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FOREWORD

‘“TOWARDS A MOSQUITO FREE ENVIRONMENT™

Dengue Fever/Dengue Haemorrhagic Fever is a viral
disease spread by the Aedes mosquitoes that live and
breed around our homes and work places.

This handy guide book gives tips on where the
dangerous mosquitoes breed, and what we can do to
prevent mosquito breeding. Together, with concerted
effort and co-operation from everyone, we can bring
about a mosquito-free and dengue-free environment in
our homes and work places.



SECTION 1

Outdoor Mosquito
Breeding Places



Water Tanks

Where : - Roof top of buildings.
Causes of mosquito - Overflow outlet is not provided with anti-
breeding: mosquito screen.

- Anti-mosquito screen is damaged.

- Inspection cover is not properly closed after
maintenance work.

- Uncovered ventilation holes.

Solution : - Provide anti-mosquito screen to all overflow
outlets & ventilation holes.
- Replace all damaged anti-mosquito screen.
- Close inspection cover properly after maintenance.
- To have rubber gasket for tank covers so as
to prevent mosquitoes entering.



Roof Gutters
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Where : - Roofs of premises, link ways and bus-shelters etc.
Causes of mosquito - The metal gutter is warped and water flow is impeded.
breeding : - Poor gradient.
- Gutter is not maintained and choked with leaves or
silt.

- Choked rainwater downpipe due to mis-alignment
(e.g. downpipe with elbow joints).

Solution: - Do away with the roof gutter as far as possible.

- Drill holes of at least 2 cm in diameter for every
one metre length along the gutter.

- Treat the gutter with sand granular insecticide once
a month.

- Paint the gutter with insecticide paint every three
months.

- Clean the gutter once a week.

- Check regularly to ensure that there is no chokage.



Plant Axils

1O
1OL

Where : - Landscaped areas and gardens.

Causes of mosquito - Thick leaf axils collect and hold rain water.
breeding :

Solution: - Replace the problematic plants with those

that do not collect and hold water.
- Treat the axils with sand granular insecticide
once a month.

- Drill holes at plant axils to drain off rain water.



Tree Holes

O

Where : - Parks, roadside and gardens of public and
private housing estates.

Causes of mosquito - Tree holes and depressions between the
breeding : branches and the barks hold rain water.
Solution: - Seal up all tree holes and level depressions

permanently with cement.

Flower bed/ Planter box

Where : - Condos / private apartments.
Causes of mosquito - Water outlet pipe is too small.
breeding: - Accumulated rubbish or leaves choking the

drainage outlet.
- Uneven gradient.

Solution: - Do away with planter boxes as far as possible.
- Use bigger outlet pipe.
- Fill up planter boxes permanently with cement.



Potted Plants
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Where : - Gardens of houses and common corridors of
public housing estates.

Causes of mosquito - Stagnant water in the flowerpot plate and on the
breeding: hardened soil.
Solution: - Stop the use of flowerpot plates.

- Loosen hardened soil in the flowerpot regularly.

Hydroponic kits

Where : - Gardens of houses, mini gardens and common
corridors in public housing estates.

Causes of mosquito - Stagnant water in the unused portion of
breeding: hydroponic kits.
Solution: - All unused openings should be covered to prevent

the stagnation of water and entry of mosquitoes.



Subterranean Pits And Chambers
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Where : - Common areas of public and private housing
estates, apartment buildings, schools,
commercial and industrial buildings.

Causes of mosquito - Rain water enters the chambers through the

breeding: key-holes or gaps on the covers causing
stagnant water to be collected under ground.

Solution: - Seal up the key holes.
- Re-design covers to do away with opened key
holes.
- Use tight fitting covers.
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BBQ Pit

Where: - Common area and playground of public and
private housing estates. Also found at
swimming pool deck area of private housing

estates.
Causes of mosquito - Rain water collect at the base because of poor
breeding: gradient or no outlets provided to drain away
rain water.
Solution: - Cover the BBQ pit when not in use.

- Re-grade the base of the BBQ pit or to provide
outlets at the base to drain away rain water.
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Outdoor Structures

Where : - Private apartments and schools.
Causes of mosquito - Mal-functioned filtration system caused
breeding : water stagnation in the pond.

- Depressions on the rock surfaces collect
and hold rain water.

Solution: - Introduce fishes into the pond.
- Provide stand-by power supply for the
filtration tank in case of power failure.
- Smoothen the rock surfaces to allow free
flow of rain water.
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Bamboo Pole Holder

Where : - Public housing estates.
Cause of mosquito - Residents do not cap the bamboo pole
breeding : holders when not in use. As a result, rain

water splashed into the holders.

Solution : - Cap the bamboo pole holders when not in
use.
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Where :

Cause of mosquito
breeding :

Solution:

Brick Hole

- Private residential premises and
apartments.

- Rain water collected in the hollows or
holes on the brick wall.

- Seal up all the brick holes permanently
with cement.
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Toys/ Playground

Where : - Childcare centres, landed homes or playground in
public housing estates.

Causes of mosquito - Toys left in the open where rain water may collect.
breeding : - Potholes in the playground structures such as slides.
Solution: - As far as possible, do away with playground structures

that may collect rain water.
- Check regularly to ensure that there is no stagnant
water.
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Covered Drains

Where : - Driveways and aprons of private and public
housing estates and schools.

Causes of mosquito - Drains choked with debris and stagnated with
breeding : water.
- Drain slabs are too heavy to remove for
daily cleansing.

Solution: - Do away with the concrete slabs permanently
to facilitate drain cleansing.
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Carpark Aeration Slab

Where : - Carparks of private and public housing
estates.

Cause of mosquito - Accumulation of water in the hollows

breeding : of the aeration slabs due to soil erosion.

Solution: - Refill the hollow with earth and carry out

replanting of grass to prevent soil erosion.
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Canopy

Where : - Car porch of private apartment buildings
and schools.

Causes of mosquito - Choked drainage pipes and poor

breeding : gradient of the canopy.

Solution: - Ensure regular maintenance of the drainage

pipe to prevent chokages.
- Re-grade the floor of the concrete canopy
to direct flow towards the drainage pipe.
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Canvas Sheet

Where : - Carparks of public housing estate and public
areas.
- Gardens of private residential premises.
- Construction sites.

Cause of mosquito - Undulating surface of the canvas sheet
breeding : collects and holds rain water.
Solution: - Stop using canvas sheet to cover motor-

cycles or paraphernalia altogether.
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Litter Bins

Where : - Public areas and carparks in private and public
housing estates.

Causes of mosquito - Water collects at the base of the standing
breeding: and hanging bins as the base has no
drainage holes.
- Drainage holes are choked.

Solution : - Provide drainage holes at the base of the bins.
- Make sure that the drainage holes are free of
chokages.
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Skip Tanks

Where : - In and near construction sites.
- Outside bin centre in public housing estates.

Causes of mosquito - Collection of rain water under the bulky refuse or
breeding : within the refuse.
Solution: - Request the contractor to ensure regular removal

of waste in skip tanks.
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Discarded Articles
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Where: - Around our homes, public areas and bin
centres of private and public housing estates.

Causes of mosquito - Rain water collected in discarded receptacles.
breeding :
Solution : - Proper and regular disposal of unwanted articles.

- Keep unwanted articles under shelter.
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Hollow Metal / PVC Column

Where : - Public and private housing estates.
Cause of mosquito - Hollow of the cut off metal bollard or metal
breeding : bar for the hanging of bird cages collects and

holds rain water.

Solution : - Seal up the hollow of the cut off metal
bollard or metal bar for the hanging of bird
cages with cement.
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Gully Trap

Where : - Void decks of HDB flats, private apartments,
condominiums and schools.

Cause of mosquito - Prolonged water stagnation.

breeding :

Solution: - Install an anti-mosquito valve into gully
traps.

- Change gully trap cover to non-perforated
type if gully trap does not receive water.

Secondary Roof

Location of habitat : - Secondary roof of apartment buildings.
Causes of mosquito - Roof slabs buckled due to heat and gave
breeding : rise to cracks and crevices that collect rain water.

- Collection of rain water in the hollows of
the support beams.

Solution : - Replace the roof slabs with other heat insulation
material that do not buckle.
- Fill up the hollows of the support beams 24
with cement.



Switch Box

Where : - HDB estates.

Cause of mosquito - Collection of water inside the switch box.
breeding :

Solution: - Ensure that the switch box is locked after

refuse collection.

Aircon Tray
Where : - HDB & landed estates.
Cause of mosquito - Collection of condensate in aircon tray.
breeding :
Solution: - Remove aircon trays. Redirect condensate to

bathrooms or toilets.
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Abandoned Vehicle

Where : - Carpark of public housing estates and public
roads.
Causes of mosquito - Collection of rain water at the hopper of the
breeding : abandoned skip tank or vehicle.
- Rain water splash into the cabin through
broken windscreen or windows of abandoned
vehicles.
Solution: - Request the authorities to tow away abandoned

skip tanks or vehicles for disposal.
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SECTION 2

Indoor Breeding Places



Water Tanks

Where : - Basement of buildings.
Causes of mosquito - Overflow outlet is not provided with anti-
breeding: mosquito screen.

- Anti-mosquito screen is damaged.
- Inspection cover is not properly closed after
maintenance work.

Solution : - Provide anti-mosquito screen to all overflow
outlets.
- Replace all damaged anti-mosquito screen.
- Close inspection cover properly after maintenance.
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Domestic Receptacles

.:

Flowerpot Plate
and Hardened Soil

Refrigerator Tray
Flower Bowl Dish rack tray Watering Can
Where : - In homes and gardens of residential premises.
Causes of mosquito - Water not changed, removed or used up daily.
breeding : - Water condensation in the tray below the

refrigerator not emptied regularly.

- Hardened soil.

- Water collected in dish rack tray not emptied
regularly.

Solution: - Change water daily.
- Empty the tray below the refrigerator weekly.
- Empty all water in domestic receptacles before
leaving the house for a long period of time. If not
possible, treat the water with sand granular

insecticide.
- Loosen hardened soil to let water seep through the
soil. 29

- Empty the dish rack tray on alternate days.



Lift Shaft

Where : - Condominiums, private apartments, HDB flats,
commercial buildings and flatted factories.

Causes of mosquito - Rain water seeped into the lift shaft through cracks in
breeding : the wall.

- Seepage from the ground.

- Water from floor washing.

Solution: - Repair the walls of the lift shaft.
- Ensure that water do not get into the lift shaft during
washing of lift lobby.
- Pump out the water or treat it with sand granular
insecticide or oil during the monthly servicing.
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Scupper Drains

Where : - Common corridor of HDB flat.
- Inside the bin centre of HDB estate,
condominium, private apartments, schools
and flatted factories.

Causes of mosquito - Choked with rubbish.
breeding : - Silted with sand.

- Poor gradient.

- Channel too shallow.

Solution: - Provide daily cleansing to prevent chokages.

- Deepen the channel of the scupper drain.
- Re-grade the channel of the scupper drain
with a steeper gradient.
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Fire Hose Compartment

Where : - Multi-storey carpark at HDB estates, condominiums,
private apartments and flatted factories.

Causes of mosquito : - Water from leaking valves stagnated at the base
breeding of the fire-hose reel compartment.
Solution: - Provide holes at the base of the fire-hose reel

compartment to allow water to be drained out.
- Lock up the fire-hose reel compartment to
prevent unauthorised usage.
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WC Pan Collar

el

Where : - HDB flats.

Cause of mosquito - Water collected at the gap of the WC pan

breeding : collar.

Solution : - Seal up the gap of the WC pan collar with
cement.

Unused Toilet bowls

Where : - Homes.

Cause of mosquito - Stagnant water both in the cisterns and toilet bowls.
breeding :

Solution : - To drain out all water within the cistern and bowls.

- To cover the toilet bowl seat/ squatting WC pan.

- Seal off the overflow pipes of flushing cisterns. 33



SECTION 3

Breeding Places Found At
Construction Sites
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Ground Puddle & Choked Drain

Cause of mosquito breeding : -
Collection of rain water in ground
depressions.

Solution: - Oil the puddle of water
fortnightly. Repeat after rain.

- Back-fill the depressions as a
permanent measure.

Cause of mosquito - Drains choked with debris and construction
breeding : material causing stagnation of water
whenever it rains.

Solution: - Maintain all surface drains daily to allow
free flow of rain water.
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Workers Quarter

Causes of mosquito - Corrugated roof of the container office or
breeding : bangsal collects and holds rain water.
- Depressions on roofs.
- Stagnation of water on the ground below the
container office/bangsal.

Solution: - Cement screed the flat roof of the container
office/bangsal to a gradient that allow free
flow of rain water.

- Replace all dented zinc roofs. Level up
depressions on roof tops.

- Seal up the gaps between the base of the
container office/bangsal and the ground to
prevent splashing of rain water underneath
the containers.
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Ponding of Water

Cause of mosquito - Drainage provided for the uncompleted
breeding : concrete floor choked with debris and sand
giving rise to stagnation of water.

Solution : - Clear up the drainage holes to facilitate
flow of water.

Cause of mosquito - Rain water or water from floor washing
breeding : stagnated at the stair-case landing.
Solution: - Pump out water regularly.
- Oil the puddle of water fortnightly and repeat
after rain.
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Haphazard Stacking of Materials

Cause of mosquito - Unused machinery parts, form work, steel
breeding : bars and discarded articles/water

bearing receptacles left in the open collect
and hold rain water.

Solution : - Store form work and steel bars under shelter
and away from rain.
- Dispose of all unwanted machinery parts.
- Daily disposal of discarded building
materials and water-bearing receptacles.
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Air Handling Unit and Cooling Tower

Cause of mosquito
breeding :

Solution :

- Air Handling Units and cooling towers, left in
the open before installation, collect and hold
rain water.

- Keep the discharge outlets open until the
units are commissioned for use.
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SECTION 4

Scope of Works for Mosquito
Control In
Condominium Estates
HDB Estates/Town Councils

Schools

Construction Sites
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Scope of Works for Mosquito Control in
Condominium Estates

Inspection
Weekly

Check for mosquito breeding in the following places:-

* Discarded receptacles in open areas and under bushes

* Open and closed drains

* Gully traps

» Ground puddles

* Tree holes and bifurcation between branches, and leaf axil of banana trees,
Travellers Palms and other palms

» Outdoor hanging and standing bins

*Bin centre (pay attention to perimeter drains, gully traps, discarded articles
and stored bulk bins inside, above and around the bin centre)

* All scupper drains including those in common corridors and void decks,
perimeter drains and sumps of basement or multi-storey car parks

* Lightning conductor pits, valve chambers, water stop-cock pits, manhole
inspection covers

» Ponds and fountains

* Air-conditioner trays

* Any other water-bearing receptacles

Fortnightly

Check roof drainage and gutters of condominium buildings, bin centre,
walkways and other buildings or structures having roof drainage.

Apply sand granular insecticide to gully traps, manhole cover handle
depressions, lightning conductor pits, stop-cock pits, valve chambers and
sumps.

Destruction of mosquito breeding

Destroy all mosquito breedings found during the inspection and remove or
treat with insecticide all potential breeding habitats. Try to look for
permanent measures to eliminate the potential breeding grounds.

Fogging

Fogging is only necessary when the adult mosquito population is found to be
high. The fogging operation should only be conducted by trained and licensed
personnel.

NOTE: If you are unable to perform the above work, please engage the
service of a competent pest control operator to ass ist you.



Scope of Works for Mosquito Control in Schools

Inspection

Weekly

Check for mosquito breeding in the following places:-

* Discarded receptacles in open areas and under bushes

* Open and closed drains

* Gully traps

» Ground puddles

* Tree holes and bifurcation between branches, and leaf axil of banana trees,
Travellers Palms and other palms

* Refuse bins and covers

» Outdoor hanging and standing bins

 Scupper drains in common corridors

* Bin centre (pay attention to perimeter drains, gully traps, discarded articles and
stored bulk bins inside, above and around the bin centre)

* Lightning conductor pits, valve chambers, water stop-cock pits, manhole inspection
covers

» Ponds

* Flower troughs, plant boxes and plant pots

* Air-conditioner trays

» Any other water-bearing receptacles

Fortnightly

Check roof drainage and gutters of condominium buildings, bin centre, walkways and
other buildings or structures having roof drainage.

Apply sand granular insecticide to gully traps, manhole cover handle depressions,
lightning conductor pits, stop-cock pits, valve chambers and sumps.

School Vacation

During school vacation, apply sand granular insecticide to all toilet bowls, cisterns
and gully traps in toilets every fortnightly.

School Hostel or Boarding House

Carry out the above mosquito control measures also at the school hostel or boarding
house. Apply sand granular insecticide to all gully traps, water cisterns and toilet
bowils in all the hostel rooms every fortnightly whenever these are unoccupied, e.g in
newly completed hostels, vacant hostel rooms, and during school vacations.
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Vacant Schools

In vacant schools or schools undergoing demolition, get rid of mosquito
breeding in discarded articles and items left behind. Inform the Ministry of
Education of the potential breeding places, and apply insecticides to all
possible breeding habitats during the interim period before the potential
breeding conditions are removed.

Destruction of mosquito breeding
Destroy all mosquito breedings found during the inspection and remove or

treat with insecticide all potential breeding habitats. Seek permanent
measures to eliminate the potential breeding grounds.

Fogging

Fogging is only necessary when the adult mosquito population is found to be

high. The fogging operation should only be conducted by trained and
licensed personnel.

NOTE : If you are unable to perform the above wor Kk, please engage
the service of a competent Pest Control Operator to assist you.

43



Scope of Works for Mosquito Control in HDB Estates
& Town Councils

Inspection

Weekly
Check for mosquito breeding in the following places:-

* Discarded receptacles in open areas and under bushes

* Open and closed drains

* Gully traps

» Ground puddles

* Tree holes and bifurcation between branches, and leaf axil of banana
trees, Travellers Palms and other palms

* Joss paper burners

» Outdoor hanging and standing bins

 Scupper drains in common corridors and void decks

* Bin centre (pay attention to perimeter drains, gully traps, discarded
articles and stored bulk bins inside and around the bin centre)

» Scupper drains, perimeter drains and sumps of basement or multi-storey
car parks

* Lightning conductor pits, valve chambers, water stop-cock pits, manhole
inspection covers, gas chambers

* Any other water-bearing receptacles

Fortnightly

Check roof drainage and gutters of the flats , bin centre, walkways and
other buildings or structures having roof drainage.

Apply sand granular insecticide to gully traps, manhole cover handle
depressions, lightning conductor pits, stop-cock pits, valve chambers and
sumps.

Destruction of mosquito breeding

Destroy all mosquito breedings found during the inspection and remove or
treat with insecticide all potential breeding habitats. Try to look for
permanent measures to eliminate the potential breeding grounds.

Fogging

Fogging is only necessary when the adult mosquito population is found to
be high. The fogging operation should only be conducted by trained and
licensed personnel.

NOTE: If you are unable to perform the above work, p  lease engage
the service of a competent Pest Control Operator to assist you.
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Scope of Works for Mosquito Control in Construction Sites

Inspection
Weekly

Check for mosquito breeding in the following places :-

» Discarded receptacles and building wastes in the work site, bangsal area
and site offices

* Building materials, canvas sheets, equipment and machinery.
* Puddles on the ground

» Puddles on the concrete floors of all upper decks

» Water storage drums, tanks and containers

* Bulk waste containers

» Trenches

o Lift wells

* Drains or channels temporarily constructed to drain off water
» Any other water-bearing receptacles

Application of insecticide/anti-mosquito oil

Apply insecticides or anti-mosquito oil to all stagnant water and water-bearing
receptacles at ground level and in upper floors weekly. Repeat application
after a rain as the insecticide or oil will be washed off by the rain.

Destruction of mosquito breeding

Destroy all mosquito breedings found during the inspection and remove or
treat with insecticide all potential breeding habitats. Try to look for
permanent measures to eliminate the potential breeding grounds.

Fogging

Fogging is only necessary when the adult mosquito population is found to be
high. The fogging operation should only be conducted by trained and licensed
personnel. Fogging in construction site should covers all area including all the
upper floors.

Residual Spraying

Carry out residual spraying of the interior and exterior walls of site offices and
bangsals (if the construction site is located in a malaria-sensitive area).

NOTE: If you are unable to carry out the above wo  rk, please engage
the service of a competent Pest Control Operator to assist you.
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A publication of the
National Environment Agency

(Last updated in Feb 07)
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