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Introduction

The Shire of Gnowangerup conducts a Mosquito Management Baiting Program to help
minimize the public health risk associated with mosquitoes. The Shire is developing a
management strategy to reduce nuisance from biting mosquitoes and to mitigate diseases in
the local population.

The Shire of Gnowangerup will also cooperate with the Shires of Katanning and Broomehill-
Tambellup, to form a Contiguous Local Authority Group or better known as a CLAG.

The CLAG would consist of the local authorities:
e Shire of Gnowangerup
e Shire of Broomehill-Tambellup

e Shire of Katanning.

This would enable a regional approach to vector borne diseases for shires located north of the
Stirling Ranges.

It is the wish of the CLAG members to work with the Department of Health to seek funding of up
to 50% of the CLAG’s mosquito larvicide purchases, as well compiling state data on notifiable
diseases and environmental information to assist in CLAG treatment programs.

It shall be the intent of all CLAG members to sign a Memorandum of Understanding with the
DOH and have a current Mosquito Management Plan in place.

The CLAG will (upon formation) collate information from its members to aid in public
consultation and to measure the effectiveness of mosquito control techniques.

Location

The Shire of Gnowangerup is situated in the Great Southern area, approximately 354 kilometres
South — East of Perth and 140 kilometres from Albany via the Chester Pass Road. It covers an
area of approximately 5,000 square kilometres. The overall population of the Shire is
approximately 1,215 persons and the towns of Gnowangerup, Ongerup and Borden and district
of Amelup are located within the Shire.

There are approximately 100 species of mosquitoes in Western Australia (WA), a number of
which are serious pests and/or disease vectors.

Common Mosquito Virus Infections in Australia include the following: Arbovirus, Barmah Forest
Virus, Dengue, Malaria and Ross River Virus.

Traps were placed December 2020 in potential breeding grounds to identify the predominant
mosquito species present throughout the Shire.

The predominant species was Aedes camptorhynchus.



This species can travel 3-5 kilometers from breeding sites and are vicious biters. They are
known carriers of both Ross River and Barmah Forest viruses and are active in winter, spring
and early summer. Their breeding habitats include salt marshes, in particular sites which
contain the plant species samphire.

There are numerous creeks flowing through the Shire of Ghowangerup. In particular, the
Gnowangerup Creek, Warperup Creek and Ongerup Creek are all in close proximity to the three
towns, where resident populations are denser. Samphire has been observed growing in these
creek beds and surrounding areas.

As part of the Shire of Ghowangerup Mosquito Management Plan, briquettes and granules are
placed into stagnant water breeding sites.

Goals, Aims and Objectives
Goal

To reduce the numbers of nuisance and disease vector mosquito species to a level where the
impact on human populations is kept to an acceptable level.

Aims

1. To collect reliable data on adult and larval mosquito populations to form the basis of an
ongoing mosquito management plan.

2. To meet the requirements of Section VIl of the Health (Miscellaneous Provisions) Act
1911 with respect to nuisances.

3. To allow residents and visitors to have a reasonable quality of outdoor life; and

4. To protect the environment (natural habitat), whilst prioritising mosquito management.

Objectives
1. To conduct a baseline survey of larval and adult mosquito activity.
2. To tailor a treatment plan targeting larval and adult mosquito activity.

3. To conduct an educational communication program to manage domestic mosquito
breeding sites and encourage residents to take precautionary measures to prevent being
bitten; and

4. To review the effectiveness of this plan and identify any opportunities for future
improvement.



Strategic Implications

The Shire of Gnowangerup Strategic Community Plan 2017-2027 identifies two key strategic
objectives that support the development of a mosquito management program:

1) A community objective to ensure residents feel safe and confident in their ability to travel
and socialise within their community. The plan outlines the initiative to build a healthy
community that is aware of and responsive to current public health risks.

2) An environmental objective to enhance, preserve and protect local ecology and
biodiversity of natural ecosystems. The plan outlines the initiatives to conserve and
enhance open spaces and conserve natural vegetation, native reserve condition and
bush land.

Mosquitoes

There are almost 100 species of mosquitoes in Western Australia and many of them can be
serious pests. In addition to being a nuisance, some species of mosquitoes can also pass on
viruses when they bite.

The main viruses transmitted in the southwest of Western Australia are:
e Ross River Virus (RRV)

This is the most common virus transmitted by mosquitoes in Western Australia.
Symptoms include joint pain and swelling, sore muscles, rash, fever and fatigue.
Symptoms may persist for several weeks to months and in some cases can cause
ongoing health issues for years.

e Barmah Forest virus (BBV)
This disease has similar symptoms to RRV disease but is not as common.

Reducing mosquito populations and reducing human-mosquito interaction is the only way to
reduce the risk of the community being exposed to a mosquito-borne disease by the
implementation of an integrated mosquito management plan.

The lifecycle of a mosquito has four developmental stages - egg, larvae, pupae and adult. The
whole lifecycle from hatching to flying adult can take several weeks during the winter months
and as little as 5-7 days in the summer months. Different species of mosquitoes will breed in
different environments.

Nuisance/Disease Risk

There is limited information available about the extent of the mosquito problem within the Shire
of Gnowangerup. Reports of nuisance levels of mosquitoes are received seasonally which may
indicate an environmental trigger. Further investigation is required to assess the risk and define
the extent of the problem.



Mosquito borne virus notifications: RRV Cases occurred in the warmer months between
October and April.

Mosquito Management - Control Options/Strategies
Physical Controls

Draining or backfilling known breeding sites.
Cover unused tyres with tarps.

Use yellow covers for external lights.

Chemical Controls

Fogging adult mosquitoes.

S-methoprene Insect Growth Regulator. S-Methoprene is a juvenile hormone (JH)
analog which acts as a growth regulator when used as an insecticide.
Methoprene does not Kill insects. Instead, it interferes with an insect's life cycle
and prevents it from reaching maturity or reproducing. Disrupts all 4 growth
cycles.

Cultural Controls

Public education program encouraging self-assessment and remediation of
potential domestic breeding sites and exposure to risk. Removing, emptying or
covering water holding containers creating stagnant water. Cover Up, wear long,
loose fitting, light coloured clothing to cover exposed skin. Repel, application of
insect repellent to all areas of exposed skin.

Biological Controls

Natural predators such as fish.

Bacillus thuringensis israelensis (B.t.i.) or Bacillus sphaericus (B.s) which contain
spores and endotoxins of naturally occurring bacterium. Bacillus Thuringiensis
Subspecies Israelensis (Bti) bacteria is found in soil. Btiis used as a larvicide to
kill larvae before they can grow into adults that can bite people. Bti disrupts the
first 3 growth cycles.

The Shire of Gnowangerup currently use the following products:



ProLink XR Briquettes

contain S-Methoprene 80g/kg with the remainder Trade
Secret ingredient

Vectobac G Granules

contain BTI 2.8% and 97.2% Trade Secret ingredient. This
product disrupts only the first 3 growth cycles.

VectoPrime FG

The preferred Granule to be used because unlike the
VectoBac G, it contains both BTl and S-METHOPRENE. This
makes it more effective due to preventing all 4 stages of lava
growth cycles.

Recommendations — Mosquito Management Proposal

The following recommendations are outlined to ensure the mosquito management is targeted
and effective:

Work with surrounding local governments, the Shires of Broomehill-Tambellup and
Katanning to form a CLAG in cooperation with the Department of Health.

Complete a baseline survey including fortnightly adult and weekly larval monitoring
during the breeding season (September — March) to identify breeding sites, identify
appropriate permanent adult trapping sites and potential environmental triggers for
increased mosquito populations. As the predominant species identified in an initial
shapshot survey was Aedes camptorhynchus, it is also recommended that rain filled
depressions and containers are inspected for larval activity after rain events.

Procure a Field Kit containing sampling equipment to collect samples of Adult Mosquitos
for identification, Field First Aid Kits, Field Tubes and Spreaders for Granules, a
Microscope for identification of species and PPE to protect from insect and snake bites.

Treat identified breeding sites with physical, chemical and/or biological controls and
monitor for effectiveness.

Implement a procedure to take nuisance mosquito complaints from residents in order to:

a) obtain more information relating to the problem, if and when the mosquitos bite, when
the mosquitoes are active and when nuisance numbers were first noticed.



b) set an adult mosquito trap to confirm there are nuisance numbers of mosquitoes
present (50+) and to identify these mosquitoes in order to accurately target potential
breeding sites.

c) identify a trigger point to conduct chemical and/or biological controls, to reduce adult
populations.

¢ Record weather observations, mosquito borne disease notifications and resident
complaints for the season to help identify environmental triggers.

e Report on findings for future reference and development of an ongoing management
plan.

Mosquito Management — Ongoing Monitoring and Surveillance

Once management strategies have been identified, it is essential that an ongoing monitoring
and surveillance program is implemented. This work is critical to the overall program and will
enable:

e timely decisions to be made regarding when management strategies need to be
implemented.

o effectiveness of management strategies to be assessed.
e known breeding sites to be further defined; and
¢ |dentification of potential new breeding sites.

Ongoing monitoring and surveillance should be carried out in a manner similar to the baseline
data investigation.

Budget Requirements

Due to environmental variations from year to year; the budget will need to be dynamic and
adjusted according to the current season.

Training/Staff Development

During October 2020, Don Sorensen, the Environmental Health Industrial and Mosquito Control
Officer, City of Bayswater visited the Shire of Gnowangerup to train staff in all aspects of
mosquito education and management.

Training and staff development included:

« Taking water samples onsite to determine mosquito lava population.
+ Identification of Mosquito species.

* Trap setting and collection of mosquitoes.

* Creating floating briquettes and the cane supports.



+ Treated identified breeding grounds with chemical and/or biological control.

* Gathered detailed information when receiving complaints.

Note: The Department of Health runs biennial Mosquito Management Courses. The Shire will
arrange to have staff undertake professional development on an ongoing basis when training is
available.

Procedure Manual

Mosquito Control Procedures have been developed to support the operational requirements of
the Mosquito Management Plan. The Mosquito Control Procedures contain:

e Species ldentification

e Chemical and/or biological control.

e PPE recommended for mosquito control.

e Field Kit content and uses.

e Briguette Foam Boat manufacture and installation onsite.
e The Field Tube and Granule distribution onsite.

¢ Field First Aid and Hand Hygiene.

e Setting adult traps, collection and recording data.

e Larval monitoring, collection and recording data.

e Mosquito Control suppliers and contacts.

Review

The Mosquito Management Plan will need to be reviewed and amended on an annual basis, or
more often if new suitable treatment options become available. This will allow for the
incorporation of seasonal variations and to adjust management strategies as trends begin to
emerge over time.



Baiting Sites

There are four baiting locations in the Shire of Gnowangerup as shown in the map below.

Town of Gnowangerup

Mosquitos can travel within a 5km radius from the breeding site. The black circle on the image
below displays a 5km radius around the townsite.

10



D
Gnowanger(p Roadhouse »

11



Gnowangerup South Baiting Site Overview - 2021
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The Wastewater Channel (Site 1) flows into Stagnant Pools (Site 2). Most of the breeding
appears to be in the grass filled portion of the Wastewater Channel (Site 1), and the Stagnant
Pools (Site 2).

Site 1 Septic Ponds

Site 1 Wastewater Channel
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Town of Ongerup
The town of Ongerup Baiting Site covers a 5km radius.

Town of Ongerup Baiting Site Overview - 2021
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Town of Borden
The town of Borden Baiting Site covers a 5km radius.

Town of Borden Baiting Site Overview - 2021
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Amelup and the Stirlings
Amelup and the Stirling Range Baiting Site covers a 12km radius.

The,Lily'Stirling Range.
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Appendix A — Rainfall by Location

(Source: Bureau of Meteorology, retrieved from: http://www.bom.gov.au/climate/data/index.shtml)

Year Location Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec ?Str;lljsl
BORDEN 3.4 1.8 11.8 52 8.8 33 44.4 32.2 25 15 9.6 60.2 297.2
GNOWANGERUP 9 1 7 45 23 33 50 33 25 12 12 250

2002 ONGERUP 7.4 6.2 17.6 40.2 27.8 42.8 45.4 25.6 25.4 14.8 25.6 278.8
MINDARABIN 9 1.2 3 34.2 12 42.2 19.6 20.8 13.8 10 165.8

AMELUP 2.5 0 12 62 11.5 38.8 30.5 38 35.2 9 10 249.5

Totals 31.3 10.2 514 233.4 55.3 132.6 179.4 108.1 141.2 121.4 59.2 117.8 1241.3

BORDEN 0.4 22.6 45 45.6 26 24.6 36 69 74 70.6 2.6 416.4
GNOWANGERUP 0 8 30 23 38.4 37.6 36 74 78 43 27 0 395

2003 ONGERUP 0 38.4 45 59 38.6 32.2 48.4 64.6 84.2 82.6 19.8 13.2 526
MINDARABIN 0 37 55.8 41.4 34.2 57.6 76.4 49.2 39.4 9.8 400.8

AMELUP 0 103 50 49.5 30.5 55 80 74 46 1.4 489.4

Totals 0.4 106 278.8 177.6 152.5 166.3 209.6 265.2 392.6 319.4 132.2 27 2227.6

BORDEN 44.6 2.8 5.6 7 22 63 28.6 29.8 22.6 20.2 10 256.2
GNOWANGERUP 39 2 8 7 22 73.6 41 64 21 16 17 9 319.6

2004 ONGERUP 49.8 21 10.8 9 23 52.4 32.2 38 24.4 23.2 16 21.8 321.6
MINDARABIN 34 3.4 8.2 3.8 21.6 50.4 42.4 21.6 14.2 11.8 211.4

AMELUP 31 1.5 5 3 21 51.5 42.5 42.5 17.5 15 5 235.5

Totals 198.4 30.7 37.6 29.8 109.6 290.9 186.7 144.5 114.3 91 53.2 57.6 1344.3

BORDEN 0.4 2.6 69 69.2 80.4 57.2 27.8 70.6 44.2 22.2 39.8 10.8 494.2
GNOWANGERUP 0 3 72 68 113 51 23 64 53 39 30 7 523

2005 ONGERUP 1.4 3.8 48.8 66.4 119.8 71.6 18.8 57.6 45.6 23.4 44.2 10.4 511.8
MINDARABIN 0 33.2 135.6 68.6 48.1 51.6 20.4 7.2 364.7

AMELUP 6 3 68.3 79 105 61.3 23.5 60.9 37.5 41 34 16.5 536

Totals 7.8 12.4 291.3 282.6 553.8 309.7 93.1 301.2 231.9 125.6 168.4 51.9 2429.7

BORDEN 66.2 3.6 4.2 37.8 23.8 15.4 57 40.8 16.2 16 16.6 1.4 299
GNOWANGERUP 70 0 3 43 22 17.4 50 41 15 10.6 14.4 2.6 289

2006 ONGERUP 59.4 13.2 9.4 34.4 21.2 17.8 59.8 37 18 13 20 1 304.2
MINDARABIN 46.6 2.7 5 26.8 14.6 12.4 51.2 40.4 19.4 7.2 20.6 0 246.9

AMELUP 39 2 3.5 42.8 9.5 22 57 51.5 21.3 14.5 13 1 277.1

Totals 281.2 21.5 25.1 184.8 91.1 85 275 210.7 89.9 61.3 84.6 6 1416.2

BORDEN 19 1.2 9.6 33.9 22 28.2 61 36.2 46.1 58 2 37.2 354.4
GNOWANGERUP 18.2 3 8.4 46.2 15 32.2 75.8 35 45.6 68.6 0 62.2 410.2

2007 ONGERUP 26.6 0 9.2 314 16.2 27.2 51 39.6 42.8 39.6 0.4 85.2 369.2
MINDARABIN 17.2 0 5.4 32.6 12.8 27.5 67.6 29.6 35.6 0 28.4 256.7

AMELUP 20 9 24 41.7 25 35 55.3 32.6 54 1 53 350.6

Totals 101 13.2 56.6 185.8 91 150.1 310.7 173 134.5 255.8 3.4 266 1741.1

BORDEN 6.2 9.8 1 49.9 31 70.6 77.5 9.6 45 73.2 65.9 45 484.7
GNOWANGERUP 6.5 2.3 0 57.8 38 59.8 76 14 41.6 86.8 40.2 73.8 496.8

2008 ONGERUP 16.8 7.6 6.6 61.2 24.6 40.6 58.6 6.6 52.6 54.6 65.8 31.8 427.4
MINDARABIN 5.4 6.8 2.6 64 38 47.6 72.6 7.4 41.2 18.4 304

AMELUP 0 18.2 0 69.5 33.8 39 71 11 40.2 50.5 333.2

Totals 34.9 44.7 10.2 302.4 165.4 257.6 355.7 48.6 220.6 214.6 171.9 219.5 2046.1
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http://www.bom.gov.au/climate/data/index.shtml

Year Location Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec ?Str;lljsl
BORDEN 11.8 11.4 17.1 13 18.6 100.3 39.6 28.4 38.2 9.8 22.8 1.2 312.2
GNOWANGERUP 11.2 15.6 23 11.4 29.6 95 46.4 37.2 9 19 0 297.4

2009 ONGERUP 16.2 12.6 34.4 10.8 9 78 37 42.4 47.2 12.2 40.2 2.2 342.2
MINDARABIN 8.4 2.8 24.6 12.4 10 69.8 36.6 39.2 52.4 6.4 18 0 280.6

AMELUP 11.8 13 16.5 3 12 82.5 42.5 24.5 46 5.2 31.5 1.5 290

Totals 59.4 55.4 115.6 50.6 79.2 425.6 202.1 171.7 183.8 42.6 131.5 4.9 1522.4

BORDEN 0.4 8.8 39.6 50 27 32.2 53 38 12 11.2 23 8.6 303.8
GNOWANGERUP 1.4 16.8 42.8 11.2 26.6 26.2 44 37.8 11.6 13.8 27.2 18.2 277.6

2010 ONGERUP 4.2 11.8 24.8 24.4 35 39.6 55.6 38.6 9.8 13.2 26.2 10.4 293.6
MINDARABIN 0.4 15.8 36.8 17.4 25.5 38.8 49 24.4 13 6.8 19.2 7 254.1

AMELUP 2.5 28 37 83.5 21.5 27 51 45.5 10.5 8 17 8 339.5

Totals 8.9 81.2 181 186.5 135.6 163.8 252.6 184.3 56.9 53 112.6 52.2 1468.6

BORDEN 68.6 3.2 6.6 26 36.6 35.8 39.6 45.2 27.6 62.2 59.4 102.2 513
GNOWANGERUP 78.8 6.4 14.6 22.6 36.4 48.6 57.4 47.2 36.6 80.6 69 62.2 560.4

2011 ONGERUP 51.6 9 5 20.6 34.4 49.4 45.4 36.2 25.8 56.6 86.4 70.6 491
MINDARABIN 50.8 2.6 0 25.4 33.4 46.4 56.2 49.6 32.6 77.4 68 442.4

AMELUP 64 3 2.5 14 51 39.5 38 50 33 83.5 54.5 53.5 486.5

Totals 313.8 24.2 28.7 108.6 191.8 219.7 236.6 228.2 155.6 360.3 269.3 356.5 2493.3

BORDEN 3.4 9.8 7.4 7.4 18.6 57.8 15.2 32.8 35.6 16.4 24.8 30.2 259.4
GNOWANGERUP 23.2 9.2 7.8 8 24 108.8 12.8 42.6 46.4 10.4 17 26 336.2

2012 ONGERUP 19.6 17.6 16 10.8 27.6 56.8 38.5 32.8 44.6 13.2 24 40.4 341.9
MINDARABIN 16 12.2 9.8 5.2 35 67.2 11.2 41.6 42.2 8.8 34.2 283.4

AMELUP 5.5 4.9 8.1 8.5 37 80 26.5 29 46 8.5 22.5 26 302.5

Totals 67.7 53.7 49.1 39.9 142.2 370.6 104.2 178.8 214.8 57.3 88.3 156.8 1523.4

BORDEN 16.4 0 48 8.2 42 20.8 50.6 69.9 88.2 38.6 6 3.7 392.4
GNOWANGERUP 18.2 1 69.2 9 64.5 25.8 45.2 60.6 88.6 16 6.6 2.6 407.3

2013 ONGERUP 13.1 3.2 50.4 6.8 66 39.6 35 59.4 77.2 24.6 7.6 4.2 387.1
MINDARABIN 3.6 53 3.4 62.4 12.6 38.6 51.2 69.8 16.4 1.6 0 312.6

AMELUP 22 0 59.5 27.5 46.5 14 50.5 71 109 0 8.5 19 427.5

Totals 69.7 7.8 280.1 54.9 281.4 112.8 219.9 312.1 432.8 95.6 30.3 29.5 1926.9

BORDEN 0 0.6 1.8 8 69 69.8 29.6 24.6 90.4 11.4 305.2
GNOWANGERUP 0 0 1.8 12 75 30.6 62.6 32.8 36.8 48 69.2 6.4 375.2

2014 ONGERUP 1.6 10.2 8 19 65.4 28.6 61.4 37.2 32.8 55.4 56 19.8 395.4
MINDARABIN 0 11 7.4 11.8 60.2 23.6 56.8 49.4 34.4 41.8 89.4 6.4 392.2

AMELUP 0 0 1.5 8 83.5 18.9 70.9 42.9 40.7 64.5 52.5 8.1 391.5

Totals 1.6 21.8 20.5 58.8 353.1 101.7 321.5 191.9 169.3 209.7 357.5 52.1 1859.5

BORDEN 0 28 19 33.8 35 40.4 50.2 43.6 23 26.2 20.2 29.4 348.8
GNOWANGERUP 0 19.4 17 37.8 31.6 30.2 61.2 52.8 15 46 24.4 335.4

2015 ONGERUP 1.2 20 16.4 30.4 31.8 34.4 45 43.8 22.2 22.6 31.8 29.8 329.4
MINDARABIN 0 5.8 11.2 33.8 24 32.4 28.8 41.6 15 7.4 28.6 25.6 254.2

AMELUP 0 14.8 16.9 58.2 42.3 38.2 54.9 65.1 26.3 38.3 20.1 31.6 406.7

Totals 1.2 88 80.5 194 164.7 175.6 240.1 246.9 101.5 94.5 146.7 140.8 1674.5
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Year Location Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec ?Str;lljsl
BORDEN 118.8 17.2 47.8 34.2 34.4 44.4 18.4 44.2 38 27.6 10.6 34 469.6
GNOWANGERUP 154.8 7.2 51.4 28.8 45.8 57 30 59.1 30.8 23.2 10.2 37.6 535.9

2016 ONGERUP 108.6 8.4 56.4 36.8 34.8 49.2 24.8 74.2 36.6 24.8 8 42.6 505.2
MINDARABIN 53.8 4 40.7 37.4 51.6 37 29.2 46.8 25.8 11.8 6.2 36.3 380.6

AMELUP 99.1 25.1 54.4 41.3 40 48.1 31 59.7 32.1 40.7 16.8 48.6 536.9

Totals 535.1 61.9 250.7 178.5 206.6 235.7 133.4 284 163.3 128.1 51.8 199.1 2428.2

BORDEN 0.6 147.2 39 10.6 27 20.3 53 54.4 67.4 17.9 10.8 19 467.2
GNOWANGERUP 0 155.4 35 28.4 26.8 7 48.2 50 64.6 23.8 8.4 18.8 466.4

2017 ONGERUP 5.4 169 30.4 16.2 14.6 30.2 54.2 48.8 88.6 22.8 12.4 16 508.6
MINDARABIN 3.2 136 32.8 16.4 17.4 7.8 43 47 59.6 32 8.8 19.6 423.6

AMELUP 0 102.2 32.5 4.9 15.8 17.8 63.3 63.8 89.3 9.6 6.4 28.5 434.1

Totals 9.2 709.8 169.7 76.5 101.6 83.1 261.7 264 369.5 106.1 46.8 101.9 2299.9

BORDEN 13.8 4.4 15.4 17.8 9.6 35.4 35.4 51 10.4 21 20.4 17.1 251.7
GNOWANGERUP 22.6 6.6 20 15.2 16 49.8 39.4 63.2 7.8 40.4 29.6 7 317.6

2018 ONGERUP 19.6 9.1 16.4 14.3 10.6 40.5 34.3 57.2 11.1 28.8 26.6 268.5
MINDARABIN 17.2 26 16.2 8.4 13.2 37.4 54.2 51 11 21 21 11.4 288

AMELUP 12 0.5 14.8 7.9 10.9 50.8 45.8 67.2 15.1 28.2 34.7 13.7 301.6

Totals 85.2 46.6 82.8 63.6 60.3 213.9 209.1 289.6 55.4 139.4 132.3 49.2 1427.4

BORDEN 1.6 0.4 55.6 15.6 16.6 50.6 43.6 324 18 17.2 3.4 1.5 256.5
GNOWANGERUP 2.6 0 62.2 20 16.4 76 46 41.6 19 27 3 0.4 314.2

2019 ONGERUP 1.3 0.6 41.7 19.8 18.5 37.4 55.1 40.4 3.1 217.9
MINDARABIN 0 0 34 12.6 12.2 50.6 44.2 40.8 20.8 17 5.8 0 238

AMELUP 3 1.1 54.3 11.7 17.4 43.5 40.9 37.8 13.6 32 9.9 2.2 267.4

Totals 8.5 2.1 247.8 79.7 81.1 220.7 212.1 207.7 71.4 133.6 25.2 4.1 1294

BORDEN 0 23.6 18 8.6 33.6 28 23.8 68.6 324 3.6 33.2 3.6 277
GNOWANGERUP 0 13.6 20 8.6 21.8 38.2 31.6 80.6 28 5 44.6 1 293

2020 ONGERUP 0.6 48.3 16.1 14.8 38.2 29.4 29.4 73.6 37.6 13.6 51.7 7.8 361.1
MINDARABIN 0 30.8 8.4 10.2 35.8 38.4 34.8 58.6 44 4 38.8 0.6 304.4

AMELUP 0.4 47.1 28.9 6.2 35.7 39.8 29.4 67.1 40.3 2.8 45.1 14.8 357.6

Totals 1 163.4 91.4 48.4 165.1 173.8 149 348.5 182.3 29 213.4 27.8 1593.1

BORDEN 10.6 25.8 45.8 56 64.6 202.8
GNOWANGERUP 8 38 27.6 62 67 202.6

2021 ONGERUP 9 20.6 46.4 51 41.8 168.8
MINDARABIN 0 12 35.2 36.6 83.8

AMELUP 8.8 39.3 33.2 62.8 100.1 244.2

Totals 36.4 135.7 188.2 268.4 273.5 0 0 0 0 0 0 0 902.2
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Appendix B — Species Identification
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Mosquito common to the Great Southern Region of Western Australia
The Southern Saltmarsh Mosquito — Aedes Camptorhynchus

This mosquito is prevalent in winter and spring and able to breed in
fresh water, coastal inland brackish water, tidal salt marshes, bushland
and creek lines.

A Human Disease Carrier of Ross River Virus and Barmah Forrest
Virus.

Domestic Container Mosquito — Aedes Notoscriptus

This mosquito prefers fresh water and breeds in pools of water left by
the rain and receptacles around the home.

A Human Disease Carrier of Ross River Virus.

Common Banded Mosquito — Culex Annulirostris
! This mosquito prefers to breed in warm fresh water, mildly brackish
, /\ \ water, man-made lakes and containers over much of the year,
/‘/ M particularly after heavy summer rain. A Human Disease Carrier of
Ross River Virus, Barmah Forest Virus, Murray Valley encephalitis

/11 A (MVE) virus and West Nile virus Kunjin strain (WNVkun).

Anopheles Annulipes
This mosquito prefers permanent and semi-permanent fresh water.

Not a Human Disease Carrier.

Culex Globocoxitus

This mosquito prefers swamps and ground pools.

Not likely to be an important Human Disease Vector as it rarely bites
humans.
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Appendix C - Results of Adult Trapping
Results of adult trapping performed in January 2019

A sampling program was initiated by Ms Sharna Walsh and the below table outlines the results of
adult trapping conducted in January 2019 and shows the predominant species present in all three
localities at the time of sampling was Aedes camptorhynchus.

Date Location # Species
27 Aedes camptorhynchus; 1 Aedes notoscriptus;
lonie | Cmgenp (EE2y) £ 4 Aedes sagax; 4 Aedes stricklandi
10/1/19 | Borden Golf Club 35 31 Ae'deslcamptorhynchus; 2 Anopheles
annulipes; 2 unknowns
17 Aedes camptorhynchus; 1 Aedes notoscriptus;
10/1/19 | Borden (Creek Bed) 21 3 Culex species unknown
11/1/19 | Gnowangerup Pool Road Trap 20 17 Aedes camptorhynchus; 3 unknowns
11/119 | Gnowangerup (4 Park Road) 4 1 Aedes notoscriptus; 2 Culex species unknown,
1 unknown
7 Aedes camptorhynchus; 2 Anopheles annulipes;
11/2/19 | Gnowangerup (Alladyce Street) 23 12 Culex species unknown; 2 unknowns
11/1/19 g‘trr‘g“;"t?”ger“p (EE hiebonz 20 | 20 Culex species unknown
. . 4 Aedes camptorhynchus; 3 Anopheles annulipes;
11/1/19 | Gnowangerup (Quinns Bridge) 8 1 Culex species unknown
Culex species unknown
19/1/19 | Borden (44 Stone St) 1

Table 1, Results of adult trapping performed in January 2019

Results of adult trapping performed in December 2020
Mosquito Traps were placed in Gnowangerup, Ongerup and Borden during December 2020.

The following chart displays Mosquitos that were trapped and identified.

Location

Aedes
Camptorhynchus

Culex
Annulirostris

Aedes
Notoscriptus

Aedes
sagax

Aedes
stricklandi

Aedes
Vigilax

Culex
Globocoxitus

Anopheles

. Other
annulipes

Annual
Totals

BORDEN

GNOWANGERUP

14

ONGERUP

MINDARABIN

AMELUP

Totals

10

2

3

0 0 1 0 3 0
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Table 2, Results of adult trapping performed in December 2020
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https://maps.apple.com/?ll=-34.069604,118.265215&q=Marked%20Location&_ext=EiQptzCIy+gIQcAxZwmsSfmQXUA5tzCIy+gIQcBBZwmsSfmQXUA%3D&t=h
https://maps.apple.com/?address=37%20Park%20Road,%20Gnowangerup%20WA%206335,%20Australia&ll=-33.928032,118.003975&q=37%20Park%20Road&_ext=EiYpRv3k7Vz3QMAxNUEsb+h/XUA5yCe/kTb2QMBBa3+00JmAXUBQBA%3D%3D&t=m

Figure 2. Mosquito Briquette secured by Cane in Stagnant Water
Formby Rd Sth.

Figure 3. Mosquitos captured overnight.
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Appendix D — Mosquito Borne Statistics for Gnowangerup 2011-2020
Mosquito Borne Disease Statistics for Gnowangerup 2011 to 2020

(as at 25 June 2020)

RRV Cases (rates compared to state average) ‘
Financial Year Gnowangerup Great Southern WA
2010/11 0 (similar) 19 734
2011/12 3 (similar) 113 1536
2012/13 1 (similar) 13 1071
2013/14 1 (similar) 65 1486
2014/15 1 (similar) 38 1252
2015/16 0 (similar) 36 507
2016/17 1 (similar) 52 1119
2017/18 0 (similar) 10 606
2018/19 0 (similar) 15 407
2019/20 0 (similar) 14 306

Table 3. Mosquito borne disease statistics for the Gnowangerup (S) LGA from 2011 to 2020
Statistics supplied by DOH Environmental Health Hazards Unit, June 2020

Mosquito Borne Disease Statistics for Ghnowangerup 2002 to 2019

Work undertaken by Ms Walsh 2019 in a draft study found little breeding in the Gnowangerup
Shire with most complaints occurring in the warmer months from October to April. A table of
recorded cases of Ross River Virus and Barmah Forest Virus infections are tabled below.

Although the number of cases recorded by the EH Unit (2020) and Ms Walsh (2019) differ, the
actual number of cases is very low in comparison to other local authorities. More work needs to
be undertaken to identify and mitigate breeding sites within the Shire to reduce the number of
infections to a minimum permissible level.

RRV cases 2002-2019 Ju Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Total

Gnowangerup (S) 2 1 1 1 2 1 2 10
BORDEN 1 1 2
GNOWANGERUP 1 1 2
ONGERUP 1 1 1 1 4
MINDARABIN 1 1
AMELUP 1 1

BFV cases 2002-2019 Ju Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Total

Gnowangerup (S) 1 1

BORDEN 1 1
Table 4. Shire of Gnowangerup RRV and BFV Cases
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Long Term Barmah Forest Virus Case Numbers for Gnowangerup, Great
Southern and WA.

Only two BFV cases in Gnowangerup were reported in March 2020. No ESD available, so they
may have been contracted elsewhere. This rate (145 per 100,000) is above the state average but
due to the low number of cases across the state (20 totals for 2019/20) and the small population
of Gnowangerup, this is not a major concern.
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Long term cases of Barmah Forest virus Great Southern Health Region
3

5

1 -

2015/2015 2016/2017 2017/2018 2018/2019 2018/2020

Number of notified human cases

Year

1{""'7‘. Government of Western Australia
£l

Motified human cases ——Monthly average since Jan 2014 I Depanment of Health

Long term cases of Barmah Forest virus

(T | RN WL | VAW

T T T T T
2014/2015 2015/2016 2016/2017 2017213 201E/2019 2019/2020

Number of notified human cases

Year

jii‘-ka; Government of Western Australia
e
A

Motified human cazes ——Monthly average since Jan 2014 A Depariment of Health

Table 5. Statistics for Barmah Forest Virus cases

[Ref: Statistics & Graphs supplied by DOH Environmental Health Hazards Unit. June 2020]
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Long Term Ross River Virus Cases Numbers for Great Southern and WA
RRV summary data as at 7 May 2021

Broomehill-Tambellup

Long Term Cases of Ross River Virus

Number of notified human cases

Il L1 0N S S AN A
2014 20142015 20132016 2016/2017 2017/2018 2018/2019 2019/2020 2020/2021

Fiscal Year - .
mm Notified human cases ——Long Term Mean rjﬂ i g:::r;ﬂmginéfoggva::tern Australia

A

0 cases in 20/21

Gnowangerup

Long Term Cases of Ross River Virus

sl

2008/2009 2009/2010 2010/20Q1 2011/20h2 20122013 2 2014 2014/2015 20 D16 2 017 2017/2018 2018/2019 2019/2020 2020/2021

Number of notified human cases

Fiscal Year

i .
mm Notified human cases ——Long Term Mean g; i Government of Western Australia

Department of Health

N =

1 RRV case in 20/21
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Katanning

Long Term Cases of Ross River Virus

Number of notified human cases

0. WM s s

0 B R R S S e 1 e I B A
1 }M /ll /ll /l |
2008/2009 2009/2010 2010/2011 2011/2012 201272013 2013/2014 2014/2015 201%/2016 2016/2017 2017/2018 2018/2019 2019/2020 2020/2021

Fiscal Year o !
m Notified human cases =Long Term Mean ?F ’a [C;g:;:g:lngfo:'mﬁlern Australia
L.

0 cases in 20/21

Great Southern region as a whole (majority of RRV cases are within City of Albany)

Long Term Cases of Ross River Virus
50

40

30

Number of notified human cases

2008/2009 2009/2010 2010/2011 2011/2012 201272013 201372014 201442015 2015/2016 201672017 2017/2018 2018/2019 2019/2020 2020/2021
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2011/12 analysis, last RRV ‘outbreak’

1] 6] 20] 44] 23] 14] 2] 1] 1] 113

|Ross River virus

|2011/2012
Health Region Great Southern

Wy 4|8

Department of Health

o 1
}g’%\ Government of Western Australia
S

Location

Jul| Augl sep| oct| Nov| Dec| Jan| Feb| Mar| Apr| May| Jun| (blank)| Total

Gnowangerup (S) 1 1 1 3
BORDEN 1 1
ONGERUP 1 1 2

Katanning (S) 3 1 1 5
KATANNING 3 1 1 5

Broomehill-Tambellup (S) 2 3 1 6
TAMBELLUP 2 2 1 5
BROOMEHILL VILLAGE 1 1

Table 6. 2011/12 Last RRV Outbreak.
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