
across key plant items, analysis of energy efficiency initiatives, trending of energy usage over
time and addressing energy usage in procedures;

▪

Training of site personnel regarding energy management specific to their roles;

▪

Consideration in the reduction of greenhouse intensive fuels for vehicles;

▪

Revision of water management systems to minimise consumption and pumping as it can result
in substantial savings in energy consumption as can use of variable speed drives on large pumps;
and

▪

Air leaks account for most of the energy loss in compressed air systems.

Other measures considered are:
▪

Use large haul trucks where practical, provided they will be taking full loads. This has potential
for substantial reductions in diesel consumption.

Recommended measures to reduce impacts to air quality and greenhouse gas emissions as a result of
the Project are described in further detail in Section 9.8 in Chapter 9 – Air.
4.6.7

Summary of Climate Change Adaptation

Potential impacts to the Project and its workforce associated with climate change will be adequately
managed through an adaptive management approach. In an extreme event, the health and safety
management team will implement control measures to reduce the impacts, such as bushfires,
heatwaves, mosquitos and spread of infectious disease (i.e. water-borne/food-borne) and injuries. The
preparation of Project Environmental Management Plans, including a Health and Safety Management
Plan (HSMP) will outline the control measures to be implemented for such events. The preceding section
has outlined mitigation and management strategies for potential impacts, as well as specific preferred
and alternative adaptation strategies based on climate change projections for the region (for each
different scenario).
BoM and CSIRO play a crucial role in monitoring, analysing and communicating observed changes in
Australia’s climate. Therefore, Multicom will continue to obtain information from BoM and CSIRO on the
projected / expected impacts of a changing climate. The key to implementing adaptive management will
be ongoing monitoring and reviewing climate change risks, relevant data and identified measures, on a
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continual basis (Mason & Giurco 2013), to ensure that Multicom is prepared for projected changes in
climate and that management is appropriate.

4.7

Qualitative Risk Assessment

To ensure that potential impacts resulting from the current underlying climatic conditions, as well as
climate change projection within the Project site are managed, a qualitative risk assessment has been
included in Table 4.10. The assessment considers the relative frequency and magnitude of climate
events discussed in previous sections together with the risk they pose to the construction, operation
and decommissioning of the Project, as well as the rehabilitation of the site. The risk assessment
method used is provided in Chapter 19 – Risk Assessment.
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Table 4.10: Qualitative Risk Assessment – Climate
Hazard
Changing patterns
of rainfall (e.g.
decrease in
rainfall, changes
in drought
patterns)

Potential Impacts
▪

▪
▪
▪
▪
▪
▪

Competition between existing water users in rural
areas (excluding mining operations) caused by a lack
of water availability which may be attributed by
increasing temperatures and evaporation;
Inadequate supply of water to undertake critical
processes;
Failure of rehabilitation and stabilisation from
vegetation die back;
Increased dust emissions, due to water being
unavailable for dust suppression;
Decrease in soil moisture which increases generation
of dust and reduces ability to manage dust;
Increased slope failure due to decreased soil
moisture; and
Unsuccessful rehabilitation planting due to reduced
rainfall inhibiting plant growth during progressive
rehabilitation and post mine closure.

Risk Rating
Moderate
(6)

Mitigation Measures
▪

▪
▪

▪

consideration climate projections and the accommodation of
future water needs;
▪

▪
▪
▪
Water Supply
Shortage / Water
Use (construction
and operation)

▪
▪

Reduction in environmental water due take from
water course in times of limited supply.
Operations impacted, inability to process ore.

High
(12)

▪

▪
▪

Excessive Rainfall
– Flooding (Mine
Infrastructure
Area)

▪

▪

Disruption to operation activities, timing and
configuration of the Project by restricted access to the
site, damaging infrastructure and/or work areas;
Loss of contaminants from overtopping of the water
storage ponds/tailings storage facility within the MIA,

The Project’s Water Management System will be designed to
allow for changes in annual rainfall by considering factors such
as: existing climate extremes and the effectiveness,
approvability, scalability, feasibility of offsite water harvesting
to provide an uninterrupted supply of water;
Use of recycled water or alternative surfactants to suppress
dust;
Developing or adopting processing technologies and strategies
that reduce water consumption, and increase water
conservation;
Water storages will be designed and constructed taking into

Residual
Risk Rating
Low
(3)

High
(10)

▪

Onsite water management will also include a consideration of
the volume, duration and intended use of water stored in
supply dams with a view to future rainfall forecasts and periods
of drought;
Recycle water in the process circuit and/or use recycled water
for other uses (i.e. dust suppression);
Multicom will ensure the pro-active approach to efficient use of
water over the life of Project; and
Use the minimum volume of water necessary in the process
circuit.
Recycle water onsite – pit water used in processing plant and
water used for dust suppression would be taken from the onsite
sediment dams;
Processing water demand will be recycled which reduces the
ongoing volume of groundwater; and
Up to 80 percent of conventional processing water demand will
be recycled.
Infrastructure will be designed for severe weather events. The
design of infrastructure and buildings within the Project site will
be taken into account to incorporate potential changes that
may occur as a result of climate impacts and extreme weather
events;
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Hazard

Potential Impacts

▪

Risk Rating

Mitigation Measures
▪

with potential for contamination of soil, nearby
waterways; and
Loss of contaminants from fuel storage and waste
storage areas within the MIA, with potential for
contamination of soil, nearby waterways;

▪
▪
▪
▪
▪

▪

▪

▪
▪

▪
▪

Excessive Rainfall
– Flooding (Open
Cut Mine)

▪
▪
▪
▪

▪

Disruption to supply chains;
Disruption to workplaces and infrastructure;
Loss of customers during emergency recovery;
Direct onsite impacts not likely other than from
increased overland flow as site not within flood
impact area; and
Increased erosion and sediment loss.

High
(12)

▪
▪
▪

Measures will be adopted to improve design to strengthen
structures where necessary;
Cyclone rated infrastructure certified by a by Registered
Professional Engineer of Queensland (RPEQ);
Emergency Response Plan (ERP) to be prepared and
implemented in consultation with emergency services;
Additional onsite resources and training provided to nominated
staff to attend to emergencies;
Weather monitoring will be ongoing throughout the life of the
Project to ensure sufficient warning of severe weather events;
During heavy rainfall events, safe work systems will be
implemented. This will include managing travel plans and
providing safe driver training to Project personnel;
Erosion which may result from rainfall intensity and frequency
change will be addressed by in accordance with industry
guidelines;
Pre-wet season preparation to storm-proof and maintain
infrastructure to include the relocation of critical infrastructure
out of hazard zones as well as construct and implement erosion
and sediment control measures to minimise the risk of impact
from rainfall and overland flow;
Robust design of storage dams, levees and diversion channels to
account for variability of extreme rainfall and flooding events;
Routine monitoring and maintenance activities will ensure
adequate management of flood runoff and protection of offsite
water quality during flood events;
Protect the mine infrastructure and working area from
floodwater inundation; and
Monitoring rehabilitated areas on a regular basis. Monitoring
will include regular inspections for soil erosion, rehabilitation
success, weed infestation, as well as the integrity of waterways
and sediment control structures.
Health and Safety Management Plan to be prepared and
implemented;
Emergency Response Plan (ERP) to be prepared and
implemented in consultation with emergency services;
Additional onsite resources and training provided to nominated
staff to attend to emergencies;
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Hazard

Potential Impacts

Risk Rating

Mitigation Measures
▪
▪

▪
▪
▪

▪

Excessive Rainfall
/ Flooding –
Interruptions to
Operations

▪
▪
▪
▪
▪

Excessive Rainfall
/ Flooding – Post
mine closure

▪

Disruption to the operations of the Project due to
excessive rainfall and/or flooding.
Increase frequency of community and workforce
isolation due to a higher risk of flooding events;
Result in failure of infrastructure; and
Cause disruption to operational activities, including
transport of workforce, product and materials; and
Impact the success of progressive rehabilitation and
final landform due to an increase in erosion and the
loss of vegetation.
Impacts to long-term successful rehabilitation of the
Project site and final landform due to an increase in
erosion and the loss of topsoil and vegetation.

High (12)

Moderate (9)

▪
▪
▪
▪

Weather monitoring will be ongoing throughout the life of the
Project to ensure sufficient warning of severe weather events;
During heavy rainfall events, safe work systems will be
implemented. This will include managing travel plans and
providing safe driver training to Project personnel;
Dewatering pumps available onsite;
Pre-wet season preparation to maintain infrastructure and
place into safest mode;
Routine monitoring and maintenance activities will ensure
adequate management of flood runoff and protection of offsite
water quality during flood events;
Additional onsite resources and training provided to nominated
staff to attend to emergencies; and
Weather monitoring during Project life.
Emergency Response Procedure;
Business continuity planning; and
Critical infrastructure located out of hazard zones.

▪

▪

▪

Topsoil will be stripped and stockpiled separately to
subsoils to reduce the loss of topsoil and allow for reuse in
rehabilitation. The effective management of stockpiles will
aid in the successful rehabilitation of the Project site, as
well as prevent the loss of topsoil during storm, cyclone
and extreme weather events;
Plant selection of targeted species listed in Section
5.17.3.1 in Part 2 – PRCP, Chapter 5 – Land, creating a
healthy soil profile through effective rehabilitation
methods and good management of topsoil stockpiles will
assist in the resilience of rehabilitated areas against the
potential impacts of excessive rainfall / flooding events;
Progressive rehabilitation of the site can minimise erosion
leading to better outcomes for soil loss and reduce
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Hazard

Storms, cyclones
and more
extreme weather
events

Potential Impacts

▪
▪

▪
▪
▪
▪
▪
▪
▪
▪

▪
▪
▪
▪
▪

▪

Increased flood risk due to increased rainfall intensity;
Disruption to construction and operation activities,
timing and configuration through damage to
infrastructure and work areas and restricting site
access;
Damage to infrastructure and increased maintenance
costs due to more severe storm/cyclone events;
Disruption to workplaces and infrastructure;
Loss of customers during emergency recovery;
Restricted access to the Project area for emergency
services;
Health and safety of employees and the community
due to excess flooding and wind-blown debris;
Damage to mine infrastructure from wind and
flooding;
Disruption to supply chains and business;
Disruption and impedance to FIFO and DIDO workers
due to flooding during and following major storm
events;
Increased costs for ongoing operations in the
aftermath of flooding and extreme rainfall events;
Increased slope failure due to increased rainfall
intensity;
Failure of erosion and sediment control measures;
Disruption to operations in the event damage to
transport or services infrastructure occurs;
Increased pressure on health systems, including an
increased demand for health professionals,
ambulance and hospital workers in Julia Creek and
surrounding townships; and
Unsuccessful rehabilitation planting due to plant
damage, loss of topsoil and erosion from strong winds

Risk Rating

High
(12)

Mitigation Measures

▪
▪

▪

impacts from suspended solids moving downstream
during heavy rainfall events; and
▪
Monitoring rehabilitated areas on a regular basis will
ensure that original objectives set out in the PRCP (Part 2
in Chapter 5 – Land) are achieved. It is anticipated that
operating licence conditions will outline criteria for
managing erosion and the loss of topsoil and vegetation.
Health and Safety Management Plan to be prepared and
implemented;
Emergency Response Plan (ERP) to be prepared and
implemented in consultation with emergency services;
Infrastructure will be designed for severe weather events. The
design of infrastructure and buildings within the Project site will
be taken into account to incorporate potential changes that
may occur as a result of climate impacts and extreme weather
events. The design of any new infrastructure required during
the life of the mine will consider the most up to date climate
projections for the region to ensure that structures can
withstand projected climatic events;

▪

▪

Roads and other civil Infrastructure will be designed to include
drainage capable of maintaining its integrity and withstand
severe weather events;
Mine design and capacity will be constructed to the Building
Code requirements for the local area. Design features
associated with Project infrastructure and their resilience to
severe weather conditions are further discussed in Chapter 3 –
Project Description and Alternatives and Chapter 7 – Regulated
Structures;

▪
▪
▪
▪

Measures will be adopted and implemented to improve design
and strengthen buildings and infrastructure where necessary;
Cyclone rated infrastructure certified by a Registered
Professional Engineer of Queensland (RPEQ);
Emergency Response Plan (ERP) will be prepared in consultation
with emergency services;
Additional onsite resources and training provided to nominated
staff to attend emergencies;
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Hazard

Potential Impacts
and increased rainfall, which may affect landform.
This may also result in setbacks to the long-term
closure planning program.

Risk Rating

Mitigation Measures
▪

▪

Weather monitoring will be ongoing throughout the life of the
Project to ensure sufficient warning of severe weather events;
Monitor plant and equipment on days of extreme weather
conditions;

▪

▪

▪

▪

▪

▪

▪
▪

▪

Modelling of the proposed water infrastructure has
incorporated extreme rainfall events to ensure the
infrastructure can withstand such events;
Appropriate design standards will be adopted for all
infrastructure to ensure that all structures are designed to
withstand wind speed characteristics known / anticipated
within the region;
During heavy rainfall events, safe work systems will be
implemented. This will include managing travel plans and
providing safe driver training to Project personnel;
Erosion which may result from changes to rainfall intensity and
frequency will be addressed by engineers, in accordance with
industry guidelines;
Pre-wet season planning will be undertaken and involve all
management personnel on an annual basis. This will ensure the
site and infrastructure is appropriately prepared for the
upcoming wet season. This may include shifting critical
infrastructure out of hazard zones and the construction and
implementation of erosion and sediment control measures to
minimise the risk of impact from rainfall and overland flow;
Regular monitoring and maintenance activities will be carried
out to ensure adequate management of flood runoff and
protection of offsite water quality during flood events;
Protect mine infrastructure and working area from floodwater
inundation;
Topsoil will be stripped and stockpiled separately to subsoils to
reduce the loss of topsoil and allow for reuse in rehabilitation.
The effective management of stockpiles will aid in the
successful rehabilitation of the Project site, as well as prevent
the loss of topsoil during storm, cyclone and extreme weather
events;
The progressive rehabilitation of the Project site will focus on
the reuse of existing topsoil and revegetation using plants that
represent existing communities (see Section 5.17.2.1 in Part 2 –
PRCP, Chapter 5 – Land for target species) to match the pre4-39
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Hazard

Potential Impacts

Risk Rating

Mitigation Measures

▪

▪

Increased
Bushfire Risk and
More Dry, Hot
and Windy
Conditions

▪
▪
▪
▪
▪

With minimal woody vegetation at the Project site
impacts are limited to grass fires;
Damage to Project infrastructure and increased
maintenance costs;
Injury or fatality to workers and the public from
bushfire starting off-site or onsite;
More stress on the heath and emergency services in
the area; and
Rehabilitation failure due to bushfires destroying areas
subject to rehabilitation.

Moderate (8)

▪

existing land use. Plant selection and rehabilitation methods
detailed in Section 5.17 in Part 2 – PRCP, Chapter 5 – Land will
ensure rehabilitation creates a healthy soil profile;
Progressive rehabilitation of the site can minimise erosion
leading to better outcomes for soil loss and reduce impacts
from suspended solids moving downstream during heavy
rainfall events; and
Monitoring rehabilitated areas on a regular basis will ensure
that original objectives set out in the PRCP (Part 2 in Chapter 5 –
Land) are achieved. Monitoring will include regular inspections
for soil erosion, rehabilitation success, weed infestation, as well
as the integrity of waterways and sediment control structures. It
is anticipated that operating licence conditions will outline
criteria for managing erosion and rehabilitation and these will
be implemented through routine maintenance activities. In the
circumstance that rehabilitation activities do not achieve the
desired outcomes in the PRCP, procedures will be reviewed and
adapted to achieve compliance.
Bushfire management strategies will be included within the
Projects Environmental Management Plans, including the
Health and Safety Management Plan (HSMP) and Emergency
Response Plan (ERP) (refer Appendix A5);

▪

All Project personnel will be trained and inducted on bushfire
risks and management prior to construction commencing;

▪

Consider appropriate temperature ranges in selection of mine
plant and equipment;

▪

The design and storage of all diesel and gas is expected to be
adequate under all climate scenarios during construction and
operation;

▪ Consider appropriate temperature suitability of stored
chemicals;
▪
▪

Infrastructure will have bushfire protection embedded into the
design in order to protect workers and equipment;
ERP to be prepared in consultation with emergency services
including personnel trained in emergency response, including
fire control;
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Hazard

Potential Impacts

Risk Rating

Mitigation Measures
▪

▪

Residual
Risk Rating

Fire protection infrastructure (e.g. water sprays on conveyors),
will be embedded into site design and progressively installed
during construction;
Firefighting systems will be installed at hazardous storage areas
in the event of bushfire, emergency response will be deployed;

▪

▪
▪

▪

▪

▪
▪
▪
▪
Increasing
Average
Temperatures and
Heatwaves

▪
▪
▪
▪
▪
▪
▪

Damage to materials and infrastructure (e.g. warping
building materials) during construction and operation;
Reduced water security;
Increased maintenance costs;
Increased disruption to services;
Increased energy and water usage;
Result in erosion occurring onsite;
Increased level of stress, illness or injury for site
personnel;

High (10)

▪

▪
▪

▪

Weather forecasting services and bushfire warnings will inform
the withdrawal of personnel from unsafe work areas. Multicom
will work cooperatively with Julia Creek RFS to share
information and receive advice on potential bushfire risks;
The inspection and maintenance of fire protection equipment
will be carried out as part of routine site management activities;
Fire protection and response systems will be made available onsite and all site personnel adequately trained in the correct
usage of relevant equipment;
The Project will limit the extent of site disturbance where
possible and undertake rehabilitation activities, including
earthworks and revegetation progressively during the operation
of the mine to limit increased dust generation;
The siting and design of Project infrastructure and buildings (i.e.
Workforce Accommodation Village and administration
buildings) have taken into consideration the increase in bushfire
risks from climate projections for the region.
Improve water efficiency;
Develop strategies to respond to new and emerging diseases
and pests;
In rehabilitation planning, link habitats to allow species to move
where possible; and
The mine will also be designed with adequate shaded areas and
readily available drinking water.
Implementation of Health and Safety Management Plan (HSMP)
detailing the safety procedures to manage the health and safety
of its employees in regard to natural hazards, including heat;
Ongoing review of workplace operating procedures and the
Project’s HSMP will ensure the impacts to the workforce from
the projected increase in number of extreme hot days and
heatwaves are appropriately managed;
Improve water efficiency;
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Hazard

Potential Impacts

Risk Rating

▪

Climate Change –
Construction and
Operation Phase

Climate Change –
Progressive
Rehabilitation

Possible malfunction of temperature sensitive
equipment during construction and operation;
▪ Increased number of hot days and heatwaves put
significant pressure on the body, leading to greater
health related issues such as lethargy, heatstroke,
organ failure and death. Those in heat-exposed jobs,
such as those on outdoor mine sites are at greater risk
from heat extremes (Steffen et al. 2012);
▪ Causing combustion or explosion of chemical storage;
▪ Changed distribution of pests and diseases;
▪ Habitats have the potential to be altered, which could
result in the failure of rehabilitation success during
the Project lifecycle as well as post mine closure;
▪ Affect the water balance with a loss of water to
evaporation in raw water dams / water supply,
resulting in insufficient water for mine operations (e.g.
dust suppression);
▪ Potential decline in biodiversity. due to a hotter, drier
climate; and
▪ Increase in the transmission of some diseases, for
example mosquitos and their potential to affect site
personnel through mosquito borne diseases.
Increases in average temperature, changes to rainfall
variability and intensity, increased frequency of bushfires
and duration of droughts or a combination of these factors
may result in:
▪
Health impacts for workers:
▪
Impacts to operations;
▪
Damage to infrastructure and equipment;
▪
Reduced water security;
▪
Increased disruption to services;
▪
Restricted access to site; and
▪
Disruption to supply chains.
▪ Progressive rehabilitation success may be
compromised during the Project life through the loss
of vegetation and increased erosion;
▪ The expected increase in average annual
temperatures during the construction and operation

Mitigation Measures
▪
▪
▪

▪
▪
▪
▪
▪

Moderate
(6)

▪
▪

▪
▪
▪
▪
Moderate (6)

▪

Strategies developed to respond to new and emerging diseases
and pests;
In rehabilitation planning habitats will be linked to allow species
to move freely with limited disruption, where possible;
Plant selection of targeted species listed in Section 5.17.3.1 in
Part 2 – PRCP, Chapter 5 – Land, creating a healthy soil profile
through effective rehabilitation methods and good
management of topsoil stockpiles will assist in the resilience of
rehabilitated areas against the impacts of increasing average
temperatures and heatwaves;
The mine will be designed with adequate shaded areas with
readily available drinking water;
Staff will be encouraged to hydrate regularly with adequate
drinking water to be supplied;
Personal protective equipment (for example sunscreen, insect
repellent and hats) will be available for staff;
Monitoring permanent and temporary sources of water for the
presence of species that carry infectious diseases;
Infrastructure and machinery utilised onsite will be designed
with sufficient tolerances to withstand current temperature
ranges and projected temperature increases; and
Routine Infrastructure assets integrity testing.
Consider future climate, bushfire and flood risk when locating
and constructing new developments/ infrastructure and insure
assets;
Design water management system to allow for variations in
rainfall and evaporation;
Comply with applicable regulatory requirements and monitor
relevant regulations for changes;
Identify, assess and monitor current and changing
environmental impacts, with relevant experts; and
Implement appropriate environmental management programs
and controls.
Monitoring rehabilitated areas on a regular basis will ensure that
original objectives set out in the PRCP are achieved. In the
circumstance that rehabilitation activities do not achieve the
desired outcomes in the PRCP, procedures will be reviewed and
adapted to achieve compliance; and
4-42

Residual
Risk Rating

Low
(3)

Low (4)

Saint Elmo Vanadium Project - Climate

Hazard

Potential Impacts

▪
▪
▪
▪

▪

Climate change –
Decommissioning
/ post mine
closure

▪

▪

▪

phase of the Project life is not expected to
compromise the success of progressive rehabilitation;
Changes in drought patterns, leading to reduced
rainfall may inhibit plant growth;
Damage from strong winds may result in unsuccessful
rehabilitation planting;
Rehabilitation failure due to bushfires, and harsher
and more extreme fire weather;
Unsuccessful rehabilitation planting resulting from
climate change impacts may result setbacks to the
long-term closure planning program; and
Increased average temperature projections for year
2050 onward may have more influence on final
rehabilitation depending on actual temperatures
increases.
Increases in average temperature, changes to rainfall
intensity and increased frequency of bushfires and
duration of droughts or a combination of these factors
may result in:
− Health impacts for workers
− Damage to infrastructure and equipment
− Increased disruption to services
− Restricted site access
Though climate predictions indicate rainfall frequency
may somewhat decrease with the number of dry days
likely to increase, the intensity of heavy rainfall events
is likely to increase as a result of climate change. As
such, the final landform may be compromised through
the loss of vegetation and topsoil and increased
erosion resulting from more extreme weather events
if they are to occur.
Climate change predictions present an increase in
annual temperature of 1.8°C for year 2050, and it is
also anticipated that there is likely to be a substantial
increase in the temperatures reached in the region on
the hottest days, as well as an increase in the
frequency of hot days and the duration of warm spells
(Moise et al. 2015). As such, increasing temperatures
may result in moisture loss, thus hampering plant

Risk Rating

Moderate (6)

Mitigation Measures
▪

Multicom will monitor changes to the climate over the life of the
Project and update rehabilitation strategies based on climate
projections from BoM and CSIRO and expert advice from
suitably qualified personnel, such as ecologists and soil
scientists. This will maximise the probability of progressive and
final rehabilitation success.

▪

Comply with applicable regulatory requirements and monitor
relevant regulations for changes;
Identify, assess and monitor current and changing
environmental impacts, with relevant experts;
Implement appropriate environmental management programs
and controls;
Topsoil will be stripped and stockpiled separately to subsoils to
reduce the loss of topsoil and allow for reuse in rehabilitation.
The effective management of stockpiles will aid in the successful
rehabilitation of the Project site, as well as prevent the loss of
topsoil during storm, cyclone and extreme weather events;
The progressive rehabilitation of the Project site will focus on
the reuse of existing topsoil and revegetation using plants that
represent existing communities (see Section 5.17.2.1 in Part 2 –
PRCP, Chapter 5 – Land for target species) to match the preexisting land use. Plant selection and rehabilitation methods
detailed in Section 5.17 in Part 2 – PRCP, Chapter 5 – Land will
ensure rehabilitation creates a healthy soil profile;
Plant selection of targeted species listed in Section 5.17.3.1 in
Part 2 – PRCP, Chapter 5 – Land, creating a healthy soil profile
through effective rehabilitation methods and good
management of topsoil stockpiles will assist in the resilience of
rehabilitated areas against the impacts of increasing average
temperatures and heatwaves;

▪
▪
▪

▪

▪
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Hazard

Potential Impacts

▪

growth and affecting seed germination. This may
compromise the rehabilitation success of the site post
mine closure; and
Extended periods of drought already experienced in
the region may be exacerbated by climate change
following mine closure which may impact on the
rehabilitation success of the Project.

Risk Rating

Mitigation Measures
▪

▪

Progressive rehabilitation of the site can minimise erosion
leading to better outcomes for soil loss and reduce impacts
from suspended solids moving downstream during heavy
rainfall events; and
Monitoring rehabilitated areas on a regular basis will ensure
that original objectives set out in the PRCP (Part 2 in Chapter 5 –
Land) are achieved. Monitoring will include regular inspections
for soil erosion, rehabilitation success, weed infestation, as well
as the integrity of waterways and sediment control structures. It
is anticipated that operating licence conditions will outline
criteria for managing erosion and rehabilitation and these will
be implemented through routine maintenance activities. In the
circumstance that rehabilitation activities do not achieve the
desired outcomes in the PRCP, procedures will be reviewed and
adapted to achieve compliance.
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4.8
4.8.1

Conclusion
Climate

The region surrounding the Project area experiences semi-arid, hot, humid summers and dry warm
winters, with the majority of rainfall occurring in the warmer months between December and March.
Relative humidity is typically higher in the mornings and in the summer months. The primary wind
direction occurs from the southeast and is greater during the end of Autumn (May) to mid Spring
(October) and in the mornings.
Natural or induced climate related hazards such as storms, heatwaves, drought, bushfires and flooding
may potentially occur during the Project’s lifetime, therefore a risk assessment has been developed and
subsequent management plans will be developed to minimise impacts to the Project and its workers.
Bushfire, landslides, flooding and earthquake are considered unlikely to pose a major risk to the Project.
4.8.2

Climate Change

The expected life of the Project is approximately 30 years, with operations anticipated to commence in
2021. Given the timeframe of the Project, the potential changes to temperature, rainfall and wind, as a
result of climate change are expected.
According to CSIRO and BoM, climate projections for North West Queensland indicate over the life of
the Project the region can expect the following:
▪

Decrease in the number of tropical cyclones with an increase in intensity;

▪

Increase in the intensity of extreme rainfall events;

▪

Increase in average temperatures;

▪

More frequent hot days and warm spells; and

▪

Harsher fire weather including hot, dry and windy conditions; and

▪

When fire does occur, the fire behaviour will be more extreme.

Based on the projections for the region, as well as the potential impacts outlined in Section 4.5, no
extreme risks to the Project have been identified in the risk assessment (Table 4.10) as a result of
climate change. The risks identified in Table 4.10 are expected to be present throughout all phases of
the Project and will form part of routine operations of the Project. The potential impacts to the Project
and workforce from these climatic changes will be mitigated and managed through the CEMP and
OEMP.
The Project has proactively considered climate change adaptation measures in the design and operation
to ensure high risk impacts from climatic events, which have the potential to cause damage and impact
on the Project, to be minimised or mitigated. The residual risk for all climate change related impacts is
low to medium.
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Multicom is committed to taking a proactive approach with government, emergency services and other
industry players to address adaptation to climate change.

4.9

Commitments

Multicom’s commitments, in relation to the Project’s climate risks, are provided in Table 4.11.
Table 4.11: Commitments – Climate
Commitments – Climate
Continuous weather monitoring onsite.
Monitor permanent and temporary
sources of water for presence of
species that carry infectious diseases
(as part of water quality sampling
activities undertaken on-site).
Work together with government and
emergency services for the preparation
of any natural events.

Development of Emergency Response
Plan.

Development of a Bushfire
Management Strategy.

Incorporate adaptive management
approach to climate change
throughout the life of the mine.

How Commitment will be Implemented
Regular monitoring of site-specific and or
nearby weather station will be conducted
during all stages of the Project.
Routine monitoring through visual
observations as well as water quality
sampling.

Multicom and the management team will
remain up to date with government
information and weather forecasting (i.e.
Bureau of Meteorology) and will engage
with local emergency services such as the
Julia Creek Rural Fire Service (RFS) to
obtain information related to
preparedness and bushfire warnings.
Multicom will prepare an Emergency
Response Plan in consultation with
emergency services. The Plan will outline
procedures and courses of action that
will need to be carried out in the event of
an emergency and will also outline who is
responsible for undertaking these
actions.
Bushfire management strategies will be
prepared as part of the CEMP and OEMP
in consultation with the Julia Creek RFS
prior to the commencement of
Construction activities.

The key to implementing adaptive
management measures will be to ensure
the ongoing monitoring and review of
climate change risks, relevant data and
identified measures within the Project
area. The CEMP and OEMP will be
managed as live documents and will be
updated on a regular basis to ensure any
changes identified are incorporated
within the relevant plans. This will need
to be undertaken on a continual basis
throughout the life of the Project.

Outcome
Preparedness for forecasted changes
in climatic / weather conditions.
Protection for water users by
ensuring sustained health of
waterbodies; better understanding of
changes in land use, management
and climate impacts on water
sources.
Preparedness for natural climatic
events and potential disasters that
may result from climate change.

A comprehensive and detailed plan
that will guide the Project workforce
in the event on an emergency.

The strategy will identify potential
hazards and risks associated with
bushfires, discuss required
management measures to reduce
these risks, and detail/appoint those
responsible (i.e. mine manager,
environment manager) to ensure the
Plan is appropriately implemented
throughout the duration of the
Project.
The adaptive management approach
will ensure that the Project
workforce is prepared for projected
changes in climate and that
mitigation and management
measures are appropriate to the
associated level of risk.
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Commitments – Climate
Ensure the pro-active approach to
efficient use of water over the life of
the Project.

Infrastructure will be designed for
severe weather events and constructed
to the Building Code requirements for
the local area.

Ensure adequate personal protective
equipment is provided to all Project
personnel to reduce the impacts of
climate induced hazards.

How Commitment will be Implemented
The Water Management Strategy will
ensure Multicom continually seek the
most viable water option for the Project,
including surface water, water harvesting
and optimising onsite water use.
The design of infrastructure and buildings
will incorporate the potential impacts as
a result of climate change and extreme
weather events. Fire protection
infrastructure will be embedded into site
design and progressively installed during
construction. The design of any new
infrastructure required during the life of
the mine will consider the most up to
date climate projections for the region.
Multicom will provide all site personnel
with protective equipment, such as
sunscreen, hats and insect repellent to
reduce exposure to climatic risks (i.e.
increasing temperatures). Protective
clothing will be mandatory for staff. Staff
will be encouraged to hydrate regularly
with adequate drinking water to be
supplied.

Outcome
The robust design of the mine water
management system will account for
variability of mine water supply due
to potential climate change.
Infrastructure will be designed to
ensure that structures can withstand
projected climatic events.

Reduced exposure to direct sunlight
and mosquito-borne disease etc.
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