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Overview 
Welcome to the ACDC cluster of units.  The unit of competency in this 
first section is AHCPMG301 Control weeds.  This unit covers the 
control of weeds and defines the standard required to: 

 Identify a range of weeds and beneficial organisms; 

 Plan and coordinate weed control activities; 

 Prepare and calibrate equipment; 

 Conduct site hazard identification and risk control 
assessment for weed control; 

 Apply a range of weed control methods and maintain 
records; and 

 Monitor, record and report the effectiveness of controls.  

 

About Weeds 
Introduction 
If you are a gardener you may spend a lot of time and money removing weeds from gardens and lawns.  

If you work in a nursery or on a golf course, as a landscaper or in parks and gardens, the removal of weeds is time 
consuming and costly.  

In agriculture, weeds in a pasture compete for the moisture, fertilizer and space.  

A livestock enterprise relies on producing ad much high-quality pasture as possible.  The cost of producing pasture is 
increased if weed control is necessary.  

The expense of weed control includes the labour and machinery hours, the loss of pasture productions, the down 
grading of the product’s quality and the cost of herbicides.  

In conservation and land management, the control of weeds is an ongoing challenge across Australia.  Weeds pose a 
threat to native flora and fauna by out-competing and displacing native plants, causing changes in fire intensity 
and frequency, and disrupting the habitats that support native wildlife.  

The presence of weeds leads to a loss of biodiversity and a less diverse ecosystem will be less resilient to change.  

The above images demonstrate (a) 

Alligator weed (which poses an extreme threat to Queensland’s waterways), (b) 
Creep oxalis (which is a common weed in nurseries) and (c) Dolichos pea (which is a climbing legume that can be invasive in 
native vegetation).  

 

Definition of a Weed 
Weeds are plants that grow where they are not wanted.  They can include grasses, groundcovers, aquatic plants, 
shrubs and trees.  Problems that weeds cause include: 

 Competition with desirable species for space, water and nutrients; 

 Downgrading of wool contaminated by seed (e.g. barley grass, corkscrew grass or medic burrs); 

 Reduction in the value of products (such as fodder and grain that contain weed seeds); 

 Tainting the quality of meat when livestock graze certain weeds; 

 Spoiling the flavor of milk when dairy cows have a high percentage of (for example) Capeweed in their diet; 
and  

 Poisoning the livestock.   

(a) (b) (c) 
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What Makes a Successful Weed 

A plant may become a weed when it is taken from its natural 
location or if its habitat is disturbed by a change in environmental 
conditions or by human intervention.  Some plants display 
particular characteristics which enable them to easily become 
weedy.  These include: 

 The production of large numbers of seeds; 

 High survival rate of seeds (some seeds can last many 
years in the soil until conditions are right for germination); 

 Short life cycles (plants which flower several times a year 
such as Capeweed); 

 Successful dispersion of seeds, roots, bulbs (seeds are 
blown on the wind or bulbs remain in the soil); 

 Ability to grow in harsh conditions (e.g. dock or saltbush); 

 No natural predators; and  

 Ability to quickly fill an area and out-compete other 
species (e.g. Capeweed).  

 

Soil that has been disturbed or left bare by overstocking or 
cultivation has a greater potential for becoming infested with 
weeds.   

Understanding the biology, lifecycle and ecology of the plant 
helps determine what method of weed control will be most 
effective.  It will be of little use killing off leaves, if the plant has a 
healthy supply of bulbs to distribute and feed its regrowth.  

 

Main Groups of Weeds 
Weeds are often classed in broad groups depending on their characteristics and impacts.  The main groups of weeds 
are: 

 

Noxious Weeds 

These are weedy plants that are required by law to be controlled by all landholders in an area.  They are controlled 
and / or managed under state or territory legislation.  Weeds that are declared noxious are those weeds that have 
potential to cause harm to the community and individuals, can be controlled by reasonable means and most 
importantly, have the potential to spread within an area and to other areas.  

 

Weeds of National Significance (WONS) 

Under the National Weeds Strategy, 20 introduced plants were identified as 
weeds of national significance.  These weeds are regarded as the worst weeds in 
Australia because of their invasiveness, potential for spread and economic and 
environmental impacts.  

 

Alert Weeds 

Under the National Weeds Strategy, 28 environmental weeds were identified as National Environmental Alert 
Weeds.  Alert weeds are non-native plant species that are in the early stages of establishment and have the potential 
to become a significant threat to biodiversity if they are not managed.  

  

The Cootamundra Wattle is a native Australian 

plant that has become and environmental weed 

in many places.  

Capeweed has the ability to quickly fill an area 

and out-compete other species.  
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Annual Ryegrass 

Barley Grass 

Brome Grass 

Capeweed 

Indian Hedge Mustard 

Silver Grass 

Weeds of Agricultural Crops 
Weeds are estimated to cost Australian agriculture over $2.5 
billion per annum.  Some of the major weeds in agriculture are 
listed below:  

 

Annual Ryegrass 

This is one of the most serious and costly weeds of annual winter 
cropping systems in southern Australia.  Annual ryegrass is highly 
competitive and can compete with the crop as early as the 2-leaf 
crop stage.  Annual ryegrass is a host for the bacteria Clavibacter 
spp. that cause annual ryegrass toxicity (ARGT) which can be fatal 
to livestock and can be infected by ergot fungus which is toxic to 
humans.  

 

Barley Grass 

Barley grass is an annual species renowned for rapidly germinating 
in autumn to provide valuable stock feed soon after breaking rain.  
The seed is a problem in pasture, hay and silage, causing eye 
injuries to sheep, reduced live weigh gains and reduction in wool 
quality.  It can be carried on animals and fabric and is a common 
contaminant of hay and feed grains.  

 

Brome Grass 

Brome grass is one of the most competitive grass weeds in wheat.  
In cropping situations brome grass contaminates grain.  In 
pastures the seeds contaminate wool, damage hides and meat 
and cause injury to livestock by entering the eyes, mouth, feet and 
intestines.  

 

Capeweed 

Capeweed competes with crops for water and nutrients resulting 
in yield reduction.  It is often associated with scouring in sheep and 
can also cause nitrate and nitrite poisoning of livestock.  

 

Indian Hedge Mustard 

Indian hedge mustard is an erect annual.  It is branched and grows 
up to 1m tall.  Indian hedge mustard produces very large numbers 
of seeds and causes problems at harvest as the coarse fibrous 
stems cause problems by wrapping around header parts.  

 

Silver Grass 

Silver grass is an annual grass occurring in both cropping and 
grazing regions across Australia.  Silver grass can severely reduce 
crop yields when present in high densities and can be a host for 
cereal diseases.  In pastures it has a low palatability and can cause 
animal health problems.  
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Wild Oats 

Wireweed 

Caltrop (Bindii) 

Burr Ragweed 

Bridal Creeper 

Wild Oats 

Wild oats are highly competitive and left uncontrolled, they can 
cause wheat yield losses as high as 80% in northern New South 
Wales.  Wild oats are easily spread as contaminants of grain, hay 
and machinery and it can act as a host for a number of important 
cereal diseases.  

 

Wireweed 

Wireweed is an autumn to early summer germinating annual or 
biennial.  Wireweed often causes problems with machinery.  The 
long, tough branches of wireweed become tangled in cultivation 
equipment, causing blockages and spreading of the weed.  

 

Caltrop (Bindii) 

Caltrop is a flat, sprawling, summer-growing, annual herb.  It has 
become a weed of cultivated crops, orchards, over grazed 
pastures, stock yards, roadsides and neglected areas, particularly 
in districts with high summer temperatures and dry sandy soils 
where there is little competition.  Spines on the fruit damage the 
feet of animals.  When eat, the fruit can harm the mouth and 
possibly the lining of the stomach and intestines.  It is toxic to 
sheep and may present similar problems to native fauna.  Caltrop 
is a significant pest in crops as it is able to extract soil moisture 
from a great depth.  In pastures, in the absence of other suitable 
fodder, animals will graze on new growth of caltrop potentially 
causing stock losses due to its toxicity.  The weed contaminates 
harvested product, particularly in the dried fruit industry and is a 
vegetable fault in wool.  

Caltrop is likely to affect recreational activities as its sharp, rigid 
spines on its fruit can easily penetrate human flesh causing 
discomfort.  
 

Weeds in Horticultural Crops 
Weeds easily invade fruit and vegetable growing areas and can be 
spread on machinery and the wheels.  Many of the weeds that 
affect horticultural crops are similar to those of agricultural crops 
and pastures.  Some other weeds include: 
 

Burr Ragweed 

Burr ragweed is an erect perennial herb which grows to 2m high, 

forming large colonies from creeping runner-like roots.  Currently 
found in the dry plains of New South Wales and Queensland 
where it causes problems by competing with pasture plants, 
contaminating wool and interfering with the harvest in orchards.  
 

Bridal Creeper 

Bridal creeper is a Weed of National Significance.  It is regarded as 
one of the worse weeds in Australia because of its invasiveness, 
potential for spread and economic and environmental impacts.  It causes losses to horticultural industries by shading 
citrus and avocado trees and interfering with fruit picking, especially in the Murray River irrigation area.   
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Privet 

Nutgrass 

Bitou Bush 

Boneseed 

Blackberry 

Water Hyacinth 

Privet 

Three species of Privet were introduced to Australia as 
ornamental or hedging species and now have extensive 
environmental, agricultural and human health impacts.   

Privets invade native and plantation forest industries, orchards 
and pastures.   

Costs of control are high and yields are reduced by the presence of 
privet in these production systems.  

 

Nutgrass 

Nutgrass is a long-lived grass-like plant that produces a network of 
creeping underground stems with small tubers.  It is a very 
troublesome weed of crops, orchards, vineyards, fallows, lawns, 
footpaths, gardens, parks, pastures, waste areas and disturbed 
sites.  

 

Environmental Weeds 
Environmental weeds are plants that invade native ecosystems 
and adversely affect the survival of indigenous flora and fauna.  

Some have been mentioned on previous pages, because they also 
impact on agricultural and horticultural production.  Other 
environmental weeds include: 

 

Bitou Bush and Boneseed 

These are two closely related plants that displace native 
vegetation with unknown effects on fauna.   

Bitou bush is found in coastal areas of NSW, Queensland and 
Victoria, while Boneseed occurs in coastal areas of NSW, Victoria, 
SA and WA.  

 

Blackberry 

Blackberry is a Weed of National Significance.   

It is regarded as one of the worst weeds in Australia because of its 
invasiveness, potential for spread, and economic and 
environmental impacts.  Blackberry has invaded the banks of 
water courses, roadsides, pastures, orchards, plantations, forests 
and bushland throughout temperate Australia.  

 

Water Hyacinth 

This is an aquatic plant that aggressively invades open water with 
potential for very rapid growth.   

It is still spreading in Australia despite extensive control measures 
and is having a major impact on aquatic environments.  
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Para Grass 

Lantana 

Pussy Willow 

Dandelion 

Common Sow Thistle 

Blackberry Nightshade 

Para Grass 

Para grass is a semi-aquatic weed found in wetlands and streams 
in the wet-dry and wet tropics and sub tropics.  It destroys water 
bird breeding habitats and blocks tropical streams.  

 

Lantana 

Lantana is a shrub that is a major weed in coastal and sub-coastal 
areas.  

It is a Weed of National Significance because of its impacts on 
primary industries, conservation and biodiversity.   

Lantana currently infests millions of hectares of land across 
Australia.  
 

Pussy Willow 

Pussy willow is a Weed of National Significance.  

This shrub or small tree has proven to be the most invasive of all 
willows currently in Australia and is extremely adaptable, capable 
of invading just about any boggy and intermittently moist site 
(anywhere from sea level to above the alpine tree line).   

If allowed to spread, this weed will be highly detrimental to all 
Tasmania’s economy and environment by choking waterways and 
spreading into other catchments.  
 

Common Garden Weeds 
There are many weeds found in home gardens, landscape and turf 
areas.  

Many can also be considered weeds of agricultural and 
horticultural production areas, roadsides, waste land and native 
bushland.  Some common weeds are listed below: 
 

Dandelion 

A common weed in lawns and garden beds.  It is a perennial, with 
a strong taproot and rosette of toothed leaves.  The plant exudes 
a milky sap if cut.  
 

Common Sow Thistle 

A weed found in gardens and a major agricultural weed of fallows 
where it uses vital stored soil moisture.  
 

Blackberry Nightshade 

A short-lived shrub growing up to 1.25m tall.  It is usually upright 
in habit, but plants may become spreading with age.  

A common weed of crops, pastures, orchards, vineyards, 
roadsides, gardens, disturbed sites and waste areas in temperate, 
sub-tropical, tropical, and semi-arid environments.  
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Soursob 

Onion Weed 

Artichoke Thistle 

Burr Medic 

Creeping Oxalis 

Hudson pear (Cylindropuntia rosea) is a spiny cactus 
that is a serious environmental weed in parts of 
northern New South Wales, where estimates of the 
area infested range up to 100,000 hectares.  

Source:  http://weeds.dpi.nsw.gov.au  

Soursob 

Its leaves are bright green and it has bright yellow flowers on top 
of a leafless stalk.   

Soursobs spread quickly.  

 

Onion Weed 

A perennial with onion-like leaves growing from a white bulb 
which gives off an onion smell when crushed.   

Flowers grow at the top of a long stalk and are mainly white.   

It is difficult to eradicate once established. 
 

Artichoke Thistle 

A stout, erect, greyish perennial which forms a rosette of very 
large leaves and usually grows to a height of 60 to 150cm.  
 

Burr Medic 

An annual weed that can often invade lawns.   

The seed pods of burrs are disc like and consist of one to six coils 
that are densely spined.   

These burrs, when mature and brown, can often be painful to step 
on and attach easily to clothing like socks and shoes and also to 
pet hair, where the seeds are then spread to other areas.  
 

Creeping Oxalis 

A common weed of lawns, gardens and potted plants in nurseries.  

It is highly branched with a lightly fleshy taproot producing slender 
stems that creep horizontally, rooting at intervals and with leaves 
along the stem.  
 

Infestation Levels 
Intolerable levels of infestation include: 

 Weeds causing economic loss or affecting production; 

 Weeds spoiling the appearance of a property, park or 
garden; and  

 Weeds threatening or damaging native vegetation and 
animal habitat. 

Most livestock enterprises rely on having good quality of pastures 
made up of perennial grasses, legumes and inevitably, some 
weeds.  Managers must determine what level of weed infestation 
is tolerable.  In turfed areas, weeds are controlled by careful 
preparation before establishment.  When weeds do appear, they 
can be removed by hand weeding or with hand tools.  A selective 
herbicide can be used to eradicate broadleaf varieties without 
damaging grasses.  

In habitat conservation the threshold requiring action is when the population level of the weed threatens to damage 
or overtake the native vegetation.  In some cases, this may be a small infestation that has the potential to quickly 
invade sections of the area and in time cause significant problems.   

http://weeds.dpi.nsw.gov.au/
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Site Assessment 
Where certain weeds species have established in areas of a project area, a site assessment should be conducted.  
This will help to evaluate the level of weed infestation and what it means to the native vegetation.  

Site assessment will enable you to: 

 Establish the exact location of the site with 
GPS; 

 Identify the weeds; 

 Map the weeds and features of the area; 

 Develop some idea of why the weeds are 
present and the history of their invasion into 
the area; 

 Identify health and safety risks; and  

 Identify non-target species (such as local 
indigenous flora and fauna) which require 
restoration and protection.  

 

To plan the weed control program, you must determine the: 

 Weed species and locations that are the highest priority; 

 Locations that have the worst infestations; 

 Resources available (e.g. workers, tools, equipment); 

 Access to site (e.g. can a vehicle access the site); 

 Control options that will be the most effective while minimizing environmental damage; and 

 Legislation and industry codes of practice that impact on the types of weed or control measures to be 
used.  

Once the above factors have been determined, the next step is to select the most appropriate control measures and 
the timing of the work to achieve the best control results. 

 

Types of Weeds 
Most weeds that you will come across are flowering plants that are divided 
into two (2) groups:  monocots and dicots.  

 

Monocots 
Monocots (short for monocotyledons) are plants with long narrow leaves, such as grasses, orchids and bamboos.  
They are called monocots because they have a single seed leaf or ‘cotyledon’ when they germinate. 

 

Dicots 
Dicots (short for dicotyledons) cover all the other flowering plants.  They are called dicots because they have a two 
seed leaves or ‘cotyledons’ when they germinate.  

Plants can also be described according to their life cycles, such as: 

 Annuals that complete their life cycle from germination to flowering and setting seed within one year such 
as winter grass (Poa annua) and capeweed (Arctotheca calendula).  

 Biennials that grow strongly in their first year and set seed in the second year before dying such as wild 
turnip (Brassica rapa silvestris) and some plantain species (Plantago spp.) 

 Perennials that live for three or more years.  

The most appropriate weed control method can depend on whether the weed is an annual plant, a perennial plant 
or a woody plant.   
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An annual weed germinates, grows and 
flowers within a year. 

A biennial weed grows in the first year and 
then flowers and sets seed in the second year. 

A perennial weed can live for many years.  

Annual and Biennial Weeds 

Knowing the plant and its life cycle will help to determine the best 
time to treat it.  

 

If it is an annual weed and grows from seed each year then 
recognizing the seeding stage is an advantage.  

 

Winter annuals such as chickweed (Stellaria media) germinate in 
autumn and seed in spring.  

 

Winter grass (Poa annua) is an annual grass producing profuse 
seed heads in winter, however, it dies out during the summer 

months due to heat and water stress.  These weeds are a menace 
in lawns but can be controlled by regular mowing when in flower 
to remove the seed heads.  

 

Other annuals, such as purslane (Portulaca oleracea) seed in 
autumn. 

 

Capeweed (Arctotheca calendula) is an annual herb which begins 
to germinate in autumn and continues to grow through spring and 
sets seed in summer.  

Annuals generally have shallow, fibrous roots making them easy to 
chip out with hand tools.  

 

Perennial Weeds 

Perennial weeds are plants that live for many years.  Perennial 
plants include woody trees and shrubs that last for a long time.   

 

They also include herbs and vines with soft green leaves 
(sometimes the leaves die off leaving tubers and bulbs under the 
ground which then re-shoot the next year).  Perennial weeds can 
be difficult to control as the seed and the root must be destroyed.  

 

There are two (2) types of perennials which are very different in 
their importance as weeds: 

 Simple perennials:  these plants grow singly.  Even though you may sometimes see several plants close to 
each other, the plants have separate root systems and are not joined underground.  Simple perennials 
spread only by seed.  A plant which grows from a seedling may live for many years, getting larger through 
the years.  Most simple perennials have taproots which are large roots that grow vertically down through the 
soil.  Taproots can grow to be quite large such as with dock and dandelion.  

 Spreading perennials:  these plants begin life as a seed but are also able to spread by vegetative 
reproduction.  In vegetative reproduction, plants send out runners known as rhizomes or stolons.  These 
runners are actually horizontal stems.  Rhizomes grow under the ground.  Stolons grow above the soil 
surface.  Both rhizomes and stolons give rise to new plants.  A plant which spreads by vegetative 
reproduction can give rise to dozens of new plants.  Spreading perennials can take over crops, landscape 
plantings and large areas of lawn within a few years.  Many aggressive weeds spread by stolons.  
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Woody Weeds 

Perennial weeds can also be woody and include trees.  Woody 
weeds are vigorous and hardy.  Their persistent nature means it is 
essential to use a programmed approach over three or more 
seasons to control them.  

Different woody weed species often require different herbicides 
and application techniques for long-term control.   

Blackberries (Rubus spp.) are classified as a noxious weed in South 
Eastern Australia.  They are an aggressive, scrambling woody plant 
with prickly trailing stems which bear numerous flowers and 
edible fruit.  They spread rapidly, not only by seeds (birds especially like the fruit and spread the seeds far and wide 
in their droppings) but also by the trailing stems or canes taking root and producing more plants.  

Other common woody weeds are trees such as Cootamundra wattle (Acacia baileyana), sweet pittosporum 
(Pittosporum undulatum) and willows (Salix spp.) which propagate easily from cuttings from broken branches that 
lodge in the muddy banks and spread rapidly causing the creeks to be blocked and diverting water elsewhere.  

For more information, watch this video:  https://youtu.be/upmJf1fCKoA  

 

How Weeds Spread 
Humans play a big part in the spread of weed seeds.  Weed seeds can stick to socks, shoes and other clothing.  Seeds 
and plant parts can get caught underneath vehicles and farm machinery.  

Transported soil, animal feed and crop seed can be contaminated with weed seeds.  Other ways that weed seeds 
spread include: 

 Wind:  Some weeds (such as thistles and dandelions) have a fluffy umbrella-like structure that will carry 
seeds in the wind.  Other ‘tumbleweeds’ can break off at ground level when dry and tumble with the wind 
while scattering mature seeds.  

 Explosive mechanisms:  Seed capsules of some species open 
explosively, such as oxalis and flick weed.  

 Water:  Weeds that often grow near water can have seeds and 
roots that float leading to long-distance travel in waterways.  

 Animals:  Seeds can pass through the digestive tracts of animals, 
be transported in mud that sticks to animals and be carried by 
being attached to fur like burrs.  Seeds with sharp thorns and 
barbs can become imbedded in passing animals.  

 Cultivation:  Some weeds can increase through soil cultivation 
where their cut-up root pieces can regrow as new plants.  

 

The way a weed spreads can determine the best time and method of control.  For example: 

 If the plant spreads by seed then suitable control methods include slashing, or using a herbicide before it 
sets seed.  

 If the plant spreads by wind or water, in animal and bird droppings, on wool or in animal fur, on clothing and 
in products, measures must be taken to reduce new areas being infested through hygiene and purchasing 
weed free products. 

 Germinating weed seeds can be suppressed by heavy mulching.  However, this is not as effective against 
hardy perennials which may have strong taproots, bulbs or rhizomes (underground stems). 

 Timing the control of weeds that have bulbs before seeds are formed when the reserves in the bulbs are at 
their lowest. 

 Some weeds are spread by vegetative means and slashing may simply be making the problem worse.  

 Some woody plants spread when their branches become lodged in the banks of streams.  

  

https://youtu.be/upmJf1fCKoA
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Backpack sprayers should be triple rinsed and 
washing sprayed onto weeds.  

Selecting and Maintaining Tools and Equipment 

The selection of tools and equipment for weed control can vary depending on the type of weed and the control 
method being used.   

Hand tools such as mattocks, hoes, hatchets, handsaws, machetes 
and rakes are commonly used when chipping, removing or cutting 
weeds by hand.  These are generally used for small areas or spot 
removal of weeds.  

 

For larger areas of weed infestation, powered machinery is often 
used.  These can include: 

 Hand held equipment (such as brushcutters and 
chainsaws); 

 Push or ride-on mowers and soil cultivators; and 

 Tractors with slasher or rotary hoe attachments.  

 

In many situations, chemical application will be used.  This can range from spot spraying using a backpack sprayer 
through to boom sprays mounted on vehicles or tractors.  

 

Whatever equipment is selected for use, there are practices that must be followed before, during and after use.  

These include: 

 Wearing appropriate personal protective equipment (PPE) 
while preparing, operating and cleaning machinery. 

 Safety checks should be made before using tools and 
equipment to make sure that they are clean, safe to use 
and in good order.  Any faults or needs for maintenance 
should be repaired, tagged out as ‘faulty’ or reported to 
the supervisor.  

 Prior to operating machinery, pre-start checks should be 
carried out on machinery and equipment such as checking 
oil, fuel, air filters, radiator water and tyre pressures. 

 Tools, machinery and equipment must be used or 
operated safely and within the limits of the work they are 
designed for to prevent them being damaged or becoming 
a safety risk for the operator.  

 On completion of work, machinery and equipment should 
be properly shut down, cleaned, maintained and stored.  
Tools should be cleaned, maintained and stored.  

 Chemical application equipment should be cleaned 
thoroughly after use with clean water as dirty water can 
clog up spray nozzles.  Equipment should be triple rinsed 
to remove traces of chemical residue and prevent 
contamination if a different chemical is used in the 
equipment in future.  Application equipment should be 
stored in a cool, dry location.  
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On golf courses, selective herbicides can be 
used to eradicate weeds without damaging 

grasses.  

Weed Control Techniques 
The methods selected to control pests, weeds or diseases depends on the correct identification of the pest, the level 
of infestation, and where a mix of chemical or non-chemical treatments can be effective. There are a number of non-
chemical ways to control pests such as: 

 

Physical and Mechanical 
Physical methods of controlling weeds include hand-weeding cultivation with hand tools or tractor trailed 
cultivators, mowing, grazing pastures while weeds are still young and tasty to stock or ringbarking an unwanted tree.  

The advantages of physical weed control are: 

 It can be used on large and small-scale projects; 

 It provides less risk of damage to the plants that are 
wanted; and  

 It poses fewer hazards to the operators and the wider 
environment from chemicals.  

The disadvantages are: 

 It can be short term control and need repeating; 

 It may not be as effective against perennial weeds; 

 It is labour intensive (and so can be expensive); and 

 It can damage soil structure, (e.g. through compaction by 
tractors and excessive cultivation).  

 

Examples of mechanical control include:  

 Hand weeding is a very effective means of removing 
weeds in gardens or park situations.  

 Cultivation involves turning the soil over and burying the 
weeds before they flower or by exposing the roots and 
letting them die.  

 Mowing or slashing can be a good way of controlling 
weeds in turf as it depletes the food source and prevents 
flowering.  

 Grazing has a similar effect as mowing, depleting the 
plant’s food source.  

 Burning has a similar effect as mowing, however, it can stimulate germination of new weeds and deplete soil 
organic matter.  

 Mulching has the effect of preventing seed germination but is not very effective against perennial weeds 
which have stored food in their roots.  

 Composting produces heat which is effective in killing most weed seeds as well as many harmful pests and 
diseases without killing beneficial organisms. 

For more information, watch this video:  https://youtu.be/V3KockdPYuQ  

 

Cultural Control 

Cultural control includes methods of optimizing the conditions for the plants that are meant to be there and 
excluding the weeds.  For example, improving drainage in an area infested with dock weeds so the conditions are 
less favourable for dock and more favourable for pasture.  

These are defined as techniques that manipulate cropping systems to provide good growing conditions. These 
techniques can also make the crops unattractive or unsuitable for pests to flourish. Cultural controls include 
managing farm hygiene (e.g. cleaning equipment between paddocks), using trap or companion crops to 
concentrate pest species, and crop rotation.  

https://youtu.be/V3KockdPYuQ
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Fireweed can quickly establish in overgrazed 
pastures and disturbed areas.  It can be 

controlled by cultural techniques such as 
maintaining a good groundcover. 

The best advantages are: 

 Better overall growth for plants; 

 Less damage to non-target plants and the 
wider environment; and  

 Less exposure to chemicals and thus lower 
health risks for staff.  

All weed control techniques should be combined with cultural practices to encourage vigorous growth of the desired 
plants.  Seed bed preparation before planting should include weed control.  

 

Weeds can indicate a particular soil condition.  For example: 

 Reeds can indicate a drainage problem. 

 Bent grass, onion grass and silver grass indicate low soil 
fertility. 

 High fertility indicators include the presence of barley 
grass, capeweed and thistles. 

 Low soil pH indicators are sweet vernal. 

 Poor soil structure indicators include toad rush. 

 Salinity may be indicated by sea barley grass.  

 

Over grazing can contribute to weed invasion by creating bare 
areas that many weeds will colonise.  

 

Cultural methods of weed control can include: 

 Spacing plants correctly. 

 Using groundcovers. 

 Selecting plants that suit the soil type and 
climate.  

 Mulching with shredded wood, composted 
saw dust, leaf litter and other composted 

plant waste, sands and gravel, jute matting 
and other bio-degradable materials.  

 Spraying with a sub-lethal dose of selective 
herbicide chemical on the target weed after 
the grazing withholding period has passed and 
grazing with a high-density stocking rate for a 
short period of time to use the weed as feed.  

 

Heat and Steam 

Flame Throwers or Burners and Steamers 

These are good options for landscaping, garden maintenance and 
nursery situations.  The heat or steam kills the plant and destroys 
the plant material requiring no clean up at a later date.  

 

Steamers 

Steamers come in a variety of sizes for different situations.  The 
treatment requires repeating as the heat can germinate dormant 
seed.  However, as the seed store is diminished the intervals 
between treatments can be extended.  

 

Burners 

Burners come in a variety of sizes from models mounted on the back of a vehicle for larger areas such as along 
drainage lines to hand held gas bottles with a delivery hose attached to a hand-piece.  

For more information, watch this video:  https://youtu.be/GOmI0DteNW8  

  

https://youtu.be/GOmI0DteNW8
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Black plastic is used in strawberry growing to 
control weeds.  

A close up of the Salvation Jane crown weevil 
(Mogulones larvatus) which has greatly 

reduced the strength of Salvation Jane across 
South Australia. 

Solarisation and Sanitation 

Soil can be heated to temperatures high enough to kill weeds and seeds by using energy from the sun trapped 
beneath clear plastic.  However, this method is only suitable for small areas.  

Black plastic, jute matting or synthetic weed matting can be used to smother weeds.  These products stop light 
reaching the soil and preventing weed seeds from germinating and growing.  

Jute matting is used widely in revegetation projects to protect young plants from being overtaken by weeds.  It 
eventually breaks down when the plants are established.  

 

Black plastic and weed matting are widely used in vegetable production.  However, some perennial weeds (such as 
couch grass) are capable of penetrating mulches and matting. 

Cleanliness and hygiene reduces the places for weeds to grow and 
seed from spreading.  Control practices can include: 

 Cleaning tools, materials and machinery before entering 
the growing area. 

 Keeping weeds around the site mown or slashed to 
prevent seed set and spreading by wind onto the site.  

 Disposing of weeds to stop them re-infesting by 
composting them or burying in deep landfill.  

 Restricting movement of animals from weed infested 
pastures to weed free areas.  

 Making sure all media, mulches and feed that are 
introduced onto an area, are weed free.  

 

Biological Control 

Biological reunites weeds with their natural enemies which are 
referred to as biological control agents.  

 

It is critical that the biological control agents introduced into 
Australia do not become pests themselves.  Considerable testing is 
done before the release of biological control agents to ensure they 
will not pose a threat to nontarget species of native and 
agricultural plants.  

 

An early success in biological control of weeds in Australia was the 
use in the 1920s of the Cactoblastis moth to control prickly pear 
which at the time was smothering large tracts of north eastern 
Australia and spreading rapidly each year.  The moth’s larvae eat 
the leaves and seed pods of the prickly pear.  The release and 
spread of Cactoblastis moth in Australia virtually destroyed all prickly pear populations.  

 

Biological control agents are not restricted to insects.  Rust (a fungus) has had some impact on reducing 
blackberries and poplar trees in conservation areas.  

This method of pest control uses living organisms (or products derived from them) to minimise the activity of a 
pest species, usually through parasitism, predation or disruption of normal metabolic activities. For example, 
Cactoblastis cactorum, a moth, was successfully introduced to control the prickly pear cactus; and toxins produced 
by the bacterium Bacillus thuringiensis are used widely to control certain caterpillars and mosquitoes. 
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When machinery travels between locations it 
can carry thousands of viable seeds and plant 

fragments that can infest new sites.  

Quarantine is a pest control method to prevent 
the movement of pests from ‘infected’ to ‘non-

infected’ areas. 

Quarantine 

Minimise the risk of spreading weeds by: 

 Limiting traffic across the property and keeping access 
roads, laneways and yards free of weeds.  

 Cleaning machinery if it has been in a weedy place.  

 Using certified seed when sowing crops and pasture. 

 Establishing a thick belt of trees and shrubs along the 
property boundaries to create a wind filter, trapping seeds 
such as serrated tussock that may be carried on prevailing 
winds.  

 Buying weed free fodder and, when feeding brought in 
fodder, limit feeding to as few paddocks as possible.  

 Quarantining stock brought onto the property and stock 
that have grazed high weed areas for 48 hours to allow them to empty out.  

 Being aware that sock brought onto the property can carry weed seeds on their body.  

 

Quarantine and Exclusion 

Physical or legal barriers can be used to prevent the movement of 
pests from ‘infected’ to non-infected area. For example, the 
movement of sugarcane from one production area to another is strictly 
regulated. 

 

Genetic Control 

Plants can be bred or modified with pest resistant characteristics using 
traditional plant breeding techniques or more advanced genetic 
engineering technologies. For example, plants can be bred that produce 
toxins effective against insect pests. Mechanical defensive structures, 
such as hairy leaves and way cuticles, help plants to resist inspect 
attack. Plants can also be bred to be resistant to common fungal 
pathogens. 

 

Chemical Control 

The most appropriate product must be chosen to match the weed growth or habit when chemicals form part of the 
weed management plan.  

There are two (2) main groups of herbicides: 

 Non-selective herbicides:  Such as glyphosate, (Roundup®), which destroy any plant material they come into 
contact with.  

 Selective herbicides:  Which kill particular weed species only, for example, they can kill broadleaf weeds 
without damaging grasses (this is how you can ‘feed and weed’ your lawn at the same time) or, conversely, 
other herbicides kill only the grass species but do not damage the crop.  

 

Herbicides are available in different forms: 

 Concentrated liquids are diluted and applied with boom sprays, spray units, knapsacks, wands and pressure 
pumps.  

 Diluted sprays in spray bottles available through retail outlets, ready to use by the home gardener.  

 Water soluble granules for soil applied slow release to kill weeds before thy emerge.  

 Soluble powders used in spray units.  

 Fumigation chemicals infused under pressure into the ground to kill seeds before a crop is sown.   
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Herbicides can be grouped according to their ‘mode of action’ or the way a pesticide destroys or controls the target 
pest.  The three (3) main groups are: 

 Contact herbicides  Systemic herbicides  Residual herbicides 

 

Contact Herbicides 

These herbicides affect only those parts of 
the plant that they come in contact with 
and are applied to the leaves and stems. 
They work best on annual weeds and 
young perennial weeds before they have 
time to produce larger roots in which to 
store reserves for regrowth after 
treatment.  They generally kill the plant 
quickly.  

 

Systemic or Translocated Herbicides 

These herbicides are absorbed by the plant 
and move around a plant’s vascular system.  They are generally applied to the foliage (although some can be 
applied to the soil so that they enter the root system).   

They work best when the plant is actively growing (usually autumn and spring) as the poison moves through the 
whole plant including the roots.  Plants will take longer to die (up to 3 weeks or more).  Glyphosate (Roundup®) is a 
widely used systemic herbicide.  

 

Residual Herbicides 

Residual herbicides remain active in the ground for a period of time after application.  These are applied to the soil 
to control germinating seedlings.  

At low application rates some soil residual herbicides may be selective, protecting crops in the early growth stages.  
Others can be in the form of granules applied to paths to keep the weeds away.  Another product can be spread 
onto nursery pots to prevent weed growth.  

Residual herbicides have the potential of damaging the environment by leaching (being washed by water) through 
the soil and into waterways.  

 

Applying Chemicals 

There are a number of different ways to apply chemicals to treat weeds.  

 

Foliar Spraying 

With this approach, the herbicide is diluted with water and sprayed over the foliage 
to point of runoff (until every leaf is wet but not dripping).  The method is most 
suited to shrubs, grasses and dense vines less than 6m tall.  

Advantages include speed and economy.  

Disadvantages include the potential for spray drift and off-target damage.  

Foliar spraying can be done in a number of ways, depending on the size of the weed 
plant or the infestation.  Blanket spraying, using a boom spray from a tractor or 
aircraft, can treat areas completely infested with weeds, especially with selective 
herbicides.  

For large infestations that need targeted applications of herbicide, a hose and 
handgun can be used to spray solution from a herbicide tank and pump carried by a tractor or vehicle.  Smaller 
infestations can be sprayed using a backpack / knapsack spray unit.   
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Basal Bark Spraying 

This method involves mixing an oil soluble herbicide and spraying 
the full circumference of the trunk or stem of the plant.  Basal 
bark spraying is suitable for thin-barked woody weeds and 
undesirable trees.  

Basal bark spraying is also an effective way to treat saplings, 
regrowth and multi-stemmed shrubs and trees.  This method 
works by allowing the herbicide to enter underground storage organs and slowly kill the targeted weed.  

The whole circumference of the stem or trunk should be sprayed or painted with herbicide solution from ground 
level to a height of 30cm.  Every stem or trunk arising from the ground should be treated.  

Basal bark spraying is an effective control method and is a good way to tackle inaccessible areas such as steep banks.  
This method will usually kill difficult-to-kill weeds at any time of the year, as long as the bark is not wet or too thick 
for the solution to penetrate.  

The work is often best performed by specialist contractors.  

 

Stem Injection 

This involves drilling or cutting through the bark into the sapwood tissue in the 
trunks of woody weeds and trees.  Herbicide is immediately placed into the hole 
or cut.  The herbicide should be injected within 15 seconds of drilling the hole or 
cutting the trunk for active uptake of the poison by the tree.  

Stem injections will kill the tree or shrub where it stands.  Only trees and shrubs 
that can be safely left to die and rot should be treated this way.  

This method can also be called the ‘drill and fill method’ where a battery-
powered drill is used to drill downward-angled holes into the sapwood about 
5cm apart.  Herbicide is placed into the hole using a syringe that can deliver 
measured doses of herbicide solution.  

Another variation is the ‘axe cut method’ which involves cutting through the 
bark into the sapwood tissue in the trunk and immediately placing herbicide into 
the cut.  This method is often referred to as ‘frilling or chipping’.  A hammer and 
chisel could be used to make the pocket cuts.  

 

Cut Stump Application 

This is where the plant is cut off completely at its base (no 
higher than 15cm from the ground) and a herbicide solution is 
then sprayed or painted onto the exposed surface of the cut 
stump with the objective of killing the stump and the root 
system.  

 

Cut and Swab 

This method is similar to the cut stump method, but is suited to 
vines and multi-stemmed shrubs.  Here, the plant stems are cut 
through completely, close to the ground.  Herbicide is then 
applied immediately top the cut surface emerging from the 

ground.  
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IWM is the control of weeds through a 
combination of physical, chemical, biological, 

and / or cultural control techniques.  

Stem Scrape 

This approach is used for plants and vines with aerial tubers.  A sharp knife is 
used to scrape a very thin layer of bark from a 10cm section of stem.  
Herbicide is then applied to the exposed underlying green tissue.  This method 
is also called bark stripping or stem painting.  

 

Wick Application  

This method of applying a herbicide consists 
of a wick or rope soaked in herbicide from a reservoir attached to a handle or 
assisted with 12-volt pump equipment.  The wetted wick is used to wipe or brush 
herbicide over the weed.  

For more information on precision weeding systems, please watch the video: 
https://youtu.be/vGJE2mCWK6Y 

 

Chemical Options 
These two (2) video links below, demonstrate different chemical options for weed control; please ensure you watch 
the videos your Trainer / Assessor will show in the PowerPoint Presentation.  

 Bush regeneration weeding using the ‘scrape and paint’ method:  https://youtu.be/eg8y9gfF43I  

 Mechanical control methods of weeds:  https://youtu.be/wOlz7lHYqyI  

 

Integrated Weed Management 

The most effective, long term way to manage weeds in a sustainable way is to use a variety of control methods in 
combination known as an ‘integrated weed management’ program or IWM.  IWM can be a combination of chemical 
and non-chemical methods.  IWM reduces reliance on chemical control of weeds.  

Chemicals can have a long term detrimental effect on the 
environment and pose health risks to the operators by 
accumulating in their systems.  

Plants can also develop a resistance to a chemical which reduces 
its effectiveness.  

Consider the following when designing a IWM program: 

 The effectiveness of the combined methods.  

 The effect on the environment (especially near 
waterways). 

 The cost of the control products and the cost of labour. 

 Whether the strategy complies with the business’ 
guidelines. 

 The withholding period before animals can graze or plants 
can be harvested.  

By using several methods to control weeds you reduce the chance 
that weed species will adapt to those methods.   

This is because if a herbicide is used over a long period of time, a 
weed species can build up a resistance to the chemical, or if 
mowing is the only control, weeds can develop a prostate habit to avoid the blades.  

An integrated weed management plan may include one or more of the following methods: 

 Physical control; 

 Cultural control; 

 Chemical control; 

 Biological control; and / 
or 

 Quarantine.  

  

https://youtu.be/vGJE2mCWK6Y
https://youtu.be/eg8y9gfF43I
https://youtu.be/wOlz7lHYqyI
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To manage risks in the workplace, hazards 
must be assessed and, if they pose a risk, 

reported and resolved.   

Weed Control Safety  
Hazard Identification and Risk Management 
The following are key terms used with hazard identification and risk management: 

 Hazard:  Something with the potential to cause harm.  

 Hazardous Chemical:  Any chemical that has the potential to harm the health of persons in the workplace.  

 Risk:  The likelihood of a hazard actually causing harm.  

 Exposure:  When a person comes into contact with a hazardous chemical by breathing it in, getting it onto 
the skin or into the eyes or by swallowing it.  

 

There are a range of hazards associated with controlling weeds in 
conservation areas such as: 

 Exposure to hazardous chemicals for the applicator and 
other people; 

 Damage to non-target animals and plants from herbicides; 

 Working in extreme weather conditions; 

 Machinery and equipment; 

 Potential for snake and insect bites; and 

 Working in remote isolated areas.  

 

Risk Assessment 

Risk assessment is a method of assessing the risk level of identified hazards and setting priorities for implementation 
of their control.  

Once hazards have been identified, risk assessments can be undertaken.  

 

Risk assessments should be made in three (3) major areas: 

1. Risk to workers.  

2. Risks to others such as workplace visitors or the general public.  

3. Risks to animals, persons, property and the environment by accidental events such as spray drift or fire.  

 

A risk assessment involves looking at the actual work location and work 
practices to assess the likelihood of an incident and its severity based on 
the information from the hazard identification.  In some situations, it 
may be necessary to obtain specialist advice.  

If the risk assessment shows that risks are being, or can be, readily 
controlled in accordance with current workplace controls, then you can 
conclude that there is no significant risk to health and the risk 
assessment is complete.  

Where the assessment indicates that there is a significant risk to health, 
the following actions should be taken: 

 Select appropriate measures to eliminate risks or achieve and sustain control.  

 Ensure that those control measures are properly used and maintained.  

 Arrange staff induction and training, especially in areas where the assessment indicates risks are not easily 
controlled.  

Employers have an obligation to record details of risk assessment and the controls adopted.  This includes controls 
that exist or are required to be put in place.  

Please see Appendix A for Weed Control:  Hazard Identification and Risk Control Checklist.   
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Refer to the Risk Assessment checklist in Appendix B which aims to help assess the risks associated with using 
pesticides in the workplace so that appropriate controls can be put in place. This form divides the job of using 
pesticides into its different tasks, such as mixing and spraying. 

Look at each task separately to work out if pesticides can harm the health of employees or contractors, as some 
tasks may be more dangerous than others. Work through the form by ticking the boxes. Record any relevant 
information in the comments section. 

At the end of each task you should decide whether there is a risk to health and how that risk can be controlled. 
Source: Worksafe.vic.gov.au 

 

Assessing and Minimising Risks 

To assess the risk of chemicals in storage, you need information about the level of hazard represented by each 
chemical.  

This is obtained from the label and SDS which will tell you:  

 How toxic the substance is; 

 The form of the substance being used (e.g. powder, granule, liquid); 

 How concentrated the substance is (e.g. concentrate or dilute); 

 The chemical properties of the substance (e.g. cause burns, flammable, explosive, corrosive, poisonous); 

 Hazards that can occur in chemical storage areas (the accident or injury register can give you useful data 
here); and  

 Recent changes to chemical storage procedures or products (e.g. moving from granules to powder could 
introduce risks of possible inhalation and dust explosion).  

 

Where there is a risk to people or property, various control measures can be implemented to eliminate or reduce 
risk.  These are listed before in order of effectiveness according to a ‘hierarchy of risk control’ (the more effective 
measures appearing higher up the list).  

 

Hierarchy of Risk Control 

Elimination 

Where a task involves eliminating the use of a chemical where it is not 
essential.  One example of an elimination control is the use of steam 
rather than chemicals to kill weeds.  

 

Substitution 

This involves using a safer product or process.  This includes exchanging the substance for one that is less harmful 
or using the same substance in a less hazardous form.  An example would be using granular formulations rather than 
powders.  

 

Isolation 

This involves isolating the process or substance from employees, non-compatible materials and ignition sources 
using either distance or barriers, or both.  This can help prevent or reduce risks such as fire and explosions.  The use 
of fencing and barriers in pest control rather than laying baits is another example of this control measure.  

 

Engineering Controls 

These involve the use of equipment or processes such as stopping or containing substances so that they are not 
released into unwanted areas.  This reduces the area of contamination in the event of spills or leaks.  This can also 
include installing ventilation fans in a storage area to remove unwanted fumes. 
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Make sure you 
read and 

understand Safe 
Working 

Procedures before 
commencing 

work.    

Administrative Controls 

These are safe work practices that prevent or reduce risks to health, property 
and the environment.  This can include maintaining the storage area in a good 
state, cleaning up any spills and leaks, and restricting access to storage areas 
to authorized personnel.  

 

Personal Protective Equipment (PPE) 

This is the least effective safety measure and should be used in conjunction 
with other control measures.  

 

Safe Working Procedures 

To avoid hazards and reduce safety risks, chemicals must be handled, stored 
and used in a safe way.  When handling and using chemicals in the workplace, 
you must always follow written safe working procedures along with verbal instruction from 
supervisors.   Safe working procedures are written instructions that identify the health and 
safety issues that may arise from tasks carried out in the workplace.  

A safe working procedure should be provided when a worker is asked to perform a new task 
or use equipment and machinery for the first time.  Safe working procedures should identify: 

 The supervisor for the task and the employees who will undertake the task.  

 Any risks involved in the task to be undertaken.  

 The equipment and substances that are used in the task. 

 The safety features that have been built into the task.  

 Any training needed before doing the task. 

 The PPE to be used.  

 Ways to deal with safety issues that may arise while undertaking the task.  

 

Mixing Chemicals 
Measuring and mixing concentrated herbicide is the most dangerous time when using the product.  Always: 

 Wear goggles and a mask and avoid standing 
directly over the container.  

 Select a well-ventilated, well lit, area to work 
in.  

 Wear the appropriate Personal Protective 
Equipment (PPE) as recommended on the 
label or the SDS (Safety Data Sheet). 

 Check the equipment for leaks and blockages 
before you add any chemicals.  

 Open the pressure valve and lid.  

 Make sure the trigger is in the off position.  

 Read the instructions for the correct order for 
mixing the spray.  

 Fill the equipment with clean water and 
decanter the amount of chemicals required 
for the job to be done.  

 Add the chemical, taking care not to splash 
the concentrate.  

 Secure the chemical container and wash off 
any spill on the container.  

 Replace the lid, secure the spray equipment 
and close the pressure valve.  

For more information on measuring and mixing herbicides for a garden sprayer, please watch the video: 
https://youtu.be/ovTKzBgpebM   

https://youtu.be/ovTKzBgpebM
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A hoe is being used here to 
chip out weeds in a bushland 

area.    

Applying Herbicides 

Read the label carefully before using chemicals.  Information can be found on the Safety Data Sheet (SDS) or on the 
internet under the manufacturer’s name if the label is missing or difficult to read.  By doing this you can determine 
what action must be taken to minimize risks to yourself and others, non-targeted plant species, animals and the 
environment.  When using chemicals for weed and pest control: 

 Always wear the appropriate Personal Protective Equipment (it is your responsibility). 

 Stand upwind when spraying (do not spray in windy conditions). 

 Spray when temperatures are low and relative humidity is high.  

 Avoid drift and contamination of non-target plants and animals and stop 
spraying if problems occur.  

 Apply the correct amount of chemical at the appropriate droplet size 
(calibrating equipment is described further on this Learner Guide). 

 Spray in a pattern, or use a dye, to prevent over spraying.  

 Do not eat, drink or smoke during spraying or near a spray site.  

 Make sure the trigger is in the ‘off’ position on completion of spraying.  

 

Take precautions near horticultural crops, vineyards or gardens as spray drift can damage sensitive growth.  It is an 
offence to cause damage to, or the contamination of, plants, produce or stock outside the target area.  Remember: 

 Notification laws apply if spraying chemicals by air or mister within 200 metres of a school, hospital or child 
care centre.  

 Regulations specify equipment relating to wind speed and direction must be used immediately before and 
during aerial spraying.  

 Maintaining a clean and organize work area allows work to be carried out on time and with few mistakes.  

 Always use a designated area for washing down equipment.  

 Run off from this area must be stored or directed to a suitable site which will not contaminate streams and 
water sources.  

 Use high pressure cleaning of machinery to remove all soil and vegetation from the equipment.  

 Wash spray equipment with clean water immediately after use as some chemicals are highly corrosive.  

 Wash-down water must not contaminate pasture or crop.  

For more information, watch the video on safety when applying pesticides:  https://youtu.be/dectXF5wnEI  

 

Integrated Pest Management (IMP) 

The current approach to crop protection is to use a range of options to manage crop pests so that they do not cause 
economic damage. Crop pests can be insects, mites, diseases, weeds or even animals (birds, mice). An IPM strategy 
aims to reduce the pest population to a minimum using a range of tools and management options. IPM is also 
designed to maintain environmental sustainability and the economic viability of the production system. 

An IPM program must be an integral part of the production system as a whole, looking at the various components of 
the system and how they might be manipulated in order to reduce the pest population. As such, IPM could be 
considered as an integral component of integrated crop management (ICM), 
looking at all aspects necessary to grow a crop. These control options could be a 
combination of cultural, physical, biological and chemical control measures to 
manage green bean pests and diseases.  In contrast to conventional chemical pest 
control, IPM programs do not rely on a single, often antagonistic, control method 
for each pest or group of pests, but on a variety of compatible and 
environmentally safe techniques drawn from the following list of management 
options. 
  

https://youtu.be/dectXF5wnEI
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Spray operators must measure 
weather conditions at the site of 

application.    

Hand Tools 
The handheld hoe is the basic and most common tool for weed control.  It is good practice to have a sharp 
implement on your service vehicle for chipping off or digging weeds.  This will stop seed spread adding to the seed 
bank in the soil.  Each plant can produce large numbers of seed which can remain viable in the soil for many years.  
Take precautions to destroy the flower or seed head after destroying the plant as some seeds mature even after the 
flower head is cut off.  In the case of plants that grow from the base or by runners remove all the plant to prevent 
regrowth.  

 

Other hand tools for weeding include: 

 Hoes:  Which come in a number of designs 
such as the chipping hoe, swallow neck hoe, 
Dutch hoe and torpedo hoe.  

 Three-Prong Cultivator:  Which is effective 
along rows and between plants.  

 Rotary Hoes:  Which are machines that can be 
used on larger areas to control smaller weeds 
through cultivation of the soil.  

 Saws, Drills, Axes and Secateurs:  Which can 
be used for woody plants, which can be killed 
by cutting and pasting with herbicide.  

 

Other handheld equipment for weed control using chemicals include: 

 Rope Wick Wipers or Weed Wands:  These apply a chemical through a tube with a cord or brush on the end.  
They are good for small areas such as home gardens where the herbicide can be applied to individual plants 
without the risk of spray drift damaging non-targeted plants.  

 Injectors:  Which are used to control wood weeds by drilling a hole into the sapwood of the plant directly 
under the bark and injecting herbicide with a syringe.  

 Granular Spreaders:  Which are used for spreading a film of granular preemergence herbicides over the 
surface of the ground to kill weeds as they germinate.  They can be used on paths and graveled areas.  They 
have a residual action which can be damaging to the environment if leached through the soil into 
waterways.  

 

Before Spraying 
Take precautions near horticultural crops, vineyards or gardens as spray drift can damage non-targeted plants.  It is 
an offence to cause damage to, or contamination of, plants, produce or stock outside the target area.  Always check 
the weather conditions before spraying.   

Remember: 

 Most herbicides should not be applied within 6 hours (or as specified 
on the label) of rain. 

 Spraying should not be carried out on windy days.  

 Avoid spraying on hot and humid days.  

 Check the label or SDS (Safety Data Sheet) for withholding periods 
before produce can be sold or consumed.  

 Notification laws apply if spraying near a school, hospital or child care 
centre.  

 Notify the neighbours before spraying. 

 Notify the council before spraying on public land.  

 Erect barriers and signage to warn the public when spraying on public land.   



AHCPMG301 AHCCHM307 AHCCHM304 Cluster [ACDC] 
 
 

Doc No. Version No. Name Start Date Review Location 

VC2018078 1.0 AHCPMG301 AHCCHM307 AHCCHM304 Cluster Learner Guide 14/03/2018 14/03/2019 Training Data / 01 Units / AHCPMG301 AHCCHM307 AHCCHM304 Cluster [ACDC] 
 

Page 34 of 105 

All spray equipment has a 
tank, a pump and a nozzle.    

Pressure Pumps 

All spray equipment has three (3) things in common: 

 A tank;  A pump; and  A nozzle 
 

These differ in size, depending on the works to be carried out and can range through 
the following different types of spray units: 

 Hand Held Pumps:  Which are small tanks holding about 5 litres and 
pressure is built up in the tank by a plunger on the lid which is pumped up 
and down.  

 Knapsack or Backpack Sprayers:  Which hold about 15 litres and work the 
same as hand held units.  The pressure is built up using a handle on the side 
of the tank.  

 Handline Units:  Which can be mounted on vehicles with a pump to send the 
chemical along a hose to the hand-held nozzle.  This configuration is often 
seen on vehicles that control weeds on footpaths and roadsides.  

 

Boom Sprays 

Which are used for larger areas such as on agricultural crops and larger turf areas on golf courses and ovals.  Small 
petrol engines build pressure up in a tank mounted on a quad bike, tractor or trailer, and the chemical spray comes 
out of a series of nozzles mounted on booms.  Boom sprays are designed to deliver large quantities of spray quickly 
and efficiently.  There is a wide range of nozzles designed to give different sized droplets and width of the spray.  
Chemical labels will recommend nozzles for each chemical.  There are several adjustments to make when using a 
boom spray before operations can commence: 

1. The boom height should be set so that the target plant is sprayed by two nozzles.  

2. Use clean water to calibrate the boom spray and ensure that the machinery is operating correctly and the 
chemical is applied at the recommended rate.  Measure the amount of liquid from each nozzle by placing 
a measuring jar under each nozzle while the spray unit is stationary and check that it complies with the 
manufacturer’s recommendations.  

3. Maintain a constant operating speed to ensure a consistent application is made.  

For more information on boom sprayers, watch the video:  https://youtu.be/R1-CFKRE2WA 
 

Weed Management 
Weed Management in Farming 
A farmer can reduce the chance that weed species will build up a resistance to herbicides by using several methods 
to control weeds.  A long-term integrated weed management (IWM) plan that considers all available management 
control techniques or tools to control weeds can be developed for a particular area.  
 

IWM Plan 

An integrated weed management plan could treat weeds with chemicals in the short term and restrict the 
opportunity for new weeds to invade and spread by: 

 Being vigilant about introducing stock, fodder or seed onto your property to ensure weeds will not be 
introduce.  

 Finding out where stock have come from and what weeds infest that area when buying stock.  

 Holding livestock that may be infected in a single location until the seeds have passed through their digestive 
systems or until they have been shorn.  

 Buying certified weed-free fodder and seed.  

 Restricting the movement of vehicles and machinery in periods when seeds are likely to spread.  

 Washing down vehicles which have been working in known infested areas. 

 Not allowing machinery or vehicles to enter the property unless they are clean.   

https://youtu.be/R1-CFKRE2WA
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Restrict Spread 

Farmers can restrict the spread of existing weeds after 
spraying by: 

 Slashing and cultivating when weeds are outside 
their seeding period.  

 Work in clean areas before infested areas and 
from outside in.  

 Cleaning down equipment before moving into a 
clean area.  

 

Successful Control 

Weed control methods include cultivation, biological agents and chemical application.  Successful weed control must 
include and consider: 

 Growing a more vigorous crop species. 

 Correcting the underlying problem which enabled weeds to grow.  

 Encouraging the growth of desirable species to ensure high level of competition.  

 Fertilizing the crop.  

 Allowing crops to reach the correct leaf stage before grazing (e.g. three leaf stage before grazing rye grass).  

 

Spray Grazing 

This method is used to control some broadleaf 
weeds.  A selective herbicide is used to spray a sub-
lethal dose of chemical on the target weed.  

 

Then, after the grazing withholding period, the field 
is grazed with a high-density stocking rate (at least 
five times higher than normal) for a short period of 
time to use the weed as feed.  

 

A hormone-based herbicide alters the metabolism of 
the weed making it more attractive to livestock.  The 
weed sits upright which is easier for livestock to eat 
and the plant puts all its energy (sugars) reserves 
into growth, which exhausts its reserves – if all the 
leaf area is removed, nothing is left to start 
regrowth.  

 

The plant will die or have severely retarded growth.  If not grazed heavily plants will recover.  

 

This method works best on immature weeds that need to set seed each year to regenerate.  This method will break 
that cycle.  It is suitable for capeweed, Erodium and thistles, but it does have negative side effects for some plants 
such as clover.  

 

Young animals, pregnant animals or lactating mothers should not be used in a spray graze program.  

In the video link here, Dubbo farmer, Maurie Street, has halted the previously rapid spread of resistant weeds by 
using a combination of methods:  https://youtu.be/ZuSmE2r0fHI  

  

https://youtu.be/ZuSmE2r0fHI
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Dandelions develop a flat or ‘prostrate’ 
habit when continually mowed.     

Chickweed is a flat weed that invades turf 
areas.      

Liverworts and mosses are common 
weeds in nursery pots especially if 

there is poor drainage.      

Weed Management in Turf 
Weed management is a constant task for people working on golf courses, bowling greens, playing fields and grassed 
areas in parks and gardens.  

An integrated weed management approach to weed control involves: 

 Manual removal of 
troublesome weeds.  

 Cultural management of 
the turf.  

 Chemical applications.  

A good knowledge of the physical attributes of the plant will help to 
determine the most appropriate method of removing the weed.  

Many weeds common in turf such as dandelions (Taraxacum 
officinale), sow thistles (Sonchus oleraceus) and chickweed (Stellaria 
media) are flat weeds.  

Because turf is continually mowed, these plants develop a flat 
(prostrate) habit.  They can be removed manually using a two-
pronged hand tool with a flat rounded section used as a pivot, or 
poisoned with a broadleaf selective herbicide (if only grasses are used 
in the turf mix).  
 

Good cultural management of turf will reduce the weed population significantly and can include: 

 Careful preparation before planting including using cleans oil and compost to retain moisture.  

 Checking that the soil is suitable for the lawn species being planted.  

 Choosing the most appropriate lawn species to suit 
conditions.  

 Fertilising the area to be planted according to the 
recommendation of the supplier.  

 Planting at the recommended density and keeping the 
seeded area moist so there is no space for weed seeds to 
germinate.  

 Top dressing with lawn seed if any bare patches appear so 
weeds do not fill them.  

 Mowing the lawn at the correct height for the lawn species 
and season.  

 Cutting off the flower heads of any weeds before they set 
seed and spread.  

 

Weed Management in Nurseries 
Weed management in wholesale and retail nurseries can be a time 
consuming, labour intensive and expensive task.  Weeds in a nursery not only 
look untidy but can have an effect on the quality of plants for sale.  Weeds 
infest garden displays, hard surfaces such as paths, landscaping and products 
for sale.  Maintaining nursery hygiene is the most effective way of keeping 
the weed problem to a minimum.  This includes: 

 Keeping areas around the nursery slashed to eliminate seed set and 
contamination of the nursery by air borne seed.  

 A routine maintenance program where weeds are removed from all 
areas of the nursery every seven days can result in an almost weed free nursery. 

 Controlling weeds emerging in gravel pathways with steam or flame throwers, or by treatment with pre-
emergent herbicides every six months (care must be taken that the chemical used does not leach into the 
surrounding soil or waterways). 

 Ensuring all materials brought into the nursery are clean of weeds and weed seeds (this includes plants from 
other nurseries and growing media).  

 Using only new or sterilized pots and containers.   
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Flick weed is a common weed found in 
nurseries.       

Creeping oxalis (Oxalis corniculata) is a 
common nursery weed.        

Weeding pots is one of the most time-consuming tasks in the 
nursery.  Many nurseries use pre-emergent herbicides which can 
be applied to the top of media in pots of most ornamental plants 
without damage to the roots or foliage.  

These are residual chemicals which remain active for around six 
months.  When used as recommended, residual pre-emergent 
herbicides adhere to soil particles giving it a very low risk of 
leaching or lateral movement in the soil and therefore a minimal 
impact on flora and fauna.  

Flick weed (Cardamine / hirsute) is a problem weed for nurseries 
as it spreads rapidly.  Flick weed reproduces through the seeds 
formed in its pods.  It is very easily ruptured and can send its seeds 
in excess of 3 metres.  The seeds easily germinate and the whole 
cycle starts again.  The most effective control methods are the use of pre-emergent herbicides or hand-weeding to 
remove seedlings before they set seed.  

Liverworts and mosses are also weeds that present problems for nurseries in both production and retail centres.  
They occur not only in pots, trays and other containers, but also along pathways, benches, in water and inside 
glasshouses. 

 

Problems caused by liverwort and mosses include: 

 They can form a thatch or mat on the surface preventing water from penetrating the media causing pots to 
dry out.  

 Heavy infestations on the growing media surface can also 
cause irrigation water to bypass the growing substrate, 
instead going down the side of the pot and away before it 
can soak into the growing media.  

 Heavy infestations will lead to a need for more water, 
fertilisers and pesticides to be used.  

Vinegar and other acetic acid-based products have been used 
successfully to burn liverworts but this does not prevent their 
reoccurrence.  While established liverwort plants can be manually 
removed, the tiny rhizoids that grow under them make this 
difficult.  Usually several centimetres of potting mix needs to be 
removed and replaced.  

 

Weed Management in Conservation 
Weeds are one of the major causes of bushland degradation and the cause of many revegetation projects not 
succeeding. 

Most projects require the removal and control of weed species as part of the preparation and maintenance work.  

An integrated weed management strategy would involve: 

 Identifying the weed; 

 Researching the weed to determine its potential to spread and options for control; 

 Long-term prevention using several methods of control; 

 Using non-chemical methods or the least toxic control options; and 

 Monitoring the site and undertaking follow-up tasks.  

 

Weed control work usually goes with revegetation projects which aim to: 

 Work from the least infected areas to the more heavily infested areas;  

 Cause minimum disturbance during the works; and  

 Establish native plants to reoccupy the area where the weeds were.   
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These conservation workers are hand weeding 
coastal vegetation.        

An IWM plan can help controls weeds in 
gardens. 

This integrated approach to weed control is known as the ‘Bradley 
method’ and is the most recognized method of helping control 
weeds on a revegetation site.  It can take between two and five 
years for the results to be evident.  

When herbicides are used in conservation areas, the most used 
application methods are as follows: 

 Foliar Spray Application:  Using a handgun on a knapsack 
sprayer to spot spray weeds.  

 Cut Stump Application:  To kill saplings that are too small 
to be stem-injected.  Stems are cut as close to the ground 
as practical (approx. 10-15 cm from ground level) and the 
herbicide mixture is applied to the cut stem immediately 
after the cut is made.  

 Basal Bark Application:  To kill saplings and regrowth less than 5cm in basal diameter.  The herbicide is 
mixed with diesel to assist penetration through the bark and is applied to the whole circumference of each 
stem from ground level to a height of 30cn.  

 Stem Injection Application:  To kill standing timber or regrowth with a stem diameter greater than 5cm.  
Horizontal cuts are made with a narrow-bladed axe through the bark of the woody weed into the sap 
stream, at waist height, and immediately) within three seconds) the herbicide is applied down the axe blade 
to ensure the full dose enters the tree.  

 

Weed Management in Gardens 
Gardeners and local councils invest much time as well as fertiliser and water on their gardens.  If allowed, weeds can 
take advantage of these conditions and thrive.  Landscapes that contain a diversity of healthy, vigorous vegetation 
with very little exposed ground will help deter weeds.   

By maintaining good cultural practices and implementing an 
integrated weed management plan, most weeds can be kept in 
control by: 

 Careful preparation of the site before planting while 
making sure all weeds are either destroyed or removed;  

 Ensuring that introduced soil, compost and plants to the 
site are weed free; 

 Choosing plants which are best adapted to the growing 
conditions of the site (e.g. light, soil type and moisture); 

 Plant sufficient numbers to create shade out weeds; 

 Mulching garden beds; and 

 Removing weeds before they set seed. 

 

Some garden weeds harbor pests and diseases over winter that will then affect vegetables and ornamental plants in 
spring and summer.  Common sow thistle is widespread throughout Australia.  The fluffy seeds are easily dispersed 
by the wind making outbreaks hard to control. 

Many weed plants are habitat for aphids to overwinter in.  These pests carry diseases into the garden in spring and 
reduce the vigour of vegetables and other ornamental plants.  Sow thistle is an annual and is easily removed by 
pulling or digging out.  

Plants from commercial nurseries, landscaping suppliers and gardening clubs can also be pathways for the 
introduction and spread of weeds.  

There is a large number of plants in Australian gardens which have the potential to become significant 
environmental weeds, such as agapanthus (Agapanthus orientalis).  

For more information on mulching to reduce weed problems, watch the video:  https://youtu.be/eJOdpQa12Vc   

https://youtu.be/eJOdpQa12Vc
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drumMUSTER is a program that ensures that 
discarded containers are disposed of in a 

socially, economically and environmentally 
acceptable way.  

Following Up After Weed Control 
Disposal of Waste 

Chemical Waste 

The law requires that, when disposing of a chemical such as a 
herbicide, all reasonable and practicable measures to prevent or 
minimize contamination, environmental harm and risks to human 
health and safety must be taken.  

The product label includes instructions on the disposal of 
chemicals and should always be referred to and followed.  

Many workplaces have a dedicated wash-down area, such as a 
concrete apron next to the chemical storage shed for cleaning 
application equipment.  Waste water is collected in a holding tank 
or lined evaporation basin which should be clearly sign-posted and 
located away from any sensitive areas.  

Chemical containers should be triple-rinsed with clean water and 
then either disposed of in landfill or through an industry collection 
program such as drumMUSTER.  Your supervisor will advise you 
on the appropriate way to dispose of containers in your 
workplace.  

To avoid damage to the environment, waste and rinse water 
collected from cleaning containers and application equipment 
should never be dumped into a waterway, storm water drain or sewer.  

 

Plant Waste 

Any weeds and weed seed heads must be removed from site if they are a source for re-infestation and should be 
disposed of through burning or through dumping at the local tip.  

Burning weeds or other vegetation is generally permitted outside the Fire Danger Period but local laws on burn-offs 
can apply year-round.  

Before burning weeds, your supervisor will need to: 

 Check and follow local regulations or laws set down by your state’s rural or country fire authority or your 
local council / shire. 

 Notify neighbours at least two hours before starting the burn.  

 Notify your state’s emergency services.  

 Check the weather forecast for the day of the burn and a 
few days afterwards.  

 Check the fuel moisture conditions.  

 Establish a fire break of no less than 3 metres cleared of 
all flammable material.  

 Ensure there are enough people to monitor, contain and 
extinguish the burn safely and effectively.  

 

Cleaning and Maintaining PPE 
Personal Protective Equipment (PPE) should be cleaned after use and stored in a clean and tidy way.  Maintenance 
should include regular visual inspection before and after each use to determine if the equipment has sustained any 
damage and that it will work as intended.   Where PPE is damaged so that it may not provide the necessary 
protection, it should be either repaired or disposed of and replace.   PPE must be stored in accordance with the 
manufacturer’s instructions where it cannot be damaged, deteriorate or be used by another unauthorised person.  
PPE should ne stored in a location that is readily accessible.  
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On-going observation and maintenance should 
be undertaken after the initial weed control 

program.   

Record Keeping 
After using chemicals to control weeds, it is a legal requirement to record the following information: 

 Date of application; 

 Product trade name; 

 Application rate; 

 Crop or situation product was applied; 

 Area treated; 

 Location on the property where product was 
used; 

 Weather details including wind speed and 
wind direction; and  

 Contact details, name and address of the 
applicator and the name and address of the 
person for whom the application was carried 
out if a contractor completed the work.  

 

This information must be recorded within 48 hours of the activity and kept for a period of two years.  Monitoring 
and control measures to identify signs of adverse impact on humans, animals, non-target plants or environment 
needs to be conducted and recorded for future reference.  

 

Keeping records helps with planning and allocating work, e.g.: 

 How long did it take to complete the job? 

 Was there any maintenance required before or after the 
job? 

 What is the withholding period for stock / crops for sale or 
grazing? 

 What was the cost of the product and who was the 
supplier? 

 

Record the answers to these questions in the enterprise records.  If you are carrying out weed control on behalf of 
an organization or client, there may be a need to prepare and supply them with a report detailing the control 
measures undertaken and the outcomes of the work.  

 

Observations 

The success of any program involves on-going observation and maintenance after the initial weed control has 
occurred.  

Photos, records and maps of work done will assist in monitoring the site for re-infestation so that weeds can be 
further treated if they re-appear.  Control measures should be recorded and their effectiveness should be reported 
to a supervisor.  

Some naturally occurring resistant plants may exist through normal genetic variability in any weed population.  The 
resistant individuals can eventually dominate the weed population if the same herbicide or herbicides from the same 
group are used repeatedly.  

Ways to combat herbicide resistance include: 

 Always following the label, using the full strength of 
chemical recommended.  

 Using and integrated weed management program as 
different methods may provide effective control or 
resistant weeds.  

 Varying the types of chemicals used so the plants cannot 
build up resistance.  
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Comparison of spraying records with expected 
results will help guide future spraying 

operations.   

Modifying the Program 

Spraying records at the time of and after spraying should be 
compared with expected results.  

There are a number of things which can affect the spraying 
results.  These include: 

 The control methods used. 

 The rate and coverage of herbicide used. 

 Timing of the application in relation to the growth stage of 
weeds.  

 Prevailing weather conditions when treating weeds.  

 Follow up work that occurred after treatment.  

Every time a weed control program is implemented, it is an 
opportunity to change and improve the process and its efficiency.  

Good records can provide information that will help in future planning and modification of weed control 
techniques methods.  
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The predatory shield bug is a very beneficial 
insect that feeds on a wide range of 

caterpillars and larvae (immature stages) of 
moths, beetles and weevils. 

Overview 
Welcome to the ACDC cluster of units.  The unit of competency in this second section is AHCCHM307 Prepare and 
apply chemicals.  This unit covers the control of weeds and defines the standard required to: 

 Identify a range of weeds and beneficial organisms 

 Plan and coordinate weed control activities 

 Prepare and calibrate equipment 

 Conduct a site hazard identification and risk control assessment for weed control 

 Apply a range of weed control methods and maintain records 

 Monitor, record and report the effectiveness of controls 

 

The Need for Chemicals 
About Pest Control 
Pests are living organisms that can cause injury or damage to plants, 
crops, livestock and stored food. They can significantly reduce yields, 
increase cost of production and, at worst, cause the complete failure of 
entire cropping systems. 

 

Not all living organisms are pests. Most organisms contribute to crops 
and plans in beneficial ways. For example, bees are valuable as they 
transfer pollen for many plant species, and certain bacteria are 
essential for fixing nitrogen in soil and plants. 

 

There are many ways of controlling pests. The aim is to minimise damage and keep pest populations below the level 
at which economic damage occurs.   

It is not always necessary to use only chemicals to control pests. Integrated pest management (IPM) is a broad-based 
approach that can include a range of practices, both chemical and non-chemical, for the control of pests. 

 

Chemical Control 
Chemical control is also an important method of pest control in agriculture, horticulture and conservation and land 
management industries.  There are a large number of chemical products that have been registered in Australia for 
the control of approximately 2,200 insects, weeds and fungal pathogens. 

In this Learner Guide, the term ‘pesticide’ is used for chemicals that are used to control pests. Pesticides include 
insecticides to control insects, herbicides (plants/weeds), fungicides (fungal disease) and rodenticides (rats and 
mice). 

 

Pesticides offer a number of control advantages such as: 

 Products registered for specific pest or crop 
situations can be selected 

 Pesticides are often fast acting and produce 
rapid results 

 When a pest species reaches an economic 
threshold, most pesticides can be applied 
rapidly and efficiently, often over larger areas 

 Many pesticides are selective and enable 
specific organisms to be targeted and 
controlled. 

However, pesticides should always be used with care. The convenience of pesticides has contributed (in part) to 
overuse and misuse in many parts of the world. 
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Chemical control is an important method 
of pest control in food production. 

Care should be taken to prevent: 

 Resistance in target pests 

 Environmental damage through the 
movement of products in the air, soil and 
water 

 Chronic and acute health affects to the user 

 Reduction in numbers of beneficial organisms 

Users of pesticides have the responsibility of ensuring the correct product is applied, at the correct dose, at the right 
time and with minimum contamination of the environment. 

 

Legislation and Regulations 

The use of chemicals is carefully regulated to minimise risks to health, the environment and trade, and to ensure the 
long-term sustainability of primary industries.   

 

Users of agriculture and veterinary chemical products must be aware of their legal responsibilities under legislation 
administered by each state and use chemicals responsibly and safely.  All states have in place legislation and 
regulations on the use of agriculture chemicals and require growers to be certified in order to purchase and use 
Section 7 (dangerous poison) chemicals. 

 

Managing Resistance 

Resistance describes what happens when a pest, disease or weed cannot 
be controlled by a chemical that was previously successful at controlling it. 

Pests can develop resistance over a period of time because: 

 A chemical does not always kill 100% of the pests when applied 

 A small number of pests usually survive each time an animal is 
treated with a chemical 

 These survivors are known as resistant pests 

 These resistant pests will then breed amongst themselves and pass 
on this resistance on to the offspring 

 

If a producer continues to use the same chemical year in and year out this small population of resistant pests will 
increase until most of the pests are not affected by a particular chemical. 

 

Integrated pest management (IPM) provides a balanced approach to minimising resistance. When pesticides are the 
sole or predominant method of pest control, resistance is commonly managed through pesticide rotation. This 
involves switching among pesticide classes with different modes of action to delay or mitigate pest resistance. Two 
or more pesticides with different modes of action can be mixed and applied to improve results and delay or mitigate 
existing pest resistance. 

 

Integrated pest management (IPM) provides a balanced approach to minimising resistance. When pesticides are the 
sole or predominant method of pest control, resistance is commonly managed through pesticide rotation. This 
involves switching among pesticide classes with different modes of action to delay or mitigate pest resistance. Two 
or more pesticides with different modes of action can be mixed and applied to improve results and delay or mitigate 
existing pest resistance. 

Source: wikipedia.com 
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Knowledge of pest mobility, feeding habits and 

life cycle will improve the success of chemical 

control program. 

Pesticides contain active and inert (non-active) ingredients. 

Granular pesticides can be spread with spinners 

such as this one which is operated by the 

tractor’s power take-off (PTO). 

Determining the Best Approach 
Before the use of pesticide is considered, you will need to determine the following: 

 The intended target 

 The available control or management 
practices that can be implemented 

 The pesticide product to be used 

 The mode of action of the product 

 Where the pesticide is to be applied 

 When the pesticide is best applied 

A successful pesticide application often requires a good understanding 
of pest mobility, feeding habits and lifecycle. 

 

The spray applicator has to be confident that the product applied is 
reaching its intended target at the correct dosage and with minimum 
impact on the surrounding environment. 

 

In particular, the product must be applied in such a way that there will 
be good coverage of the target with minimal impact on off-target and 
adjacent areas. 

 

Pesticide Ingredients 
Pesticides are generally made up of several components which together make up the chemical formulation. The 
product is sold to users in this form. 

The most important part of any formulation is the active ingredient (also referred to as the active constituent), 
which is the part that is biologically active on target pests. 

 

Other components of the formulation, called the inert (non-
active) ingredients, are designed to make the active 
ingredient more efficient and to keep the product stable until 
it is required for use. 

 

There are a variety of product formulations. The hazards 
associated with their use, risks to the environment, 
effectiveness in pest control, and cost depends in part of the 
formulation type. 

 

Common Formulations 

Solutions 

These are true liquids that contain the active ingredient dissolved in 
either water or a solvent that mixes their water. They contain no 
suspended particles. Solutions may be concentrated and need further 
dilution before application or they may be packaged in a convenient 
form ready for immediate spraying. 

 

Ultra-low Volume (ULV) 

These formulations are a special type of solution that can be applied straight from the container with no further 
dilution. They consist of the active ingredient dissolved in organic solvents and oil. 
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Grain biosecurity workers are fumigating 

grain samples for storage. 

Emulsifiable Concentrates (ECs) 

These are another type of liquid that contain an emulsifier in their formulations to enable the active ingredient to 
dissolve in an organic solvent and then mix evenly in water when a spray mixture is prepared. The spray mixture is 
an emulsion and is always milky white in colour. 

 

Soluble Powder (SP) 

These formulations dissolve in water to form a true solution. 

 

Wettable Powder (WP) 

WP formulations are designed to disperse in water to form a suspension that is then applied as a spray. The 
advantage of this formulation is outweighed by a number of disadvantages which have led to a decline in the 
popularity of WPs.  

 

Water Dispersible Granules (WG) 

These formulations have become popular with pesticide manufacturers, as new technologies have produced 
microgranuals that can carry high concentrations of active ingredients.  

 

Granules (GR) 

Granules in a free-flowing formulation have been used for a long time as a means of applying pesticides to control 
soil-borne pests or to apply pesticides without water in remote areas that depend on rainfall for later activation. 

Some granules are formulated using a polymer matrix that degrades at a predictable rate, releasing small doses of 
active ingredient over an extended period. These are known as slow release granules and they were introduced to 
extend the control period of pesticides.  

 

Other Formulations 

Aerosol Dispensers (AEs) 

AEs provide convenience, but at a higher price. They are common in domestic situations for applying and dispensing 
insecticides. With aerosol dispensers it is difficult to control where they spray fall out will land. Also, small droplets 
are more likely to be inhaled. The formulations often contain a flammable propellant under pressure that poses 
potential hazards if the container is punctured or incinerated. 

 

Fumigants 

Fumigants are hazardous formulations that are being slowly phased out. 
They can penetrate target areas very efficiently and usually only involve a 
single application. However, fumigants are extremely hazardous to use. 
Most require special training in safe handling and also require the operator 
to wear carefully selected personal protective equipment (PPE). Confining 
fumigating gases to the desired to the desired area of action can 
sometimes be difficult. 

 

Water Soluble Crystals 

Water soluble crystals are formulations particularly useful for 2, 4-D herbicide products. The crystals are packed in 
water-soluble plastic prepacks. These are dropped into the spray vat to dissolve and form the spray. The pesticides 
concentrate is not exposed to the handler at any time. 
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Wetting agents increase the spreading 

abilities of a liquid. 

Emulsions (Oil in Water) EW 

EW formulations are a stable emulsion of active ingredients(s) in an aqueous phase, intended for dilution with water 
before use. Some pesticides for home garden use are sold in this form. 

 

Capsule Suspension (CS) 

These are never formulations where the active ingredient is contained in polymeric microcapsules dispersed as a 
stable suspension in a liquid such as water. They are normally intended for dilution with water before use. 

An advantage of this formulation over other liquid formulations is that pesticide user exposure to the toxic active 
ingredient is reduced during the mixing and application stages. Most microcapsules provide slow release of the 
active ingredient and help prolong the residual activity of the diluted product, and some burst as soon as the spray 
dries. 

 

Inert Ingredients 

Adjuvants 

An adjuvant is any chemical added to a formulation or spray mix for the 
purpose of improving its performance or stability. Adjuvants can act as an 
aid to identification (e.g. a dye added to seed treatment formulations to 
permit identification of treated seed). 

The main types of adjuvants are listed below: 

 Buffers are chemicals that can alter the PH (acidity or alkalinity) of 
water used as a spray carrier from its normal PH. Some pesticides 
perform more consistently under slightly acidic conditions. Where the local water supply is alkaline, 
acidifying buffers will lower the PH. 

 Sequestering agents are chemicals that remove metals from water and are used in some formulations to 
overcome the problems caused by hard water. Hard water contains significant amounts of calcium and 
magnesium salts. 

 Humectants are chemicals that help pesticides hold moisture and are added to flowable formulations to 
prevent the suspension being deposited on the internal walls of flowable packs. 

 Anti-foaming agents or defoamers can be useful in preventing excess foam production when spray tanks are 
agitated and when spray tanks are recharged with high-pressure water. 

 

Wetting Agents 

Wetting agents include formulation and spray adjuvants and are also called wetters, surfactants (surface active 
agents), spreaders or stickers. They sometimes form part of a formulation and sometimes are added to the spray mix 
at application. 

 

Wetting agents are substances that reduce the surface tension of water to allow it to spread drops onto a surface, 
increasing the spreading abilities of a liquid. 

 

Unless the label directions contain specific advice about his, the use of additional wetting agent is wasteful and may 
cause problems such as excessive foaming in the spray tank and damage to non-target plants. 
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Select pesticides that will cause the least 
damage to non-target species such as 
bees and other beneficial insects. 

Planning Chemical Applications 
Selecting a Chemical Option 
After establishing the nature and level of the pest infestation and having 
identified a range of products that will help control it, it is time to select the 
most appropriate product. The following criteria should be applied when 
selecting products: 

 

Selectivity 

Choose the pesticide that will cause the least damage to non-target species. 

 

Toxicity 

Products that are of low toxicity to humans and other animals are preferable to those which present significant 
hazards. 

 

Method of Application 

Match the product to the application equipment. For example, certain formulations cannot be used with knapsack or 
other hydraulic sprayers. The chemical label and relevant Safety Data Sheet will state the appropriate methods of 
application for each pesticide. 

 

Persistence 

Check the product label for information about the persistence or length of activity. In some situations, it is useful to 
have a pesticide which will remain active for several days or even weeks. If an infestation occurs shortly before 
harvest, choose a pesticide that will not leave residues which may be harmful to consumers. 

 

Mode of Action 

Pesticides work in different ways and knowledge of pests and how a certain product works can help maximise the 
effectiveness of the product.  

 

Avoidance of Resistance: 

With significant infestations (i.e. those which may continue throughout the season and which may need several 
applications for even partial control) do not spray repeatedly with some product or family of product as a resistance 
to the pesticide can be built up by the pest. A better approach would be to use a relatively selective product early in 
the season to minimise damage to predators and other beneficial insects, and later in the season apply a broad 
spectrum chemical. 

 

Planning Ahead 
If a decision to spray is reached then setting time aside to adequately plan any spray program is vital to ensure 
chemicals are used safely and responsibly. A small amount of effort in planning at the start is far more efficient than 
dealing with issues later on.  
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By reading the label thoroughly you can ensure 
the job is done as effectively and safely as 
possible. 

Read the Label: 

By reading the product label thoroughly and understanding all the requirements and advice you will ensure the job is 
done as effectively and safely as possible. Many products require weeds to be actively growing and not under heat 
stress for the chemical to work and all labels contain vital information on what measures must be put in place to 
ensure adverse outcomes do not occur. 

 

Check Use Restrictions 

As a rule, chemicals should only be used in accordance with label directions but there are limited circumstances 
where some products may be used off-label without a permit. 

 

Plan Buffer Zones 

A buffer zone is an area where no chemical is applied which is between the target area and a sensitive area such as a 
different type of crop, a house or waterway. 

 

Talk to your Neighbours 

Discuss your intentions with neighbours, especially if you are planning to spray near a sensitive crop or area. 
Communication before spraying can help prevent problems later. 

 

Know Your Equipment 

Ensure your equipment is set up correctly and accurately calibrated to ensure the required amount of chemical 
reaches the target otherwise you are wasting time and money. Setting up your equipment to deliver the appropriate 
droplet size is essential to ensure that spraying is done safely and effectively.  

 

Monitor Weather Conditions 

As a chemical user, you have legal obligation to avoid spray drift damage and to ensure that the chemicals you apply 
stay within target area. When planning for chemical application, you need to check that forecasted weather 
conditions will be suitable. 

Spraying should be avoided in the following conditions: 

 Winds are less than 3km/h and greater than 15km/h 

 Winds are blowing towards crops which may be damaged by spray 
drift 

 Winds that are blowing towards sensitive services (e.g. a school) 

 Unpredictable sea breezes and other winds 

 Visible dust movement 

 Still and frosty conditions 

 Very dry or humid conditions 

 Very low or high temperatures when rain is forecast 
The latest weather forecast information can be found at the Bureau of Meteorology website (www.bom.gov.au)  

 

Calculating Mixing Rates 
Pesticides purchase for spraying programs will usually come in the form of concentrate.  

 

This concentrate must be diluted before use by mixing a small volume of the concentrate with a larger volume of 
water. Only enough solution to fill the sprayer or tank should be mixed at any one time. 

  

http://www.bom.gov.au/


AHCPMG301 AHCCHM307 AHCCHM304 Cluster [ACDC] 
 
 

Doc No. Version No. Name Start Date Review Location 

VC2018078 1.0 AHCPMG301 AHCCHM307 AHCCHM304 Cluster Learner Guide 14/03/2018 14/03/2019 Training Data / 01 Units / AHCPMG301 AHCCHM307 AHCCHM304 Cluster [ACDC] 
 

Page 49 of 105 

Check the pesticide label or SDS to determine the 
application rate at which the concentrate should be 
used. 

A spray application program should consider the growth 
stage of a crop. 

The mixing site will vary from workplace to workplace. 

The steps for calculating the correct mixing rate are: 

1. Check the pesticide label or SDS to find the application rate at 
which the concentrate should be used. The application rate 
of a particular pesticide is the amount of mixed solution (i.e. 
chemical plus water) which is needed to treat an area of a 
particular size. Read the label and/or SDS to ensure that the 
chemicals you are mixing are compatible and that the source 
of water used (e.g. rain, tap, bore, dam) is appropriate for the 
mixture. 

2. Determine the area to be sprayed. 

3. Using the application rate stated in the instructions, 
calculate the amount of pesticide concentrate needed for 
the size of the area sprayed. 

4. Calculate how much water is needed to dilute the pesticide to the correct strength. 

 

Spraying Program 
Once you have determined the required chemical, the application rate and quantity of chemical needed for spraying, 
you can then develop an application program. This program can 
cover the overall pesticide treatments for a paddock or a whole 
crop.  The key points on this program are: 

 The area where you will be applying chemicals 

 The area of the pest infestation or cropping area 

 Growth stage of a crop or pest, or timing of sprays to be 
most effective 

 The pest you are trying to control (in a cropping situation 
this may cover insects, weeds and fungi) 

 The chemical to be applied 

 The application rate of that chemical 

 The quantity of chemical required 

 Any comments about the chemical, equipment or method of 
application that may be relevant. 

 

Planning Mixing Sites 
The sites for mixing pesticides will vary from workplace to 
workplace. It may be in the middle of a field, along a roadside, or 
near farm buildings or work depots. 

The mixing site should be: 

 Away from people, plants, animals, dams, open tanks, 
drinking troughs, streams and drains. Good ventilation is 
essential and an outside location (away from the wind) or 
a semi-sheltered site is best. 

 Well-lit to help with reading of labels and measuring 
chemicals. Natural light is preferable as some chemicals are 
highly inflammable and can cause a fire if electrical 
connections are poor. 

 Level to help with measuring and dealing with any spills. It should also provide a smooth, non-slip surface to 
reduce the chance of tripping or slipping while handling pesticides. 

 Close to a good supply of clean water for both mixing and washing have ready access to an emergency 
spill kit.  
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Spray Drift 
When applying pesticides, the aim is to maximise the amount reaching the target and to minimise the amount 
reaching off-target areas. This results in: 

 Improved pesticide effectiveness 

 Reduced damage and/or contamination control of off target crops and area 

In areas where a range of agricultural enterprises coexist, conflicts can arise, particularly from the use of pesticides. 
All pesticides are capable of drift.  When spraying a pesticide, you have a moral and legal responsibility to prevent it 
from drifting and contaminating or damaging neighbours’ crops and sensitive areas. 

 

Types of Drifts 

Sprayed herbicides can drift as droplets, as vapours or as particles. 

Droplet drift is the easiest to control because under good spraying conditions, droplets are carried down by air 
turbulence and gravity, to collect on plant or soil surfaces. Droplet drift is the most common cause of off-target 
damage caused by herbicide application. For example, spraying fallows with glyphosate under the wrong conditions 
often leads to severe damage to establishing crops. 

Particle drift occurs when water and other herbicide carriers evaporate quickly from the droplet leaving tiny 
particles of concentrated herbicide. This can occur with herbicide formulations other than esters. Instances of this 
form of drift have damaged susceptible drops up to 30km from the source. 

Vapour drift is confined to volatile herbicides such as 2, 4-D ester. Vapours may arise directly front the spray or 
evaporation of herbicide from sprayed surfaces. Use of 2, 4-D ester in summer can lead to vapour drift damage of 
highly susceptible crops such a tomatoes, cotton, sunflowers, soybeans and grapes. This may occur hours after the 
herbicide has been applied. 

In 2006, the federal regulators of pesticide use, the APVMA, have restricted the use of highly volatile for of 2, 4-D 
ester. The changes are now seen with the substitution of lower volatile forms of 2, 4-D and MCPA. Products with 
lower ‘risk’ ester formulations are commonly labelled with LVE – short for low volatile ester. These formulations of 
esters have a much lower tendency to volatilise, but caution still remains as they are still prone to droplet drift. 
Vapours and minute particles float in the airstream and are poorly collected on catching surfaces. They may be 
carried for many kilometers in thermal updraughts before being deposited. Sensitive crops may be up to 10,000 
times more sensitive than the crop being sprayed. Even small quantities of drifting herbicide can cause severe 
damage to highly sensitive plants. 

 

Factors Affecting the Risk of Spray Drift 

Any herbicide can drift. The drift hazard, or off-target potential, of a herbicide in a particular situation depends on 
the following: 

 Volatility of the formulation applied. Volatility refers to the likelihood that the herbicide will evaporate and 
become a gas. Esters volatilise (evaporate) whereas amines do not. 

 Proximity of crops susceptible to the particular herbicide being applied, and their growth stage. For example, 
cotton is most sensitive to Group 1 herbicides in the seedling stage. 

 Method of application and equipment used. Aerial application releases spray at 3m above the target and 
uses relatively low application volumes, while ground rigs have lower release heights and generally higher 
application volumes, and a range of nozzle types. Misters produce large numbers of very fine droplets that 
use wind to carry them to their target. 

 Size of the area treated – the greater the area treated the longer it takes to apply the herbicide. If local 
meteorological conditions change, particularly in the case of 2, 4-D ester, then more herbicide is able to 
volatilise. 

 Amount of active ingredient (herbicide) applied – the more herbicide applied per hectare the greater the 
amount available to drift or volatilise. 

 Efficiency of droplet capture – bare soil does not have anything to catch drifting droplets, unlike crops, erect 
pasture species and standing stubbles. 

 Weather conditions during and shortly after application.  
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Boom spray applying chemical over 

pasture paddock. Source: agric.wa.gov.au 

Labels are written to a national code issued by the 

Australian Pesticides and Veterinary Medicines Authority 

(APVMA). 

Application Equipment 

A significant part of minimising spray drift is the selection of equipment to reduce the number of small droplets 
produced. However, this in turn may affect coverage of the target, and therefore the possible effectiveness of the 
pesticide application. 

This aspect of spraying needs to be carefully considered when planning to spray. As the number of smaller droplets 
decreases, so does the coverage of the spray. 

A good example of this is the use of air-induction nozzles that produce large droplets that splatter. These nozzles 
produce a droplet pattern and number that are unsuitable for targets such as seedling grasses that present a small 
vertical target. 

The spray release height can also help reduce spray drift so the boom should be set and operated at the minimum 
practical height. Drift hazard doubles as nozzle height doubles. If possible, angle nozzles forward 30° to allow lower 
boom height with double overlap. Lower heights, however, can lead to more striping, as the boom sways and dips 
below the optimum height. 

Note that 110° nozzles produce a higher percentage of find droplets that 80° nozzles, but they allow a lower boom 
height while maintaining the required double overlap. Booms should operate within the pressure range 
recommended by the nozzle manufacturer as the number of driftable fine droplets increases as the operating 
pressure is increased. 

 

Size of Area Treated 

When large areas are treated relatively large amounts of active herbicide is 
applied and the risk of off-target effects increased due to the length of time 
taken to apply the herbicide. Conditions such as temperatures, humidity and 

wind direction may change during spraying. 

Applying volatile formulations to large areas increases the chances of vapour 
drift damage to susceptible crops and pastures. 

Source: dpi.nsw.gov.au 

 

APVMA Policy 
The Australian Pesticides and Veterinary Medicines Authority (APVMA) is the Australian Government regulator of 
agricultural and veterinary (agvet) chemical products. The APVMA is responsible for ensuring that off-target 
pesticide spray drift does not harm human health, the environment or Australia’s international trade. 

Since 2010 the APVMA has been implementing a policy known as the Operating Principles in Relation to Spray Drift 
Risk. To date, this policy has been a mandatory consideration applied in the assessment of all new unique 
agricultural chemical products (that is, item 1 or 2 application types) that are labelled for use outdoors and can be 
applied as sprays or dust (with some exceptions). 

Depending on the outcomes of specific product assessments, the 
policy may mean products will require mandatory label instructions 
that include: 

 Minimum droplet size for ground boom or aerial applications 

 Wind speed operating range of 3 to 20 kilometres per hour 

 Maximum boom height for ground boom application 

 Nozzle orientation and shut off requirements for orchard or 
vineyard equipment 

 Not applying the product when there is a surface 
temperature inversion present. 

 Observing downwind no-spray zones from certain identified sensitive areas. 
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A label is a set of instructions and warnings 

which must be followed. Source: 

barmac.com.au 

Mixing Chemicals 
Chemical Labels 
Risks in using pesticides can be minimised by following the label instructions. 
A label is a set of instructions and warnings which must be read thoroughly 
and, by law, must be followed. It provides useful information as to how the 
pesticide should be mixed, its dangerous properties and the precautions to 
be taken. Specific antidotes may also be included in the label.  

While labels are written to a national code issued by the Australian Pesticides 
and Veterinary Medicines Authority (APVMA), the requirements for use of 
the chemical can vary from state to state. 

Refer to Appendix C. You will need to refer to this as you work through this 
section, obtain an empty (and clean) chemical container from your 
workplace so that you can check the label information on a real product as 
you work through this section. 

Some chemical containers also have a small booklet of information. The 
booklet is part of the label, and it must also be read before using a chemical. 

The letters and numbers that have been used on the model label are used to 
refer to different sections of the label. You will find that not every chemical label will have all the information shown 
on the model label. Also note that while this model label is presented as a single panel label, you are more likely to 
be working with labels with 2 or 3 panels. 

 

Warning and Product Description 

The Signal Heading 

This indicates how poisonous the pesticide is and includes instructions to keep the product out of the reach of 
children, and to read the safety directions before opening or using the product. If there is no signal heading then 
the chemical is unscheduled and it is relatively safe to the person using the chemical. However, no chemical should 
be treated lightly as it can still affect our health in the short or long term. 

‘Caution’ is used for Schedule 5 poisons where the chemical is low to moderately hazardous to the person using the 
chemical. Often it can irritate the skin or eyes. 

‘Poison’ is used for Schedule 6 poisons where the chemical is very hazardous to the person using it. It can cause 
poisoning if it enters a person’s body. 

‘Dangerous Poison’ is used for Schedule 7 poisons where the chemical is extremely hazardous to the person using 
the chemical. Just a small amount of the chemical can cause poisoning and even death if it enters a person’s body. 
For these poisons there are restrictions on the purchase and use that are imposed by state or territory governments 
these restrictions require that the purchaser of S7 chemicals must provide proof that they have the appropriate 
certification that is recognised by the relevant state or territory government. 

 

Brand Name (or Trade Name) 

This is the common name for the chemical product. 

 

Type of Chemical 

A broad description of what the chemical does. Common terms are: 

 Herbicide = kills plants 

 Insecticide = kills insects 

 Fungicide = kills fungus diseases 

 Nematicide = kills nematodes (tiny worm-like 
creatures, that usually live in the soil) 

 Lousicide = kills lice 

 Anthemintic = expels parasitic worms from 
animals 

 Tickicide = kills ticks 
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The signal heading indicates how poisonous 

the pesticide is. 

Part B of the label deals with Directions for use. 

Active Constituent 

The name of the actual part of the chemical that does the work. That is, the 
part that kills the weeds or insects or other pests. The concentration of the 
active constituent is also given. Some products contain a solvent to dissolve 
the active constituent. These solvents can sometimes be poisonous and they 
may also be flammable or combustible liquids. In such cases the amount and 
name of the solvent is shown on the label. 

 

Resistance Group 

To prevent crop pests from developing a resistance to the chemical, you should not use chemicals from the same 
resistance group over and over. Swap between chemicals from different resistance groups. 

 

What the Chemical Does 

Lists the things that the chemical is registered to do. It includes which crops the chemical can be used on, and which 
insects, weeds, diseases, etc. that it is registered to control. 

 

Name, Address and Phone Number of the Business that made the Chemical 

Contact the business if you need advice on how to use the chemical and if you need other information about the 
chemical (for example, how to clean up spilled chemicals). 

 

Direction for Use 

Restraints 

A list of situations where the chemical MUST NOT be used; either because the chemical will not work in these 
situations or because it is too dangerous to use the chemical in these situations. Some chemicals do not have 
restraints. 

If spray drifts restraints apply, including mandatory no-spray zones, they will be listed here. 

Drift margin instructions may include mandatory, legally enforceable instructions, such as: 

 Droplet size 

 Wind speeds when spraying 

 Surface inversion conditions 

 Record keeping 

 Downwind no-spray zone 

 

Directions for use Table 

This gives information on how to use the chemical against specific  

 

NOT TO BE USED FOR ANY PURPOSE 

This statement is intended to limit the use of a product to purposes 
that have been assessed and approved by the APVMA. If you want to 
use a chemical in any way other than according to the label 

instructions, you may need to get a permit from the APVMA.  

 

Withholding Period (WHP) 

This is the minimum period of time that must elapse between the last application of a pesticide product and the 
use of the agricultural produce to which the chemical was applied. 

The WHP on a label is designed to ensure that food and fibre derived from treated animals and crops complies with 
the maximum residue limits set by the APVMA.   
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Part C of the label deals with General Instructions 

including mixing details. 

The label defines the re-entry period for areas that have 

been sprayed. 

General Instructions 

This section includes further instructions on use of the product 
including: 

 

Resistance Warning 

These instructions should be followed, so that the insect, disease or 
weed does not become resistant to the chemical you are using (also 
see the information in section 5) 

 

Compatibility 

This tells you if it is safe to mix the chemical with other chemicals. If chemicals are not compatible, they should not 
be mixed together. More information about compatibility can be obtained from agronomists and consultants. 

 

Mixing Instructions 

This is important information on how to mix the chemical with water. You must follow these instructions otherwise 
the chemical may not work. 

 

APVMA Compliance Instructions 

Any products that require application using mandatory droplet sizes will also include further mandatory instructions 
here. 

 

Precautions 

This section includes the precautions that must be taken when using 
the product and includes: 

 

Re-entry Period 

The time from when you apply the chemical, until it is safe for you to 
go back into the treated area. If you want to go back into the treated 
area before this time, you must wear the safety equipment that is 
listed here. 

 

Plant-back Period 

The time from when you apply the chemical, until it is safe to plant seedlings or sow seeds into the treated soil. This 
applies to soil fumigants, and to some herbicides. 

 

Protection of Crops, Native and Other Non-Target Plants 

Describes the things you need to do (or not do) so that the chemical does not damage crops or other desirable 
plants. 

 

Protection of Livestock 

Describes the things you need to do (or not do) so that your chemical does not injure livestock (including bees). 

 

Protection of Wildlife, Fish, Crustaceans and the Environment 

Describe the things you need to do (or not do) so that your chemical does not damage the environment (damage to 
these is known as ‘off target’ damage).  
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If a chemical container has a diamond shaped 

symbol, the chemical is classified as a 

Dangerous Good and/or Hazardous Chemical. 

First Aid and Storage Disposal 

Storage and Disposal 

Information on how to safely store the chemical and how to safely get rid of empty containers. Note that chemicals 
must NEVER be kept in food or drink containers. 

 

Safety Directions 

Information about how the chemical can affect your health and what you should do to protect yourself from 
exposure to the chemical. It lists the safety equipment that you should wear when handling the chemical. You should 
read the safety directions before opening the container or using the product.  More detailed safety information can 
often be found in the safety data sheet (SDS), which can be obtained from the company that made the chemical.  
Most safety data sheets (SDS) can be downloaded from company websites. There are also other websites that 
provide this information. 

 

First Aid 

You should read and understand the first aid instructions on the label before you use the chemical so that you know 
exactly what to do if there is an emergency.  The SDS has much more detailed first aid instructions than the label, 
and often has advice for the doctors. You should always have the SDS on hand and take it with you to the doctor or 
hospital if you believe you may have poisoned. 

 

APVMA Approval Number 

In Australia, all pesticides MUST be approved by the Australian Pesticides and Veterinary Medicines Authority 
(APVMA) before they can be legally sold.  All registered products will have an APVMA approval number. This is an 
assurance that the product has been checked as safe and effective if the user follows the label instructions. 

 

Batch Number, Date of Manufacturer (DOM), and Expiry Date 

Record the batch number of all chemicals used, in case something goes 
wrong and the chemical does not work properly. Chemicals should not be 
used after their expiry date. 

 

Dangerous Goods/Hazardous Chemical Information 

If a chemical container has a diamond shaped symbol, the chemical is 
classified as a Dangerous Good and/or Hazardous chemical. If a product is 
classed as a Dangerous Good there are specific laws about how to 
transport and store it. 

Check with your chemical supplier to find out if you need to take special 
precautions when carrying Dangerous Goods on your vehicle when driving 
on public roads. 

If the product is classified as a Hazardous Chemical you must comply with 
specific laws in relation to workplace health and safety. 
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Using PPE is good practice when 

handling, mixing and applying of 

pesticides. 

Above can be seen the parts of a half face respirator with two options 

shown – a filter or a cartridge. Both sides of the mask must feature the 

same filter or cartridge. 

Personal Protective Equipment (PPE) 
When applying chemicals, you will need to protect 

yourself against possible contact with the pesticides by 

wearing PPE and adequate clothing.  Coveralls should be 

loose fitting so that there is a layer of air between the 

coverall and the skin. This means that if any pesticide gets 

through the coverall it will not be in direct contact with 

the skin. Each layer of clothing worn under the coverall 

provides an additional protective layer of air. 

Respirators and cartridges must conform to Australian 
Standards the number is marked on the equipment. 
Check that you have the correct type of cartridge as there are several available designed to specifically protect the 
user against vapours, droplets or dust.  Goggles and respirators must be worn firmly enough to keep chemicals out. 
That is, they must seal properly on your face. Make sure your face is clean-shaven and washed. Even a one-day 
beard may prevent a respirator from sealing adequately. 

Check the respirator thoroughly to ensure there are no cracks or other defects, such as perished valves. Make sure 
the respirator is clean and dry.  To check if a respirator is properly sealed on to your face, place your hands over the 
end of the cartridges and inhale. A properly sealed respirator will tend to suck on to your face and inhaling should be 
almost impossible.  Do not tuck sleeves into gloves or coveralls into boots as this can enable pesticides to run down 
into your gloves or boots. Make sure that sleeves and pant legs run over the outside of gloves and boots.  If 
pesticides get inside gloves or footwear, take them off immediately, wash, and put on a clean pair. Keep several pairs 
of clean gloves and footwear available and change whenever necessary. 

Chemical contamination often happens when gloves are removed to adjust equipment, open a pesticide container, 
or wipe a face, before being pulled back on over contaminated hands. Wash gloves thoroughly before taking them 
off, and wash hands thoroughly before taking them off, and wash hands thoroughly and dry them before putting 
gloves on again. 

 

Using PPE is good practice when handling, mixing and applying of pesticides. It can minimise or eliminate the major 
hazards associated with hazardous chemicals. However, for PPE to be effective it must be correctly selected, fitted, 
used and maintained. It does not reduce the need to take other essential precautions when using chemicals. 

 

Commonly used PPE includes: 

 Coveralls 

These should be made of a woven fabric such as cotton, polyester, a cotton-synthetic blend, or a nonwoven fabric. 
Cotton overalls are not water and chemical proof so should not be used where 
they are likely to become wet with spray. Wear a coverall over other clothing 
when handling or using chemicals that may be moderately or highly toxic if 
absorbed through the skin. 

 Chemical-resistant suit 

Some pesticide labels require users to wear a chemical-resistant suit. You should 
wear a chemical-resistant suit if there is a possibility of spilling a large amount of 
pesticide on your clothing. 

Chemical-resistant suits may be one-piece coveralls or two-piece outfits 
consisting of a jacket worn over overalls or pants. They can be heavy and 
uncomfortable to wear so take precautions to avoid heat stress as, even in 
moderate temperatures, they can cause overheating. 
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Safety Data Sheets (SDS) provides more 

detailed information than that found on a 

label. 

 Chemical-resistant aprons 

Pesticide labels may specify that you wear a chemical-resistant apron while mixing and loading and while cleaning 
application equipment. Aprons should be worn for any handling task that involves concentrated pesticides as they 
will protect against splashes and spills. Wear the apron over the coveralls or the long-sleeved shirt and long trousers 
or jeans. An apron should extend from your neck to your knees. Avoid wearing aprons around machinery as they can 
be a safety hazard where there are moving components – it is safer to wear a chemical-resistant suit instead. 

 Hand and arm protection 

Hands and arms get the most pesticide exposure so most pesticide labels advise the wearing of chemical-resistant 
gloves. Chemical-resistant gloves should be worn in every situation where there is a chance that pesticides may get 
on your hands. Always use new or freshly cleaned gloves. Items that have been used before may be contaminated 
on the inside.  Chemical contamination often happens when gloves are removed to adjust equipment, open a 
pesticide container, or wipe a face, before being pulled back on over contaminated hands. Wash gloves thoroughly 
before taking them off and wash hands thoroughly and dry them before putting gloves on again. 

 Footwear 

The wearing of chemical-resistant footwear is essential due to the potential for splashes and spills on your feet. 
Boots that do not absorb moisture or pesticide should be selected. PVC and rubber boots are suitable whereas 
leather boots are not. 

 Head and neck protection 

A chemical-resistant hood or chemical- resistant wide-brimmed hat should be worn if your head or neck will be 
exposed to pesticides.  Some chemical-resistant jackets and coveralls have attached protective hoods which, if not 
being used, should be tucked inside the neckline so it cannot collect pesticides. 

 Eye and face protection 

Chemical resistant goggles provide eye protection during mixing and spraying. Non-fogging googles are available. 
Face shields protect the whole face and should be used when opening pesticide containers, mixing pesticides and 
decanting them into spray tanks. Face shields should also be chemical resistant. 

 Respirators 

These prevent inhalation of toxic dust or vapours, provided they are fitted with the correct filter cartridges. Half face 
respirators cover the mouth and nose while full face respirators cover your whole face. Their filter is either attached 
to the mask or is attached to a belt and connected by a flexible tube.  Full face respirators are necessary when the 
pesticide concentration in the air is around or exceeds 1% (e.g. during fumigation or where you are likely to 
encounter dense concentrations of gas or vapour. 

Respirators do not protect against lack of oxygen and may not provide adequate protection in enclosed spaces 
where the air may be toxic.  Supplied air-breathing equipment should be worn if oxygen is likely to be deficient. 

 Spray helmets 

These protect the face and head as well as the inhalation of pesticides. A small fan pumps in fresh filtered air. 

 

Safety Data Sheets (SDS) 
Every pesticide has associated with it an SDS which contains more detailed 
information than that found on a label. 

Workplace health and safety regulations require all users of hazardous 
substances, including pesticides, to obtain a SDS for each hazardous substance 
used and to be able to read and follow information on the safety of the user 
and the environment. 

SDSs can be downloaded from pesticide manufacturers’ websites. Employers 
are legally required to maintain SDS, to make them available to employees 
and to ensure that employees understand and follow them. 

These contain additional information about the chemical and details of the 
first aid requirements of a chemical.   

Current SDS must be obtained and held for all products found in the chemical store.  SDS must be easy to access in 
case of an emergency.   Please refer to Appendix F for an example of a Safety Data Sheet.  
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Carefully open containers to avoid 

splashing and spillage. 

There are various different types of 

application equipment used in agricultural 

and horticultural situations for the control 

of pest, weeds and diseases. 

Mixing Chemicals 
Mixing should never be undertaken with bare hands due to the danger of skin absorption when using a concentrated 
chemical.  The main steps when mixing pesticides are: 

 Read the label and SDS before opening the container use the appropriate PPE 

 Mix in a well-ventilated area 

 Do your calculations prior to mixing 

 Make sure you have a solid footing while pouring 

 Carefully open containers to avoid splashing and spillage 

 Take special care when pouring concentrated pesticides into 
measuring jugs, buckets and spray tanks especially if it is windy 
(if liquid runs down the side of a container, it must be washed 
off) 

 Pour pesticide and water down the inside of the tank to avoid 
splashing. 

 Check the water supply has a back-flow prevention device. 

 Do not immerse the end of the water hose in the mixed chemical 

 Ensure that wettable powders are stirred carefully to avoid fine 
chemical dust settling on your skin. 

 Wash gloves before removing them 

 Cleanup any spillage with water making sure runoff does not enter a water body. 

Under health and safety laws, employers working with or near chemicals have a responsibility to maintain safe work 
practices, to protect their own health and safety and that of others at the workplace. 

Employees must report promptly to their employer anything which, in their view, may affect compliance with 
relevant legislation. 
 

Preparing Equipment 
Application Equipment 
Chemicals used in agriculture and horticultural situations for the control of 
pest, weeds and diseases go by a series of names depending on the target pest.  
These names include herbicide, insecticides, miticides, fungicides, 
nematocides, larvacides, rodenticides and are all designed for different pests. 

The same principles apply with the application of all pesticides – to spread a 
small quantity evenly and consistently on to a target pest or area.  This can be 
best achieved by using the correct equipment in the right way. Below are listed 

some common handheld chemical application equipment. 
 

Handlines 

These are often used to spot spray weeds. The diluted chemical is delivered through a spray gun which can be 
adjusted to thin stream or a fine uniform spray. The advantage with handlines is that pesticides can be applied 
directly where it is needed. 
 

Hand-operated Sprayers 

These come in a wide variety of styles, shapes and sizes to suit a range of agricultural and horticultural situations. 
Droplet size is controlled by the nozzle.  There are two common types of hand-operated sprayers used: 

 Pneumatic or compressed air sprayers where the spray tank of diluted chemical is pressurised by a hand 
operated pump. The equipment can be operated with one hand, leaving the other hand free for other tasks 

 Knapsack sprayers where the diluted chemical is carried on the back of the operator who uses a hand 
operated pump to apply the chemical.  
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This turf sprayer has a light weight, 400 litre, 

impact resistant, polyethylene tank with a non-

spill lid and internal baffle. 

Granule Applicators 

These applicators are like a rotary fertiliser spreader that spreads coarse particles (‘granules’) over the soil or plants. 
Granules can also be applied from a shaker, can or packet or by agricultural seeding machines or fertiliser spreaders. 
Granule applicators are simple to use, do not require water and are more suited to windy conditions. 

 

Ousters 

These blow fine particles of pesticide ‘dust’ onto the target. Their advantages over liquid applicators are: 

 Easy to use 

 Light to handle 

 Require minimal maintenance 

 Can be used near electrical equipment 

 Can put pesticide in difficult places 

Disadvantages include that they: 

 Are not suitable for windy situations 

 Have to be kept dry to keep working 
correctly 

 Can be wasteful as it is difficult to get an 
even distribution 

 

Other Application Equipment 

There are many other chemical applicators including: 

 Misters (air blast sprayers) where a large high-speed fan blows droplets of the chemical onto trees, crops 
and pastures. 

 Aerosol generators which produce very fine sprays. These can range from household aerosol cans to hand-
held thermal foggers and commercial fogger machines. 

 Controlled droplet applicators (CDA) are high precision units that generate spray droplets of a uniform size 
using a rotary atomizer, cage or disc. They range from small hand-held devices to large commercial 
equipment for broad acre spraying. 

 Boom sprays allow for low pressure application of diluted chemicals onto soil or plants. Although not suited 
to windy conditions, they are commonly used in agricultural and horticultural situations. They can be 
shrouded to reduce damage to non-targeted plants such as in orchards or vineyards. 

 Side jet applicators are seen where a series of jets are mounted on a vehicle to spray along roadsides. Spray 
jets can also be added by the end of a boom to extended the spray width of the boom by 6-8 meters.  

 

Spray Tanks 
The spray tank should be an appropriate size for the type of spraying unit that it will be used. The spray should also 
be able to hold the volume required for the area that will be sprayed. 

The shape of the tank should allow easy access for filling and draining. A small sump in the tank is generally 
recommended so that a minimum amount of liquid remains within the tank when the pump starts to pump air. 

Attributes of an ideal spray tank include: 

 Constructed of a material that will not rust or corrode 

 Shaped to allow proper agitation of spray material 

 Strong, rigid and durable to withstand rough usage  

 Light weight 

 Have a large, square, splash-proof and screened opening 

 Easily drained and cleaned 

 Fitted with a gauge to indicate the quantity in the tank (otherwise 
a measuring stick will need to be used) 
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Many pesticides are difficult to wash off when 

dried on so a thin layer of penetrating, water 

repellent rust prevention oil should be applied to 

metal parts of the sprayer before use. 

This farmer is measuring the output nozzle on his 

boom sprayer to check that it is releasing the 

chemical at the correct rate.   

Pre-operational Checks 
Prior to using chemical equipment, you need to clean equipment and 
carry out a number of checks to ensure the equipment is working 
correctly and safely. These are called ‘pre-operational’ checks. To protect 
yourself while doing this, wear chemical resistant gloves. You will also 
need the Equipment Operational and Service Manual. 

Pre-operational steps involve: 

 Flushing equipment with clean water to remove any chemicals 
left over from previous use 

 Removing nozzles and flush dirt from the lines 

 Cleaning outside of application equipment 

 Checking all hoses for wear and damage 

 Cleaning filters and nozzles 

 Checking for rust and corrosion 

 Inspecting the tank, connecting pipes and fittings for wear, corrosion or damage. 

 Testing the pump to see that it is working property and there is sufficient spraying pressure 

 Checking that the pressure gauge and relief vales are working correctly 

If you are using lever-operated knapsack sprayers, make sure that lever pivot points are working (you may need to 
lubricate them) and that trigger mechanisms move freely and give a positive ‘shutoff’. 

Also, air inlet valves must also be clean and free to move and the shoulder straps should be in good condition. Any 
components that are worn or damaged should be repaired or replaced, documented and notified to your supervisor. 

 

Calibration 
The objective, when applying pesticides, is to deliver the required amount of active ingredient in the pesticide to the 
desired target area. 

Regular calibration allows the user to check that all components of the spraying unit are operating within acceptable 
limits. It will also reduce the risk of over application or applying rates that reduce efficacy to the target areas.  Finally, 
it will reduce unnecessary contamination of the environment. 

 

Over-application of Pesticides 

This occurs when more than the recommended amount of chemical is 
applied to the target area. This can result from nozzle wear and other 
faults resulting in increased flow rates, such as increased pressure and 
varying travel speed. Applying pesticides above label rates is illegal.  The 
consequences of over application are: 

 Wasting pesticides, time and money 

 Possible damage to crops (phytotoxicity) 

 Possibly exceeding maximum residue limits (MRL) 

 Extra wear and tear on equipment 

 A possibility that the product may not be as effective 

 Increased risk of off-target damage 

 The likelihood that the user will face prosecution 
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Under-application of a Pesticide 

This occurs when less than the recommended amount of active ingredient is delivered to the target. This can 
result from blocked nozzles of filters, or when the flow travels faster than the calibrated speed. 

This problem is difficult to detect with the eye and often goes unnoticed until a major blockage occurs. In some 
circumstances, it is illegal to apply pesticides at less than the stated label rates.  The consequences of under-
applications are: 

 Wasting pesticides, time and money 

 Reduced effectiveness of the product 

 A greater chance that the pest will develop 
and resistance to the pesticide 

 Possible production losses due to pest 
damage or competition 

Regular calibration of equipment will help you to identify and reduce these problems. 

 

Calibration Techniques 
To determine the calibration of spraying units, the user must first check the following and make records where 
required: 

 Spraying unit should be filled with the required volume of water for the exercise 

 Label recommendations are read and followed 

 Pressure gauge is operational 

 Pressure regulator is working (if fitted) 

 Spray lines and filters are free of leaks and blockages  

 Correct nozzles are fitted (Please see trainer for GRDC Nozzle Guide handout) 

 Spraying unit is properly set up and operational 

 Weather conditions are appropriate for the exercise 

Calibrating spray equipment involves four steps. These are applicable to all types of spraying units, including hand-
held equipment, boom spraying units, orchard spraying units and even aircraft. Note: you will be required to 
undertake calibration of application equipment as part of your assessment for this unit. 

 

Measuring Spraying Unit Output (L/min) 

The spraying unit output is calculated by collecting the nozzle(s) output, at the operating pressure required, into a 
container for one minute and measuring the volume collected. The output from all nozzles should be measured. This 
procedure should be performed at least three times. Then calculate an average reading. 

 

Calculating the Area Sprayed (m2/min) 

To calculate the area sprayed during the calibration, you need to know: 

 The distance travelled by the spraying unit in metres during one minute while actually spraying with water 

 The spraying unit’s effective swath width in metres (swath width is the width of spray coverage that is 
effectively delivered by the nozzle(s) to the target area, i.e. how wide the spraying unit can effectively spray). 

The area sprayed in square meters per minute (m2/min) is calculated using the following formula: distance travelled 
per minutes (meters/min) x swath width (m) = area sprayed (m2/min). 
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Calculating the Spraying Units Application Rate (L/ha): 

This step is used to determine the spraying unit’s nozzle output over a 
given area. For liquids, this is known as the application rate in litres per 
hectare (L/ha). Users must apply pesticides at the same application 
rate that is given on the label. 

 

Spraying unit application rate is calculated the spraying unit’s 
application rate: spraying unit output (L/min) x area sprayed (m2/min) 
x 10,000 = application rate of the spraying unit (L/ha). 

 

Calculating the Amount of Formulated Product Required per spray tank volume 

This is a critical step in the calibration procedure as it ensures that recommended label rates of pesticide products 
are applied to target areas, by determining the mount of formulated product to be added to the spray tank. 

 

To calculate the amount of formulated product to add to the desired tank volume, a user needs to have the 
following information: 

 Spraying unit application rate (L/ha) 
(calculated in step C) 

 Product label rate (L/ha or g/ha or kg/ha) 

 Tank volume (L) 

 

That information is used in the following formula: tank volume (L) x spraying unit application rate (L/ha) x product 
label rate = amount of product per tank. 

(Please see trainer for GRDC Nozzle Guide handout) 

 

Tank Loading Guidelines 
Before loading your spray tank ensure that you: 

 Check the pesticide label for tank-mix recommendations and note restraints such as, water quality and 
incompatible mixes  

 Mix all pesticides properly and according to labels 

 Make sure all components of your spray rig have the correct filters 

 Check you are using appropriate personal protective equipment and clothing 

 Ensure that risks to human health and the environment are controlled during loading 
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Check and clean filters 

regularly as some pesticides 

leave residues that will cause 

blockages in the application 

system. 

Loading the Sprayer 

 You must follow the standard mixing order (only deviate from this if there is a 
specific directive on the label) 

 Fill your tank at least 2/3 with water which is suitable for all of the components 
of the proposed mix, that is, pH, hardness, clay or other limitations 

 Add water conditioners such as pH adjusters and/or ammonium sulphate 

 Add granules/flowables/powders and mix well. It is best to apply these to the 
top of the tank so that they disperse with plenty of water. Granules require 5-1-
minutes for the granules to disperse before other types of products are added. 
Good agitation is needed to separate and disperse granules so that they will not 
block the fitters 

 Add Emulsifiable concentrates (EC) and mix well 

 Add water solubles such as glyphosate and amines (if using liquid fertilisers as carriers, very good agitation is 
essential) 

 Add wetters 

 Top up with water, mix well, and apply the mixtures as soon as possible 

For complex mixes – that is, those of three products or more – additional water may be needed to help stabilise the 
mix.  A rough rule of thumb is to increase the sprayed volume by 10L/ha for each additional product after three or 
four products have been added. This includes non pesticide items such as trace elements.  Even with adding extra 
water, blockages may still occur if you have self-cleaning filters. These filters can return any unfiltered material, such 
as undissolved granules, into the tank where it can build up causing blockages.  If you know that your tank mix has 
some problems with precipitation or sludge /scum formation, or you are using granulated pesticides, consider 
cleaning out the tank after every third load. 

 

Calibration and Preparation of Boom Sprayers 

The control of insects, diseases and weeds is important for the growing of high-yielding crops or pasture of good 
quality. Applying the right amount of chemical at the right time is a major factor in ensuring successful control. Too 
many chemicals, particularly herbicides, may damage the crop and harm the environment; it will certainly waste 
money. Too little will also waste money because it will fail to give proper control. 

Correct maintenance and use of spray equipment will greatly help the efficiency of spray application. 

The main steps to achieve control of pests are: 

 Select the right chemical and rate for the job. 

 Spray at the right time and in the right 
conditions. 

 Spray with a well prepared and accurately 
calibrated boom sprayer. 

 Measure and mix chemicals accurately. 

 Operate the sprayer accurately in the field. 
 

Sprayer Maintenance 

Systematically inspect the sprayer. All components of the sprayer should be inspected for wear or deterioration and 
replaced if defective. This includes not only components of the spray equipment, pump, hoses, nozzles, etc, but also 
the structural elements of the boom, axles, bearings, etc. When using the sprayer, do regular maintenance as 
detailed below. 
 

Pump 

 Fill oil reservoirs or grease caps and use a grease gun on nipples (where fitted) before use. 

 Re-grease every four hours, or as indicated in the service manual. 

If the pump has an oil sight tube, check for chemical contamination in the oil. Any visible contamination indicates 
that pump seals need replacing as soon as possible. 

 After spraying, drain the tank and pump through at least 20 litres of clean water to flush out any chemical. 

 Follow label instructions for disposal of the container and any unwanted contents.  
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Boom fitted with purple nozzles.  

Diagram 1. A nozzle checking device for a boom 

sprayer.   

Tank and Hoses 

 Check all hoses connections for tightness. 

 Inspect hoses for leaks, wear or deterioration. 

 Fill only through the strainer to ensure that no solids enter to block either 
the pump or nozzles. 

 The main filter assembly should be removed and cleaned after each 
spraying period. Be careful not to damage or deform the mesh while 
cleaning. 

 

Nozzles 

 It is important that nozzles be checked regularly and replaced once the variation in flow rate varies greater 
than 10 per cent from their specified flow rate. 

 Where a spray unit is in regular, frequent use it may be necessary to change all the nozzles at least once or 
twice a year. 

 Nozzles of different materials wear at different rates. Brass nozzle tips wear quickly, especially with wettable 
powders. Stainless steel, ceramic and nylon nozzle tips wear more slowly. 

 Boom height should be set to the nozzle manufacturer's specification so that they overlap appropriately. 
(Example: 110° flat fans with nozzle spacing of 500 mm will have a double overlap at 500 mm high or a single 
overlap at 350 mm high). 

 Nozzles should all be the same type, material and stage of wear. 

 Check nozzles for blockages and clear them by reversing them and use compressed air or a small brush. 
Never use metal probes and never blow through nozzles with your mouth. Clean all nozzle filters. 

 Anti-drip valves should be fitted to nozzle bodies. Check that they are working correctly. 

 

Agitation 

 Good tank agitation is essential when mixing chemicals and for continued suspension with wettable powders 
or water dispersable granules. 

 Provide an adequate agitation system and ensure it is working properly. Usually a by-pass return from the 
pump is used. 

 

Check Nozzle Outputs 

Checking nozzles individually can be very time consuming. A simple and cheap device makes this job much easier by 
allowing several nozzles to be tested at once (see Diagram 1). 
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Check sprayer and calibrate using water 

only.   

The device consists of plastic containers fitted through their handles onto a suitable length of timber. The containers 
are spaced to align with the nozzles on the boom and are tightly fitted so they cannot rotate while filling. Each has a 
large hole cut in its side so that the nozzle easily fits inside, allowing the output to be collected. To empty the 
containers one-by-one, slide sideways to a notch in the timber and rotate to pour water out of the spout into a 
measuring vessel. 

For best results all the nozzles on the boom should deliver a flow rate that is within ±5% of the manufacturer's 
specified flow rate for the chosen operating pressure. 

Calibration 

Chemicals should be applied evenly and at the prescribed rate. An accurately calibrated boom will ensure that this is 
achieved. Calibration of boom sprayers is not just a once-a-year activity; it should be checked regularly to ensure 
that the prescribed rate is maintained. 

There are many methods of calibrating a boom spray. An accurate and simple method is explained below. 

Safety 

Never calibrate the boom with chemical in the tank. Always use clean water and flush out the boom before checking 
flow rates. 
 

Calibration Steps 

1. Determine the "Boom Factor".  Measure the distance between nozzles along the boom in millimetres, then 
divide by 100. For example, 500 mm spacing, then divide the number by 100, giving a Boom Factor of 5. 

2. Time tractor.  Run the tractor over a distance 100 metres at a speed and engine revolutions per minute 
(rpm) suitable for spraying. Record the time taken in seconds, the tractor gear and engine revs. 

3. Select spraying pressure.  Choose a suitable operating pressure between 200-350 kPa for flat fan nozzles or 
300 kPa or greater for hollow cone nozzles. It should be noted that while hollow cones can be operated up to 
1000 kPa there is an increased risk of spray drift. Set the pressure at the engine rpm to be used. 

4. Measure nozzle outputs.  Park the tractor and operate at the selected pressure and engine rpm. Measure 
the outputs of the nozzles (in mL) for the number of seconds it took to travel 100 m. Average the outputs. 

 

Example:  Where 3 nozzles have outputs of 250, 270, 245 in mL:  

Average output (mL) – 250 + 270 + 245 = 255mL  

                                                             3 

5. Calculate the water rate. 

Water rate (L/ha) = average output (mL) 

                                         Boom Factor 

Example: If the Boom Factor is 5 and the average nozzle output is 255 mL in the time it took to travel 100 m. 

Water rate (L/ha) = 255 mL = 51 L/ha 

                                         5 

6. Calculate the chemical requirement.  Once the water rate is known, the tank mix can be calculated and 
made up. If the tank is not completely filled, only the amount of water used should be entered in the 
equation instead of tank capacity. 

Example: If the tank capacity is 2000 L and the chemical rate from the label is 2 L/ha. 
 

Chemical/tank           = tank capacity (L) x chemical rate (L/ha) 
                                                    water rate (L/ha) 
Chemical/tank (L)  = 2000 L x 2 L/ha 
             51 L/ha 

   = 78.4 L of chemical per tank 

When spraying always use the same gear, revs and nozzle pressure. Any changes will alter the applied dose of 
chemical.   
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A well maintained and calibrated boom spray, 

completing an effective spray job.    

Mixing the Chemicals 

 Read the label directions. 

 Liquid chemical should be measured out in a graduated measuring cylinder. 

 Wettable powders should be weighed out and mixed with enough water to form a slurry in a small 
container. 

 Granular materials should be weighed out and dissolved in a small volume of water. 

 Mixing hoppers or loaders fitted to the tank make the operation easier and safer and should be used where 
available according to the manufacturer's specification. 

 Add the measured chemical to a small volume of water in the tank with the agitator operating. 

 Fill the tank to the required volume. 

 Use fresh clean water free of suspended organic matter or clay. Some chemicals are deactivated when they 
contact these materials. Some water may not be suitable. 

 Wear suitable personal protective equipment and clothing. 

 

When Spraying 

Continually observe that: 

 The pressure is correct. 

 Speed is correct and constant. 

 Nozzles are operating correctly. 

 Boom height is correct. 

 The agitator is functioning. 

 Do not stop the tractor while the spray unit is 
spraying as this will result in an over dose on 
that spot. 

 

Marking 

 Use some form of marking system (e.g. dye in spray, foam 
marker, etc.). 

 Do not leave missed strips between runs. 

 Do not overlap runs as this will double the application rate. 

 

After Spraying 

 Do not store chemical in the spray unit because some chemicals break down or clog up the sprayer. 

 

Clean the Sprayer 

 Follow any decontamination procedures on the label. 

 Where no directions are given on the label at least carry out the following rinsing process: 

 Flush clean water through equipment, with nozzles removed so dirt is rinsed out of lines. 

 Regularly clean exterior of spray equipment. 

 Remove nozzles and filters, wash and replace. 

 Never leave spray material in spray unit. 
Reference:http://agriculture.vic.gov.au/agriculture/farm-management/chemical-use/agricultural-chemical-use/spraying-spray-drift-and-off-target-

damage/calibration-and-preparation-of-boom-sprayers  

 

How to Use a Knapsack Sprayer 

It is important to calibrate sprayers so that the correct dose of chemical is applied. The factors that affect the 
application rate are: 

 Spraying pressure 

 Size of the nozzle or nozzles 

 Travel speed of the applicator 

 Height of the nozzle above the target 

Information about correct pressures and nozzles for different types of applications should be contained in the 
instruction manual that comes with the spray unit.  

http://agriculture.vic.gov.au/agriculture/farm-management/chemical-use/agricultural-chemical-use/spraying-spray-drift-and-off-target-damage/calibration-and-preparation-of-boom-sprayers
http://agriculture.vic.gov.au/agriculture/farm-management/chemical-use/agricultural-chemical-use/spraying-spray-drift-and-off-target-damage/calibration-and-preparation-of-boom-sprayers
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Calibrating a Knapsack Sprayer 

To calibrate a knapsack sprayer, you need to determine: 

 The walking speed of the operator 

 Spray pattern width 

 Nozzle output 

Walking speed (km/hr) – calculated by dividing 360 by the time it takes in seconds for the operator to spray over a 
distance of 100 metres i.e. If the time required is 95 seconds the calculation is 360/95 = 3.79 km/h 

Spray pattern width – check this by spraying on concrete or in an area where the pattern in noticeable and take a 
measurement. 

Nozzle output – calculate by spraying water into a measuring jug for one (1) minute. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Reference:  https://www.acs.edu.au/info/horticulture/horticultural-techniques/Calibrating-Sprayers.aspx  

 

  

https://www.acs.edu.au/info/horticulture/horticultural-techniques/Calibrating-Sprayers.aspx


AHCPMG301 AHCCHM307 AHCCHM304 Cluster [ACDC] 
 
 

Doc No. Version No. Name Start Date Review Location 

VC2018078 1.0 AHCPMG301 AHCCHM307 AHCCHM304 Cluster Learner Guide 14/03/2018 14/03/2019 Training Data / 01 Units / AHCPMG301 AHCCHM307 AHCCHM304 Cluster [ACDC] 
 

Page 68 of 105 

Boomspray Calibration Fact Sheet 

Reference:  http://www.kenso.com.au/page/attachment/20/calculating-boom-output  
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Boomspray Calibration Fact Sheet (Page 2 of 2) 
Reference:  http://www.kenso.com.au/page/attachment/20/calculating-boom-output  
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Smaller droplets are more likely to drift in windy 

conditions. 

Apply Chemicals 
Applying Chemicals 
Spraying with pesticides involves ensuring that droplets are transferred 
to the correct target with minimal losses. 

Prevailing weather conditions will influence the behavior of these 
droplets and consequently the effectiveness and efficiency of your 
spraying program. High temperatures will increase the rate of 
evaporation of the chemical and the liquid that forms the spray 
droplets. Low humidity will also increase the rate evaporation of 
droplets. It is best to spray when the temperature is low and the 
humidity is high. 

Wind speed and wind direction also impact on spray droplets. A light 
breeze is the ideal situation while still conditions should be avoided. 

When spraying, make sure all vital parts of the sprayer are functioning 
properly before starting any spraying job. Check for leaks and make sure 
the framework of the sprayer is securely fastened together and to its carrier. 

Regularly observe the output pattern of nozzles. Streaks in the spray pattern can indicate that foreign materials are 
inside the nozzles. You will need to remove and clean the nozzles using a soft brush for the tip and screen. Never 
clean nozzles with a knife, a pin or other metal object because it can alter the spray pattern and flow rate. 

It is advisable to carry extra nozzles, washers, spare parts and tools for making quick repairs in the field. 

 

Minimising Spray Drift 
Maintaining due care and attention at all times when spraying pesticides is as important as knowing how to apply 
the product. It’s called ‘spraying it right’.  Some tips to do this include: 

 

Inform Yourself 

Read the pesticide product label and follow the instructions accurately. Many products have specific spray drift 
management instructions dealing with optimal weather conditions and spray equipment. If you do not understand a 
label instruction, ask someone who does before commencing the application. Product labels provide contact details 
of the manufacturer who can provide reliable technical advice to assist you if necessary. If you are not sure what you 
are doing consider engaging a contractor. 

 

Plan Ahead 

Discuss your spray plants with your neighbours’ and contractors. Good communication can often help to avoid 
complaints from neighbours’ or prevent misunderstandings and unnecessary conflict. 

 

Take Control 

This means you must stop spraying, or stop the contractor spraying, if the conditions are not right. 

 

Know Your Equipment 

Calibrate equipment correctly. Check with manufacturer to find out how to correctly calibrate the equipment. Select 
equipment (applicators and nozzles) that will give you the correct droplet size range to minimise drift and maximise 
efficiency. Smaller droplets are more likely to drift. Always use equipment as recommended by the manufacturer. 

 

Maintain the correct boom height for the nozzles being used. If spray is being applied aerially, make sure if it 
released only when the aircraft has levelled out above the crop and is turned off before ascending to turn. 
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Measuring and recording the weather 

conditions, before and after the application, 

will help you plan your spraying to minimise 

the drift. 

Surface temperature inversions can lead to 

airborne pesticides remaining at high 

concentrations in the air and it can be difficult 

to predict the movement of pesticide droplets.   

Minimise Environmental Impacts 

Identify sensitive crops and areas (e.g. creeks and streams, livestock paddocks or schools) around the area where 
you intend to spray and let the spray operator know about these areas. Maintain a buffer zone between areas of 
application and areas where this is a risk of damage from spray drift. 

 

Monitor the Weather 

Measure and record the weather conditions before and after the 
applications. If you think they have changed, stop and measure them during 
the application as well. Avoid spraying in temperatures near or above 30°C 
and when humidity is low as spray droplet size may be reduced, increasing 
the risk of spray drift. 

Spray only in favourable weather conditions. Ideal wind speeds are between 
3-15km/h. During spraying, wind should be blowing steadily, as light and 
variable or gusty winds make it difficult to predict where spray will go. Avoid 
spraying under calm or still conditions as droplets will be more likely to 
remain suspended in the air. Ideally, the wind should be blowing away from 
susceptible crops. If not, try leaving a buffer zone. 

Do not spray when inversion conditions exist. Visual indicators include no 
wind, fog, dew, frost and smoke or dust hanging in the air or forming distinct 
layers. Inversion conditions are very prevalent in Australia. 

 

Inversions 
On typical days, the air near the ground is warmer than the air above it. This 
is because the atmosphere is heated from below/as solar radiation warms 
the Earth’s surface. A surface inversion occurs when the atmosphere at the 
Earth’s surface is colder than the layer above it. 

Surface temperature inversions commonly develop at night when the ground 
loses heat, causing low-level air to cool. This results in air temperature 
increasing with height and the temperature profile is said to be inverted. 

During surface temperature inversions, air near the ground lacks turbulence. 
This can lead to airborne pesticides remaining at high concentrations in the 
air at, or near, the soil surface. In this situation it is very difficult to predict 
where and how far the pesticide droplets will move. 

Cool air is dense and remains close to the soil surface. Sprays applied in 
these conditions can become trapped within the cool air layer. Once 
trapped, unpredictable air movement can transport droplets away from the 
target area. 

Small droplets trapped in these layers of air can be transported many kilometres before the inversion breaks. The 
longer the relatively low wind speeds persist under inversion conditions, the further the chemical can travel – 
typically draining towards the lowest point in the catchment. 

Spray applied at dawn, dusk and during the night is likely to be affected by a surface temperature inversion. 

Wind speeds above 3 to 4km/h during daylight hours are usually enough to ensure there is sufficient air movement 
to keep the air mixing and minimise the likelihood of a surface temperature inversion. 

Where a strong surface temperature inversion exists, it can act like a barrier, isolating the area under the inversion 
layer from the normal weather situation, especially the normal wind speed and direction. 

Surface temperature inversion conditions are unsafe for spraying as the potential for spray drift is high. 
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The above image shows a surface temperature inversion 

layer and its effect on the distribution of sprayed pesticides. 

John Deere Mobile Weather is mounted inside a tractor cab 

and displays real-time weather including wind speed and 

direction. Delta T, temperature and relative humidity. 

Detecting a Surface Temperature Inversion 
The scientific method for detecting a surface temperature 
inversion requires the accurate measurement of the air 
temperature close to the ground and at a height of at least 10 
metres.  As this is usually not practical, spray applicators must 
rely on clues such as: 

 A mist, fog, dew or a frost has occurred 

 Smoke or dust hands in the air and moves sideways, just 
above the soil surface 

 Cumulus clouds that have built up during the day and 
collapse towards evening 

 Wind speed is consistently less than 11 kilometres per 
hour in the evening and overnight 

 Cool, off-slope breeze develop during the evening or overnight 

 Distant sounds become clearer and easier to hear 

 Aromas become more distinct during the evening than during the day 

Clues that a surface temperature inversion is unlikely if one or more of the following has occurred: 

 Continuous overcast weather with low, heavy cloud 

 Wind speed remains above 11km/h for the whole period between sunset and sunrise 

 Following a clear night, cumulus clouds begin to form  

 

Weather Meters 

Permanent and Portable Weather Stations 

These can only provide legally relevant records for pesticide 
application when they are located at the site of the application – 
which means the station must be within line of sight of the spray 
operation. Weather stations more than 2km away are not 
generally regarded as being at the site of the application. 

Portable weather stations are similar to permanent weather 
stations but need to be set up in the field being sprayed. Some 
portable systems are capable of wireless transmission of weather 
data to a monitor in the spray cab. 

 

Hand-held Weather Meters 

These are fully portable and relatively low cost. Basic units measure wind speed, temperature and humidity, but 
require the user to determine and record wind direction using a compass. Some mid-range units also display Delta T 
and some have the ability to store data for later recording or transfer to a computer. 

 

Delta T is used by the agricultural industry and is an important indicator for acceptable spraying conditions. It is 
indicative of evaporation rate and droplet lifetime. 

Delta T is calculated by subtracting the wet bulb temperature from the dry bulb temperature. When applying 
pesticides, Delta T should ideally be between 2 and 8, and not greater than 10. 
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The sprayer should be washed immediately 

after every use. The sprayer should be 

tested with clean water and all functions 

and operating valves activated to reveal 

potential problems and leakages which 

should be immediately rectified. 

Respirators should be cleaned and 

cartridges removed and stored in a 

sealed plastic bag. 

On-board Weather Stations 

These are fitted to the spray rig with weather sensors located outside the cab and monitors inside the cab that 
provide weather data directly to the spray operator. 

The most useful units are those that use GPS to determine wind speed and wind direction, as well as temperature 
and relative humidity, while the machine is moving across the paddock. 

Ideally, the sensor should be situated where it can receive clear airflow. 

Many operators mount the sensor on the roof of the cab, but on some machines, this can restrict airflow and create 
problems with measuring temperature and humidity when heat from the exhaust is directed towards the unit. 

When the cab roof is unsuitable, sensors should be mounted on a mast at the front of the machine away from 
excessive heat from the engine. 

 

Clean Up and Complete Records 
Cleaning Machinery and Equipment 
Once spraying is complete, there is still work to be done with cleaning up tools, 
equipment and machinery.  Application machinery and equipment must be 
decontaminated after each use otherwise chemical residues may cause 
damage not only to the machinery and equipment but also contaminate or 

cause off-target damage to plantings next time the equipment is used. 

When cleaning machinery and equipment after chemical application, you 
must wear the appropriate personal protective clothing and equipment – 
especially a facemask – as splashes are likely to occur.  Machinery and 
equipment can be decontaminated by thoroughly cleaning them with water 
though sometimes special detergents or additives may be required. The 
method of cleaning will depend on which chemicals have been used.  Read and follow the label directions carefully 
and also consult the machinery and equipment operators or service manual for recommended procedures.  Any 
chemical left in the tank should be diluted about 10:1 with water and then empties by spraying it onto a suitable 
area, it must not be empties into a drain or waterway. After cleaning and rinsing with fresh water, partially fill the 
tank and then spray at pressure to flush water through the pump and the complete system. 

Nozzles, jets and end filters can be checked and cleaned of any residue or debris at this final flush. Use a soft brush 
such as a toothbrush but not a piece of wire or nails as it will damage the jet. Never blow the jets out with your 
mouth.  Wash the outside of the tank and the rest of the machinery and equipment. If you do not do this, residue 
will build up and may brush off on you and others even when the unit is in storage. Finally, check all hoses, 
connections, straps and handles for wear or damage and replace them if necessary. 

Mixing tools and equipment can be cleaned with warm soapy water, flushed, rinsed and dried, unless the chemical 
label directions specify otherwise. As waste water will be contaminated, it should not be emptied into a drain or 
waterway. It should be applied to an area of land where it will not do any damage. 

 

Cleaning PPE 

Personal Protective Equipment (PPE) must be cleaned at the conclusion of every 
spraying operation.  Before removing rubber gloves and boots, rinse them well in 
water. Then, when taking off your protective clothing, be careful to avoid cross 

contaminating bare skin.  Cartridges should be removed from respirators and if 
reusable, stored in a sealed plastic bag. Safety equipment can be washed in 
warm soapy water before being rinsed, dried and placed in a sealed plastic bag. 
You should be guided by any instructions from the equipment manufacturer and 
your supervisor. 

Contaminated clothing should be soaked and washed separately from other household items. During the day always 
wash your hands before going to the bathroom, smoking or eating. At the end of the day thoroughly wash with soap 
and water.    
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Before discarding, recycling, storage or 

reuse, all containers should be rinsed and 

the rinsate added to the spray tank. 

Triple rinsing is a three-stage manual 

rinsing process suitable for small 

containers up to 20L. 

Waste Disposal 
One of the greatest problems facing users of pesticides is the disposal of empty containers and unwanted chemicals. 

In recent years, a combined effort between farmers, manufacturers and local, state and federal government has 
meant that Australia leads the way with waste management initiatives for farm chemical users. 

This resulted in the Industry Waste Reduction Schedule (IWRS) which includes the drumMUSTER and ChemClear® 
programs. 

The main aims of Industry Waste Reduction Scheme are to: 

 Reduce the amount of packaging by encouraging manufacturers to use bulk or refillable containers, water-
soluble sachets and new formulations such as granules and gel packs 

 Ensure discarded containers are disposed of in an acceptable way 

Provide a service for the environmental disposal of obsolete, unwanted and deregistered pesticides 

 

Rinsing Containers 
Rinsing empty containers is a good farm practice to adopt. Pesticide labels 
specify that before disposal, empty containers must be properly rinsed. 

Before discarding, recycling, storage or reuse, all containers should be rinsed 
and the rinsate added to the spray tank. By thoroughly rinsing empty containers 
at the time of use and adding the rinsate to the spray tank, you get full value 
from your pesticide. 

In most Australian states, containers that have been properly rinsed can be 
classified as hazardous waste. Discarded, unrinsed and improperly rinsed 
empty containers are a health risk to the people who handle them, and they 
can contaminate the environment. 

 

They are a potential danger to public health, domesticated animals, plants, surface and groundwater, soil and 
wildlife.  When rinsing containers, make sure you wear the right protective clothing during the rinsing process. This is 
important because the chemical remaining in the container is a concentrate – the most toxic form of the chemical. 

Always ensure that rinsed containers are drained, punctured and allowed to dry.   

 

Triple Rinsing Containers 

Triple rinsing is a recommended practice for dealing with used containers of 
agricultural, horticultural and veterinary substances that are liquids and readily 
mix with water. 

 

Triple rinsing is a three-stage manual rinsing process. Note that it is only suitable 
for small containers up to 20 litres because larger containers are too heavy to lift 
and shake. 

 

The empty container is a 1/4 filled with clean water, the cap replaced and the 
container shaken, rotated, rolled and inverted vigorously for at least 30 seconds. 
The rinsate is then added to the spray tank, allowing the container to drain for at least 30 seconds. 

 

The rinsing procedure is then performed two more times before the container is punctured and allowed to 
completely dry. 
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Record Keeping 
There are many good reasons for keeping chemical use records.  

Whilst being a legal requirement to keep certain chemical use records, records capture useful data that can be used 
to assist chemical users with their business and to demonstrate that due care is taken when storing chemicals.  

For hazardous chemicals or Dangerous Goods, enterprises must keep the 
following records: 

 An inventory of chemicals comprising of the product name and 
quantity which should be updated every 3 months.  This inventory 
should be kept away from the storage area, such as in an office, so 
that it can be made available to emergency services if needed.  A 
copy should also be kept in the store.  

 SDS register for hazardous chemicals held in the store.  

 Records of the training and currency of those responsible for the 
storage and handling of chemicals.  

 

Benefits 

Records are a valuable reference in case of incident or when an illness if reported.  With good records, you can show 
that correct procedures were developed for storage and use of chemicals in your workplace.  This is particularly 
important for long term (chronic) health effects.  

Where a person is injured as a result of chemical exposure, an employer may be asked to show what action had 
been taken, or what instructions had been given regarding the use of chemicals.  

You may keep your records in a format that suits you (e.g. hand written, computer generated, using record books or 
as part of a quality assurance program).  The only requirement is that they contain all the required information, are 
clear, accurate and must be readily available to an authorised officer upon request.  

The following information relates to NSW. While other states will have similar requirements, it is suggested you 
check with your own state or territory Primary Industry department. 

If you use pesticides for commercial or occupational purposes such as on your produce or farm or in your business 
you must keep a record of each pesticide application. 

It is the responsibility of the person applying the pesticide to make sure an accurate record of the application is 
made although someone else may actually record the information about your applications. 

The pesticides record covers applications of fungicides, herbicides, insecticides, fumigants, bactericide, rodenticides, 
baits, lures, repellants and pesticides on animals to control external parasites. 

 

You need to make a record when: 

 Spraying crops, plants or produce 

 Spraying fallow land 

 Sipping produce 

 Dipping produce 

 Spraying public places such as roadsides 

 Controlling external parasites on livestock 
(but not when using hand-held equipment) 

 

You do not have to make records when: 

 Spot spraying small isolated infestations in broadacre situations using hand-held equipment 

 Spot spraying tree crops using hand-held or hand-powered equipment if the property boundary is more than 
20m away. 
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Where pesticides are applied for 

commercial or occupational purposes a 

record of each pesticide application 

must be kept. 

There is certain information which must be recorded about the pesticide application, but there is no special form 
that needs to be used.  For each pesticide application you need to record: 

 Who applied the pesticide – their name, address and contact phone number. If a contractor or employee 
applied the pesticide they need to also record the contact details of their employer. 

 The owner of the land sprayed – this may be the owner, manager or lessee. Record their name, address and 
contact phone number. 

 Date and time of application – record the date and both the start and finishing time of the application. 

 Product details – you need to record the full product name of the pesticide used. 

 Crop or area treated – record the crop type or situation where the pesticide was used. 

 Application equipment – specify the type of equipment used (e.g. backpack, mister, truck-mounted boom or 
air blast sprayer. 

 The amount of product used – you need to record how much of the pesticide was used (rate) and what area 
was covered. You can do this by specifying the total concentrate or the total spray mix and the area covered 
(in m2 or ha) 

 

Other information that must be recorded included: 

 Where the pesticide was applied – you need to record the property 
address and the name or number of the block or paddock sprayed. For 
this you also need to keep a property map which clearly shows the 
location, name or number of these paddocks/blocks. 

 The order of paddocks/blocks sprayed – if more than one block or area 
was treated at the same time you need to record the order of how they 
were sprayed. 

 Weather information – you need to record the wind speed and direction 
as well as any significant weather changes during outdoor applications. A 
portable weather meter (which can measure wind speed, temperature 
and humidity) will give more accurate readings. 

 

Records and Incident Reports 

If there is a transport incident involving a chemical spill, a chemical pollution 
event or a possible misuse of a chemical or pesticide, there is a 24-hour 
environment telephone contact line run by the Environmental Protection 
Authority (EPA) or equivalent in each state and territory that can be 
contacted to report the incident.  Chemical incident reports should also be 
completed for spills or injuries.  

 

These reports are used for the protection of workers handling the chemical in 
the future. 

They should provide information about: 

 The people involved and the kind of poisoning 

  The nature of the incident, including the chemical involved and the 
equipment used 

 The people who witnessed the incident or who first came on the scene 

Where the person requires medical treatment within 48 hours of the exposure to the chemical, the incident must be 

reported to the WorkSafe Authority in your state. 

  



AHCPMG301 AHCCHM307 AHCCHM304 Cluster [ACDC] 
 
 

Doc No. Version No. Name Start Date Review Location 

VC2018047 1.0 AHCCHM304 Learner Guide 26/02/2018 26/02/2019 Training Data / 01 UNITS / AHCCHM304 
 

Page 77 of 105 

Overview 
Welcome to the ACDC cluster of units.  The unit of competency in this third section is AHCCHM304 transport and 
store chemicals.  This unit covers the process of transporting, handling and storing chemicals safely and identifies the 
standard required to: 

 Correctly maintain and use personal protective equipment (PPE);  

 Follow emergency procedures for chemical spillage; 

 Follow legislative requirements for the safe transport of chemicals; and  

 Maintain the storage area and chemical manifest.  

 

Transporting and Handling Chemicals 
Introduction 
When using chemicals, you need to move them safely, to and around the worksite.  

 

Legal Requirements 

Everyone involved in transporting chemicals has a duty of care – a responsibility to carry out their tasks in a manner 
which will not cause harm or injury to themselves, other people, livestock, property, wildlife or the environment.  

Check the label of each chemical you plan to transport.  Become familiar with the different hazard warnings on the 
label of each container.  Many chemicals are classified as hazardous chemicals or Dangerous Goods.  

 

Hazardous Chemicals 

Hazardous chemicals are those that, following 
worker exposure, can have an adverse effect on 
health.  Examples of Hazardous chemicals include 
poisons, substances that cause burns or skin and 
eye irritation, and substances that may cause 
cancer.  

 

When it comes to their transportation and storage, 
many hazardous chemicals are classified as 
“Dangerous Goods” under state legislation and 
regulations.  

 

Dangerous Goods 

Dangerous Goods are substances, mixtures or 
articles that, because of their physical, chemical 
(physicochemical) or acute toxicity properties, 
present an immediate hazard to people, property or the environment.  Types of substances classified as Dangerous 
Goods include explosives, flammable liquids and gases, corrosives, chemically reactive or acutely (highly) toxic 
substances.  

If a chemical is considered a Dangerous Good, there will be a diamond shaped hazard symbol on the label.  Some 
chemicals are not classified as Dangerous Goods.  However, those that are classified are generally in Class 6 (Poisons) 
and / or Class 3 (Flammable Liquids). 

State and territories laws – together with various Australian Standards and the Australian Code for the Transport of 
Dangerous Goods by Road and Rail (ADG) – control the storage, transport, packaging and labelling of chemicals 
classified as Dangerous Goods.  

Requirements for licensing, documentation and hazard warning signs on vehicles (placarding) depend on the 
quantities being transported and the Dangerous Goods classification.  
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Before You Hit the Road 
Information on the transport requirements of 
chemicals is often found on the pesticide label or 
on Safety Data Sheets (SDS) which are available 
from your chemical supplier or can be 
downloaded from the manufacturer’s website.  

When you collect new containers of chemicals, 
check them carefully for damage and tighten the 
lids firmly to prevent leakage.  

Make sure your vehicle is roadworthy and can 
safely transport chemicals.  Always ensure that 
contact phone numbers of emergency services 
are carried in the vehicle in case of an accident, 
spill or fire.  Try to put pesticide containers and 
packages inside a tray of some kind, which will 
contain any spillage.  Pesticides should be 
carried in the back or your truck or van, never in 
the same compartment as the driver and 
passengers.  

Never transport pesticides in the same 
compartment as food and drinks (either for 
human or animal consumption).  Do not 
transport pesticides with animals, plants and 
seeds, veterinary products, safety equipment or 
clothing.  

Also, do not transport items classed as 
Dangerous Goods in large quantities.  Otherwise, 
the vehicle may have to be marked to comply 
with the Australian Code for the Transport of Dangerous Goods.  Private vehicles should transport less than 100kg or 
100 litres of chemicals at a time.  Remember that chemicals have risks associated with vapours and also direct 
spillage.  

 

Packing and Transporting the Load 
When packing the vehicle, make sure light items are 
packed on top of heavy ones to avoid the chance of 
damage in transit.  Make sure the lid or cap of the 
container is always positioned facing up.  Pack the load 
securely so that items will not move around during transit; 
fall over, fall off the vehicle or be projected from the 
vehicle.  

 

As with strong pesticides, always keep different classes of 
pesticides apart.  Do not pack insecticides, herbicides and / or fertilisers together.  

Make sure there is nothing in the load area that could damage or puncture containers.  Protect easily damaged 
packaging such as glass.  Put the least dangerous items on the top of the load.  

 

Take the safest route from your chemical supplier to your workplace.  Avoid exposing containers to extreme heat 
and water by covering the load with a tarpaulin during the trip.  If you do stop along the way, remember to 
securely lock your vehicle.  
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Unloading Pesticides 

When you arrive at your workplace, check that you have the correct 
number of containers, and that they are still in good condition 
before you place them in your pesticide store.  

 

Unload carefully.  Make sure packaging and containers are not 
damaged and that lids are tightly closed.  Always lift heavy or 
awkward items carefully to avoid injuring your back.  For very heavy 
loads, use suitable mechanical lifting equipment.  

 

If you use a forklift or front-end loader, ensure the load is secure before lifting it.  Do not roll drums down off the 
vehicle tray or along the ground.  Clean up any small spills that may have occurred and dispose of waste and 
contaminated materials appropriately. 

 

If any containers have been damaged in transit, put them into a larger container and arrange to return them to the 
manufacturer.  Alternatively, plan to have a spare, clean, empty drum of the chemicals you use frequently so that if a 
full drum becomes damaged, you can transfer contents in to it.  

 

Finally, make a note of the types of chemicals the quantities purchased in your record book before you store them.  
The record book should be kept distant from the store, to avoid loss in case of an emergency.  Mark each container 
with the date of purchase so that you use materials before their expiration date.  

 

Reducing the Risks 
Most pesticides are hazardous and can cause injury or harm 
to health if not handled and used correctly and stored and 
disposed of safely.  The effects of chronic exposure to 
chemicals, such as pesticides, are not always immediately 
obvious and sometimes do not appear for many years.  

 

Sometimes the effects of exposure are subtle, such as 
personality changes or memory loss.  Chemicals commonly 
used in rural industries include fertilisers, pesticides, 
herbicides, acids, cleaning agents and solvents.  

 

Suppliers of hazardous chemicals are required to make available safety information in the form of a safety data sheet 
(SDS) for each product.  A register containing a list of all hazardous chemicals and their SDS must be maintained at 
the property.  

 

For each chemical hazard identified, assess the likelihood and severity of an injury, harmful reaction or a hazardous 
incident occurring.  This might include assessing procedures for decanting and using the chemicals and the 
effectiveness of protective equipment and noting how toxic the chemical is.  

 

Consider the best way to minimize or control these hazards, put control strategies in place and review the 
effectiveness of these strategies immediately.  
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Handling Chemicals 

It is easy to acquire careless habits when carrying and 
handling chemical containers in the workplace.  Once 
containers have been removed from their original packaging 
they are more susceptible to being damaged.  It is important 
to retain products in original containers with labels intact. 

If containers have been opened before, their lids will need to 
be checked to ensure they are tightly closed before carrying 
or handling them.  Containers that have been opened are 
more likely to have labels that have become detached or 
damaged.  

When transporting containers around a worksite, they 
should be either carried in a locked pesticide storage 
compartment on a vehicle or be tied or chained so that they cannot move or fall off.   

Always wear personal protective equipment (PPE) when handling chemical containers.  

Many chemical substances can cause harm if they get on skin, if their fumes are accidentally breathed, or if the 
contents are accidently ingested.  Refer to the SDS for the chemical to find out the types of hazard associated with 
the chemical and the PPE required when handling it.  PPE can include gloves, aprons, dust masks, respirators, safety 
glasses and face shields.  

Avoid touching, tasting or smelling chemicals.  Do not eat, drink or smoke when handling chemicals as you could 
accidentally swallow some chemicals, or ignite flammable chemicals with a cigarette.  

Never try to smell and chemical substance directly.  If needing to smell a chemical, keep it away from your face and 
use a wafting motion with your hand to direct some of the smell towards your nose.  

Handle and carry the chemical container with your hand underneath it to avoid it slipping and spilling its contents 
over you.  If a chemical spills on you, wash it off at once.  

Finally, always wash thoroughly after handling chemicals.  

 

First Aid Kits 
In a rural workplace, every first aid kit must contain certain supplies to comply with 
state workplace health and safety laws.  Enterprises that fall to maintain properly-
stocked first aid kits can face significant financial penalties or criminal prosecution. 

 

First aid supplies should be on hand when transporting, storing and handling 
chemicals to treat employees in case of emergency in addition to the standard first 
aid supplies, it will be necessary to include equipment for dealing with hazardous 
chemicals.  This includes having a first aid kit with emergency contact numbers 
inside the vehicle that will be transporting chemicals.  As some chemicals present 
respiratory hazards you may want to consider having extra CPR related material on hand.  

The Safety Data Sheet (SDS) provides information on first aid equipment for 
each chemical.  State legislation will also provide information on the safety kit 
needed in your workplace.  

 

The name and telephone number of workplace first aid officers and the phone 
number and address of the emergency services should also be provided inside 
the first aid kit.  

 

State workplace health and safety laws also specify that first aid kits must be 
maintained on a 3 to 6 month cycle depending on the level of risk.  Certificates 
should be placed in the kit to notify when the last audit was completed.  

Please refer to Appendix D for an example of a First Aid Kit Checklist.   
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Dealing with a Spill 
If any spillage occurs during transport, clear the vehicle immediately.  The main steps in dealing with a spill or leak 
are: 

1. Control the spill or leak; 

2. Contain the spill or leak; and 

3. Clean up the spill or leak. 

 

Control the Spill or Leak 

Immediate steps must be taken to control a spill or leak.  Smaller 
containers can be put into larger containers to prevent further release of 
the chemical.  Stopping larger leaks or spills is often not so simple.  

The police must be alerted if the spill occurs on a public highway.  The 
product label or SDS must be available.   The contaminated area must be 
roped off to keep people away from the spill.  

Any drift or fumes that may be released need to be avoided.  Road flares 
may not be used if the leaking material is flammable.  At times it may be 
necessary to evacuate people down-wind from the spill.  

Someone should be present at the spill site continuously until the chemical is cleaned up and the danger removed.  

 

Contain the Spill or Leak 

At the same time as the leak is being controlled, the spilled material should 
be contained in as small an area as possible.  Everything possible must be 
done to keep it from spreading or getting worse.  In some situations, it may 
be necessary to use a shovel or power equipment to construct a dam, or to 
use a spill bund.  

The spilled material must not get into any body of water, including storm 
water drains, no matter how small the spill.  If the chemical does 
contaminate a stream, pond, or any other waterway, the authorities must 
notify downstream users as soon as possible to prevent accidental 
poisoning of livestock and to avoid contamination of crops and soil if the water is used for irrigation.  

Liquid spills can be further contained by spreading absorbent materials such as fine sand, vermiculite, clay or pet 
litter over the entire spill.  Universal sorbents packing porous fabric pillows are available.  These pillows or ‘tubes’ 
can be placed directly on the spill or used to dyke around the spill area.  Waste disposal is simplified since the 
contaminated pillows can be placed into heavy-duty disposal bags without dust or spillage.  

 

Clean up the Spill or Leak 

If it has not already been done, absorbent material must be spread over 
the contaminated area.  It can then be swept up and placed in an 
appropriate steel or fibre drum lined with a heavy-duty plastic bag.  The 
absorbent material should be added until the liquid is soaked up.  

Once the spill has been cleaned up, it may be necessary to decontaminate 
or neutralize the area, especially if a carbamate or organophosphate 
insecticide was involved.  

Sodium hypochlorite – as in household bleach diluted 50/50 in water – or 
hydrated lime can be used to clean up the contaminated area.  Sodium hypochlorite and lime must not be used 
together.  The cleaning material should be worked into the spill area with a coarse brook.  PPE must be worn.  

Then fresh absorbent material should be added to soak up the now contaminated cleaning solution.  This material 
should then be swept up and placed in a plastic bag or drum for disposal.  This procedure is to be repeated several 
times to ensure that the area has been thoroughly decontaminated.   
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Spill Kits 

Spill kits should be provided and be readily accessible in relevant locations at the workplace.   

Commercially available spill kits can be purchased or the workplace can create their own.  It is important that spill 
kits are tailored to meet the specific needs of each location where chemicals are stored.  

A good spill kit should include absorbent materials, personal protective equipment, and clean up materials.  

Please refer to Appendix E for an example of a Spill Kit Checklist. 

 

Decontamination and Waste Disposal 
Any vehicles and equipment that were contaminated either as 
a result of the original accident or during the clean-up 
procedure need to be cleaned.  

The same type of protective clothing worn during the spill 
clean-up should be used while cleaning the contaminated 
vehicles and equipment.  

Diluted sodium hypochlorite or an alkaline detergent, such as 
dishwashing soap solution, can be used to clean equipment.  
Sodium hypochlorite solution and alkaline detergent must not 
be used mixed together.  

Porous material and equipment such as brooms, leather shoes, and cloth hats cannot be effectively 
decontaminated and must be discarded or destroyed.  Disposable garments and clothes or badly contaminated 
clothing should be disposed of immediately after completing the clean-up.  Personnel involved in the clean up must 
shower thoroughly on completion of clean up procedures.  

The only effective way to decontaminate soil saturated with a hazardous chemical is to remove at least 5 to 7cm 
of soil.  The contaminated soil must be disposed of at a proper disposal site.  The area should then be covered with 
at least 5cm of lime followed by fresh topsoil. 

Disposal of all hazardous chemicals after a spill must be done in strict accordance with label instructions and all 
applicable state and federal laws.  

This applies to all agricultural and horticultural chemicals including insecticides, 
fungicides, and herbicides.  Sawdust or sweeping compounds should not be used if 
the material is a strong oxidizer because such a combination presents a possible 
fire hazard. 

In the case of dust, wettable powder or granular material, further spreading can be 
reduced by lightly misting the material with water, or covering the spill with some 
type of plastic cover.  However, the cover will then be contaminated and should be 
discarded after use.  

The emergency telephone number found on many product labels and on transport 
shipping papers will enable you to get advice 24/7 from people who are prepared 
to handle pesticide emergencies involving their products.  

 

Storing Chemicals 
Chemical Storage Facilities 

Types of Storage 

The construction of a storage area for hazardous chemicals may be: 

 An outdoor storage area with a security fence 
that may have a roof; 

 A free-standing, roofed building; 

 A room, enclosure or area within a building; 
or 

 A building that is attached to another 
building.  
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Separation of the Storage Area 

Storage of pesticides must be located at least: 

 15m From the boundary property; 

 10m From buildings occupied by people or livestock; 

 3m From unrelated work areas, offices and amenities; 

 3m From flammable materials and fuel storage; and  

 5m From any watercourse, body of water, drain or sewer.  

 

Structure of a Storage Area 

A chemical storage area should: 

 Be fire resistant and structurally sound; 

 Be protected against extreme heat and exposure to sunlight; 

 Have floors made from concrete or other material which is impervious and resistant to chemical erosion; 

 Provide a method for containing spills such as ‘bunding’; 

 Be located in an area that is sage from flooding or inundation, and is also not in the immediate catchment of 
a dam or waterway; 

 Be securely lockable; 

 Have clear access to avoid hazards whilst carrying chemicals; and 

 Have sturdy, non-absorbent shelving that is adequate to store chemicals without stacking. 

 

Segregation of Minor Storage 

Some types of pesticide chemicals should be segregated from other chemicals and from each other to ensure cross 
contamination cannot occur if there is a leaking container or spill.  Therefore: 

 Liquids should be stored as close to floor level as practicable to reduce the risk of breakage or spillage. 

 Liquids should not be stored above solids to avoid any damage or contamination of other products through 
leakage. 

 Flammable products should be segregated from non-flammable products by at least 3m. 

 Scheduled poisons should be segregated according to their schedule.  

 

Containing Spills 

Spills can be contained by constructing a bunded area or sloping floor 
that drains to a containment pit or tank.  The method used for 
containing spills must be capable of containing 25% of the total liquid 
stored.  

A spill kit must be kept in the storage area.  

Contaminated substances used to treat spillages should be disposed of 
in consultation with the local municipal waste disposal authority and 
the Environmental Protection Authority (EPA).  

 

Safety Showers and Eyewash Facilities 

A safety shower and eye wash facility should be installed in an area that is quick and easy to access in case of an 
emergency. 

Such facilities should not be located inside the storage area.  The water supply will need to be adequate for a 
minimum of 15 minutes of full water flow.  
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Operational and Personnel Safety 

Control of Entry 

All storage areas must be secured to prevent unauthorized access, including 
children accessing the storage area via windows or vents.  Only authorized 
personnel should have access to the storage area including the keys.  
Persons other than employees should be accompanied at all times or should 
be aware of the hazards present.  

 

Signage 

On the entry point there should be a sign stating: 

 “Chemical Store Keep Out – Authorised Staff Only”. 

 “No Smoking, No Naked Flames”. 

 On the inside of the chemical store, there should be signs 
stating “No Smoking” as well as one indicating the location of 
the “Spill Kit”. 

 Outside of the storage area there should be signs that indicate 
the location of emergency exits, fire extinguishers, first aid 
stations and the location go safety showers and eyewashes.  

 

Equipment and Machinery 

Items such as personal protective equipment (PPE), first aid kit, spill kit, firefighting equipment, mixing equipment 
and spray applicators should be checked on a regular basis to ensure everything is fully stocked and operational.  

 

Site Upkeep 

The area within 3m of any storage area of agricultural and veterinary chemicals should be well 
maintained and free from combustible materials such as vegetation or pallets. 

Any rubbish or empty containers need to be properly decanted and disposed of and all warning 
signs shall be clearly visible at all times.  

 

Job Knowledge and Training 

People with responsibility for storage areas need to be familiar with the hazards associated with chemical storage 
and use.  A thorough understanding of Safety Data Sheets (SDS) relating to the chemicals stored on site and what 
actions need to be taken in the case of an emergency is essential.  

Those in charge should also be trained in cleaning up spills and firefighting techniques as well as familiarising 
themselves with the equipment used.  

 

Other Safety Considerations 

Personal Protective Equipment (PPE) 

This should be located near but not inside the chemical store, as this may 
lead to contamination of PPE.  Any dirty equipment should be kept separate 
while waiting to be cleaned or disposed of.  PPE needs to be appropriate to 
the chemical being used / stored.  Information about appropriate PPE can be 
found on the chemical label and SDS.  

Examples of PPE are overalls, rubber boots, elbow length rubber or PVC 
gloves, chemical goggles or face shield, PVC apron and suitable respirator.  Charcoal filters in respirators must be 
regular replaced and stored in a suitable air-tight container when not being used.   
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First Aid Kits 

These should be kept in a clean, easily accessible area.  

 

Fire Equipment 

Appropriate fire extinguishers should be placed directly outside the store and 
be easily accessible.  

 

Inventory of Chemicals 

A copy of the inventory must be kept separately from the storage area for emergency purposes.  The inventory 
should be updated every 3 months, including quantity and trade names of chemicals.  
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Hazard Identification 

Completing a hazard assessment will outline any potential hazards and risks involved in storing chemicals.  This could 
include: 

 The volume of chemicals stored; and  The height of stacking for chemicals.  

 

Emergency Plan 

An emergency plan should be in place in case of a spill, fire, explosion, leak or other 
emergency.  All staff should be fully trained for these scenarios and made aware of 
the procedures and the equipment to use in case of an emergency.  Emergency 
contact numbers and assembly areas should be clearly signposted and known to all 
staff.  

Please refer to Appendix G for an example of a Chemical Storage Checklist. 

 

Disposal of Chemicals 
In each state, legislation requires that persons “disposing of an agricultural or 
veterinary chemical must take all reasonable and practicable measures to prevent or 
minimize contamination, environmental harm and risks to human health and safety”.  

 

Planning 

Avoid disposal problems associated with excess product by 
purchasing only the amount of pesticides that you will need in one 
season.  Do not stockpile materials.  

Recommendations for use may change and newly released chemicals 
may be superior to older ones.  Extended storage may cause the 
effective shelf life of products to be exceeded.  

 

Read the Label 

The product label must include instructions for disposal.  Always read the label for advice.  

 

Spray Mixers and Rinse Water 

Mix only as much product, according to the label directions, as you need 
for a particular job.  If you do mix too much, use the material in the 
recommended manner on another crop or for another use listed on the 
label.  

Clean out the equipment when spraying is completed and dispose of rinse 
water from the spray tank over part of the target area.  DO NOT dump 
the tank contents in one spot.  

 

ChemClear®  

ChemClear® is a national program that collects agricultural chemicals at the end of their lifecycle or when they 
become obsolete.  ChemClear® operates a booking system which accepts registrations of chemical waste.  
Collections occur when thresholds of registered chemicals are met across states or selected regions.  Collections are 
undertaken at approved local government host sites.  
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Decontamination of Equipment 
There are two acceptable approaches to decontaminating 
equipment.  The choice depends on the property and the 
amount of spraying that is done.  Both approaches can be 
combined on the same property.  DO NOT allow waste water 
carrying pesticide residues to run into any storm water drain, 
sewer or watercourse.  This is an offence under Environmental 
Protection Authority legislation.  

Decontaminate spray equipment at the site of application and 
shift the working site frequently.  This encourages natural 
degradation of the pesticides and avoids accumulation of 
residues.  

Use a dedicated wash-down area, such as a concrete apron next to the chemical storage shed, and collect the waste 
water in a holding tank or lined evaporation basin.  Ensure that the tank or basin is secure from unauthorised access, 
clearly sign-posted and away from any sensitive areas.  

A licensed waste disposal contractor equipped to handle chemical waste can empty the holding tank or basin as 
required.  An evaporation basin may require emptying infrequently.  DO NOT create an unlined disposal pit for 
pesticide waste that might allow residues to contaminate or leach into groundwater.  

 

Disposal of Containers 

When buying pesticides, find out if the containers can be re-used, 
returned, refilled or recycled.  Keep empty, cleaned containers 
locked away until they can be disposed of at an approved tip, 
returned or recycled.  Empty containers must have any residual 
product effectively removed by thorough rinsing as outlined.  

 

Puncture plastic and metal containers, unless they are marked as 
returnable or recyclable, so they cannot be used again and to 
ensure they can be completely drained.  To assist the draining 
process, containers should be punctured from the inside.  

 

For example, drive a crowbar or spike through the container opening and puncture its base, then let the container 
dry completely and store in a dry place before disposal.  

Do not bury crushed or emptied containers in landfills to avoid the possibility of pesticides leaching into the soil, 
waterways or ground water.  

 

drumMUSTER is an industry stewardship program that ensures that 
discarded containers are disposed of in a socially, economically and 
environmentally acceptable way.  The scheme applies to eligible chemicals 
sold in non-returnable containers over 1 litre or kilogram in content.  

Not all chemical manufacturers participate in the scheme.  Eligible containers 
carry a drumMUSTER eligible container logo (see in the imagine on the right).  

drumMUSTER containers are collected and transported by an approved team 
of processors and delivered to materials recovery centres where they are 
recycled into items such as wheelie bins, fence posts and garden stakes.  
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Reporting a Spill 

The procedure for handling a spill is outlined in the SDS.  The workers involved need to make a report detailing: 

 The nature of the spill; 

 The steps taken to clean it up; 

 The waste storage; and  

 The people affected by the spill.  

This information can be recorded in your organisation’s records under the above headings or on a sheet for the 
purpose.  

Depending on the size of the spill and the threat posed, you may be required to report the spill to the Environmental 
Protection Authority (EPA).  

 

The Manifest 

Workplace Health and Safety legislation requires that a chemical register must be kept for any enterprise that stores 
or uses hazardous chemicals.  With companies involved in storing large amounts of agvet chemicals on their 
premises, there is also a legal obligation that a ‘manifest’ is maintained on their site.  The manifest outlines the 
types and typical quantities of chemicals that are being stored and their location.  The manifest must also include a 
site plan of the premises that outlines the storage facilities.  

While the manifest is usually maintained by a nominated manager, all staff should be aware of the manifest and 
should alert the manager if there is any change in the storage arrangements for agvet chemicals.  

 

A manifest serves as an Emergency Services Manifest which: 

 Lists each dangerous goods division given in the ADG Code;  

 Lists the maximum anticipated quantities stored for each dangerous goods division Packing Group; and 

 Shows a site plan with a storage area floor plan showing the location of each Class / Division of dangerous 
goods and all substances of Packing Group I, together with a list of maximum quantities of these substances 
at each location.  

 

It also guides the design and construction of a premises in order to control risk and helps determine the need for 
placarding and licensing, and the applicability of legislation and Australian Standards.  
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Appendix A – Weed Control:  Hazard Identification and Risk Control Checklist 

WEED CONTROL 

Hazard Identification & Risk Control Checklist 

Page 1 of 2 

Name:  

Training Organisation:  

The form is to assist identifying relevant hazards and their controls strategies associated with weed control projects. 

Hazard  Risk Control 

Driving to the project site. 

Car accident. 
□ 

 Pre-departure check carried out on vehicle. 

 Comply with all state road laws. 

 Avoid driving at dust or dawn to avoid collision with animals 
(kangaroos, wombats). 

 Plan your trip and check maps before departure. 

Slips, trips and falls. 

Twisting ankles and knees, 
impact injures. 

□ 

 Avoid obvious hazards such slippery logs, loose rocks, steep 
embankments etc. 

 Remove hazards when possible: filing holes etc. 

 Use torch or flash light when walking at dust or night. 

 Avoid carrying heavy or awkward sized objects on uneven ground. 

 Wear sturdy boots firmly laced. 

 Exercise additional caution when walking downhill. 

 Carry equipment in backpack to free hands. 

Working in hot conditions. 

Dehydration, heat exhaustion, 
sunburn etc. 

□ 

 Maintain hydration by ensuring adequate drinking fluids and 
breaks. 

 Check weather forecast at least 24 hours prior to task. 

 Avoid this task in hot (>32ºC) weather/ seasons e.g. 12noon-3pm. 

 Clothing – long trousers, and sleeves cotton fabric, broad brimmed 
hat. 

 Encourage regular use of a SPF30+ sunscreen on any exposed skin. 

 Communications devices (GRN, VHF, mobile phone and spare 
batteries, EPIRB). 

 Log trip intention (location, duration, time of arrival/completion), 
scheduled calls to ‘base’. 

 Escalation process in case travelling party does not contact 
base as intended. 

Working in cold conditions. 

Hypothermia. 
□ 

 Maintain hydration by ensuring adequate drinking fluids and 
breaks. 

 Check weather forecast at least 24 hours prior to task. 

 Avoid this task in cold (<15ºC) weather/ seasons. 

 Rotate tasks to avoid prolonged exposure. 

 Clothing – carry adequate and suitable clothing. 

 Communications devices (GRN, VHF, mobile phone and spare 
batteries, EPIRB). 

 Log trip intention (location, duration, time of arrival/ completion), 
scheduled calls to ‘base’. 

Manual Handling. 

□ 

 Assistance requested where required. 

 Manual handling aids provided, where appropriate. 

 Rotation and breaks for repetitive work. 

 Correct manual handling techniques. 

 Manual handling assessment completed for high risk tasks. 

 Seek local advice regarding snakes in the area. 
[Continued…]  
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WEED CONTROL [Continued] 

Hazard Identification & Risk Control Checklist 

Page 2 of 2 

Name:  

Training Organisation:  

The form is to assist identifying relevant hazards and their controls strategies associated with weed control projects. 

Hazard  Risk Control 
Working in snake habitat. 

Bites, fear/phobias; risks 
arising from emergency 
evacuation. 

□ 

 Avoid working in known snake habitat during high risk seasons. 

 Wear boots, long trousers and thick socks, gaiters and gloves 
when needed. 

 Do a “heavy line walk” through the area before starting to work. 

 Do not work in circular or surrounding formation that might 
prevent a snake for escaping. 

 Using lifting aids when lifting objects that might hide snakes like 
rocks, logs. 

 If snake is seen, stay clear and point out its location to nearby 
workers. 

Weeding. 

Spikes and scratches to face 
and eyes, hands injuries, 
exposure chemicals, hay fever 
and Asthma. 

□ 

 Wear eye protection where the potential risk for eye injury. 

 Wear gloves whenever hands are working at the ground level. 

 Comply with all SDS directions if using chemicals. 

Working near roadsides. 

Risk: exhaust fumes or dust 
causing eye and respiratory 
irritation, excessive noise, 
collision or impact injuries. 

□ 

 Eliminate or minimise the need to work near roadsides. 

 Wear high visibility vests. 

Using swinging tools. 

Injuries to feet, legs, hands 
and heads, blisters, foreign 
particles in eyes. 

□ 

 Wear appropriate boots. 

 Maintain safe working distance 2-3 metres. 

 Explain and demonstrate how to use, carry and store tools 
correctly. 

 Maintain tools in good condition. 

 Establish a firm footing before swinging tools. 

 Rotate task. 

 Adjust duration of work periods to take account physical 
capabilities of the participants. 

Bites and Stings. 

□ 

 Wear long sleeves, trousers, sturdy footwear and thick socks. 

 Walk heavily in suspected snake habitat. 

 Use lifting aids (eg. crowbar) when lifting objects that might hide 
snakes like rocks, logs, rubbish etc. 

[End] 
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Appendix B:  Spraying Pesticide Checklist 

Risk Assessment CHECKLIST for spraying pesticide 

Page 1 of 7 

Workplace/company  

Date:  

Assessor:  

This assessment can apply to more than one workplace or work area if the pesticides used are the same or of the same or similar form 
and are mixed and sprayed in the same way. 

 

Product names: 

What form do the pesticides come in? 

Liquid  Powder  Granular 

 □  □  □ 

 □  □  □ 

 □  □  □ 

 □  □  □ 

 □  □  □ 

 □  □  □ 

 □  □  □ 

 □  □  □ 

 □  □  □ 

 

Are all the pesticides labelled?² □ Yes  □ No 

Have safety data sheets (SDSs) been obtained for each 
pesticide from the manufacturer or supplier?³ 

□ Yes  □ No 

Have the pesticides been included in a hazardous 
substance register?⁴ 

□ Yes  □ No 

Who uses or who may be exposed to these pesticides? □Mixers/sprayers □thinners/pruners
 □pickers  □other 

How often are these pesticides used?  

 Seasonal: From:    to:   

 Approximate number of days per week: _____________________ 

 Other: _____________________ 

Have users of these pesticides been trained? □ Yes  □ No 

If yes, what training has been undertaken? □ ACPU training  □ Other 

 

  

² all containers of pesticides must be labelled with the manufacturers or importing suppliers label; for decanted substances the product name or some other means of identifying 

the pesticide must be used. Labels must remain legible and not be removed, defaced or altered. 

³ SDSs must be current, readily accessible to any employee who may be exposed to the pesticide, available in appropriate language in addition to English, and must not be altered. 

⁴ A register of all hazardous substances (including pesticides) supplied to the workplace must be maintained by the employer. The register must include the product name of each 

substance and a copy of the SDS. The register must be readily accessible to employees. 
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Exposure to pesticides may occur when undertaking the following tasks: 

Mixing Comments 

Mixing can be dangerous as pesticides may come in contact 
with the skin, be inhaled or ingested as a result of any leaks, 
spills, splashes or dust generated. 

 

 Manual decanting/mixing □ Yes □ No  

 Pesticide poured into spray unit at or 
above head height 

□ Yes □ No  

If yes, consider other methods of mixing that are less likely to 
expose employees or contractors. 

 

Can you reduce the risk of exposure to the pesticide using 
one of the methods below? 

 

 Pump/bung/tap fitted on drum □ Yes □ No  

 Closed transfer system □ Yes □ No  

 Changing the container size □ Yes □ No  

 Other, e.g. Dissolvable packs □ Yes □ No  

Consider the size of containers being used as it is easier to 
pour from smaller containers. If pesticides are decanted into 
smaller containers, ensure they are clearly labelled. 

 

Are the following safe work procedures in place?  

 Pesticides are mixed in an area with good lighting and 
ventilation 

 

 Washing facilities are provided  

 Spills are cleaned up immediately and properly  

 Measuring equipment is rinsed after use  

 Workers wash their hands after mixing  

 Workers wash their hands before eating, drinking or 
smoking 

 

If no to any of the above, there may be a risk to workers 
health. 

 

 Are people not involved in mixing 
kept away from the mixing area? 

□ Yes □ No 

 

 

 Are pesticides locked away from 
children and animals 

□ Yes □ No 

 

 

If no, there may be a risk to others nearby.  
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Mixing continued… Comments 

Is personal protective equipment (PPE) worn?  

 Gloves 

Type: ________________ 

□ Yes □ No 

 

 

 PVC apron □ Yes □ No  

 Gumboots □ Yes □ No  

 Face shield □ Yes □ No  

 PVC pants and jacket □ Yes □ No  

 Respirator: 

Disposable dust mask 

Chemical type (charcoal) 

□ Yes □ No 

□ Yes □ No 

□ Yes □ No 

 

 

 

 Other, e.g. overalls □ Yes □ No  

Employers must ensure that employees and contractors are 
given appropriate training, information, instruction and 
supervision to use PPE safely. 

 

 Is PPE in good condition □ Yes □ No  

 Is PPE stored properly away from 
chemicals? 

□ Yes □ No  

 Is PPE cleaned, maintained and 
checked for holes or damage 

□ Yes □ No  

If no to any of these, there may be a risk to workers health  

Incidents:  

Have any incidents, near misses or 
illnesses occurred when mixing the 
pesticides? 

□ Yes □ No  

If yes, there may be a risk to workers health. Think of ways to 
ensure these incidents, near misses or illnesses do not happen. 

 

Results of assessment:  

Could there be a risk to workers health? □ Yes □ No  

If there is a risk, is it because the pesticide can:  

 Contact the skin? □ Yes □ No  

 Be inhaled?  □ Yes □ No 

 Be ingested because food has come 
in contact with contaminated hands? 

□ Yes □ No 

 

  
As an employer, you must control any 

risk to health or safety by eliminating 

the risk or reducing the risk so far as is 

reasonably practicable. 
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Spraying Comments 

Type of equipment used:  

 Tractor-drawn air blast sprayer □ Yes □ No  

 Boom spray □ Yes □ No  

 Type _________________ □ Yes □ No  

 Other, e.g. backpack □ Yes □ No  

The equipment or spray technique used can affect how much 
pesticide may be inhaled or contact the skin. 

 

How to you reduce the risk of exposure to the pesticide?  

 By using a tractor with an enclosed 
cabin 

If yes, is: 

-the cabin air filtered 

-a container of clean water carried 
for washing? 

-a clean pair of gloves carried? 

 By using a more appropriate spray 
technique 

If yes, which technique is used: 

-coarser spray, i.e. bigger droplets 

-more direct spray 

-spraying low to the ground 

 Other _________________ 

 

□ Yes □ No 

 

 

□ Yes □ No 

□ Yes □ No 

□ Yes □ No 

 

 

□ Yes □ No 
 

□ Yes □ No 
 

□ Yes □ No 

 

Are the following safe work procedures in place?  

 Reduce exposure to spray by 
spraying one way while driving into 
cross wind 

□ Yes □ No 

 

 

 Reduce exposure to spray drift by 
not spraying on windy days 

□ Yes □ No 

 

 

 Spray when its cooler if wet weather 
gear has to be worn 

□ Yes □ No 

 

 

 Persons not involved in spraying 
activity are kept away 

□ Yes □ No 

 

 

 Only prepare enough pesticide to do 
each job 

□ Yes □ No 

 

 

 Workers wash hands after spraying □ Yes □ No 

 

 

 Workers wash hands before eating, 
drinking or smoking 

□ Yes □ No 

 

 

 Contaminated clothing washed 
separately 

□ Yes □ No 
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Spraying continued… Comments 

Is personal protective equipment (PPE) worn?  

 Gloves 

Type: ________________ 

□ Yes □ No 

 

 

 Cotton hat □ Yes □ No  

 Long sleeve overalls □ Yes □ No  

 Gumboots □ Yes □ No  

 Leather boots □ Yes □ No  

 PVC pants and jacket □ Yes □ No  

 Respirator: 

-Disposable dust mask 

-Chemical type (charcoal) 

 

□ Yes □ No 

□ Yes □ No 

 

 

 

Employers must ensure that employees and contractors are 
given appropriate training, information, instruction and 
supervision to use PPE safely. Don’t just rely on people 
working safely – eliminate or reduce the risk to exposure by 
using higher order controls where reasonably practicable to 
do so. 

 

 Is PPE in good condition □ Yes □ No  

 Is PPE stored properly away from 
chemicals? 

□ Yes □ No  

 Is PPE cleaned, maintained and 
checked for holes or damage 

□ Yes □ No  

If no to any of these, there may be a risk to workers health  

Incidents:  

Have any incidents, near misses or 
illnesses occurred when mixing the 
pesticides? 

□ Yes □ No  

If yes, there may be a risk to workers health. Think of ways to 
ensure these incidents, near misses or illnesses do not happen. 

 

Results of assessment:  

Could there be a risk to workers health? □ Yes □ No  

If there is a risk, is it because the pesticide can:  

 Contact the skin? □ Yes □ No  

 Be inhaled?  □ Yes □ No 

 Be ingested because food has come 
in contact with contaminated hands? 

□ Yes □ No 

 

  
As an employer, you must control any 

risk to health or safety by eliminating 

the risk or reducing the risk so far as is 

reasonably practicable. 
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Thinning, pruning, picking Comments 

 Is a minimum 24 hour re-entry 
period observed? 

□ Yes □ No  

 Are workers kept away (upwind) 
from areas being sprayed? 

□ Yes □ No  

 Do workers know which area or crop 
has been sprayed, when and with 
what pesticide? 

If yes, how do workers know? 

-spray diaries are kept 

-workers are told 

-signs are put up 

-other _______________________ 

□ Yes □ No 

 

 

 

□ Yes □ No 

□ Yes □ No 

□ Yes □ No 

 

If no to any of the above, there may be a risk to workers 
health. 

 

Results of assessment:  

Could there be a risk to workers health? □ Yes □ No  

If there is a risk, is it because the pesticide can:  

 Contact the skin? □ Yes □ No  

 Be inhaled?  □ Yes □ No 

 Be ingested because food has come 
in contact with contaminated hands? 

□ Yes □ No 

 

  
As an employer, you must control any 

risk to health or safety by eliminating 

the risk or reducing the risk so far as is 

reasonably practicable. 
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Exposure to pesticides may occur when undertaking the following tasks: 

Cleaning, service and repair of equipment Comments 

 Is spray equipment, including 
tractors, cleaned or hosed down 
after use? 

□ Yes □ No  

 Are spray nozzles flushed after each 
use? 

□ Yes □ No  

 Is equipment cleaned before it is 
serviced or repaired externally? 

□ Yes □ No 

 

 

If no to any of the above, there may be a risk to workers 
health. 

 

Results of assessment:  

Could there be a risk to workers health? □ Yes □ No  

If there is a risk, is it because the pesticide can:  

 Contact the skin? □ Yes □ No  

 Be inhaled?  □ Yes □ No 

 Be ingested because food has come 
in contact with contaminated hands? 

□ Yes □ No 

 
As an employer, you must control any 

risk to health or safety by eliminating 

the risk or reducing the risk so far as is 

reasonably practicable. 

If your assessment shows that there 

may be a risk to workers’ health you 

need to eliminate or reduce the risk of 

exposure. 

Further information 

Further information on controlling risks 

associated with the use of pesticides 

can be obtained from: 

A step by step guide for managing 

chemicals in the workplace – WORKSAFE 

A practical safety guide for the 

horticulture industry in the Murray 

Valley, section 4 – WORKSAFE 

A guide to using agriculture chemicals in 

Victoria – DEPARTMENT OF 

ENVIRONMENT AND PRIMARY 

INDUSTRIES 
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Appendix C:  Model Label 
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Appendix D:  First Aid Kit Checklist 

FIRST AID KIT CHECKLIST 
Page 1 of 2 

Name:  

Training Organisation:  

Complete the following checklist about your workplace first aid kit.  Indicate by ticking the relevant box.  Where the answer to the 
question is ‘no’, further action may be necessary.  Provide comments in answer to the questions and any other relevant information.  

1.  Location and Position Tick Box Comments 
(a) Is the first aid kit located in as 
 prominent and accessible position?   
 Where is it location? 

□  Yes 

□   No 

 

(b) Are workers informed and aware of 
 the location of first aid kits?   
 How? 

□  Yes 

□   No 

 

(c) Do all workers have access to first aid 
 kits during all work shifts? 
 

□  Yes 

□   No 

 

2.  Clearly Identifiable Tick Box Comments 
(a) Can the first aid kit be clearly 
 identified as a first aid kit? 
 How? 

□  Yes 

□   No 

 

(b) Is the first aid kit clearly marked with 
 a white cross on a green back 
 ground? 

□  Yes 

□   No 

 

3.  Contents Tick Box Comments 
(a) Are the contents appropriate to the 
 injuries and illnesses at the 
 workplace? 

□  Yes 

□   No 

 

(b) Does the first aid kit contain 
 sufficient quantities of each item? □  Yes 

□   No 

 

(c) Is a trained in first aid person 
 responsible for maintaining the first 
 aid kit?   Who? 

□  Yes 

□   No 

 

(d) Are the contents appropriately 
 labelled? □  Yes 

□   No 

 

(e) Are the contents within their ‘use by’ 
 dates? □  Yes 

□   No 

 

(f) Are the contents adequately stored? 
 How? □  Yes 

□   No 

 

[Continued…]  
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FIRST AID KIT CHECKLIST 
Page 2 of 2 

Name:  

Training Organisation:  

4.  Relevant Information Tick Box Comments 
(a) Is there a list of contents provided in 
 the kit? □  Yes 

□   No 

 

(b) Are emergency telephone numbers 
 clearly displayed? □  Yes 

□   No 

 

(c) Are the extension numbers, names 
 and locations of the nearest first aid 
 personnel clearly indicated? 

□  Yes 

□   No 

 

5.  Training Tick Box Comments 
(a) Have selected workers received 
 training in the use and maintenance 
 of first aid kits? 

□  Yes 

□   No 

 

6.  Sign-Off  Comments 

Name:   

Position:  

Signature:  

Date:  

[End] 
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Appendix E:  Spill Kit Checklist 

SPILL KIT CHECKLIST 
Page 1 of 1 

Name:  

Training Organisation:  

Complete the following checklist about your workplace’s spill kit. Indicate by ticking the relevant box. Provide details and comments as 
necessary especially where different items and/or materials are used. 

1.  Absorbents  Details / Comments 

□ Universal Spill Absorbent: 1:1:1 mixture of 
 Flor-Dri (or unscented kitty litter), sodium 
 bicarbonate and sand. 

 

□ Absorbent pads and rolls: ‘HazMat’ 
 absorbent pads. 

□ Acid Spill Neutraliser: sodium bicarbonate, 
 sodium carbonate or calcium carbonate. 

□ Alkali (Base) Neutraliser: sodium bisulphate, 
 boric acid or oxalic acid. 

□ Solvents/Organic Liquid Absorbent: Inert 
 absorbents such as vermiculite, clay, sand. 

2.  Personal Protective Equipment (PPE) Details / Comments 

□ Hand protection: chemical resistant safety 
 gloves (e.g. disposable neoprene or nitrile 
 gloves). 

 

□ Eye protection: safety goggles. 

□ Body protection: laboratory coat / corrosive 
 apron. 

□ Foot protection: enclosed footwear, shoe 
 covers. 

□ Respiratory protection: dust mask / 
 respirator.  All personnel must be properly fit 
 tested before using a respirator. 

3.  Clean Up Material Details / Comments 

□ Brooms, plastic dustpan and square mouth 
 shovel to sweep up the absorbent material. 

 

□ Paper towels for minor spills. 

□ Plastic tongs/ scoops to pick up 
 contaminated absorbent material. 

□ A chemical resistant bin (e.g. wheelie bin) 
 with a close-fitting lid to hold the volume of 
 spill and absorbent residues prior to disposal. 

□ Heavy duty plastic bags for wrapping 

 contaminated materials. 

4.  Other (List Below) Details / Comments 

□  
 

□  

[End] 
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Appendix F:  Example of a Safety Data Sheet (SDS) 

 

SAFETY DATA SHEET 

Section 1:  IDENTIFICATION 

Ammonium Hydroxide or Ammonia Solution 

Product Code:  AMHYD/50 

Recommended Use:  Laboratory reagent 

Australian Emergency Services:  000 (24 hours) Australian 

Poisons Information Centre:  131 126 (24 hours) 

Section 2:  HAZARDS IDENTIFICATION 

Classified as a hazardous substance according to criteria of NOHSC.  Classified as a dangerous good according to the ADG Code 
for the Transport of Dangerous Goods by Road and Rail 

R Phrases R34 – Causes burns.  

 R36/37/38 – Irritating to eyes, respiratory system and skin.  

 R50 – Very toxic to aquatic organisms. 

S Phrases S1/2 – Keep locked up and out of reach of children.  

 S26 – In case of contact with eyes, rinse immediately with plenty of water and seek medical advice.  

 S36/37/39 – Wear suitable protective clothing, gloves and eye/face protection. 

 S45 – In case of accident or if you feel unwell, seek medical advice immediately (show the label 
where possible).  

 S61 0 Avoid release to the environment.  Refer to special instructions/Safety Data Sheets.  

Section 3:  COMPOSITION INFORMATION 

Chemical Name CAS Number Concentration 

Water 

Ammonia 

7732-18-5 

1336-21-6 

Remainder 

10-32% 

Section 4:  FIRST AID MEASURES 

Eye Contact Flush eyes with copious amounts of water for at least 15 minutes.  Seek medical attention.  

Skin Contact Remove contaminated clothing and wash affected area with soap and water thoroughly.  If 
irritation develops, seek medical attention.  

Inhalation Remove patient to fresh air.  If breathing stops, apply artificial respiration and seek medical 
attention.  

Ingestion DO NOT induce vomiting.  Wash mouth out with copious amounts of water.  Seek medical 
attention.  

First Aid Facilities Eye wash station, safety shower and First Aid Kit.  

Advice to Doctor Treat symptomatically.  

Section 5:  FIREFIGHTING MEASURES 

Suitable Extinguishing 
Media 

Dry chemical, Carbon Dioxide or water spray.  Avoid getting water in containers.  

Hazards for Combustion 
Products 

Toxic and/or corrosive gases may evolve.  

Special Protective 
Precautions and 
Equipment for Fire 
Fighters 

Wear SCBA (Self-Contained Breathing Apparatus) and full protective equipment (splash suit).  Cool 
containers with flooding amounts of water until fire is well out.  

Hazchem Code 2R 
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Section 6:  ACCIDENTAL RELEASE MEASURES 

Emergency Procedures Wear appropriate protective equipment and sure area is well-ventilated.  Evacuate any 
unnecessary personnel and eliminate ignition sources.  Containers may explode when heated.  
Contact with metals may evolve flammable Hydrogen gas.  Do not contaminate drains and 
waterways.  

Clean up Methods Do not touch or walk through spilled material.  Wearing appropriate protective equipment absorb 
with dry earth, sand or other non-combustible material and collect into suitably labelled 
containers.  Do not get water inside the containers.  

Section 7:  HANDLING AND STORAGE 

Precautions for Safe 
Handling 

Wear appropriate protective equipment to avoid exposure, particularly to vapour.  Avoid 
prolonged or repeated exposure and practice good personal hygiene.  Open containers slowly.  

Conditions of Safe Storage Store in a cool, DRY, well-ventilated area away from direct sunlight, oxidisers, acids and heat 
ignition sources.  Keep tightly closed when not in use.  

Section 8:  EXPOSURE CONTROLS / PERSONAL PROTECTION 

National Exposure 
Standards 

Ammonia: [TWA]:  25ppm/17mg/m3 

 [STEL]:  35ppm/24mg/m3 

Biological Limit Values Not available.  

Engineering Controls Ensure adequate ventilation to keep concentrations below the exposure standards. 

Personal Protective 
Equipment 

Safety glasses or goggles, gloves and protective clothing.  

Section 9:  PHYSICAL AND CHEMICAL PROPERTIES 

Appearance Clear, colourless liquid 

Odour Pungent, irritating odour 

pH >10 

Vapour Pressure 475.7 – 723.9hPa at 20°C 

Vapour Density 0.6 

Boiling Point 30-40°C 

Melting Point Not available 

Solubility Soluble in Ethanol, Ether and Water 

Specific Gravity Approx. 0.9 

Information for 
Flammable Materials 

Flammable vapours 

Upper and Lower 
Flammable Limits in Air 

(Ammonia) 16-25% 

Section 10:  STABILITY AND REACTIVITY 

Chemical Stability Stable under recommended conditions for use and storage.  

Conditions to Avoid Heating.  

Incompatible Materials Acids, alkalis, alloys, Carbon Dioxide, Water, halogen and halides, metals, metal salts and oxidisers.  

Hazardous Decomposition 
Products 

Ammonia and Nitrogen oxides.  

Hazardous Reactions Polymerisation will not occur.  Reacts violently with acids and oxidising agents, may form explosive 
compounds in contact with metal halides, silver compounds or mercury.  

Section 11:  TOXICOLOGICAL INFORMATION 

Health Effects 

Acute:   Eye Contact Causes burns and irritation, with the risk of blindness. 

 Skin Contact Causes burns and irritation, dermatitis and necrosis.  

 Inhalation May cause severe irritation to the mucous membranes of the respiratory tract resulting in 
coughing, pulmonary oedema and dyspnea bronchitis.  

 Ingestion Harmful if swallowed and it may cause severe burns, irritation to throat, chest, nausea, coughing, 
bloody vomiting, collapse, shock and unconsciousness.  
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Chronic Prolonged or repeated exposure may cause long-term irritation to the eyes, nose and upper 
respiratory tract.  

TOXICITY DATA Chemical Name LD50 (mg/kg) RTECS Code 

 Ammonia LD50 (Oral/Rat):  350mg/kg 

(29%) 

LC50 

(Inhalation/Rat):  1:4mg/I/4hr) 

(anhydrous) 

 

Section 12:  ECOLOGICAL INFORMATION 

Ecotoxicity Very toxic to aquatic organisms.  Harmful effect due to pH shift.  

Persistence and 
Degradability 

Not readily degradable.  

Mobility Not available. 

Environmental Fate 
(Exposure) 

Do not contaminate drains and waterways.  

Bioaccumulative Potential Not expected to bio-accumulate.  

Section 13:  DISPOSAL CONSIDERATIONS 

Disposal Methods and 
Containers 

Dispose of in accordance with local authority guidelines.  

Special Precautions Vapours are combustible.  Avoid exposure.  

Section 14:  TRANSPORT INFORMATION 

Classified as dangerous goods by the criteria of the Australian Dangerous Goods Code.  

UN Number 2672 

UN Proper Shipping Name Ammonia Solution 

Class and Subsidiary Risk 8 (Corrosive) 

Packing Group III 

Special Precautions Incompatible in a placard load with:  Class 1, Class 4.3, Class 5, Class 6 (if the Class 6 are Cyanides 
and the Class 8 are Acids), Class 7 and food and food packaging in any quantity.  

Hazchem Code 2R 

Section 15:  REGULATORY INFORMATION 

 Poison Schedule:  S6 

 TWA (Time Weighted Average):  the time-weighted average, airborne concentration over an eight-hour working day, 
for a five-day working week over an entire working life.  According to current knowledge this concentration should 
neither impair the health of, nor cause undue discomfort to, nearly all workers.  

 STEL (Short-Term Exposure Limit):  the average airborne concentration over a 15-minute period which should not be 
exceeded at any time during a normal eight-hour work day.  

Section 16:  OTHER INFORMATION 

Release Information 

Date of Preparation 21 August 2011 

Issue Number 1 

References 

1. National Occupational Health and Safety Commission, Approved Criteria for Classifying Hazardous 
Substances (NOHSC:1008); Australian Government Publication Service:  Canberra (2004), 3

rd
 Edition.  

2. National Occupational Health and Safety Commission, List of Designated Hazardous Substances 
(NOHSC:10005); Australian Government, Publication Service:  Canberra (1999), 2

nd
 Edition.  

3. National Transport Commission Australian Code for the Transport of Dangerous Goods by Road and Rail 
(ADG Code); Canprint:  Canberra (2007), Volume 1, 7

th
 Edition.  

4. Standards Australia, Dangerous Goods Initial Emergency Response Guide:  Australian Handbook (SAA/SNZ 
HB76); Homebush (2004).  

  



AHCPMG301 AHCCHM307 AHCCHM304 Cluster [ACDC] 
 
 

Doc No. Version No. Name Start Date Review Location 

VC2018047 1.0 AHCCHM304 Learner Guide 26/02/2018 26/02/2019 Training Data / 01 UNITS / AHCCHM304 
 

Page 105 of 105 

Appendix G:  Chemical Storage Checklist 

CHEMICAL STORAGE CHECKLIST 
Page 1 of 1 

Name:  

Training Organisation:  

Arrange to check out your workplace chemical storage area and tick the box if it conforms to the statement below: 

Tick Details 

 Chemical storage facility is a free-standing, roofed building. 

 Chemical storage facility is a room, enclosure or area within a building. 

 Chemical storage facility is a building that is attached to another building.  

 Chemical storage facility is at least 15m from the boundary property. 

 Chemical storage facility is at least 10m from buildings occupied by people or stock. 

 Chemical storage facility is at least 3m from other work areas, offices and amenities. 

 Chemical storage facility is least 3m from flammable materials and fuel storage. 

 Chemical storage facility is least 5m from any watercourse, dam, drain or sewer. 

 Chemical storage facility is fire resistant and structurally sound. 

 Chemical storage facility is protected against extreme heat and exposure to sunlight. 

 Chemical storage facility has floors made from concrete or other impervious material. 

 Chemical storage facility is located in an area that is safe from flooding or inundation. 

 Chemical storage facility is not in the immediate catchment of a dam or waterway. 

 Chemical storage facility is securely lockable. 

 Liquids are stored as close to floor level as practicable. 

 Liquids are not stored above solids to avoid any damage through leakage. 

 Flammable products are segregated from non-flammable products by at least 3m. 

 Veterinary chemicals are segregated from all other chemicals. 

 Scheduled poisons are segregated according to their schedule. 

 Safety Data Sheets (SDS) are available in storage area. 

 Ventilation of the storage facility must prevent a buildup of chemical vapours. 

 Spills can be contained by constructing a bunded area or sloping floor. 

 A spill kit is kept in the storage area. 

 A safety shower and eye wash facility is located outside the storage area. 

 A safety shower and eye wash facility is quick and easy to access. 

 The water supply is adequate for a minimum of 15 minutes of full. 

 Storage areas can be secured to prevent unauthorised access, including children climbing through 
windows or vents. 

 Only authorised personnel have access to storage area, including the keys. 

 Entry point signs state: “Chemical Store Keep Out – Authorised Staff Only”. 

 Entry point signs state: “No smoking. No naked flames”. 

 On the inside of the chemical store there is a sign stating “No Smoking”. 

[End] 


