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1.0

INTRODUCTION

1.1

PROJECT BACKGROUND AND PURPOSE OF THE DOCUMENT
Hastings Technology Metals Limited (Hastings) is a leading Australian rare earths company. The
proposed Onslow Rare Earths Plant (OREP, also referred to as the “Site” or “Project”) (Figure 1) will
process a mineral concentrate from the proposed Yangibana Rare Earths Project site approximately
300 km (direct) southeast of Onslow. The mineral concentrate will undergo a hydrometallurgical
process to produce a mixed rare earth carbonate (MREC) which will be exported to overseas
customers.

Figure 1 Onslow Rare Earths Plant location (blue) within ANSIA boundary (green). (Image:
Hastings, 2021).
On advice of Department of Water and Environmental Regulation (DWER) the hydrometallurgical
processing plant development was defined as a Schedule 1 prescribed premise: “Category 44: Metal
smelting or refining’. Based on this definition, the Department of Planning Lands and Heritage (DPLH)
defined the process plant as ‘Industry -noxious’ under the ANSIA Improvement Scheme 1 which is an
‘A’ use in the ‘General Industry’ zone. This means that the use of this zone is not permitted unless the
WA Planning Commission (WAPC) has granted a development approval.
To satisfy requirements of the development approval, Hastings have engaged a number of consultants
to conduct site assessments and prepare a selection of management plans to support development
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application for the site. This document is concerned with mosquito management for the proposed
OREP.

1.2

ONSLOW RARE EARTHS PLANT
The proposed site for the OREP is within the south-eastern extent of the Ashburton North Strategic
Industrial Area (ANSIA), specifically within lot 502 (refer to Figure 1).
The proposed development will comprise the processing plant, evaporation pond and the associated
infrastructure. The function of the OREP is to process beneficiation concentrate from the mine site to
produce a Mixed Rare Earth Concentrate (MREC) product. The proposed location of the Plant and the
associated evaporation ponds is shown in Figure 2 and more details provided in Appendix 1.

Figure 2 Location and indicative layout of the proposed OREP. (Image: Hastings, 2021).
The process to produce MREC includes:
▪

Acidification and roasting of the mineral concentrate to crack the mineral structure in the acid
bake rotary kiln;

▪

Treatment of gasses generated in the acid bake rotary kiln;
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▪

Water leaching to bring metals into solution;

▪

Purification and ion exchange to remove impurities;

▪

Precipitation of rare earths carbonate product; and

▪

Neutralisation of waste streams prior to disposal.

The Plant is expected to produce 13 – 15 ktpa of MREC product per year. The gypsum and waste
liquors will be stored in lined evaporation ponds adjacent to the Plant. Tailings will be transported back
to the mine site for storage at the approved tailings storage facility.
Water required for the process will be abstracted from the Birdrong Aquifer (MDW4 bore) and treated
via reverse osmosis to remove salt and naturally occurring radionucleotides. Hastings has reached an
agreement with Water Corporation to construct and operate the bore in accordance with the RiWI Act
5C water licence and EP Act Part V Works Approval (and subsequent operating licence), to supply the
plant.
Wastewater from the process will be discharged into an evaporation pond. Characterisation of the
solid and aqueous waste products from the Plant is presented in detail within the Onslow Evaporation
Pond Waste Assessment report prepared by Trajectory (2021) alongside recommendations for design
and construction of the Plant. The results of the assessment show that the vast majority of solids and
liquid phases are made up of gypsum and various inert salts. Both solid and aqueous phases are
alkaline. Aqueous phase has elevated heavy metals like Al, As, B, Pb and Zn and the solid phase has
As, Cd, Cr, Cu PB and Se.

1.3

PURPOSE OF MOSQUITO MANAGEMENT PLAN
The purpose of this Mosquito Management Plan (MMP) is to:
▪

describe the proposed OREP works that may impact the risk of mosquito-borne disease;

▪

outline the proposed management actions to reduce the mosquito-borne disease risk within and
around the OREP area to as low as reasonably possible; and

▪

apply best practice mosquito management procedures in accordance with the WA Health
Department guidelines.

1.4

LEGISLATIVE AND OTHER REQUIREMENTS
Section 7.3.2.1 “Strategic Industry Zone Specific Requirements” in the Improvement Scheme No. 1
Ashburton North Strategic Industrial Area Scheme Report outlines that WA Planning Commission
(WAPC) requires any development applicant to provide a mosquito management plan. In addition to
this, the relevant legislation that applies to mosquito management concerned with the protection of
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workers, members of the public and the environment should also be applied. The requirements of the
legislation are briefly stated below:
WA Occupational Safety and Health Act 1984
Section 19 of the Act states that employers shall provide and maintain a working environment in which
employees are not exposed to hazards as far as practicably possible.
WA Health Act 1911
Part VII of the Health Act 1911 provides modes of dealing with nuisance and preventing the spread of
infectious disease, which can be applied to mosquito breeding sites.
Health Act 1911 Local Government Act 1995 – Shire of Ashburton Health Local Law 2013
Part VII Pest Control, Division 2 – Mosquitoes of the Health Act 1911 outlines actions to be applied by
the landowners and land occupiers to manage mosquitoes.

October 2021
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2.0

SITE OVERVIEW
Site characteristics as they apply to the existing (pre-development) and the future proposed processing
plant conditions are briefly outlined below in the context of mosquito habitat and management.

2.1

CLIMATE
The climate patterns influence the prevalence of mosquito populations. In turn, this may affect the
potential for transmission of mosquito-borne diseases dependent on the species. For the Onslow area,
the optimal conditions for mosquito development occur during warm, wet months with peak season
being November to April, although mosquitoes persist year-round.
The climate of the proposed site is typical of an arid–tropical bi-seasonal climate. The nearest Bureau
of Meteorology (BoM) weather station is the Onslow Airport weather station no. 005017, which is
located approximately 12km northeast of the proposed plant location.
The mean minimum and maximum dry season (July – November) temperatures are 13.1°C and 34.4°C
whilst the mean minimum and maximum wet season (December - June) temperatures are 14.4°C and
36.5°C.
The 55-year average total rainfall for the area is 304.2 mm with over 88% falling in the wet months
(December to June). Historical climate data collected from the Onslow Airport weather station is
presented in Figure 3 (BoM 2021).

Figure 3 Mean rainfall and mean temperature maxima for Onslow Airport (005017) weather
station for years 1940 - 2020 (BoM 2021)
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Winds
The distribution of mosquitoes is influenced by wind direction and strength as some mosquito species
are specially adapted to take-off and fly in windy weather, thus promoting dispersal and colonisation
of new areas. Whilst most mosquitoes disperse less than two kilometres, others can fly some 5 or 10
kilometres, and a few species can disperse more than 50 kilometres downwind from the larval habitats
(Russel, 2009). This is important when considering potential impacts of mosquito numbers from the
site to the adjacent populated/urban or working areas. Conversely, wind can assist with management
of mosquitoes by helping create a disturbance at the pond surface, creating conditions that are not
favourable for mosquito breeding and larvae development.
Prevailing winds on site vary with the season and diurnally. Minimum monthly wind speeds for 9am
and 3pm were recorded at 15.2 km/h in April, and 17.5 km/h in June, respectively. Maximum monthly
wind speeds for 9am and 3pm were recorded at 15.2 km/h in April, and 17.5 km/h in June, respectively.
For the primary mosquito season between November to April, mean wind speeds of 17.3 km/h and
25.9 km/h were recorded at 9am and 3pm, respectively. The annual wind rose for the Onslow Airport
site showing direction and intensity of winds are shown in Figure 4. These indicate that stronger winds
generally occur in the afternoons and the impact sites would be generally located to the north,
northeast in the mornings and east to southeast in the afternoon.

9am Conditions

3pm Conditions

Figure 4. Annual Rose of Wind direction versus wind speed in km/h (01 Aug 1940 to 11 Aug
2021) for Onslow Airport Site (BOM, 2021)
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2.2

LANDFORM AND TOPOGRAPHY
Landform and topography can influence mosquito breeding habitat and dispersal by providing areas
for water pooling or facilitating adult mosquito movement to surrounding areas via wind.
The site is located on a longitudinal dune system with a peak elevation of ~15mAHD in the centre of
the site and a low of 7 mAHD at the east and west boundaries. Surrounding areas including the
Wheatstone Project Village are located at elevations of 5 - 7 mAHD. These areas are associated with
claypans and form catchment areas for the ephemeral Hooley Creek in the east and Muddy Creek to
the west.
With the exception of the bare clay pan intersecting the northwest section of the site , the landform
and topography currently do not support mosquito habitat. However, the construction of evaporation
ponds will provide likely extension to the natural mosquito breeding habitat.

2.3

SOILS
Soils can have significant influence on mosquito breeding habitat (Olayemi and Oja, 2013). Presence
of organic matter in particular, like that found in the silty, loamy and clayey soils can provide better
habitat than sands that are depleted in organic matter (they also hold moisture longer which is
necessary for larvae development).
Geotechnical investigations (Galt, 2021) of the site have identified predominant soils on site are sands,
and silty sands with occurrences of sandy gravels and clays at depth. These soils are generally not a
suitable habitat for mosquito development as they drain easily and have low organic matter. Therefore,
the soils on site do not provide a suitable habitat for mosquitoes. This is applicable to dry areas of the
proposed Plant only and does not apply to bare clay pan to the northwest of the site.

2.4

HYDROLOGY

2.4.1

Surface Water
Only a single ephemeral standing water body in the form of a seasonally inundated clay pan is present
to the northwest of the site. This site, alongside other clay pans and the ephemeral creeks as well as
tidal flats to the north, provide suitable mosquito habitat during the wet season. The presence of
evaporation ponds will likely provide opportunity for extension of mosquito habitat and possibly prolong
favourable conditions for mosquito breeding unless appropriate management actions are undertaken.

2.4.2

Groundwater
During the geotechnical investigations in June 2021 (Galt, 2021), groundwater was generally
encountered at 1-2 mAHD which translates to depths of 5 – 14 m below ground level. Given this, the
Site is highly unlikely to support mosquito populations due to groundwater.
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2.5

FLORA AND FAUNA
Flora studies by RPS (2021) show that the large proportion of the site’s vegetation is comprised of
sparse Hakea or Acacia dominated shrublands over open Triodia hummock grasslands. Small areas
(<5%) at the southeast corner of the Site are dominated by a samphire shrubland with sparse tussock
grassland and a slightly larger area (<10%) to Acacia isolated shrubs with both Triodia hummock and
Eulalia and Eragrostis tussock grassland to the northeast. To the northwest a small portion of the bare
claypan with scattered harasses and forbs are also present. The vegetation in the area generally does
not provide a suitable habitat except for small areas of samphire shrubland, tussock grassland and the
clay pan areas.
The Site supports fauna dependant on undulating dunes, sandy loam flats and clay pans (Bamford,
2021). Construction of the processing plant impacts on the fauna assemblages by reducing and
fragmenting their habitat particularly within the sand dunes. It is possible that the noise, dust and lights
from the Site may reduce species that would feed on mosquito larvae during wet season.

3.0

MOSQUITO BIOLOGY AND ECOLOGY

3.1

BIOLOGY AND LIFE CYCLE
Mosquitoes differ in their biology and required larval habitat between species. In addition, different
species vary in their host feeding preferences and ability to transmit various pathogens. However, all
mosquitoes have four common developmental stages: egg, larva, pupa and adult. The larval and pupal
stages of the life cycle are aquatic with microscopic organisms, decaying vegetation or bottom detritus
being fed on. Only the adult mosquitoes are considered a pest, with female adult mosquitoes requiring
a blood meal to produce large numbers of eggs (approximately 100-500 eggs) (Russel, 2009).

3.1.1

Eggs
Between each species of mosquito found in Western Australia, the location of and time taken for eggs
to hatch vary. Eggs are generally laid on the surface of water, damp soil or plants and hatch into larvae
within 48 hours (Russel, 2009). As each species vary in location of eggs and time taken to hatch,
mosquitoes can colonise a vast array of aquatic environments for breeding.

3.1.2

Larva
The mosquito larva is aquatic and come to the surface to breathe, with larvae shedding and growing
each time after shedding. During this life cycle phase, larvae mainly feed on microorganisms and
decaying organic matter. After 4 sheds, the larvae transition into the next stage of the mosquito life
cycle - pupa (Russel, 2009).

3.1.3

Pupa
During this stage, the pupa is mobile but does not feed. This stage is still completed in an aquatic
environment, but the pupa is still able to survive within semi-aquatic environments before the adult
mosquito emerges. The duration of the pupal stage is between 2 to 10 days with the adult mosquito
developing within the casing depending on temperature and species (Russel, 2009).
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3.1.4

Adults
Once the adult mosquito emerges from the pupal casing, it rests on the water’s surface to allow the
cuticle to harden. Males will generally emerge before females, and generally have a shorter lifespan
and will not feed nor bite humans. To have adequate protein to produce eggs, female adult-mosquitoes
require a blood meal which is where disease transmission to humans may occur. Generally,
mosquitoes will survive for no more than 3-4 weeks (Russel, 2009).

3.2

ECOLOGY
Mosquitoes are an important component of wetland ecosystems as they recycle nutrients, provide
food for birds, bats, amphibians, fish and macro invertebrates and pollinate some plants. While the
site is mostly located on the dune system, it is surrounded by extensive ephemeral wetlands (clay
pans, salt marshes and creeks) and these provide breeding grounds for various mosquito species.
Different species of mosquito breed in different habitats and therefore, an understanding of the species
present can assist with targeted larval investigations and the subsequent targeted control actions at
the breeding site. Given the geographic and climatic conditions of the region, there are a number of
different mosquito species present including estuarine and freshwater species.
As the site is in the pre-development phase, no specific mosquito surveys were conducted for the site.
However, based on the past studies and the known habitat of the likely mosquito species, the likely
habitats for mosquito breeding would be:
▪

natural environment – seasonally flooded clay pans and saltmarshes (estuarine mosquitoes);
and

▪

artificial environment – evaporation ponds, sumps, pipes depressions on access ways, open
containers or engineered depressions that can hold water within the processing plant area
(freshwater mosquitoes).

3.3

DISEASE RISK
Some mosquito species within Western Australia are disease vectors which can transmit a range of
viruses that may have a significant impact on human health. Local mosquito-borne viruses are
maintained within the environment in a mosquito-animal-mosquito cycle. Transmission occurs when
an infected female mosquito has a human blood meal.
Mosquito-borne viruses of concern within Western Australia include:
Ross River Virus (RRV)
Common symptoms include lethargy, muscle pain, fever, fatigue, headaches. Neck stiffness, enlarged
glands, throat soreness, eye irritation, depression, rash, joint pain and tingling in palms and soles of
feet. Symptoms may be present for up to several months but vary between individuals.
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Barmah Forest Virus (BFV)
Symptoms for BFV are similar to RRV but may present a more pronounced rash and a reduced period
where symptoms are present.
Murray Valley Encephalitis Virus (MVEV)
Initial symptoms of MVEV include fever, drowsiness, headache, stiff neck, nausea and dizziness.
Severe cases of MVEV may lead to coma, paralysis, permanent brain damage or death but is mostly
limited to the symptoms seen with RRV with increased nausea and vomiting. The duration of
symptoms varies between individuals and with the severity of the case.
West Nile virus Kunjin strain (WNVKUN)
Symptoms of Kunjin virus disease are usually milder than MVE, but in rare cases, infection may result
in headache, neck stiffness, fever and coma. This is a rare disease, with the last case of infection in
WA reported in 2006 (Department of Health, 2021)
Mosquito-borne diseases recorded in the Ashburton Area
The long term RRV human case data indicates that on average there are one or two RRV cases
reported every few months from the Ashburton area, with an average annual total of 4-5 cases. Last
season between July 2020 and June 2021 there were 3 RRV cases reported from Onslow.
In some years under favourable environmental conditions these cases can increase significantly,
generally every 5-10 years which is similar to other regional areas with the same climate. 2013-2014
(Jul to June) was a high-risk year as there were 20 RRV cases that were reported, however, these
were from other locations in Ashburton, none from Onslow (Figure 5).

Figure 5. Long term Cases of Ross River Virus in the Ashburton Area (data supplied by
Department of Health, 2021b)
Interrogation of data for the 2013 / 2014 shows that the virus activity is determined by the wet season
(coinciding high rainfall and warm temperatures) and the increase in cases generally in January,
through the rest of summer months usually peaking in March (Figure 6).
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Figure 6. Monthly RRV case numbers across a year for 2013-2014 (above average RRV case
year – data supplied by Department of Health, 2021b)
3.4

EXISTING DATA AND MANAGEMENT PLANS
There are no existing MMP for the site and no formalised MMP is available for the Shire of Ashburton
(Toboss P., personal communication, September 16, 2021). Given that baseline survey was not
conducted for the OREP area, Syrinx has used baseline mosquito monitoring program undertaken in
April 2010, January 2011 and April 2011 for the Wheatstone Project by Chevron (Chevron, 2012). This
survey included two monitoring sites at the eastern boundary of the site as well as a number of sites
around Wheatstone Project Village and the wider surrounds (see Appendix 2 for maps). While the
survey is relatively old, it is highly indicative of the species diversity and the disease risk vectors for
the site based on the advice from the Department of Health (Janes R., personal communication,
September 16, 2021).
Of the 11 mosquito species positively identified from the three surveys, Aedes vigilax and Culex
annulirostris were found to pose the greatest health risk to the OREP’s workforce because they were
the most abundant and widely distributed disease-vectoring species collected. Details of key mosquito
species (highlighted in pink) in addition to six other commonly encountered species are presented in
Table 1. Aedes vigilax in particular can be dominant during king tide season (this is variable from year
to year but generally occurs in April to May) and is the species that will most likely impact the Plant
construction and operation staff. The Culex quinquefasciatus was also abundant as a larvae and while
not a vector, it is identified as a severe nuisance/pest species.
The three species listed above are common in the northwest of Western Australia and have also been
identified as the dominant mosquito species in the Port Hedland Mosquito Management Plan (Town
of Porth Hedland, 2021).
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Table 1 Mosquito Species recorded for the Ashburton North Industrial Area as part of the Wheatstone
Project and the risk to humans they pose (species information for Department of Health WA)

Mosquito

Aedes tremulus

Habitat/ breeding
preference

Dispersal
capability
from the
breeding
site

Biting
habit;
biting
period

Active
season

Human
disease
carrier in
WA

Breeds in tree holes
(and artificial containers)

Unknown

RRV and
MVE

Coastal saltmarshes
and brackish swamps

Up to 100
km

Vicious; all
times

Larvae breed in a
variety of ground pools

Unknown

Night-time;
occasionally
in day times

Unknown

Night time;
occasionally
in day times

All year,
peak in
wet
season

None

Up to 10 km

Active in
dawn, dusk
and night

Year
around
but more
in mid to
late wet
season &
early dry
season

MVE,
WNVKUN,
RRV and
BFV

Limited

Active in
dawn, dusk
and night

Year
around

Poor
disease
vector in
WA

Warmer
months

Poor
disease
vector in
WA

Unknown

Poor
disease
vector in
WA

Warmer
months

RRV and
BFV

Aedes vigilax

Anopheles amictus

Permanent and semipermanent fresh water

RRV

Anopheles annulipes

Culex annulirostiris

Permanent/ semipermanent freshwater
bodies.
mildly brackish
water
man-made
lakes,
containers
Prefers heavily
vegetated sites
Clean or polluted water
domestic
environment
artificial
containers
Most often from street
drains around urban
environments.

Culex quinquefasciatus
Typically breeds in
brackish pools formed
by high tides and rainfall

Limited

Clean or polluted water
artificial
containers

Unknown

Culex sitiens

Tripteroides punctolateralis

October 2021
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pest in
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Active
during day,
can bite
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4.0

MANAGEMENT STRATEGIES
Given the high likelihood of mosquitoes inhabiting the evaporation ponds and the natural areas
particularly during wet season, a summary of mosquito control strategies and actions (both direct and
indirect) informed by DoH guidelines are described below. It should be noted that specific management
strategies will vary from season to season. As such, the Hastings representative will need to liaise with
the Shire of Ashburton Health Officer to seek advice on the best management strategies to ensure
health and safety of OREP workers and visitors.

4.1

DIRECT MANAGEMENT STRATEGIES

4.1.1

Physical Control
Physical control of mosquitoes involves the reduction or elimination of mosquitoes at breeding sites
through physical removal or alteration of breeding sites via infill, drainage, treatment of water bodies
and the hydrometallurgical plant design including design of evaporation ponds.
Natural areas
The physical filling or draining of natural breeding areas (e.g., clay pans) is not recommended due to
the ecological impact on the vegetation and fauna communities relying on seasonal inundation of these
areas. Furthermore, no infrastructure is planned for this part of the site further justifying reasons
against these practices.
Processing Plant and Evaporation Pond
The evaporation pond is the major component of the processing plant. As such, the detailed design
needs to ensure that as far as practicable the pond design as well as the rest of the Plant are
minimising opportunity for mosquito habitat formation or provide a barrier between biting adult
mosquitoes and the workforce. Mosquito breeding sites can be reduced by:
▪

Keeping the pond water exposed to winds (i.e., no vegetation);

▪

Designing self-draining stormwater drains with the siltation depth shallow enough to encourage
evaporative drying;

▪

Ensuring rainwater tanks entry points are sealed or screened to prevent mosquito breeding;

▪

Ensuring access for inspection and monitoring of ponds and other potential breeding sites is
possible at any time of the year;

▪

Reducing pooling of surface water around the Plant and eliminating exposed water containers
on site; and

▪

Performing regular inspections of site and surrounds to ensure no wetting of soil or ponding is
resulting from Plant operations.
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4.1.2

Chemical Control
Chemical or bio-chemical treatment of breeding grounds and adult mosquitoes can minimise larval
development and distribution of adult mosquitoes, respectively. Chemicals preventing larval
development are called larvicides and those used to control adults called adulticides. Larvicides are
the preferred chemicals for control of mosquitoes mainly as they control mosquito development from
larvae to adult biting insects. Adulticides are generally used for perimeter spraying of mosquito habitat
areas when the numbers reach nuisance levels.
The effect of chemicals used for mosquito control on non-target species must be considered before
using any chemical so as not to place native flora and fauna at risk. This is why integrated management
(design and monitoring in combination with control) is highly important to ensure that “trigger”
conditions are identified for optimum application of chemicals to minimise larval and adult numbers.
The trigger levels and the extent of required mosquito control shall be determined in collaboration with
the Shire of Ashburton Health Officer, Health Department WA and the Organisations working in the
AINSA upon development approval, final plant design plans and the baseline monitoring.
Appropriate expertise should be engaged for the selection and application of chemical and/ or
bacteriological larvicides and adulticides. Chemicals should only be applied at the applicable label rate
to ensure minimal adverse impact on the public, workers and the environment. Application timing for
different larvicides and adulticides are outlined on the Department of Health website
https://ww2.health.wa.gov.au/Articles/A_E/Chemical-control-of-mosquitoes .
Larvicides
The preferred larvicides to use include Bacillus thuringiensis var. israelensis (Bti) and Bacillus
sphaericus (Bs), as they will not adversely affect non-target species, such as bees, fish, aquatic
organisms and birds (Department of Health, 2021). Bti is a crystalline endotoxin that, once ingested
by the larvae, leads to death. Bti kills mosquito within 24 hours and should be applied at the
recommended dosage rates based on monitoring results.
Insect growth regulator (IGR), S-methoprene may also be considered (if Bti and Bs are ineffective);
however, it will have a low to moderate level of adverse effect on the above non-target species. This
product is available in several different formulations, including the slow-release pellets and briquettes,
which ensure ongoing control for a period of approximately 150 days. (S)-methoprene has no effect
on mosquitoes which have reached the pupal or adult stage of development at time of treatment.
Adulticides
Adulticides to use to treat mosquito breeding areas include synthetic pyrethroid (2% deltamethrin)
applied using space spraying equipment (generally referred to as foggers) and come under a range of
product names (e.g., Shire of Ashburton uses Aqua-K-Othrin). As adulticides are not target-specific,
fogging is only recommended if mosquito numbers exceed agreed trigger levels and completed during
optimal environmental conditions for it to be effective without causing environmental or human health
issues.
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4.2

INDIRECT MANAGEMENT METHODS
Applying relevant policies and procedures, training of employees, awareness campaigns (public and
employees), complains registers and preparation of seasonal risk calendars can assist with mosquito
management in an indirect way.

4.2.1

Public/ workers education
Company (Hastings) policies and procedures should be developed and communicated to the
workforce (and public as applicable), to raise their awareness of mosquito-borne diseases in the site
and outline precautionary measures they can take to reduce personal risk of infection. Generally, this
information can best be delivered to the workforce through a comprehensive site induction/ training
program.
Hasting’s managers and on-site supervisors should communicate the requirements of applicable
mosquito management policies and procedures and enforce them as required.
In order to inform the public of the mosquito-borne health risk, Hasting’s should liaise with the Shire of
Ashburton and the Department of Health WA, to publish any mosquito alerts based on the monitoring
data (including nuisance mosquito complaints) and provide information on personal protection.

4.2.2

Personal Protection
Self-protection measures can be an effective measure to prevent the mosquito bites as well as the
spread of disease. Employees of the processing plant can protect themselves from mosquito bites by:
▪

Wearing appropriate PPE (long sleeve shirt, trousers (preferably lighter colour and loose),
gloves and a hat (fly net can be used during maintenance activities to minimise risk of being
bitten));

▪

Using mosquito repellents with at least 20% DEET. Care should be taken to read and adhere
to directions for use associated with each product;

▪

Avoiding outdoor activity during the time of day mosquitoes are most active - one hour before
and one hour after sunset;

▪

Electric Insect Repellers (the type that release insect repellent) and yellow lighting are useful
near work offices. Note: Electronic bug zappers are not effective for mosquito control, and they
often kill more useful insects;

▪

Ensuring doors and windows have appropriate screens in good repair;

▪

Attending relevant inductions / training / information sessions on mosquitoes particularly prior
to peak season; and

▪

Reporting areas with nuisance mosquito numbers.
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5.0

MONITORING
Monitoring will be the most critical aspect of the mosquito management process. Effective monitoring
enables timely and effective treatment and ensures the safety of workers and the public whilst
minimising use and effect of chemicals on the environment.
The following monitoring steps are required to minimise mosquito breeding and hatching:
1. Hastings shall monitor for larvae and adult evaporation ponds and any areas where stagnant water
may be present using the following schedule:
o

All year round – within 2-3 days of high rainfall inspect any stagnant water areas within
the processing plant including ponds. This ensures that the selected treatment (refer
4.1.2) can be applied at the right stage of the mosquito lifecycle to reduce chemical
use.

o

Until water subsides, attend treated sites every 4 days to check the efficacy of treatment
and reapply treatment if required.

2. Irrespective of above Hastings shall undertake the following monitoring every 2 weeks (14 days)
during September to April and during king tides (vary with the season but generally April –
May) to:
o

observe for larval activity (monitoring via larval dipping);

o

set up mosquito traps late afternoon (adult mosquito trapping); and

o

recover mosquito traps early morning every 15 days (captured mosquitoes are frozen,
identified, counted and the data is recorded and submitted to Shire of Ashburton Health
Officer).

3. If the larval and or adult mosquito numbers per trap exceed trigger number of adult mosquitoes /
larvae (to be confirmed at the detailed stage of the OREP (generally ~ 150 adult mosquitoes per
trap per sampling) control of mosquitoes will be required using chemical means.
4. The frequency of monitoring will be reviewed and adjusted in collaboration with the Shire
Environmental Officer dependant on season and on the results of monitoring undertaken.
5.1

DISEASE NOTIFICATION AND REPORTING
RRV, BFV and MVEV are all notifiable communicable diseases under the WA Health Act 1911. As
such, any medical practitioner or nurse attending a patient whom they know or suspect to have a
notifiable communicable disease has a legal obligation to report the diagnosis to the Department of
Health WA.
This responsibility will rest with the treating practitioner, who will likely be located at the Onslow District
Hospital (Hospital Road, Onslow).
Any incidents involving mosquito bites that require medical attention or first aid should be reported in
accordance with the Hastings Incident Reporting procedures.
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6.0

CONTINGENCY MEASURES
While monitoring and control measures minimise the risk of mosquito borne disease, the ongoing
success of the control program is dependent on timely and appropriate application of controls. This
ensures not only human safety but also minimises impact on the environment. While the monitoring
program will provide information on the timing for different control measures and the success for the
applied treatments, climatic changes as well as the previous inappropriate application may cause
mosquito numbers to escalate. As a result, contingency plans should be in in place including:
▪

Altering timing, type and concentration of chemical applied;

▪

Increasing area of control if applicable particularly after cyclone;

▪

Ensuring that regular monitoring occurs as scheduled;

▪

Ensuring that appropriate supplies for mosquito control are available including personal
repellents particularly prior to cyclone season;

▪

Prepare relevant health and safety information that can be published promptly to inform workers
and public on any mosquito borne disease risks;

▪

Ensure post cyclone clean up and repair of any infrastructure necessary to minimise mosquito
breeding habitats; and

▪

7.0

If the applied chemicals are not working apply alternatives and monitor.

STAKEHOLDER ENGAGEMENT
Stakeholder engagement is necessary to ensure successful implementation of the Mosquito
Management Plan. Stakeholders include both internal and external parties.
Internal stakeholders to this MMP include:
▪

Hastings Onslow Rare Earths Plant Health and Safety, and Environmental teams,

▪

Hastings Onslow Rare Earths Plant employees, and

▪

Contractors (on and around site).

The external stakeholders to this MMP include:
▪

Shire of Ashburton (SoA);

▪

WA Department of Health (DoH);

▪

Western Australian Planning Commission (WAPC);

▪

Department of Biodiversity Conservation and Attractions (DBCA);
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▪

WA Department of Water and Environmental Regulation (DWER),

▪

Surrounding landowners and operators (e.g., Indigenous groups, Onslow Salt, BHP, Chevron
and cattle station operators).

8.0

MMP REVIEW AND MANAGEMENT
Due to the nature of mosquito management, and the variability of factors influencing mosquito
occurrence and disease risk, there will be an ongoing need to update the MMP.
This MMP will need to be updated once full details of the development are available and the baseline
study is completed. In addition, as new innovations in mosquito management evolve, this will need to
be reflected in the updated MMP.
Once implemented, an annual review of results from consecutive seasons to identify emerging trends
or risks is required so that management strategies and actions can be adjusted. The plan should be
assessed for its effectiveness as a management tool – if unsatisfactory it will need to be updated.
It is essential to ensure that good record keeping practices are in place for the review and auditing
purposes (both internal and external e.g., Hasting management team or Health Department WA / Shire
of Ashburton) as well as ensure current staff and any future employee/s involved with delivering the
MMP have access to background knowledge.
The following records should be kept on the Hastings centralised database:
▪

Details of larval sampling surveys and adult mosquito trapping results;

▪

Chemical larvicide and adulticide treatments;

▪

Safety Data Sheets (SDS) and product information for the chemicals used;

▪

Inventory of chemicals and the quantities uses for control;

▪

Mosquito Monitoring results and reports;

▪

RRV/BFV notifications and associated documentation including medical certificates and the
Incident Report forms;

▪

Annual complaint register;

▪

Training / induction register; and

▪

Disease risk notifications / media releases.

An internal annual report should be prepared to summarise the mosquito management actions that have taken
place throughout the previous mosquito season. This report should be a ‘living’ document and the data updated
each year to show trends or differences between seasons, inform effective management and ensure adequate
budgets and resources are set aside for the following season/s.
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APPENDICES
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Appendix 1 Onslow Rare Earths Plant Plan Details

Figure 1. High Level Hydromet Process Flowsheet (Source: Hastings, 2021)
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Figure 2. Preliminary OREP layout
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Appendix 2. Extent of Baseline Mosquito Studies conducted by Chevron in 2010–2011 outlining distribution of key pest and disease vector
species

Figure 1. Mosquito Monitoring program boundary (red) and Wheatstone project (blue) (Source: Chevron, 2012)
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Figure 2. Location of survey sites and recorded distribution of Aedes vigilax (Source: Chevron,
2012)
Shaded areas represent potential biting risk: Yellow = Moderate and Blue = low

October 2021

26

ONSLOW RARE EARTHS PLANT: MOSQUITO MANAGEMENT PLAN

Figure 3. Location of survey sites and recorded distribution of Culex annulirostris (Source:
Chevron, 2012)
Shaded areas represent potential biting risk: Blue = low
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