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10.1 Background 
Key considerations in the environmental approval process relate to the potential for biting insect and 
particularly mosquito borne diseases to impact on the health of workers, and the potential for the mine 
site to create new mosquito breeding sites or exacerbate existing mosquito breeding sites. No data were 
available on mosquito populations in the Maud Creek area, so URS Australia Pty Ltd commissioned the 
Medical Entomology Branch (MEB) of the Department of Health and Community Services (DHCS) to 
conduct a baseline biting insect assessment of the proposed Maud Creek mine site (Wharcot 2007). 

MEB studies included: 

• monthly trapping for 12 months to monitor seasonal trends in mosquito populations; 

• a site visit to locate actual and potential mosquito breeding sites; 

• an evaluation of development plans and processes to determine the potential of the mine site to 
create or exacerbate mosquito breeding; and  

• provide recommendations, outlining the potential for mosquito borne disease and pest problems, 
and measures that could be applied to reduce the impact of mosquitoes on the workforce thereby 
reducing the potential for the mine site to create mosquito breeding sites. 

Preliminary results describing existing conditions, potential impacts of mining and management of 
potential breeding habitats in respect of biting insects are provided in this EIS. Adult mosquito trapping 
commenced in April 2007 and will continue until March 2008. Consequently, a final report on the issue 
of biting insect management and control is expected during the second quarter of 2008.  

10.2 Existing Conditions 
Maud Creek and Gold Creek and their associated low lying drainage areas could be sources of pest and 
disease carrying mosquito species at the proposed mining operation. The Maud Creek mine site is located 
adjacent to the Gold Creek and Maud Creek ephemeral creek lines and associated low lying drainage 
areas.  

Biting insect surveys carried out at Maud Creek in April and May 2007  by the Medical Entomology 
Branch of the NT Department of Health (Appendix H) identified six species of mosquitoes. Aedes 
normanesis, Anopheles amictus and Anopheles annulipes s.l. were among the most common species 
recorded. Aedes vigilax and Culex annulirostris were also recorded and their presence in the Maud Creek 
project area is significant because they are potential carriers of disease (MEB 2007). Monthly survey data 
on mosquito species and numbers at Maud Creek until December 2007 are available from the Medical 
Entomology Branch.  

Mosquito breeding habitats and trap site locations are indicated on Figure 10-1. Descriptions of the 
common and disease vector mosquitoes recorded during April and May 2007 trapping are given below.  

Aedes normanensis 

Preliminary trapping revealed that Aedes normanensis would be seasonally present in high numbers 
within the mine lease. The large low lying plain north west of the existing waste rock stockpile is 
potentially the major breeding site for this species affecting Maud Creek mine (Warchot 2007). 
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Aedes normanensis is a potential vector of Ross River virus (RRV), Barmah Forest virus (BFV) and 
Murray Valley encephalitis virus (MVEV), and is also a severe pest mosquito which bites in shaded areas 
during the day, and at night (Warchot 2007). This species will be most abundant in the wet season months 
of December to April, when rainfall floods the low lying areas associated with creek lines within and 
adjacent to the mine lease. 

Anopheles amictus 

Anopheles amictus is a potential vector of malaria, and was recorded in relatively high numbers at Trap 
Site 3 in April 2007. Potential breeding sites would have included those potential breeding sites for An. 
annulipes s.l. mentioned above (Warchot 2007). Anopheles amictus is likely to be most abundant at the 
mine site from January to May (Warchot 2007). 

Anopheles annulipes s.l 

Anopheles annulipes s.l. is a potential vector of malaria, and was recorded in low numbers at Maud Creek 
mine site. Trap Site 3 (see Figure 10.1) was the most productive trap site, possibly due to the nearby 
flooded vegetated areas, such as the poorly draining areas associated with the waste rock stockpile.  

Other potential breeding sites for this species at Maud Creek mine site would include vegetated cut off 
pools in the ephemeral creek lines in the mine lease, and seasonally flooded low lying areas (Warchot 
2007). This species is likely to be most abundant at the mine site from January to May (Warchot 2007). 

Aedes vigilax 

The salt marsh mosquito Aedes vigilax was recorded in very low numbers at Maud Creek mine site, 
despite the mine site being located a large distance from any tidal area. Aedes vigilax can disperse over 60 
km with favourable wind conditions, and is recorded every year in Katherine, sometimes in pest numbers 
(Warchot 2007).  

Aedes vigilax is a potential vector of RRV and BFV, and bites in shaded areas during the daytime as well 
as at night (Warchot 2007). It is possible that pest numbers of this species could affect the mine site in 
November to January, when humid conditions enable this species to live longer. 

Culex annulirostris 

The common banded mosquito Culex annulirostris was recorded in only low numbers during the April 
and May 2007 trapping, although potentially significant habitat exists within the Maud Creek mine lease 
(Warchot 2007). Culex annulirostris were found spreading in several depressions associated with the 
existing waste rock stockpile (east side) in March 2007 (Warchot 2007).  

Culex annulirostris is a serious pest species and a potential vector of RRV, BFV, MVEV, Kunjin virus 
(KUNV) and many others. This species bites at night so will only affect unprotected workers after 
sundown (Warchot 2007). The large low lying plain located north-east of the waste rock stockpile is a 
potentially significant breeding site, as are other low lying areas associated with the nearby ephemeral 
creeks, especially if these areas are vegetated with grass and semi-aquatic vegetation. These low lying 
areas are likely to be breeding sites in the wet season and early dry season.  

However, adult mosquito trapping revealed minimal numbers in April and May, indicating low 
productivity in the late wet season/early dry season. Highest numbers of this species in Katherine occurs 
from January to March, therefore it can be expected that peak abundance of this species will occur from 
January to March at the Maud Creek mine site, with moderate to high numbers likely to be expected 
(Warchot 2007). 
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Figure 10-1 Maud Creek Mosquito Trap Sites 
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10.3 Potential Impacts of Mining 
Mine construction and operation can potentially create additional, or exacerbate existing mosquito 
breeding habitats. The construction of water dams, wetland filters, borrow pits, sediment traps, roads, 
waste stockpiles and bunds, and the disposal of water during the dry season can create habitats that lead to 
increased mosquito populations (Warchot and Whelan 2007).  

Mine sites also have the potential to introduce new mosquito species into the NT from North Queensland, 
such as the dengue mosquito Aedes aegypti, if mining equipment such as buckets, drums, used tyres, 
machinery and other receptacles that can hold water, are sourced from these areas without adequate wash-
down or mosquito management controls (Warchot and Whelan 2007).  

The steep sides and hence minimal margin vegetation of the existing open pit limit the pit’s potential as a 
mosquito breeding site. Dewatering the pit for underground mining will further reduce the extent of 
potential mosquito breeding habitat to some extent during the life of the mine. The implications for 
mosquito control when operations cease and the pit again fills with water will be considered in the mine 
closure plan (Warchot 2007).  

A perimeter bund will isolate drainage from the operational mine area from the creeks. All water from the 
pit dewatering and the bunded area will be pumped to the mine water dam (to be constructed on the 
existing waste rock dump) and then discharged to the irrigation area. The proposed land application rate 
of 10 mm per day (dry season) and 5 mm/day (wet season) in the irrigation area will not exceed the 
infiltration capacity of the sandy soil or cause waterlogging (Section 6). There are clearly a range of 
situations where additional water ponding could occur during the life of the mine and after the mine has 
closed, which will need to be managed.  

10.4 Management of Potential Mosquito Breeding Sites 
Management measures to prevent the mine site from creating and exacerbating mosquito problems extend 
across the dry and wet seasons. The rehabilitation phase of operations will also be considered.  

Personnel protection measures for the mine site will be in accordance with DHCS guidelines “Personal 
protection from mosquitoes and biting insects in the NT”, (see Appendix H). It is likely that personal 
protection from mosquitoes will be required during the wet season and early dry season; 

1. The mosquito species recorded at Maud Creek mine site, are expected to be most abundant from 
November to May each year. 

2. Most mosquito species bite at night time, however Aedes normanensis and Aedes vigilax are also 
known to bite during the day. Mining at Maud Creek will continue through the day and night, so 
personal protection will be required at all times. 

Management strategies for the prevention of mosquito breeding sites associated with the mine site will 
follow DHCS guidelines for ‘Preventing mosquito breeding sites associated with mining sites’ (Appendix 
H). As indicated in the guidelines, the best method of control to prevent mosquito breeding is to prevent 
the creation of suitable habitats for mosquito larvae, through the appropriate design and maintenance of 
artificial water impoundments. Design considerations may include deepening of any shallow edges 
around artificial water bodies or removal of vegetation to prevent mosquito breeding. 

Terra Gold will control excessive mosquito numbers at Maud Creek mine site by using appropriate 
controls such as mosquito larvicides (methoprene or Bacillus thuringiensis var. israelensis (B.t.i.)), or 
insecticides such as bifenthrin; the DHCS advise that the latter is insecticide of choice owing to its low 
irritancy (Warchot and Whelan 2007).  
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Any mining equipment sourced from North Queensland with artificial receptacles that have previously 
held rainwater, will be treated with a ten per cent chlorine solution or appropriate residual insecticide to 
prevent the introduction of Aedes aegypti to the Maud Creek mine site (Warchot and Whelan 2007). 
Aedes aegypti can carry dengue fever, through drought resistant eggs (Warchot 2007). 

Periodic inspection of artificial receptacles will be conducted around the Maud Creek mine site in the wet 
season. Any receptacle that has the potential to pond water will be appropriately disposed of, stored under 
cover away from rain, be fitted with drainage holes or treated with an appropriate larvicide, to prevent 
mosquito breeding and minimise the potential for the introduction of Aedes aegypti from North 
Queensland.  

A rehabilitation and decommissioning plan that addresses the long-term (post mining) management of 
mosquito breeding sites will be implemented at the cessation of mining operations. This plan will be in 
accordance with DHCS guidelines, (see Appendix H), and will ensure the removal or appropriate grading 
of mine landforms and infrastructure that has the potential to sustain mosquito breeding.  

10.5 Commitments 
Terra Gold commits to advising all workers that pest and disease-carrying mosquito species may be 
periodically present at the Maud Creek mine site. Terra Gold will also provide advice on appropriate 
personal protection measures and ensure appropriate personal protection equipment is available in 
accordance with DHCS guidelines.  

Terra Gold commits to ensuring that all water impoundments, access roads, sediment traps, pit 
dewatering activities, stockpile sites, and irrigation areas and mine infrastructure will be constructed and 
operated in accordance with DHCS guidelines.  

Terra Gold commits to treating any equipment sourced from North Queensland that has previously held 
rainwater with a ten per cent chlorine solution or appropriate residual insecticide.  

Terra Gold commits to the periodic inspections of artificial receptacles around the Maud Creek mine site 
in the wet season. Any receptacle that has the potential to pond water will be appropriately disposed of, 
stored under cover away from rain, will be fitted with drainage holes or treated with an appropriate 
larvicide, to prevent endemic mosquito breeding. 

Terra Gold commits to the rehabilitation of Maud Creek mine site in accordance with DHCS guidelines.  
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