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INTRODUCTION 
 
This manual was developed to provide training content that addresses the specific ‘Unit of Competency’ as 
outlined in the following pages. 
 
We encourage you the student / trainee to take your time when reviewing this content and seek any assistance 
from  your teacher/trainer should you have difficulty in understanding the information. 
 
LEARNING ACTIVITIES 
 
Also included in this Student / Trainee manual are a series of Learning Activities. 
 
The learning activities in the student and/or trainee manuals are ‘Form Enabled’ so that if the resources are 
delivered online, the activities can be entered in using the computer keyboard. 
 
Each learning activity is identified with the following icon. 
 
 
 
 
 
 
Learning activities come in the following forms. 
 

Questions 
Research 
Tasks 
Interviews 
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INTRODUCTION—CONT’D 
 
Questions 
 
Questions generally relate to the information presented on previous pages. Questions will also include multiple 
choice questions, ‘Yes’ and ‘No’ questions and/or ‘True’ and ‘False’ questions. 
 
Research 
 
This type of learning activity requires you to locate information by using research methods. The research 
methods could include: 
 

Internet searches 
Reading textbooks and other reference sources 
Location visits 

 
Tasks 
 
This learning activity type requires you to actually do something and some examples of tasks may include: 
 

Creating reports 
Visiting locations such as workplaces 
Performing an activity in a workplace 

 
Interviews 
 
This learning activity type would require you to interview person(s) in an actual workplace environment or a 
person(s) who are experienced in the industry sector which you currently are undergoing training. 
 
You will be made aware of the type of learning activity by noting the learning activity type displayed under the 
learning activity icon. 
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INTRODUCTION—CONT’D 
 
USING THE FORM ENABLED FEATURE 
 
If you are using this manual online, you can fill in some of the answers using your computer keyboard. 
 
Your teacher or trainer will provide you with the information and instructions on how to use the ’Form Enabled’ 
feature in this manual.  
 
SELF ASSESSMENT 
 
At the end of each manual is a series of questions that you should review and answer either Yes or No. 
 
The term ‘Self Assessment’ means you will ask yourself these questions and therefore is no need to provide the 
answers to the self assessment questions to your teacher or trainer, unless they require you to do so. 
 
This self assessment is to ensure you have reviewed and understood the information that was presented in this 
manual. 
 
If you answered ‘No’ to any of these questions or are unsure of your understanding in any of the topics reviewed, 
you are encouraged to go back and review the information again and/or seek the assistance of your teacher or 
trainer. 
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ELEMENT PERFORMANCE CRITERIA 
  

 
 
 
 
 

1. Prepare to work  

 
1.1 Confirm the activity to be undertaken with supervisor, including identifying potential hazards 

and risks 
1.2 Take steps to control risks as directed 
1.3 Confirm tools and equipment to be used with supervisor 
1.4 Wear appropriate personal protective equipment as per label instructions and ensure correct fit  

 
 
 
 
 
 

2. Check application equipment  

 
2.1 Carry out pre-operational checks of application equipment and identify and replace any 

damaged or worn components or report to supervisor  
2.2 Prepare application equipment for use  

 
 
 
 
 
 
 
 

3. Prepare application equipment  

 
3.1 Follow all label instructions for the chemical or substance being used 
3.2 Use appropriate mixing equipment  
3.3 Check that output of application equipment is correct  
3.4 Measure, mix and load chemical mix or substances  
3.5 Confirm instructions from chemical label and supervisor in the event of a spill 
3.6 Check that output of application equipment is correct and in accordance with application/spray 

plan.  

 
 
 
 
 
 
 

4. Apply chemicals  

 
4.1 Assess and record meteorological conditions and forecasts prior to and during application 

where relevant 
4.2 Cease application if conditions become unsuitable 
4.3 Apply chemical ensuring minimal risk to others and the environment 
4.4 Minimise risks to others, product integrity and the environment prior to and during application  

UNIT OF COMPETENCY OVERVIEW 
 
The following pages are extracts from Training.gov.au website and outlines this specific ‘Unit of Competency’ 
including the ‘Elements’ and the ‘Performance Criteria’. The content within this manual has been developed to 
address this unit. 

AHCCHM201- APPLY CHEMICALS UNDER SUPERVISION 
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ELEMENT PERFORMANCE CRITERIA 
  

 
 
 
 

5. Transport and handle chemicals  

 
5.1 Confirm precautions for the transport and handling of chemicals with supervisor 
5.2 Transport and handle chemicals in accordance with relevant commonwealth, state and territory 

chemical legislation 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

6. Finalise work  

 
6.1 Clean and store personal protective equipment and application equipment in accordance with 

manufacturers and work health and safety requirements 
6.2 Dispose of excess chemicals and clean containers in accordance with label instructions and 

regulatory requirements 
6.3 Complete incident reports as required 
6.4 Complete application records 
6.5 Store unused chemical and products in appropriate location 
6.6 Adhere to all re-entry requirements 

Passing Lane acknowledges that the copyright ownership of the above information is the Commonwealth of Australia and this extract has been provided for reference purposes only. 
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Section One 

   
Prepare to Work  
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APPLY CHEMICALS UNDER SUPERVISION 
 
SECTION ONE – PREPARE TO WORK 
 
INTRODUCTION 
 
This unit of competency describes the skills and knowledge required to apply chemicals using workplace specific application 
equipment under supervision by using handheld or small powered equipment. In addition, workers engaged in this activity need 
to understand personal protective equipment required when using chemicals, how to measure, mix, transport, handle, store and 
dispose of chemicals, as well as comply with workplace health and safety (WHS), chemical labels and Material Safety Data 
Sheets (MSDSs) requirements. 
 
Chemicals are part of everyday life and are used widely to control insect, bacteria, fungal pests and weeds. Examples include 
the use of chemicals and herbicides to control weeds in the horticultural context, as well as pesticides to control plant pest and 
diseases. 
 
Chemicals are hazardous substances and it is important to take care when using any chemical product. The most important 
aspect of chemical use is to read the label, to not only ensure that it is the correct chemical for the required use but to know what 
Personal Protective Equipment is required, as well as to know and understand the safety precautions to follow.  
 
Horticultural enterprises are regulated by different quality assurance (QA) systems for their businesses. Some of these QA 
systems include Codex HACCP, the SQF Code, Freshcare, GlobalG.A.P. and Woolworths Quality Assurance Standard (WQA). 
A critical aspect of QA is the on-farm management of horticultural chemicals. Prescriptive QA systems require evidence of 
training of operators, calibration of application equipment, correct procedures for chemical storage, handling and appropriate 
disposal of empty containers, and accurate records of chemical applications. Horticultural businesses have samples of products 
tested for chemical residues every year. These test results are observed when the business receives its annual independent 
food safety audit. Testing for microbial contaminants is also conducted, particularly for higher risk products. Further residue 
testing is undertaken by the National Residue Survey. Five horticulture industries participate in the NRS residue monitoring 
program; 1) pome fruit (apple/pears) 2) macadamias 3) almonds 4) onions 5) citrus. All samples receive a multi-residue screen 
tailored to the specific product. Each screen has been developed in consultation with the relevant industry body to ensure the 
chemicals in the screen represent the chemicals being used on the crop, and to meet international market requirements.  
 
Clearly then, it is evident that this competency regarding application of chemicals is a highly important component of maintaining 
high quality Horticultural products. 
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SECTION LEARNING OBJECTIVES 
 
At the completion of this section you will learn information relating to: 
 

Confirming the activity to be undertaken with supervisor, including identifying potential hazards and risks 
Taking steps to control risks as directed 
Confirming tools and equipment to be used with supervisor 
Wearing appropriate personal protective equipment as per label instructions and ensuring correct fit  
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CONFIRM THE ACTIVITY TO BE UNDERTAKEN WITH SUPERVISOR, INCLUDING IDENTIFYING 
POTENTIAL HAZARDS AND RISKS 
 
The use of herbicides and pesticides in the Horticultural industry provide crop protection and 
their use is designed to improve overall production quality for man and plants. With pests such 
as plant diseases, insects, and weeds decreasing the already inadequate food supply in the 
world, a need for some means of controlling these pests in order to improve the quality and 
quantity of horticultural crops produced today is required. 
 
Chemicals are often used as the front line of defence against destructive plant diseases, insects, 
and weeds. When properly used, they can minimise crop losses and pest competition. 
Knowledge of the pest to control, availability, chemical characteristics and capabilities, 
application techniques as well as safety concerns are all an integral part of the planning process 
of a conscientious farmer. 
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TYPES OF PESTICIDES 
 
Insecticides—Chemical nature and mode of action are two methods of categorising insect control products. A 
combination of the two methods can be most accurately used to describe an insecticide. 
 
Chemical nature: 
 

Plant derived organic insecticides come from plant parts such as leaves or roots. These insecticides 
can be used against several pests 

Living microorganisms such as viruses, bacteria, and fungi are effective as insecticides and are 
selective in the organisms which they kill 

Inorganic insecticides are those made from minerals. They include sulfur, boron, and diatomaceous 
earth 

Synthetic organic insecticides are manmade compounds. They contain carbon, hydrogen, and other 
elements such as nitrogen, phosphorus, or chlorine 

 
Chemical activity: 
 

Contact poisons kill insects on contact 
Stomach poisons kill the insect after they are ingested by the pest 
Systemics are taken in by the plant and the plant juices contain the poison which kills the insect as it 

feeds 
Application Time: Insecticides are applied preplant, at planting and during the season when the 

insect populations are high enough to require treatment. Treatments should be made only after 
scouting the field and determining that an insect population is sufficiently high enough to cause 
economic crop damage. 
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Herbicides—Herbicides are products which control weeds. They are categorised by selectivity and mode 
of action. 
 
Selectivity: 
 

Nonselective herbicides are sometimes called soil sterilants. They are often used around 
buildings or fences to control undesirable weeds or brush. Some nonselective herbicides are 
extremely toxic to trees and other non-target plants which might be growing in the vicinity of 
the treatment. Many of these products are persistent and will remain in the soil for several 
years 

Selective herbicides are used in and around vegetables. They are divided into pre-plant, pre-
emergent and post-emergent herbicides. Pre-plant herbicides may be applied before seeding 
the crop, some of which require incorporation. Pre-emergent herbicides may be applied 
before seeding the crop, pre-emergent of the crop or pre-emergent of the weeds and the 
crop. Post-emergent herbicides are applied following emergence of the crop or weeds or 
both. Selectivity of some herbicides is accomplished by placement, rather than chemical 
selectivity 

 
Mode of Action: 
 

Contact herbicides kill the plant tissue that it contacts. 
Systemic or translocated herbicides are moved within the plant away from the site of 

application and may affect the plant by interfering with normal growth. 
Growth regulators or harvest aid materials control or modify plant growth, stimulate formation 

of female flowers, or induce uniform ripening. 
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PESTICIDE APPLICATION 
 
The success of a pesticide application depends on the pesticide and proper application. Improperly applied pesticides 
can result in ineffective control, plant injury or excessive pesticide residues. Maximum coverage of the target area is 
essential to the control of plant pests. Every effort should be made to insure that applications are correct and safe. 
 
There are several types of chemical sprayers which include: 
 

Hand held 
Motorised backpack types 
Boom types 
Row crop sprayers 
Aerial applications 

 
Hand held portable sprayers come in a variety of sizes. However, calibrating these types of sprayers can be difficult 
because pressure and rate of application are difficult to control. Most of the handheld sprayers are constructed of 
plastic or stainless steel 
 
Backpack mist blower sprayers use a small motor to generate wind which acts as a carrier for the pesticide solution. 
This type of sprayer is excellent for applying fungicides and insecticides to small acreage. The calibration is difficult 
due to variations in speed and flow rate. Some of the newer sprayers also have a small motor to maintain pressure 
and agitation 
 
Boom type sprayers use pumps to develop a constant pressure as well as a static boom equipped with atomisers 
that break up and direct the spray solution. Sprayers may be mounted on a tractor chassis or are self propelled. 
Tractor PTO, hydraulics, or independent power sources operate the pump. Basic sprayer components consist of tank, 
pump, pressure gauge, regulator, agitator, hoses, valves, fittings and nozzles. Nozzles are mounted on the boom 
which is suspended over the row  
 
Row crop air sprayers use a blower which generates air that acts as part of the carrier for the pesticide. The spray 
solution is blown across several rows. Initially sprayers used a two way discharge. Cost of equipment and inability to 
spray during periods of moderate to high winds are two limiting aspects to the use of this sprayer type. Swath width 
must not exceed the capabilities of the sprayer and existing weather conditions 
 
Aerial application involves the use of fixed wing and helicopters for the application of pesticides. Size of fields and 
their location often restrict the efficient use of aerial application. 
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HAZARDS AND RISKS IN USING CHEMICALS 
 
A hazard is anything in the workplace that has the potential to harm people. Hazards can include objects in 
the workplace, such as machinery or dangerous chemicals. 
 
Other hazards relate to the way work is done. For instance, hazards on a production line could include 
manual handling, excessive noise and fatigue caused by the pace of work. 
 
A risk is the impact that the hazard may have in terms of workplace health and safety in the workplace 
activity. 
 
There are three steps used to manage health and safety at work: 
 

Spot the Hazard (Hazard Identification) - A hazard is anything that could hurt you or someone 
else 

Assess the Risk (Risk Assessment) - Assessing the risk means working out how likely it is 
that a hazard will harm someone and how serious the harm could be 

Make the Changes (Risk Control) - Your workplace supervisor will most probably put in place 
one of the following as a risk control measure: 

 
 Elimination - Sometimes hazards - equipment, substances or work practices - can be 

avoided entirely 
 Substitution - Sometimes a less hazardous thing, substance or work practice can be 

used 
 Isolation - Separate the hazard from people, by marking the hazardous area, fitting 

screens or putting up safety barriers 
 Safeguards - Safeguards can be added by modifying tools or equipment, or fitting 

guards to machinery. These must never be removed or disabled by workers using the 
equipment 

 Instructing workers in the safest way to do something - This means developing 
and enforcing safe work procedures 

 Using personal protective equipment and clothing (PPE) - If risks remain after the 
options have been tried, it may be necessary to use PPE. PPE can protect you from 
hazards associated with jobs, such as handling chemicals or working in a noisy 
environment 
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CHEMICAL HAZARDS AND RISKS  
 
Chemical hazards include: 
 

Health hazards – These are properties of a chemical that have the potential to cause adverse 
health effects. Exposure usually occurs through inhalation, skin contact or ingestion. Adverse 
health effects can be acute (short term) or chronic (long term). Typical acute health effects 
include headaches, nausea or vomiting and skin corrosion, while chronic health effects include 
asthma, dermatitis, nerve damage or cancer.  

 
Physicochemical hazards – These are physical or chemical properties of the substance that 

pose risks to workers other than health risks, as they do not occur as a consequence of the 
biological interaction of the chemical with people. They arise through inappropriate handling or 
use and can often result in injury to people and/or damage to property as a result of the 
intrinsic physical hazard. Examples of physicochemical hazards include flammable, corrosive, 
explosive, chemically reactive and oxidising chemicals. Many chemicals have both health and 
physicochemical hazards. 
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HAZARD IDENTIFICATION CHECKLIST 
 
A hazard identification checklist is an essential component of pre use chemical planning- the use of a checklist allows workers 
and Supervisors to systematically check every step in chemical usage and determine if any action needs to be taken prior to 
commencement of work. The checklist should also include an action required column as shown over the next few pages: 
 
 

 

Checklist Questions Yes/ 
No 

 

Action Required 

Is there an inventory for all types of chemical and 
pesticides stored on the farm? 

    

Are Material Safety Data Sheets (MSDSs) and labels 
available for all agricultural and veterinary chemicals 
used and stored on the farm? 

    

Are all chemicals stored in their original containers and 
with clear and legible labels? 

    

Are all chemicals stored in a properly constructed and 
lockable area, which is resistant to fire and prevents 
access by children and other unauthorised persons? 

    

Are there clear warning signs posted on outside of 
storage area? 

    

Is the chemical store properly ventilated?     
Is there sufficient light in the chemical store so chemicals 
can be identified and their labels easily read? 

    

Are incompatible materials stored away from each other?     

Do chemical storage locations have an area to retain 
accidental spill? 

  

Is the storage adequate for volumes of chemicals held in 
the store? 

    

Are materials available to control spills in the storage 
area, e.g. sand? 

    

Do amounts of certain chemicals held on the farm require 
a Dangerous Goods License? 

    



20 AHCCHM201 - Apply chemicals under supervision 

2016 

S
A

M
P

LE
  

S
A

M
P

LE
  

S
A

M
P

LE
  S

A
M

P
LE

S
A

M
P

LE
S

A
M

P
LE

         
SAMPLE  SAMPLE  SAMPLE  SAMPLESAMPLESAMPLE         

SAMPLE  SAMPLE  SAMPLE  SAMPLESAMPLESAMPLE         

 
 

Checklist Questions Yes/ 
No 

 

Action Required 

Are chemicals protected from moisture?     
Are chemicals stored according to label instructions and 
MSDS? 

    

Are fire extinguishers located adjacent to fuel & chemical 
storage areas? 

    

Is the recommended PPE for chemicals available?     
Is there an emergency shower and eye wash located 
adjacent to the chemical mixing/storage? 

    

Are chemical containers checked for leaks or damage 
before transport? 

    

Are chemicals transported in a compartment separated 
from people and foodstuffs? 

    

Are chemical containers well secured during transport?     

Are vehicles with chemicals locked when parked to 
prevent access by unauthorised persons? 

  

Are chemicals protected from weather during transport?     
Is there documented emergency response procedures in 
the event of chemical spills and during transport? 

    

Transport   
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Checklist Questions Yes/ 
No 

 

Action Required 

Mixing/ Loading/Cleaning Down     

Is there good ventilation at the mixing site?   

Is appropriate PPE available at the mixing site?     
Is the PPE in good condition?   
Do all operators use PPE during mixing/ loading 
according to label requirements?  

    

Are there good washing facilities and an emergency 
shower located adjacent to the mixing/ loading area? 

  

Are mixing tanks free from leaks or risk of splashes 
during mixing/ loading? 

    

Crop Spray Application and Re-entry 
Systems 

    

Is appropriate PPE used by spray operators?   

Is the PPE in good condition?     

Are spray lines, taps and nozzles checked and 
maintained before spraying? 

  

Is clean water carried for washing?     
Are clean gloves carried for emergency use?     

Do operators wash hands after spraying and before 
eating, drinking and smoking? 
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Checklist Questions Yes/ 
No 

 

Action Required 

Post Chemical Application     

If yes, what action is needed to reduce this risk?     

Are there rules preventing all people from entering a 
sprayed crop area before the expiry of the re-entry 
period? 

    

Are containers triple rinsed and disposed of in 
accordance with relevant authorities procedures? 

    

Are AVCARE or other relevant procedures followed in 
disposing of chemical containers and excess chemicals? 

    

Have there been any leaks, spills or splashes causing 
exposure during spraying? 
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CHEMICAL USE SAFETY 
 
When it is necessary to use chemicals, use them wisely and safely. The following tips will help to ensure the safe 
use of chemicals: 
 

Inspect plants and monitor disease, insect numbers and activity on a regular basis. Pay particular 
attention to underside of leaves where insects and their eggs frequently occur. The older plant foliage 
will often be the first to show disease symptoms. If treatments are applied when an infestation first 
starts, plant pests can be maintained at lower levels much more easily and with smaller amounts of 
chemicals 

When applying pesticides to plants, treat all plant surfaces unless otherwise stated on the product’s 
label. Do not apply pesticides to wilted plants or during the hottest part of the day. Apply dusts only 
when the wind is calm and plants are dry. Sprays should be applied when the wind is no more than 5 
to 10 mph. Retreatment may be necessary after a rain if the spray did not dry thoroughly 

Apply pesticides only at recommended dosages; increased amounts can be dangerous, cause plant 
damage and leave harmful residues without improving control 

The length of effective control of pesticides varies widely. The toxic properties longevity of a chemical 
varies with product formulation, water pH, soil pH, and environmental conditions. Temperature, 
humidity, wind and sunlight affect insecticides. The greater the extremes, the sooner the pesticides 
are detoxified 

Always read and follow mixing and application instructions on the label for safe and effective control 
Select the product that will effectively, economically, and safely control the target pests safely. Labels 

are a source of information about the product and its handling. Read and carefully follow the label 
 
All chemicals are classified according to their hazard potential to humans, animals as well as the environment. 
Classification is not based on activity against plant pests. The three signal words include: 
 

DANGER tells you the product has the highest hazard potential. This is accompanied by the word 
POISON in red and the skull and crossbones prominently displayed on the label 

WARNING is the term used to identify materials that have a moderate hazard potential 
CAUTION is the term used to identify those products that have the least level of potential hazard 
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CLARIFICATION OF WORK ACTIVITY WITH SUPERVISOR 
 
With regard to using chemicals in the horticultural workplace it is therefore essential that you are able to 
receive instructions and clarify if necessary in regards to which activity your supervisor wants to undertake. If 
for example, today your supervisor is carrying out work activities relating to the varying plants within the 
enterprise, you will need to know precisely what is required to be done and more importantly what is required 
of you as the worker. 
 
Clarification is important in many workplace situations, especially when what is being communicated is difficult 
in some way. Clarifying can involve asking questions or occasionally summarising what the speaker has said. 
 
A listener can ask for clarification when they cannot make sense of the speaker's message. Sometimes, the 
messages that a speaker is attempting to send can be highly complex, involving many different people, 
issues, places and/or times. Clarifying helps you to sort these out and also to check the speaker's priorities. 
 
Through clarification, it is possible for the speaker and the listener to make sense of these often confused and 
complex issues. Clarifying involves genuineness on the listener's part and it shows speakers that the listener 
is interested in them and in what they have to say, which is always a good action for any worker in any 
situation. 
 
Some examples of clarification-seeking questions are: 
 

“I'm not quite sure I understand what you are saying.” 
“I don't feel clear about the main issue here.” 
“When you said ........ what did you mean?” 

“Could you repeat ...?” 
 
Clarification is the skill you use in order to ensure that you have understood the message of the speaker. 
When using clarification, follow these guidelines to help aid communication and understanding: 
 

Admit if you are unsure about what the speaker means 
Ask for repetition 
State what the speaker has said as you understand it, and check whether this is what they 

actually said 
Ask for specific examples 
Use open, non-directive questions - if appropriate 
Ask if you understand it correctly and be prepared to be corrected 
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LEARNING ACTIVITY ONE 
 
In your own words describe how you would clarify work instructions given by your supervisor in order to ensure you clearly 
understood? 

 
 

 

Question 
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LEARNING ACTIVITY TWO 
 
Describe any work, health and safety hazards that may arise during chemical use in the workplace. 

 

 

Task 
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TAKE STEPS TO CONTROL RISKS AS DIRECTED 
 
All WHS hazards and risks should be risk assessed and then based on the level of risk posed from the 
chemical use activity, the risks can be managed through a number of potential strategies. The hierarchy of 
control measures, shown below (and on the next pages), are in order from the best possible solution on in 
numerical order. If the first control measure cannot be implemented, then the second may be possible and 
so forth down the list. 
 
Elimination - As the title suggests, this control measure involves eliminating or removing the risk in its 
entirety.  
 

Risk: High levels of risk in the use of chemicals in Horticulture  
Control: Use biological means to control plant pests (if possible) thereby reducing the 
need to use chemicals at all 

 
Substitution—This form of control involves substituting a safer process or material for the hazardous 
process/material identified. 
  

Risk: Chemicals causing allergic reactions and nausea 
Control: Substituting a less toxic or non-allergenic chemical for the task.  

 
Isolation - This control involves separating the hazard or hazardous work practice from employees other 
work areas. This may involve sectioning off the area by erecting barriers, or by relocating either the 
hazardous work practice or the other employees and their work practices.  
 

Risk: Risk of other people being affected by chemical spray drift 
Control: Erect warning signs or create a barrier around the area where chemicals are 
being applied, hence creating an isolating barrier between the hazard and other 
persons 
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Engineering Controls - This method of control involves designing and/or adding physical safety features to plant or 
equipment. 
 
As part of engineering controls are equipment and workplace design which is the provision of new and/or additional 
equipment or redesign of a workplace can be used to control identified hazards. 
 

Risk: Chemical spills while transporting chemical to work site 
Control: Build a secure crate on back of vehicle that ensures chemical containers remain 
secure 
 

Automation (Engineering Controls) - Fully or partially automating a process removes the need for, or reduces the 
risk of, performing a hazardous task.  
 

Risk: Chemical fumes given off during enclosed application like a nursery propagation shed 
Control: Construction of an air extraction system to remove the fumes at the source.  

 
Administrative Control - This type of control is most effective when used in conjunction with measures mentioned 
above or as an interim control whilst more effective control measures are developed and implemented. It requires 
systems to be established or amended in order to control the risk presented. Most often it requires the assessment 
and modification of the tasks performed. 
 
It may include measures such as amendment or establishment of new Policy and Procedures or Safe Work 
Procedures. 
 
For example:  
 

Developing documented safe work practices for a hazardous task, or implementing restrictive policy to 
prevent staff from coming in contact with identified hazards  

The introduction or review of existing maintenance schedules for plant and equipment, or safe work 
practices. This measure is used to ensure that existing plant, equipment and procedures do not 
deteriorate to the point where they become hazardous. 

Limiting the exposure of personnel to elements that are only hazardous when they exceed a certain 
threshold. These types of hazards can include: noise, radiation, heat, chemicals, etc., and can be 
controlled by introducing elements as simple as job rotation 

Providing training and information in safe work practices and other workplace health issues so that 
personnel can work safely.  
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Personal Protective Equipment (PPE) - PPE is not a particularly effective control method and should only 
be used: 
 

When all other control measures are impractical 
 

In conjunction with other more effective, control measures. It is important to select the correct 
PPE for the hazard identified, and advice should be sought in this regard if you are not sure  

 
The “Hierarchy of Control” provides a basic guide for controlling hazards in the workplace. Consult your 
Workplace Supervisor and attempt to find solutions by working your way down the hierarchy. Once 
appropriate controls are identified, it is necessary to consult senior management and the staff that will be 
affected by the changes. This will reduce the possibility of oversights and help to gain the support of the 
staff in the implementation phase. 
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Let’s look at the hazards identified previously in the use of chemicals and determine appropriate risk controls from those we 
discussed previously: 

Hazard Risk Control 
 

Health Hazards 
 
 Inhalation (breathing chemical 
spray drift or fumes) 
 
 Absorption Risk  (absorption of 
chemicals through skin either 
through spilling while mixing, or 
spray drift 
 
 Ingestion (accidental swallowing of 
chemicals) 

  

Elimination - can biological means 
be used to control pest? 
 
Substitution - could a less toxic 
chemical be used? 
 
Isolation - can the chemical 
application area be isolated to only 
chemical users? 
 
Engineering controls - can the 
spray equipment be engineered to 
direct spray drift away from 
operators? 
 
Automation - could the chemicals be 
applied for example by application 
through the irrigation system? 
 
Administrative controls - are 
appropriate policies, procedures and 
work instructions available to spray 
users? Are all staff properly trained in 
the use of chemicals? 
 
PPE - is the correct PPE available 
and are chemical users shown how 
to use it correctly? 
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LEARNING ACTIVITY THREE 
 
You have been asked to apply chemicals to a Horticultural crop using a hand sprayer. Describe possible risk control measures 
using the hierarchy of controls described in this Section. Then list how this process has determined which of these control 
measures can be used in this situation. Use a table format in Word. 
 
Once completed, present this activity to your teacher or trainer for review and discussion. 
 
 

 

Task 
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CONFIRM TOOLS AND EQUIPMENT TO BE USED WITH SUPERVISOR 
 
Tools and equipment used in chemical application vary widely- it is essential that workers understand the type of equipment to be 
used and how it works to control particular plant pests: 
 
SPRAY EQUIPMENT—TANKS 
 
Sprayer tanks should be rust resistant, preferably fiberglass, polypropylene, or stainless steel. Filler openings should be wide 
enough for ease in filling. A splash proof filler should be in the tank to prevent pesticides from splashing onto people during filling 
or while spraying. Each tank should be equipped with a drain. Intake on the suction line should be at the bottom of the tank. 
Mechanical or return agitation should be used to keep pesticides in solution or suspension. 
 
Image below of a chemical spray tank suitable to be mounted on an ATV- spray is pump driven. 
 
 
 
 
 
 
 
 
 
 
 
Chemical spray tank mounted on a vehicle- spray is driven by a pump. 
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Tractor mounted chemical boom sprayer with tank- spray is driven by a pump. 
 
 
 
 
 
 
 
 
 
 
 
 
 
There are several types of pumps capable of spraying pesticides. Roller, gear, centrifugal and piston pumps are most often used. 
Sprayer operation and pesticide formulations influence pump selection. Piston, roller and diaphragm pumps are positive 
displacement; therefore, the flow rate is determined by pump speed, not pressure. Centrifugal pumps are a non-positive 
displacement type and flow rate is influenced by pressure. 
 
There are accessories required by the pump to ensure its efficient operation. These include: 
 

Pressure Regulators—Pressure regulators adjust the solution flow. When the regulator is open, a constant flow is 
directed to the nozzles and the overflow returns to the tank. When closed, all flow is diverted to the tank. 

Pressure Gauges—These show the line pressure at the location where the gauge is positioned. A pressure gauge 
is necessary to accurately calibrate a sprayer. The gauge should be located between the pressure regulator and 
nozzles. The best location for the gauge is on the boom. This gives the most accurate pressure reading at the 
nozzle. However, most persons find it more convenient to place the gauge near the regulator and operator. This 
makes it easier to adjust pressure. However, there will be some drop in pressure because of flow restriction from the 
hoses. So it is important that this drop in pressure is accounted for when calibrating the sprayer. (we learn more 
about ‘calibration’ later) 

Strainers—Screens positioned to protect pump and nozzle tips are called strainers. Different size strainers can be 
purchased. A screen with large openings may not adequately screen out particles which can damage a pump or clog 
nozzles. If the openings are too small they become clogged and restrict flow. Strainers located in the nozzle should 
have a diameter slightly smaller than the nozzle orifice. A slotted strainer is suggested when applying wettable 
powders. 
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Nozzles—Nozzles have three functions in the spray operation. They control the flow rate, droplet atomisation and 
droplet distribution. They come in several different types and each has a specific purpose in pesticide application. 

 
Hollow cone nozzles: concentrates most of the spray solution at the outer edge of a conical pattern. 
They operate at high pressure and produce small droplets which effectively penetrate plant canopies. 
Hollow cone nozzles are often used with foliar nutrients, fungicides and insecticides. They operate in a 
pressure range between 60 to 100 psi. 
 
Flat fan spray nozzles: produce narrow elliptical spray patterns. There is an uneven spray deposit in the 
pattern. A greater proportion of the spray solution is deposited near the centre of the pattern and a lesser 
amount is deposited at the outer margin. To get a uniform spray application, patterns must overlap. 
Broadcast herbicides, soil fungicides and soil insecticides are applied using flat fan nozzles. A pressure of 
20 to 40 psi is required for optimum utilisation.  

 
Hoses—Hoses used on sprayers should be oil resistant and have a test pressure twice the operating pressure of 

the pump. A two ply hose should be used on the suction side of the pump. This will prevent collapsing. Hoses should 
be of sufficient size to prevent excessive pressure drop or loss.  

 
 
 
 
 
 
 
 
SPRAYER CALIBRATION 
 
No matter how effective or safe a pesticide is, its performance is dependent on applying the proper rate. Accurate calibration of 
spray equipment is an important part of pest control. Poor calibration accounts for about 90% of weed control failures. 
 
Applications made using sprayers that are not properly calibrated can result in plant injury, ineffective control, excessive pesticide 
costs and possible pesticide residue problems.  
 
To calibrate a sprayer using pumps involves following the application information of the pesticide manufacturer and adjusting the 
pump pressure to ensure the application rate is inline with what is recommended. 

Two ply hose 
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SPRAY EQUIPMENT—BACKPACK AND HAND SPRAYER 
 
Most backpack and hand sprayers can be used to apply pesticides. The person carrying the backpack must walk at a uniform 
speed. Walking speed will vary depending on the soil surface, and how level the crop being sprayed is. 
 
The spray wand must be held in a reasonably fixed position above the soil or plant as the applicator walks. 
 
Backpack chemical unit below- operator uses hand lever to pump air into tank to create pressure to distribute chemicals. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
With a hand chemical sprayer, the user pumps air into the unit at top to create pressure to distribute chemicals. 
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CHEMIGATION 
 
Chemigation is the application of pesticides through an irrigation system. Fungicides, nematicides, insecticides, herbicides, and 
fertilisers can be applied with this type of system. 
 
Advantages to chemigation: 
 

Uniformity of application 
Ease of chemical incorporation 
Reduction of soil compaction 
Less mechanical damage to crop 
Reduced hazard to operator 
Economical application 

 
Disadvantages to chemigation: 
 

Additional equipment requirement 
Safety considerations to groundwater, humans and environment 
Maintenance of equipment 
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SOIL APPLIED PESTICIDES 
 
There are three main types of soil applied methods for pesticides. 
 
Broadcast applications—are applied to the soil surface and then incorporated. Use a disk or tiller to lightly incorporate materials 
into the soil. A boom type sprayer can be used to apply materials in front of the incorporator. Low pressure and flat fan nozzles 
reduce drift. 
 
 
 
 
 
 
 
 
 
 
 
 
Banded applications—are made over the row or bed before planting or after seeding. Treated bands vary in width depending on 
the material applied. Any type of equipment can be used that will mix the top one to two inches of soil and not destroy the bed. 
The crop should be planted or transplanted without further removal of surface soil. Some pesticides can be applied after planting 
and then incorporated. A basket or roller incorporator can be used. These do not distribute the seed. Sprinkle irrigation is 
sufficient to incorporate some pesticides. A back pack sprayer can be used to apply this type of treatment on small fields. When 
using a back pack sprayer, the operator should always be the same and should take frequent rest stops. This is to insure that the 
application rate remains constant. 
 
 



38 AHCCHM201 - Apply chemicals under supervision 

2016 

S
A

M
P

LE
  

S
A

M
P

LE
  

S
A

M
P

LE
  S

A
M

P
LE

S
A

M
P

LE
S

A
M

P
LE

         
SAMPLE  SAMPLE  SAMPLE  SAMPLESAMPLESAMPLE         

SAMPLE  SAMPLE  SAMPLE  SAMPLESAMPLESAMPLE         

 
In-furrow applications—are the applications of pesticides directly in the seed furrow. Materials are applied with an even flat fan 
nozzle, low rate of water and low pressure. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
There are two common application methods for soil applied pesticides. 
 
Granular applications—Granules can be applied as broadcast, banded or in-furrow treatments. The application of these 
products, like sprays, must be accurately calibrated. 
 
Nematicide injections—Some nematicides are injected into the soil. There are pump applicators which release the material into 
the soil under constant pressure. Other units use gravity flow. Orifices control the flow rates for both gravity and positive pressure 
applicators. Depth of incorporation varies with pests and pesticide. 
 
Once the chemical application equipment has been selected, the correct chemicals and any mixing components must also be 
selected. Again this will be specific to the crop being treated as well as the pest or plant disease being targeted. 
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LEARNING ACTIVITY FOUR 
 
Your workplace supervisor has asked you to prepare equipment and tools to apply chemicals along a crop paddock fence to kill 
weeds along the fence that are encroaching on the crop. You will be using a 100 litre spray tank mounted on a quad bike and 
spraying Roundup chemical which is mixed with water. List the steps you would take in order to prepare for this work activity. 
 
(In this activity you are only required to prepare for this task by listing the steps. If you are at work the supervisor will accompany 
you to do the actual spraying) 

Task 
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LEARNING ACTIVITY FIVE 
 
What does ‘calibration’ mean when referring to chemical spraying? 

 
 

Task 
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WEAR APPROPRIATE PERSONAL PROTECTIVE EQUIPMENT AS PER LABEL INSTRUCTIONS AND ENSURE 
CORRECT FIT  
 
Chemicals can enter the body four ways during chemical application in the workplace tasks: 
 
1) Skin 
2) Eyes 
3) Mouth 
4) Lungs 
 
Skin contact is the most common cause of pesticide poisoning for applicators and some pesticides enter the body 
through the skin quite readily. At the time of mixing, pesticides are more concentrated and the likelihood of injury is 
increased during this time. 
Some parts of the body absorb pesticides extremely fast (within a few minutes) and need extra protection.  
 
Two such areas are the head and body area between the navel and about mid-thigh.  If any pesticide is spilled in 
this area, wash it off immediately and change clothing. 
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CHEMICAL LABELLING SIGNAL WORDS 
 
The four words required on a pesticide label to indicate the relative toxicity of the pesticide are: 
 

Danger- Poison or Danger - Toxicity Category I - Highly toxic (fatal if ingested) 
 

Danger - Toxicity Category I - Highly corrosive to eyes and skin 
 

Warning - Toxicity Category II - Moderately toxic 
 

Caution - Toxicity Category III and IV - Least toxic 
 
 
These are known as signal words and are assigned on the basis of the highest measured toxicity, be it 
oral, dermal, or inhalation; effects on the eyes and external injury to the skin.  
 
 
You should always read the pesticide label to determine what Personal Protective Equipment (PPE) you 
are required to wear for that product.  
 
Workers must avoid direct contact with pesticides by wearing the proper Personal Protective Equipment 
(PPE) as specified on the label of the pesticide you intend to use. 
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PERSONAL PROTECTIVE EQUIPMENT (PPE)  
 
Personal Protective Equipment (PPE) should include: 
 
Body covering attire—Regular work attire of long pants and a long-sleeved shirt, shoes, and socks are 
acceptable for slightly toxic (category III- Caution) and relatively non-toxic (category IV - Caution) 
pesticides. Many applicators prefer work uniforms and cotton coveralls that fit the regular-work-attire 
description and provide equal protection. Applicators should reserve one set of clothing for pesticide 
use only. Launder and store separately from all other clothing. 
 
To apply moderately toxic (category II - Warning) or highly toxic (category I - Danger or Danger-Poison) 
chemicals, wear a clean, dry protective suit that covers your entire body from wrists to ankles. The 
sleeves must be long enough to wear over gloves. Openings, such as pockets, should be kept to a 
minimum.  
 
Protective suits are one- or two-piece garments, such as coveralls and should be worn over regular 
work clothes and underwear. Protective suits may be disposable or reusable and are available in 
woven, nonwoven, coated and laminated fabrics. Since pesticides can work their way through clothing 
fibres, the degree of protection increases as one moves from woven to nonwoven and from coated and 
laminated fabrics.  
 
Read the manufacturer's label for specific information related to care and intended use. Good quality 
construction, proper fit, and careful maintenance or disposal are also important. 
 
Chemical -resistant protective suits (image shown below including an air respirator) are a must if you 
will be in a mist or spray that would wet your clothing. Chemical-resistant suits are recommended when 
handling highly toxic (category I) pesticides.  
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Gloves—Chemical-resistant  gloves- Always wear unlined, elbow-length chemical-resistant gloves when handling all pesticides. 
The elbow-length protects your wrists and prevents pesticides from running down your sleeves into your gloves. 
 
Apron—Wear a chemical-resistant apron when repairing or cleaning spray equipment and when mixing or loading. This is a 
good practice for all pesticides and is essential for pesticides of category I and II toxicity. Aprons offer excellent protection against 
spills and splashes of liquid formulations, but they are also useful when handling dry formulations, such as wettable powders.  
 
Aprons can be easily worn over other protective clothing and are comfortable enough for use in warm climates. Choose an apron 
that extends from the neck to at least the knees. Some aprons have attached sleeves. Nitrile, butyl, and neoprene offer the best 
protection. PVC and natural rubber are also available. 
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Boots—Wear unlined chemical-resistant boots which cover your ankles when handling or applying moderately or highly toxic 
pesticides. Purchase boots with thick soles. Nitrile and butyl boots appear to give the best protection. 
 
Wash boots after each use and dry thoroughly inside and out to remove all pesticide residue. Use them only for pesticide 
applications. It is wise to keep two pair of boots on hand in case of accidental contamination. Wash socks and canvas sneakers 
worn under chemical-resistant boots just like you would pesticide contaminated clothing.  
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Protective eyewear (goggles, face shield or safety glasses—Wear shielded safety glasses; a full-face respirator; snug-fitting, 
non-fogging goggles; or a full-face shield whenever the chemical could possibly contact your eyes. Safety glasses with brow and 
side shields are acceptable for low exposure situations. Always wear goggles or full-face respirator when you are pouring or 
mixing concentrates or working in a highly toxic spray or dust. In high exposure situations when both face and eye protection are 
needed, a face shield can be worn over goggles.  
 
Clean them after each use. Be careful of the headband; it is often made of a material which readily absorbs and holds chemicals. 
Have several spares and change them often, or use a chemical-resistant strap. If possible, wear the strap under your head 
covering. 
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Head and neck coverings—The hair and skin on your neck and head must be protected too. This is most important in situations 
where exposure from overhead dusts or sprays is possible, such as hand-spraying uphill or when flagging for aerial applications. 
Chemical-resistant rain hats, wide brimmed hats, and washable hard hats (with no absorbing liner) are good. Disposable gloves 
or shoe covers should be used only once for a very short-term task, and then discarded. First wash the PPE, and then remove 
them by turning them inside out. Then dispose of them properly. 
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Respirators—Respirators protect you from inhaling toxic chemicals. The label will tell you if a respirator is required. Consider 
wearing one during any lengthy exposure with a high risk of pesticide inhalation. Always wear a respirator while mixing or filling 
highly toxic pesticides. Applicators who will be constantly exposed to small amounts of moderately toxic pesticides for a day or 
several days, should also wear a respirator. Image below shows a respirator and goggles combination- these types have 
replaceable cartridges that should be replaced regularly. 
 
 
 
 
 
 
 
 
 
 
Powered air-purifying respirators—(PAPRs) force air through air-purifying material (cartridge or canister) to assist the wearer 
in obtaining clean filtered air. These are positive pressure respirators and are good for users with respiratory problems or with 
facial hair that may prevent a tight seal with full or half-face respirators. Powered air-purifying respirators purify contaminated air 
and do not provide oxygen or supply air from an outside source. The filters may need to be replaced two or more times each day.  
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USING THE RESPIRATORS CORRECTLY 
 
The respirator should fit properly on your face. It should be worn tightly enough to 
form a seal all around your face. Respirators come in different sizes. Each person 
who will wear a respirator must be fit tested prior to using it. Facial hair must be 
groomed such that a proper seal between the face and the respirator is made. This 
usually means that beards or long sideburns must be removed. Do not wear the 
headband too tightly or headaches and/or dizziness may result. 
 
Respirator manufacturers make a variety of cartridges to fit their face pieces and 
each cartridge has its own intended use. It is essential that a cartridge designed to 
filter out pesticides from the air be selected and used. Having the wrong cartridge 
may expose the applicator to toxic levels of pesticides.  
 
Check the filter (the cloth-like outer layer) of your respirator often. Replace it when it 
looks dirty or if breathing becomes difficult. Cartridges should be changed after 
every eight hours of use. If you notice a pesticide odour, first check to be sure the 
respirator is sealed on your face. If the odour persists, change the cartridge 
immediately. 
 
After each use, wash the face piece with detergent and warm water. Rinse 
thoroughly and wipe dry with a clean cloth. Store the respirator, filters, and 
cartridges in a clean, dry place away from pesticides. A tightly closed plastic bag 
works well for storage. 
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LEARNING ACTIVITY SIX 
 
You have been told that your work task will be to apply chemicals that are applying are Category 1 (Danger) chemicals and that 
the application will be by powered spray with the potential to receive spray drift due to the situation of the application task.  
 
Describe which PPE you think would be required. 

 
 

 

Task 
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LEARNING ACTIVITY SEVEN 
 
What is the difference between these two respirators? 
 
 
 
 
 
 
 
 
 
 

 
 

 

Task 

1  2 
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LEARNING ACTIVITY EIGHT 
 
In your own words tell us how you clean and store a respirator. 

 
 

 

Task 
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Section Two 

             
Check Application Equipment  
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APPLY CHEMICALS UNDER SUPERVISION 
 
SECTION TWO - CHECK APPLICATION EQUIPMENT  
 
INTRODUCTION 
 
In the previous section we went into some detail about preparing to apply chemicals. One of the topics was the type of 
equipment used to apply chemicals. 
 
In this section we look closer at readying application equipment prior applications.   
 
SECTION LEARNING OBJECTIVES 
 

At the completion of this section you will learn information relating to: 
 

Carrying out pre-operational checks of application equipment and identifying and replacing any damaged or worn 
components or reporting to supervisor  

Preparing application equipment for use  
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CARRY OUT PRE-OPERATIONAL CHECKS OF APPLICATION EQUIPMENT AND IDENTIFY AND REPLACE ANY DAMAGED OR 
WORN COMPONENTS OR REPORT TO SUPERVISOR  
 
Let’s revisit the chemical application equipment identified at in the previous section and consider what pre- operational checks 
are necessary as well as how to identify and replace any damaged or worn components.  
 
Where the repair requires input beyond your capacity, it is essential that you notify your workplace supervisor prior to 
commencing work activity. 

Equipment Pre operational 
checks 

How to replace any damaged or worn components 

Powered Spray 
Equipment- 
tank mounted 
on quad bike or 
vehicle. 
  

Check tank for leaks. If tank is leaking notify Supervisor. 
Check tank strainers and 
filters. 

Clean and replace. 

Check power source is 
working. 

Usually battery operated by vehicle battery- if not working notify Supervisor. 

Check all hoses for leaks. 
or wear. 

Replace any worn or cracked hoses. 

Check ‘O’ rings and seals.  Remove worn ‘O’ Rings and replace. 

Check spray applicator 
trigger. 

Test trigger mechanism, should close off completely when released- if worn 
replace or notify Supervisor. 

Check spray nozzles. Nozzles should deliver full spray in required pattern- if worn replace. 
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Equipment Pre operational 
checks 

How to replace any damaged or worn components 

Knapsack or 
hand sprayer. 

Check chemical tank for 
leaks. 

If tank is leaking notify Supervisor. 

  
Check tank strainers and 
filters. 

Clean and replace. 
  

Check air operated hand 
pump is working. 

Pump hand pump to build pressure in tank- if sufficient pressure does not 
deliver spray notify Supervisor. 

Check all hoses for leaks 
or wear. 

Replace any worn or cracked hoses. 

Check ‘O’ rings and seals. Remove worn ‘O’ Rings and replace. 

Check spray applicator 
trigger. 

Test trigger mechanism should close off completely when released- if worn 
replace or notify Supervisor. 

Check spray nozzles. Nozzles should deliver full spray in required pattern- if worn replace. 

Tractor 
mounted 
powered boom 
spray. 

Check tank for leaks. If tank is leaking notify Supervisor. 
Check tank strainers and 
filters. 

Clean and replace. 

Check power source is 
working (usually PTO 
driven on Boom Sprays). 

PTO or separate pump engine may power boom spray- test with a small 
amount of water in tank- if not working notify Supervisor. 

Check all hoses for leaks 
or wear. 

Replace any worn or cracked hoses. 

Check ‘O’ rings and seals. Remove worn ‘O’ Rings and replace. 

Check spray applicator. Boom spray is engaged by tractor operator. 

Check spray nozzles for 
correct nozzle and 
required calibration. 

Boom Spray Nozzles should deliver full spray in required pattern- both 
nozzle size and pressure are determined by amount of chemical required to 
be applied and consideration for pump delivery capacity multiplied by tractor 
ground speed. Because of the complexities involved, this activity should be 
undertaken by Supervisor. 
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Task 

LEARNING ACTIVITY ONE 
 
Describe the pre-operational checks you would undertake for chemical application using a spray tank mounted on the back of a 
vehicle. Provide this in bullet point form . 
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Question 

LEARNING ACTIVITY TWO 
 
What do the letters PTO mean and how does this relate to applying chemicals? 
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PREPARE APPLICATION EQUIPMENT FOR USE  
 
Chemicals play an important role in horticultural production and are regularly used to control insect 
pests, diseases and weeds.  
 
When applying chemicals, the aim should be to prepare the application equipment to a fine tuned 
application in order to maximise the amount reaching the target and minimise the amount reaching 
off-target areas.  
 
PRINCIPLES OF CHEMICAL SPRAY APPLICATION 
  
The majority of chemicals used in horticultural production are delivered in the form of droplets 
produced from different types of nozzles and spray booms. To maximise spray efficiency, spray 
droplets must be uniformly distributed on a target surface with minimum losses due to drift, 
evaporation or run-off.  
 
When targeting the plant, spray droplets should be distributed uniformly over the entire plant, 
including the underside of the leaves as well as on top of the plant. To achieve this, droplets need to 
be small enough that they will swirl around as they are deposited onto the plant surface.  
 
Large droplets, being heavier, tend to fall straight down and are not usually deflected by air 
movement so their redistribution within the crop foliage is limited. Large droplets are also more 
difficult to retain on the leaf surface tending to bounce or roll off, cascading down the foliage and 
onto the ground. When larger droplets are produced, there are much less of them, meaning there is 
less likelihood of them reaching the target.  
 
Select a suitable droplet size and water volume for each spraying job and regularly calibrate and 
maintain spraying equipment using only clean water.  
 
The principles of efficient spray application not only aims for good target coverage, but also in 
reducing spray drift and any negative impacts it might have on the environment, public health as 
well as surrounding property.  
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NOZZLE SELECTION  
 
Nozzle selection is often based on achieving the required water rate at the desired droplet size. The following is a description of 
the most popular nozzles used for agricultural spraying.  
 
Hollow cone nozzles—Hollow cone nozzles are a popular nozzle for applying insecticides and fungicides. They generally 
produce a smaller droplet size than most other nozzle types. The characteristic hollow cone shaped spray output is produced 
when the liquid is forced through slots in the swirl plate (within the nozzle body) then emitted through a narrow orifice.  
 
Solid cone nozzles—Solid cone nozzles have an extra hole in the centre of the swirl plate and produce higher flow rates than a 
similar size hollow cone nozzle. They are not usually recommended for applying insecticides and fungicides as the increase in 
flow rate comes with an increase in droplet size. Solid cone nozzles are more suitable for residual herbicides and foliar fertilisers.  

Hollow  
cone  
spray 

Solid  
cone  
spray 
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Flat fan and double flat fan nozzles—Flat fan nozzles are the most common type of nozzle and can be suitable for many 
different purposes. These nozzles have a rectangular or lens shaped orifice which produce a tapered distribution of droplets 
across the nozzle swath.  
 
Uniform coverage is achieved by overlapping each nozzle 30% with the nozzle each side of it. There are many sizes of flat fan 
nozzles that can operate under various pressures with a wide range of droplet sizes.  
 
Double flat fan nozzles (also know as twin flat) produce two spray swaths from the one nozzle body. These nozzles offer the 
advantage of the spray being directed from two different angles to improve coverage. These nozzles are suitable for applying 
insecticides and fungicides if the correct size and pressures are used. 

Flat 
fan 

Double 
Flat 
fan 
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Turbo and double turbo fan nozzles—Turbo types are also a common type of nozzle and suitable for broadcast spraying. 
These nozzles have a tapered edge to give a wide angle flat spray pattern. Uniform coverage is also achieved by overlapping 
each nozzle 30% with the nozzle each side of it.  
 
There are also many sizes of these nozzles that can be operated under various pressures to produce a wide range of droplet 
sizes. The double fan nozzles also produce two spray swaths from the one nozzle so the spray can be directed into the target 
from two different angles.  
 
These nozzles produce a larger droplet size than most other nozzle types when operated at the same pressure.  

Turbo 
flat 
fan 

Turbo 
double 

Flat 
fan 
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Air induction nozzles—Air induction nozzles produce large air filled droplets. The air inclusion is usually by venturi action and 
produce large bubbly droplets. These droplets tend to shatter on impact, further distributing the smaller droplets into the canopy. 
The main advantage of these nozzles is to reduce drift and allow the operator to spray in windier conditions.  
 
Hydraulic spray booms or conventional spray booms with hydraulic nozzles are the most common method of applying chemicals. 
The best results are achieved when spraying in a light breeze at about 7 km/h.  
 
The wind will be beneficial by creating turbulence to assist in carrying the droplets into the crop canopy. The performance of this 
boom sprayer can be improved in some cropping situations by the addition of droppers.  
 
These are short lengths of semi-rigid plastic tubes attached to the boom with nozzles at the lower end and positioned between 
plants to direct spray from a lower angle, increasing spray penetration and coverage.  
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AIR ASSIST BOOMS 
 
There are a few main types of air assisted booms. The most common form is a conventional hydraulic spray boom with the 
addition of a high volume output fan mounted centrally above the boom with an air duct extending full length along both arms of 
the boom. The slotted outlet of the air duct produces a curtain of air adjacent to the spray nozzles.  
 
Air assisted booms also have the potential to reduce spray drift and allow the operator to spray in conditions unsuitable for 
conventional booms. Controlled Droplet Application (CDA) is a method of spray application where 80% of all droplets produced 
are within a very narrow size range.  
 
A rotating cage, inverted cone or a flat serrated disc produces droplets by means of centrifugal force when liquid is introduced at 
the centre of the rotating element. The air stream directs spray down into the plant canopy causing turbulence that assists in 
achieving better overall coverage. 
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KNAPSACK SPRAYERS  
 
Knapsacks (or hand operated sprayers) are designed to be carried and operated manually by one person. These sprayers have a 
tank of up to 20 L capacity and are usually carried on the operators back. The nozzles used in knapsacks are the same as those 
used in conventional boom sprays.  
 
Often there is only one nozzle at the end of a wand, but there may be more to increase water rate or spray width. Knapsacks can 
be pressurised by a lever operated pump which operate at moderate to low pressure (200 to 400 kPa). Droplet size and flow 
rates can be regulated by adjusting the pressure.  
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WATER QUALITY  
 
The quality of water used when spraying agricultural chemicals can have significant effects on chemical efficacy. It 
is always advisable to use clean rainwater where possible.  
 
This is not always possible and usually water has to be sourced from other places including bores, dams, channels 
and rivers.  
 
The quality of water available from these other sources can be variable and may cause significant application 
problems.  
 
It is preferred that the water is clear, colorless, odorless and neutral (pH 7.0). That is, not acid, alkaline or brackish. 
 
CALIBRATION 
 
There is also a need to calibrate the spray equipment. We will learn more about this step in the next section. 
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PREVAILING WEATHER CONDITIONS  
 
Prevailing weather conditions have an important influence on the behavior of these droplets and 
consequently their final resting place and efficacy in the crop. Temperature will affect the rate of 
evaporation (volatilisation).  
 
High temperatures will increase the rate of volatilisation of the chemical and increase the rate of 
evaporation of the liquid that forms the spray droplets.  
 
Low humidity will also increase the rate of evaporation of droplets. It is best to spray when the 
temperature is low and the humidity is high. Wind speed and wind direction also have a significant 
effect on spray droplets. The ideal wind speed is a light breeze of about 7 to 10 km/h (leaves and 
twigs are in constant motion).  
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Question 

LEARNING ACTIVITY THREE 
 
What were the seven types of spray nozzles described in this section? 
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Question 

LEARNING ACTIVITY FOUR 
 
What type of sprayer is the picture below depicting? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



70 AHCCHM201 - Apply chemicals under supervision 

2016 

S
A

M
P

LE
  

S
A

M
P

LE
  

S
A

M
P

LE
  S

A
M

P
LE

S
A

M
P

LE
S

A
M

P
LE

         
SAMPLE  SAMPLE  SAMPLE  SAMPLESAMPLESAMPLE         

SAMPLE  SAMPLE  SAMPLE  SAMPLESAMPLESAMPLE         

 

Question 

LEARNING ACTIVITY FIVE 
 
What does it mean to have water pH neutral and why is this important?  
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Question 

LEARNING ACTIVITY SIX 
 
What six steps are required to prepare chemical application equipment for use?  
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Section Three 

 
  

Prepare Application Equipment  
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APPLY CHEMICALS UNDER SUPERVISION 
 
SECTION THREE – PREPARE APPLICATION EQUIPMENT  
 
INTRODUCTION 
 
In the previous section we learned about checking the application equipment chosen and the steps in preparing the equipment 
basically from a mechanical point of view. 
 
In this section we will learn how to prepare the application equipment, focussing more on preparing the chemicals. 
 
SECTION LEARNING OBJECTIVES 
 

At the completion of this section you will learn information relating to: 
 

Following all label instructions for the chemical or substance being used 
Using appropriate mixing equipment  
Checking that output of application equipment is correct  
Measuring, mixing and loading chemical mix or substances  
Confirming instructions from chemical label and supervisor in the event of a spill 
Checking that output of application equipment is correct and in accordance with application/spray plan 
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FOLLOW ALL LABEL INSTRUCTIONS FOR THE CHEMICAL OR SUBSTANCE BEING USED 
 
The chemical label is one of the most crucial parts of the entire chemical application process. Do not use chemicals without 
carefully reading and following all the information on the chemical label and the Safety Data Sheet (SDS). 
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The most important part of any chemical container is its label. For this reason chemicals should never be put into 
another container. Many people have been poisoned for consuming the contents of a container which was not 
specifically labelled with the contents.  
 
Coke as well as other soft drink and cordial bottles are not intended to contain poison. The chemical may react 
with the plastic and also the contents may look the same as coke as well as other soft drinks or cordials, but is 
highly toxic. 
 
Labels are used to identify: 
 

The name of the product – the name includes all words used  
The hazardous nature of the product  
The active constituent that is the main ingredient 
What it is used for 
How and where to apply the chemical 
Precautions 
Storage and disposal 
Safety directions 
First aid directions  
Directions for use that is dilution rates  
The manufacturer 
An emergency phone number  

 
Labels are therefore quite complex. If a booklet is included with the chemical when it is purchased, then this 
booklet forms part of the label. A chemical label example is shown next page with all parts of the label illustrated 
to show what they refer to. 
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POISON SCHEDULE 
 
Before you can read a label you need to understand the system used to identify how 
hazardous a chemical is. Chemicals, and other substances, are classified according to a 
poisons schedule.  
 

Schedule 2 medicines are labelled “PHARMACY MEDICINE”  
Schedule 3 medicines are labelled “PHARMACIST ONLY MEDICINE”  

Schedule 4 medicines are labelled “PRESCRIPTION ONLY MEDICINE”  
Schedule 5 the label on these products is headed “CAUTION” 
Schedule 6 the label on these products is headed “POISON” 

Schedule 7 the label on these products is headed “DANGEROUS POISON” 
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SAFETY DATA SHEETS (SDS) 
 
While the label contains most of the information needed to use a chemical, more information is 
available on the Safety Data Sheet (SDS) for that chemical. 
 
A SDS (also know as a Material Safety Data Sheet or MSDS) contains information about a 
product under the following headings: 
 

Identification of the substance and supplier 
Hazards identification 
Composition/Information on ingredients 
First Aid Measures 
Fire Fighting Measure 
Accidental Release Measures 
Handling and Storage 
Exposure controls/Personal Protection 
Physical and Chemical properties 
Stability and reactivity 
Toxicological information 
Ecological information 
Disposal considerations 
Transport information 
Regulatory information 

 
On the next few pages we look at an example of a SDS (MSDS) in more detail. 
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Task 

LEARNING ACTIVITY ONE 
 
Refer to the Material Safety Sheet (MSDS) on 
the previous pages and the chemical label to 
the right for Pyrethrum Insecticide and describe 
what this chemical is used for, as well as the 
correct chemical mixing rate.  
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Task 

LEARNING ACTIVITY TWO 
 
Again refer to the SDS or the manufacturers label for the same Pyrethrum Insecticide and list the health hazards and the 
recommended PPE. 
 
Health Hazards               PPE 
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USE APPROPRIATE MIXING EQUIPMENT  
 
Correct mixing order using only equipment designed for that purpose is critical in order to reduce the risk of products interacting 
in a way that may reduce their efficacy or affect the stability of the tank mix. The addition of multiple products to the spray tank 
must take place in a specific order to ensure they can be adequately mixed through the solution, according to their solubility and 
formulation type.  
 
Bringing most products into contact with each other in a concentrated form will usually result in undesirable interactions between 
products. Applicators must understand what the formulation and adjuvant type is for each of the products they intend mixing. 
Information about the correct mixing order can often be found on the product label. However, for some tank mix combinations, 
further information may be required from the manufacturer through tech notes or product guides. 
 

Boom sprayer standard order of mixing—When loading the sprayer, it is 
critical to follow standard mixing order. Only deviate from this mixing order if 
there is a specific directive on the label of a key component of the mix. 
 
 Fill your tank at least 2/3 with water which is suitable for all of the   
 components of the proposed mix, such as no pH, hardness, clay or   
 other limitations 
 Add water conditioners e.g. pH adjusters, ammonium sulphate 
 Add chemical granules / flowables / powders and mix well. It is best to  
 apply these to the top of tank so that they disperse with plenty of   
 water   
 If loading with a pre-mix pot, ensure good water movement so that the 
 chemical is rapidly dispersed 
 If you are using liquid fertilisers as carriers, very good agitation is essential 
  Add wetters 
  Top up with water, mix well and apply the mixture as soon as possible 
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Mixing a knapsack or hand held sprayer—The same mixing process applies as with the boom sprayer; 
fill the spray unit half with water, add chemical and replace spray tank lid- shake vigorously to mix chemical 
and then fill the spray tank with remaining water to the required level. 
 
Only use measuring containers explicitly for chemical use only and rinse well after use. 
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Question 

LEARNING ACTIVITY THREE 
 
In this activity you will need again to refer to the Material Safety Sheet (MSDS) and the chemical label for Pyrethrum Insecticide 
in on the previous pages.  
 
In this activity you will need to tell us  how this chemical must be mixed for a 10 litre knapsack spray unit. 
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CHECK THAT OUTPUT OF APPLICATION EQUIPMENT IS CORRECT  
 
Once chemicals have been mixed accurately it is then essential that they are applied at the 
correct rate for maximum kill of target pest with minimum waste or collateral damage to the 
environment. This requires the operator of the equipment to have it properly calibrated. 
 
To apply a specified rate of chemical to the target surface (e.g. plant, soil, pest), you need to 
measure the total spray output of the machine, the travel speed and the swath width. Then 
calculate the application rate. By calibrating your chemical sprayer you can find out your 
spray application rate. This information is necessary whenever you use chemicals that are 
specified in amounts per hectare. It also lets you work out how many spray tanks are needed 
for a particular job. The spray application rate varies for different crops, different row 
spacing’s and the age, height and density of crops. This means you need to calibrate for each 
crop or block. 
 
On the next page we learn more about a calibration method. 
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CALIBRATION METHOD 
 
Total sprayer output (L/min) - The aim here is to measure the total liquid sprayed from your machine in 
one minute.  
 
1) Fill the spray tank with clean water  
2) Place a measuring jug under one nozzle. If you do not want to get wet, attach a piece of plastic hose 

to the nozzle and place the other end into the jug 
3) Run the sprayer for one minute at the correct pressure with all nozzles operating 
4) Measure how much water is in the jug. Compare this to the output specified by the manufacturer 

using the correct pressure. Nozzle output should not vary by more than 10%. If it does, the nozzle 
could be worn or damaged and should be replaced. All nozzles on the boom should have a similar 
output  

5) Repeat steps 2–4 for all nozzles  
6) Add all the jug measurements to find the total sprayer output in litres per minute  
 
Tractor travel speed (km/h) - The normal speed for spraying with small boom sprayers in horticulture 
situations is 4–10 km/h. The slower you travel, the higher the application rate. A change in ground speed 
of 10% results in a 10% change in application rate. Adjust your travel speed to suit ground conditions. 
 

Measure out a distance of 100 metres on the ground to be sprayed and mark the start and 
finish positions with pegs 

Select the right gear and engine revs for spraying 
Measure how many seconds it takes to travel 100 metres with the sprayer attached and half 

full 
Calculate your travel speed by inserting the time in seconds into the following formula:  

 
Travel speed (km/h) = 100 (m) x 3.6 Time (seconds)  

 
Swath width - measure your swath width (in metres). For general broadcast spraying, the swath width is 
equal to the number of nozzles multiplied by the nozzle spacing. For band spraying the swath width is 
equal to the total of all the band widths.  
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CALCULATING SPRAY APPLICATION OUTPUT RATE 
 
Calculate the application rate using the following formula:  
 

Application rate (L/ha) = 600 x total sprayer output (L/min) swath width (m) x travel speed (km/h)  
 
For example if your total sprayer output is 5 L/min, your speed is 10 km/h and the swath width is 5m, your 
application rate is: 
 

600 x 5  divided by 5 x 10  =  60 L/ha  
  3000       50 
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Question 

LEARNING ACTIVITY FOUR 
 
Why is calibration of spray equipment critical in chemical applications? 
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Question 

LEARNING ACTIVITY FIVE 
 
Do some research and tell us what ‘emulsifiable concentrate’ means? 
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Question 

LEARNING ACTIVITY SIX 
 
What were the three elements required to calculate application output? 
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MEASURE, MIX AND LOAD CHEMICAL MIX OR SUBSTANCES  
 
On the previous pages we looked at calibrating the sprayer. This was done using clean water. Next is to 
prepare the chemicals. 
 
During mixing and loading chemical users are required to handle concentrated products, meaning that the 
hazards, including the potential for skin and eye exposure, are greater than at any other stage during the 
spraying process. Similarly, spills involving concentrated products have a greater potential to impact on the 
farm and natural environment. Careful mixing and loading is also important in ensuring the performance, 
ease of use and crop safety of crop protection products. In order to ensure performance, applicators should 
carefully read product labels to determine the compatibility of different products or additives prior to mixing. It 
is also important that products are added to the spray tank in an appropriate order.  
 
Mixing procedure—Partly fill the spray tank with water, as per label directions. Start the agitation system 
and maintain agitation throughout the mixing and spraying process. Add the correct amount of product to the 
spray tank in line with recommended mixing order ensuring it is fully dispersed or dissolved before adding 
the next product. 
 
Fill the remainder of the spray tank with water. Use the spray mix within 24 hours of preparation (unless 
otherwise stated on label). 
 
Mixing order—Some products may react with other products if they are not mixed in the correct order. The 
general mixing order of products should be: 
 

Water dispersible granules  
Wettable powders—finely ground powders that are easily suspended in water 
Flowable or suspension concentrates  
Emulsifiable concentrates  
Water based or soluble concentrates  
Adjuvants—chemicals or additives that enhances or modifies the action of the principal 

ingredient  
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MINIMISING THE RISKS INVOLVED IN MIXING AND LOADING  
 
The hierarchy of controls framework for risk management we looked at previously represents a useful step 
by step guide when considering how to minimise the risks involved in mixing and loading chemicals.  
 
Workplace safety legislation in many States and Territories is based on the hierarchy of controls framework, 
with laws requiring employers/ management to identify all possible hazards, undertake a workplace risk 
assessment and in cases where hazards cannot be eliminated, to manage risks through following the 
hierarchy of controls.  
 

Elimination - Can the hazard be eliminated? 
Substitution - Is it possible to find an effective substitute for the hazardous product/process? 
Separation - Is it possible to separate the hazard by distance or a physical barrier? 
Engineering - Can the process or piece of equipment be re-engineered to isolate the hazard? 
Administrative controls - Can new procedures/processes be introduced to minimise exposure 

to a hazard? 
Personal protective equipment - What PPE can be worn to minimise exposure?  
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Task 

LEARNING ACTIVITY SEVEN 
 
In this activity we want you to create an A3 poster. This poster will be describing the correct mixing procedure of chemicals in a 
‘step-by-step’ layout. Be as creative as possible. Once completed, present your poster to your teacher or trainer for review and 
discussion. 
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Question 

LEARNING ACTIVITY EIGHT 
 
What does it mean to keep the mix ‘agitated’.? 
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Question 

LEARNING ACTIVITY NINE 
 
Why is it critical to use the correct order for mixing and loading chemicals? 
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CONFIRM INSTRUCTIONS FROM CHEMICAL LABEL AND SUPERVISOR IN THE EVENT OF A SPILL 
 

An accidental chemical spill can happen at any time. However, before attempting to control any spill, put on 
personal protective equipment. By acting quickly to control the flow of the spilled material, the less damage it 
can cause. 
 

Control the spill—You need to act quickly—the sooner the spill is controlled the less damage it 
can cause. Immediate steps should be taken to control the flow of the material being spilled, 
regardless of the source. If a can on a storage shelf has rusted through and is leaking, a sprayer 
has tipped over, or a hazardous chemical is leaking from a damaged tank truck, do everything 
possible to stop the leak or spill at once. For instance, smaller containers can be put into larger 
containers to prevent further release of the chemical.  

 
Get help—If the spill is large or dangerous, have someone get help. Do not leave the site 

unattended. Be sure to have the product label and safety data sheet (SDS) available as it has 
information regarding actions required in the event of a spill.  

 
Another very important number to remember is the emergency telephone number found on 
product labels and on transportation shipping papers. Calls to manufacturers are answered 24 
hours per day by people who are prepared to handle pesticide emergencies involving their 
products. 

 
Isolate the area—Rope off the contaminated area; keep people at least 30 feet away from the 

spill. Avoid contact with any drift or fumes that may be released. Do not use road flares if you 
suspect the leaking material is flammable. At times, evacuating people that are downwind from 
the spill may be necessary. 

 
Do not leave the spill site until someone relieves you. Someone should be present at the spill 
site continuously until the danger is removed, the chemical is cleaned up, and the area is 
decontaminated. 
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CONTAIN THE SPILL OR LEAK 
 
At the same time the leak is being controlled, contain the spilled material in as small an area as 
possible and keep it from spreading. In some situations, a shovel or power equipment may be needed 
to construct a dam. 
 
Liquid spills can be further contained by spreading absorbent materials such as fine sand, vermiculite, 
clay, or pet litter over the entire spill. However, a word of caution is needed here. Avoid using sawdust 
or sweeping compounds if the material is a strong oxidiser (check the label or SDS) because such a 
combination presents a possible fire hazard. 
 
In addition, spill kits contain non selective, universal sorbents packed in porous fabric pillows. These 
pillows and “tubes” can be placed directly on the spill or used to dike around the spill area. Waste 
disposal also is simplified since the contaminated pillows can be placed into heavy-duty disposal bags 
without loss of waste material. 
 
The spread of spilled products formulated as dusts, wettable powders, or granular materials can be 
reduced by lightly misting the material with water or covering the spill with some type of plastic cover. 
However, if a plastic cover is used, it will be contaminated and should be discarded according to the 
disposal instructions on the product label. 
 
The most important point to remember is, ’do not’ get any spilled chemicals into any body of water, 
including storm sewers or drains, no matter how small the spill.  
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Question 

LEARNING ACTIVITY TEN 
 
In this activity you will need again to refer to the Material Safety Sheet (MSDS) and the chemical label for Pyrethrum Insecticide 
in on the previous pages.  
 
In this activity you will need to tell us the required action in the event of a spill of Pyrethrum . 
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CHECK THAT OUTPUT OF APPLICATION EQUIPMENT IS CORRECT AND IN ACCORDANCE WITH 
APPLICATION/SPRAY PLAN  
 
As we now know, chemicals need to be applied at the correct rate in the appropriate amount of water. 
To achieve this, all spraying equipment needs to be calibrated. There are many methods of calibrating 
with an accurate and simple method to calibrate a tractor driven boom spray was explained earlier in 
this section.  
 
It is acknowledged that calibration of a boom spray is beyond the capabilities and intent of this 
competency, however it is good knowledge to have initially while being shown by the supervisor on how 
to calibrate a sprayer and calculate the application flow rate. 
 
Generally, horticultural farmers will have an application plan. 
 
The plan would show what area was to be sprayed within a certain period and what chemicals would be 
used. 
 
The area to be sprayed may differ from day to day on the plan, so this means the application flow rates 
would need to be adjusted. 
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Research 

LEARNING ACTIVITY ELEVEN 
 
There are now ‘apps’ for almost anything you can think of. 
 
There are numerous ‘apps’ for horticultural farmers that are for developing application or spray plans.  
 
In this activity we want you to do some research and locate three ‘apps’ available in Australia for farmers to use for creating an 
application or spray plan. 
 
Tell us the name of the ‘app’ and the supplier here in Australia. 
 
App 1 name  _______________________________________________ 
 
Supplier name _____________________________________________ 
 
App 2 name  _______________________________________________ 
 
Supplier name _____________________________________________ 
 
App 3 name  _______________________________________________ 
 
Supplier name _____________________________________________ 
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Section Four 

 
  

Apply Chemicals  
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APPLY CHEMICALS UNDER SUPERVISION 
 
SECTION FOUR – APPLY CHEMICALS  
 
INTRODUCTION 
 
In this section we will focus on the safe application of chemicals, specifically weather factors, environmental factors and the 
public. 
 
SECTION LEARNING OBJECTIVES 
 

At the completion of this section you will learn information relating to: 
 

Assessing and recording meteorological conditions and forecasts prior to and during application where relevant 
Ceasing application if conditions become unsuitable 
Applying chemical ensuring minimal risk to others and the environment 
Minimising risks to others, product integrity and the environment prior to and during application  
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ASSESS AND RECORD METEOROLOGICAL CONDITIONS AND FORECASTS PRIOR TO AND DURING 
APPLICATION WHERE RELEVANT 
AND 
CEASE APPLICATION IF CONDITIONS BECOME UNSUITABLE 
 
(Over the next few pages we cover two ‘Performance Criteria’ points at the same time to avoid repetition) 
 
When planning to spray, consider local forecasts and consult the label for product specifications such as optimal 
application conditions, drying time, absorption rate and retention time. Use a handheld weather station to adapt 
your application method to changing weather conditions. If conditions become too adverse it is sometimes 
necessary to stop spraying until they improve. You can't change the weather, but with accurate information you 
can work with it to achieve the best results. 
 
Weather conditions such as wind, temperature, relative humidity and precipitation influence the effectiveness of 
chemical spray applications and the potential for wastage by run-off and drift. We will look at the impact of 
weather conditions on spray applications and how to change application methods to match weather conditions, 
improve accuracy and reduce wastage. We will also consider how to use simple tools to measure and monitor 
weather conditions and provide information on where to purchase these tools. 
 

Wind—Wind direction determines whether droplets travel toward the target or toward unintended 
downwind areas such as open water, sensitive crops or areas of human activity. Wind speed affects 
the distance a droplet will travel before it is deposited on the target. 

 
Spray only when wind direction is consistent and between 2–15 km/h, or as indicated on the product 
label. The impact of wind is particularly significant when performing directed (e.g. air blast) spraying, 
so spray with a crosswind and always orient nozzles and deflectors to direct the spray into canopies, 
not over them. 

 
Temperature and relative humidity—Spray when temperatures are low and relative humidity is 

high. In general, do not spray when relative humidity is less than 40 per cent and air temperature is 
above 25°C. This reduces the chance of drift due to temperature inversions or evaporation. It also 
increases target deposition and coverage.  

 
Hot and dry conditions increase drift because droplets rapidly evaporate and become fine droplets, 
vapour or particles of concentrated pesticide. Optimum spraying conditions are early mornings 
following overcast nights.  
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Precipitation—Rain can have both a positive or negative effect on spraying. Some products 
work best when rain water carries them into the soil after application, but not far enough to enter 
the water table before they do their work and break down. Depending on the rain-fastness of the 
product, rain soon after application may also wash the product from leaves and reduce the level 
of protection. While rain can also redistribute certain products over the target, do not rely on this 
for distribution. 

 
Monitor weather forecasts and understand the impact on the product being applied. Avoid 
spraying when foliage is still wet from rain or dew unless indicated by the label. A leaf can retain 
only a limited volume of spray, and therefore a limited amount of product. Once wetted, 
deposition will not increase beyond the tank concentration and the surplus will run off to the lower 
leaves and onto the soil. 

 
MEASURING WEATHER CONDITIONS 
 
Measure weather conditions when planning to spray, or during spraying if a change in conditions is suspected. 
Limitations on application temperature and wind speed may be on the pesticide label. It is the responsibility of 
all applicators to monitor and record local conditions using a combination of weather forecasts, a standard 
compass or windsock and a fixed or handheld weather station. 
  
A handheld weather station is an option for measuring temperature, relative humidity and wind speed. To 
measure temperature or relative humidity, take readings in the shade and wait a minimum of 15 seconds for 
accurate readings.  
 
To measure wind speed, hold the meter 1.5 m above the ground or the height of the spray boom, whichever is 
greater. Depending on the fullness of the canopy, wind speed is higher at the outer rows and the top of an 
orchard or vineyard canopy, so use a pole to lift the meter to canopy height and then check the recorded 
average.  Monitor wind speeds over 2–3 minutes to determine the maximum and average wind speed and 
direction. Use a basic orienteering compass to determine prevalent wind direction. 
 
Step away from the sprayer, face square into the wind, and hold the compass level at waist height. Turn the 
whole compass so that the arrow in the centre of the base is facing away from you (into the wind). Turn the 
bezel, the rotating ring surrounding the compass face, until the “N” is centred over the north (red) end of the 
compass needle. Read the bearing of the wind, which is in degrees, from the circular scale directly over the 
centreline of the compass. The bearing is a value between 0 and 360 degrees. 
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Question 

LEARNING ACTIVITY ONE 
 
1) Why are weather conditions important in application of chemicals? 

2) Where would you find information that informs you of the desired weather condition for certain chemicals? 

3) What weather conditions would indicate that chemical spray application should cease? 

4) How can you determine with accuracy that weather conditions have changed? 
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APPLY CHEMICAL ENSURING MINIMAL RISK TO OTHERS AND THE ENVIRONMENT 
 
In Australia the Commonwealth Government controls the use of agricultural and veterinary chemicals through the Agricultural and 
Veterinary Chemicals Code Act 1994 and associated regulations. 
 
The Australian Pesticides and Veterinary Medicines Authority (APVMA) administers this Act and is responsible for controlling 
agricultural and veterinary chemicals, from importation and manufacture to the point of retail sale. 
 
The purpose of the Act is to impose controls in relation to: 
 

the use, application and sale of agricultural and veterinary chemical products, fertilisers and stock foods and the 
manufacture of fertilisers and stock foods 

providing protection against financial loss caused by damage and contamination to land, plants and stock from 
agricultural spraying 

the production of agricultural produce to avoid the contamination of food for human consumption 
 
 
 
 
 
 
 
 

 
Other relevant State legislation to be aware of includes: 
 

Environment Protection Act 1970 
Drugs, Poisons and Controlled Substances Act 1981 
Dangerous Goods Act 1985 
Health Act 1958 
Occupational Health and Safety Act 2004. 

 
As you can see the personal safety of workers and the general public as well as mitigating damage to the environment, are 
heavily mandated by various Government Legislation and Regulations. This makes it crucial to make every effort to reduce these 
risks associated with chemical application.  
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SAFE APPLICATION 
 
The following information needs to be considered when applying chemicals. 
 

Spray equipment and practice—The aim of a successful spray application is to ensure the correct 
amount of agricultural chemical is applied to the intended target, with no contamination to off-target 
areas. Before applying the chemical, consider what type of equipment is best suited to reducing risk to 
others and the environment. 

 
Spray drift—Spray drift is the most common cause of off-target chemical movement. As an agricultural 

chemical user, you must take care to prevent spray drift. It is an offence to undertake agricultural 
spraying which: 

Injures any plants or stock outside of the target area 
Injures any land outside the target area so that growing plants, or keeping stock on that 

land would result in contamination, or 
Is likely to contaminate any agricultural produce derived from plants or stock outside the 

target area 
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Equipment to reduce spray drift—Automatic rate controllers when set up correctly, allow pressure to 
change relative to the ground speed while maintaining the water rate, increasing the droplet size when 
travelling near sensitive areas. 

 
Air-assisted sprayers provide directed air, which blows spray onto the target area and into a crop canopy. 
The air assists the spray moving against the wind. 
 
Air induction/inclusion nozzles have a venturi which draws air into the body of the nozzle, where it is mixed 
with the spray solution under pressure. The spray pattern is made up of large air filled coarse droplets with 
very few fine droplets which may be prone to drift. The air bubbles in the droplets shatter on impact with 
the target providing good coverage. 
 
Direct soil injection systems have sprays attached to tynes, which spray into the soil as the tynes break 
and lift the soil. No spray drift is possible because spray is confined beneath the soil. Vapour drift is still 
possible. 
 
Low drift nozzles are very similar to a normal flat fan nozzle. The nozzle contains a plate with a small hole 
that reduces the energy of spray before it exits the nozzle, making droplets coarser and slower. This 
reduces the number of fine droplets that are likely to drift. 
 
Standard equipment can be modified to reduce spray drift by using a coarser nozzle, reducing spray 
pressure or angling the nozzles forward, so that the boom can be lowered. 
 
Shielded boom sprayers control drift using a physical barrier that contains the spray cloud, or act as an 
aerodynamic guide, controlling air flow around the nozzle. The controlled air flow is less turbulent, 
minimising the volume of droplets being carried away from the target. The air flow can also force droplets 
down onto the target. 
 
Twin fluid systems inject compressed air into the spray at the nozzle, providing independent control of 
pressure and flow rate. Droplet size can be maintained at a lower volume rate because air pressure (not 
liquid pressure) is used to atomise the liquid. 
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Chemical run-off into pasture paddock— Off-target movement of chemicals can also be caused by run-
off. 

 
To avoid run-off: 
 

 Decant chemicals carefully to prevent spillage 
 Locate chemical mixing and wash-down sites away from streams, drains and bores 
 Store chemicals carefully to prevent leakage 
 Avoid back-siphoning chemicals when filling tanks 
 Provide spray employee/contractors with a farm plan that outlines waterways 
 Observe any 'DO NOT...' statements on the label relating to spraying in wet or water-logged  

     soils 
 Spray away from water when treating weeds on a bank 
 Establish vegetative buffers between crops and waterways 
 Use the right water rate for the soil type 
 Do not spray when rain is expected 
 Avoid over-irrigating after applying chemicals 
 Constantly monitor weather conditions while spraying is taking place 
 Ensure that application equipment is correctly calibrated 

 
Precautions to ensure general safety—Common precautions to take when using chemicals include: 

 
 Do not allow others, including children, to be where chemicals are being mixed or applied 
 Never eat, drink or smoke when using agricultural chemicals 
 Avoid chemicals touching your skin, eyes or mouth 
 Immediately wash your hands or any skin exposed to chemicals 
 Do not use your mouth to clear blocked nozzles or suck the end of a hose to begin siphoning 
 Never store agricultural chemicals in unlabelled containers or in drink bottles whether they  
  are labelled, or not 
 Use equipment that minimises contact with chemicals (e.g. metering pumps, self-cleaning  
  filters and  electronic spray controllers) 
 Stop work and seek medical attention if you feel ill or show symptoms of poisoning 
 Keep spray downwind of the operator. If this is not possible, wear a respirator and hood in  
  addition to PPE 
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Question 

LEARNING ACTIVITY TWO 
 
1) What is the name of the Australian Commonwealth Legislation that imposes conditions upon any 

users of agricultural chemicals in order that risk to others and the environment is mitigated 
during any chemical use? 

2) What are some ways of ensuring minimal risk to others and the environment during chemical 
application? 

 

 

 



113 AHCCHM201 - Apply chemicals under supervision 

2016 

S
A

M
P

LE
  

S
A

M
P

LE
  

S
A

M
P

LE
  S

A
M

P
LE

S
A

M
P

LE
S

A
M

P
LE

         
SAMPLE  SAMPLE  SAMPLE  SAMPLESAMPLESAMPLE         

SAMPLE  SAMPLE  SAMPLE  SAMPLESAMPLESAMPLE         

 

MINIMISE RISKS TO OTHERS, PRODUCT INTEGRITY AND THE ENVIRONMENT PRIOR TO AND DURING APPLICATION  
 
Horticultural pesticides are chemicals that protect crops and livestock from rodents, insects, disease, or weeds. Because 
pesticides are poisonous, they can be extremely dangerous to humans. Before applying chemicals always ensure your safety, 
the safety of others and the safety of the environment. 
 
The following information provides guidelines for handling pesticides in order to minimise risks to others, product integrity and 
the environment prior to, as well as during application: 
 

Do not transport, mix, or use agricultural chemicals unless you can summon help, if needed 
Keep an ample supply of water nearby to flush exposed areas, if a spill occurs 
Check all pesticide equipment before you use it to ensure proper working condition 
Read pesticide labels carefully. Follow the label directions when mixing, applying, storing, or disposing of pesticides 
Wear personal protective equipment to prevent dermal, inhalation and mucous membrane exposure 
Do not eat, drink, or smoke when handling pesticides 
Launder clothing and bathe after working with pesticides to ensure that all chemicals are removed from clothing and 

skin. 
Observe assigned re-entry intervals. Always wear the appropriate protective clothing when entering fields before the 

re-entry date. 
Always handle pesticides downhill from wells, cisterns, sink holes, ditches, or standing water. Do not allow pesticide 

rinse water to contaminate water supplies 
Do not apply pesticides when rain is imminent, or if wind could affect the spraying area. 
Triple-rinse spray equipment and empty containers. Apply the rinse water to the treated field. 
Avoid pesticide drift, runoff, and spills 
Avoid equipment accidents. Keep suitable absorbent (e.g., vermiculite) on hand in case of spills 
Always try to use all the pesticide in your application tank. If pesticides remain, use them on other target locations. 

After emptying the tank, clean and store the equipment 
Store pesticide containers in rows with the labels plainly visible and place contents from damaged containers in 

sound containers. If relevant, segregate pesticides by formulation 
Store rigid containers in an upright position, with tight lids/bungs, off the ground, in a manner to permit access and 

inspection and properly dispose of empty containers. 
Maintain a complete inventory indicating the number and identity of containers and check containers regularly for 

corrosion and leaks. 
Always thoroughly clean all pesticide equipment as soon as you are through with it  
Clean the inside and outside of pesticide equipment, including nozzles 
Dispose of contaminated rinse water as directed on the chemical label 
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Question 

LEARNING ACTIVITY THREE 
 
Why is it important to minimise risks to others, product integrity and the environment prior to and during chemical application? 
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Section Five 

   
Transport and Handle 

Chemicals  
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APPLY CHEMICALS UNDER SUPERVISION 
 
SECTION FIVE – TRANSPORT AND HANDLE CHEMICALS  
 
INTRODUCTION 
 
In all cases a farm will be transporting chemicals from suppliers to the farm and then have them placed in storage. 
 
As farm chemicals are considered dangerous goods, there are certain precautions that need to be taken when transporting 
chemicals. 
 
In this section we review the safe transport of chemicals. 
 
SECTION LEARNING OBJECTIVES 
 

At the completion of this section you will learn information relating to: 
 

Confirming precautions for the transport and handling of chemicals with supervisor 
Transporting and handling chemicals in accordance with relevant commonwealth, state and territory chemical 

legislation 



117 AHCCHM201 - Apply chemicals under supervision 

2016 

S
A

M
P

LE
  

S
A

M
P

LE
  

S
A

M
P

LE
  S

A
M

P
LE

S
A

M
P

LE
S

A
M

P
LE

         
SAMPLE  SAMPLE  SAMPLE  SAMPLESAMPLESAMPLE         

SAMPLE  SAMPLE  SAMPLE  SAMPLESAMPLESAMPLE         

CONFIRM PRECAUTIONS FOR THE TRANSPORT AND HANDLING OF CHEMICALS WITH SUPERVISOR 
AND 
TRANSPORT AND HANDLE CHEMICALS IN ACCORDANCE WITH RELEVANT COMMONWEALTH, STATE AND TERRITORY 
CHEMICAL LEGISLATION 
 
(Over the next few pages we cover two ‘Performance Criteria’ points at the same time to avoid repetition) 
 
During the application of Horticultural chemicals there are critical protocols that need to be observed, both during transport of 
chemicals from the retail outlet to the farm, as well as then transporting chemicals around the workplace to the chemical 
application site.  
 
Many chemicals are scheduled poisons, hazardous substances or ‘Dangerous Goods’.  
 
If a farm chemical is considered ‘Dangerous Goods’, there will be a diamond shaped hazard symbol on the label like those shown 
below. 
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Various legislation controlling transport handling and storage of chemicals exist. 
 
At the Commonwealth level, agricultural chemicals are regulated by 
the Agricultural and Veterinary Chemicals (Administration) Act 1992, Agricultural 
and Veterinary Chemicals Act 1994, Agricultural and Veterinary Chemicals Code 
Act 1994 and Agricultural and Veterinary Chemical Products (Collection of Levy) 
Act 1994. 
 
Most States regulate the storage and transport legislation which comes under the 
Dangerous Goods Act and Dangerous Goods Regulations.  
 
These include chemicals and chemical substances that are explosive, 
flammable, toxic, corrosive or exhibit chemical properties that are potentially 
dangerous to people or property. People handling dangerous goods are required 
to make sure that the goods are handled, stored and transported safely. 
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TRANSPORTING HANDLING AND STORING CHEMICALS 
 
The following are steps to take when transporting farm chemicals. Everyone transporting farm chemicals has a 
duty of care and a responsibility to carry out their tasks in a manner which will not cause harm or injury to 
themselves, other people, their property, animals or the environment.  
 

Check the label of each farm chemical you plan to move  
Information on the transport requirements is found on the pesticide label or on Material Safety 

Data Sheets (SDS)  
When you collect new containers of farm chemicals, check them carefully for damage and tighten 

the lids firmly to prevent leakage 
Make sure your vehicle is roadworthy and can safely transport farm chemicals 
Put pesticide containers and packages inside a tray of some kind, which will contain any spillage 
Never transport pesticides in the same compartment as food and drinks (either for human or 

animal consumption) 
Do not transport animals, plants and seeds, veterinary products, safety equipment (including 

protective clothing), or other clothing with pesticides 
Do not transport items classed as Dangerous Goods in large quantities. Pesticides should be 

carried in the back of your truck or van, never in the same compartment as the driver and 
passengers  

 
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 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 
storing 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 agricultural chemical supplier to your farm. 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. If any spillage occurs during transport, clear the vehicle immediately. 
The main steps in dealing with a spillage are to isolate, contain, decontaminate and dispose.  
 
On reaching the farm, place the containers in your pesticide store as soon as possible. Unload the vehicle 
carefully. Make sure packaging and containers are not damaged and that lids are tightly closed.  
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Question 

LEARNING ACTIVITY ONE 
 
In Section Three we reviewed a chemical called Pyrethrum Insecticide. In this activity we want you to refer to the Material 
Safety Sheet (MSDS) of Pyrethrum Insecticide and list the transport requirements as indicated. 
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Task 

LEARNING ACTIVITY TWO 
 
In this activity we want you to list out as a summary in bullet point form and in your own words the safety precautions listed in 
this section for transporting chemicals.  
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Section Six 

   
Finalise Work  
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APPLY CHEMICALS UNDER SUPERVISION 
 
SECTION SIX – FINALISE WORK  
 
INTRODUCTION 
 
In this section we will focus on the safe application of chemicals, specifically weather factors, environmental factors and the 
public. 
 
SECTION LEARNING OBJECTIVES 
 

At the completion of this section you will learn information relating to: 
 

Cleaning and storing personal protective equipment and application equipment in accordance with manufacturers 
and work health and safety requirements 

Disposing of excess chemicals and clean containers in accordance with label instructions and regulatory 
requirements 

Completing incident reports as required 
Completing application records 
Storing unused chemical and products in appropriate location 
Adhering to all re-entry requirements 
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CLEAN AND STORE PERSONAL PROTECTIVE EQUIPMENT AND APPLICATION EQUIPMENT IN ACCORDANCE 
WITH MANUFACTURERS AND WORK HEALTH AND SAFETY REQUIREMENTS 
 
Cleaning and maintenance instructions from the PPE manufacturer must be followed for reusable PPE. Never 
reuse any type of disposable (one-time use) PPE equipment, because you can be exposed to residues remaining 
on the PPE from the previous use, or to product moving through damaged or deteriorated PPE during reuse.   
 
Note that reusable or limited-use PPE must be discarded if not cleaned and maintained properly, because there is 
a significant risk of pesticide exposure. For example, pesticide exposure can occur from residues remaining from 
the previous use, damaged seals in the respirator, small holes or tears in gloves or clothing, or degradation of the 
chemical-resistant PPE. 
 
Remove PPE as soon as you complete the tasks where you were exposed to the pesticide. Wash disposable OR 
reusable gloves with soap and water, and then remove other PPE while still wearing the gloves. Then wash the 
gloves again with soap and water before removing them. Clean reusable PPE according to the PPE instructions, 
without causing contamination to yourself.   
 
Wash regular work clothes that have been exposed to pesticides as soon as possible to ensure maximum 
pesticide residue removal. Wash them separately from other laundry using detergent and hot water. Using an 
outdoor clothesline rather than a dryer may help break down any remaining pesticide residues.  
 
Always obtain replacement parts for half and full-face respirators from the original manufacturer and repair PPE in 
accordance with manufacturer instructions. Respirator component parts are NOT interchangeable between 
different manufacturers. 
 
Storage instructions from the PPE manufacturer must be followed for both reusable and disposable PPE. Most 
PPE must be protected from chemicals, sunlight, extreme temperatures, excessive humidity, and moisture, or the 
specified shelf-life will be reduced. Disposable, reusable, or limited-use PPE must be discarded if not stored 
properly.   
 
Keep PPE in its sealed package until use and never store PPE with pesticides or personal clothing. 
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Keep PPE in its sealed package until use, and never store PPE with pesticides or personal clothing. 
 
Disposal is the critical last step in handling PPE. Ensure that you remove and discard PPE without causing 
contamination to yourself, garbage collectors, or the environment. PPE may have an expiration date, while other 
PPE requires careful inspection – read the PPE manufacturer directions and be diligent about disposal of PPE 
that will no longer provide protection. 
 
Clean disposable, washable items with soap and water prior to disposal, to remove pesticide residues. Properly 
cleaned PPE can be disposed as regular garbage. 
 
PPE that is contaminated with a pesticide must be disposed of according to directions on the pesticide product 
label and all Commonwealth, state, and local regulations. In the absence of specific label directions or 
government regulations, dispose of contaminated PPE as household hazardous waste, which can be taken to 
an appropriate waste collection event or disposal site.     
 
If all PPE instructions for cleaning, maintenance, storage, and disposal are not followed carefully, PPE can 
become ineffective or even increase exposure to a pesticide. If in doubt, dispose of the PPE or PPE component. 
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Question 

LEARNING ACTIVITY ONE 
 
Why should you not clean and re-use disposable PPE? 
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Task 

LEARNING ACTIVITY TWO 
 
Describe the steps to clean any other PPE. 
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Question 

LEARNING ACTIVITY THREE 
 
Describe the reasons for correctly storing PPE and application equipment. 
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DISPOSE OF EXCESS CHEMICALS AND CLEAN CONTAINERS IN ACCORDANCE WITH LABEL INSTRUCTIONS AND 
REGULATORY REQUIREMENTS 
 
Proper pesticide waste disposal is an important part of responsible pesticide use. Improper disposal can lead to contamination of 
soil, groundwater, and surface water, causing serious liability problems for the pesticide user, as well as a poor public image.  
Below are the main waste products from chemical use and how to properly dispose of them. 
. 

Empty containers—Empty bags should be shaken clean. They may be buried in a sanitary landfill if the operator 
allows. Empty drums, bottles, or cans must be triple rinsed or pressure-rinsed. To triple-rinse, empty the pesticide 
concentrate into your spray tank and drain the container in a vertical position for 30 seconds. Refill the container 
about 1/4–1/5 full with water and rinse thoroughly. Add this rinse water to your tank, unless the product is to be 
applied without dilution. Be sure to let the pesticide container drain for a few seconds. Repeat rinsing and draining 
two more times. Now add water to your tank to bring it up to the needed level. 
 
Containers can also be cleaned using pressure rinsing. This is done using a special pressure-rinsing device, which 
is inserted into the container. Water under pressure is used to rinse the inside of the container. The rinse water is 
added to the application equipment tank. After triple-rinsing, mark the containers and punch holes in the containers 
to prevent re-use. (The pressure-rinse procedure punctures the container.) Properly rinsed containers may then be 
buried in a landfill, if the operator allows and local regulations allow. 
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drumMUSTER—drumMUSTER is a national collection and recycling scheme that provides a solution to 
the problem of disposing of used non-returnable chemical containers.  

 
Since 1 February 1999 farmers have paid a 4c/L or 4c/kg levy on non-returnable chemical containers 
bigger than 1 L or 1 kg, which funds drumMUSTER. Local councils, either individually or in groups, enter 
into an agreement with drumMUSTER and use these funds to hold a drumMUSTER collection operation.  
 
Farmers are then able to deliver cleaned (i.e. triple or pressure rinsed) used containers to designated 
collection points, run by the participating councils, where they are inspected and either accepted or 
rejected.  
 
Only containers with the drumMUSTER sticker, for which the levy has been paid, are accepted. 
Remember: Always refer to the pesticide label for the recommended method of disposal – this includes 
metal and plastic containers, as well as cardboard or plastic packaging material. 
 

Excess mixture—Excess mixture is diluted pesticide that is left over in your spray tank after a pesticide 
application. Avoid the problem of excess mixture; measure and calibrate carefully. Fill your spray tank with 
only the amount required to do the job. Don't generate excess mixture. If you do, the way to dispose of 
excess mixture is to use it on a labelled site, such as a properly designed land excavation. 
 

Excess product—Excess product is unused pesticide that you no longer need or that is no longer legal. 
To avoid the problem of excess product, buy only what you can use in one season. The best way to 
dispose of excess product is to find someone who can use it—if the product is still legal to use. Check with 
the supplier or manufacturer to determine if they will take it back. You may be able to dispose of small 
quantities of excess product during hazardous waste collection programs sponsored by local solid-waste 
management agencies.  
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Rinse water—Improperly disposed rinse water from application equipment has great potential for 
causing ground and surface water contamination. 

 
 Don't discharge rinse water to the ground 
 Don't discharge rinse water to septic systems—you're increasing the chance that it will get 

into the groundwater 
 Don't discharge rinse water to ditches or streams—that's illegal and may cause damage 

to neighbours' crops or trees or be a serious hazard to fish and other wildlife 
 Don't bury rinse water—it may contaminate groundwater 
 Do minimise rinse water—wash out equipment only when necessary. 
 Do re-apply rinse water to a chemical application site-this is allowed under law and will not 

result in an applied concentration above the label recommendation 
 Do re-use rinse water to dilute the next batch of chemical mix, as long as the site to which 

the rinse water is applied is a designated chemical application site. Up to five percent of 
the water for dilution may be rinse water  
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Question 

LEARNING ACTIVITY FOUR 
 
In Section Three we reviewed a chemical called Pyrethrum Insecticide. In this activity we want you to refer to the Material 
Safety Sheet (MSDS) of Pyrethrum Insecticide and list the disposal requirements as indicated. 
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Question 

LEARNING ACTIVITY FIVE 
 
The farmer pictured below is washing down his sprayer over an ‘impervious containment pad’. What is an ‘impervious 
containment pad’? 
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COMPLETE INCIDENT REPORTS AS REQUIRED 
 
There are legislative requirements in regards to records required for any chemical use in 
Australia. We will look at other records in the next Elements, however one very important 
document required is an incident report in the event of any adverse effects sustained from the 
application of chemicals. 
 
An ‘incident’ means a transportation accident, storage container rupture, portable container 
rupture, leak, spill, emission, discharge, escape, disposal, or other event that releases or 
immediately threatens to release an agricultural chemical, accidentally or otherwise into the 
environment and may cause unreasonable adverse effects on the environment. 
 
Following are some general guidelines on reporting agricultural chemical incidents. Additional 
reporting requirements may exist under other state or federal laws, local government regulations 
or permits. Understanding all reporting requirements is the responsibility of anyone who 
transports, uses, stores, or handles agricultural chemicals.  
 
Adverse Experience Reporting Program for Agricultural Chemicals in Australia is regulated by 
Australian Pesticides and Veterinary Medicines Authority (APVMA) and protocols required in the 
event of a chemical spill incident are required to be reported under “Adverse Incidents” 
Regulations. 
 
APVMA advise that if any person has been adversely affected by a registered agricultural 
chemical that they follow these instructions: 
 

If you have been affected seek immediate medical advice 
If your animal has been affected seek immediate veterinary advice 
Call the contact number on the product label and report your adverse experience to 

the registrant 
Keep any remaining product in a safe place in case a sample is required 
Contact the APVMA to report the incident, but please note that the APVMA does not 

provide medical or veterinary advice 
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DEFINITION OF AN ADVERSE EXPERIENCE FROM APVMA 
 
An adverse experience is defined as being: 
 

An unintended or unexpected effect on plants, plant products, animals, human beings or the environment or lack of 
efficacy associated with the use of an agricultural chemical product when used according to label instructions. 

 
Definition of a serious adverse experience: 
 

A serious or urgent adverse experience is expected to be reported promptly to the APVMA by the product 
registration holder. A serious adverse experience is one that involves: 

 
 Widespread and significant crop and plant damage (for example, crop death, severe stunting or 

significant yield loss) 
 Life-threatening or other significant effects in a human, including death 
 Farm, domestic and native animal deaths 
 Significant environmental damage, including fish kills and water quality issues 
 As a point of comparison, a minor adverse experience is one that involves: 
 Crop and plant damage that is not widespread or significant (for example, minor wilting or yellowing of 

crops, minor yield loss) 
 Human health effects that require medical attention, but are not life-threatening 
 Injury to domestic and native animals that requires veterinary attention 
 Minor environmental damage 
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WHS REPORTING 
 
WHS regulations also have a requirement for chemical use incidents to be reported. They are 
called ‘notifiable incidents’. 
 
The WHS law requires:  
 

a ‘notifiable incident’ to be reported to the regulator immediately after becoming 
aware it has happened  

if the regulator asks—written notification within 48 hours of the request 
the incident site to be preserved until an inspector arrives or directs otherwise (subject 

to some exceptions) 
 
A ‘notifiable incident’ is:  
 

the death of a person  
a ‘serious injury or illness’ 
a ‘dangerous incident’ arising out of the conduct of a business or undertaking at a 

workplace.  
 
‘Notifiable incidents’ may relate to any person—whether an employee, contractor or member of the 
public  
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Task 

LEARNING ACTIVITY SIX 
 
Provide a definition for a chemical “incident” and name the Australian regulatory authority to which incidents must be reported. 
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Research 

LEARNING ACTIVITY SEVEN 
 
In this activity we want you to locate a ‘Factsheet’ that was published by ‘Work Safe Australia’. 
 
The fact sheet is called ‘Incident Notification Information Sheet’. Once you have located it, print it out. You will need it for the 
next activity. 
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Task 

LEARNING ACTIVITY EIGHT 
 
In the previous activity we wanted you to locate a ‘Factsheet’ called ‘Incident Notification Information Sheet’ and print it out.  
 
In this activity, in your own words summarise what the factsheet says about ‘dangerous incidents including ‘near misses’. 
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COMPLETE APPLICATION RECORDS 
 
It is a legislative requirement that all chemical users keep required chemical application records. 
 
The records must be made and kept for agricultural chemicals used are: 
 

The product trade name 
The date the product was used 
The application rate of the product 
The crop/commodity that was treated or the situation in which the product was applied 
The extent of use (the area of land treated, or the volume of water treated, or the volume of 

stored commodity treated, or the weight of the commodity treated) 
The location where the product was used 
The name and address of the applicator/supervisor, and 
The name and address of the person for whom the application was carried out 
Where a product is being sprayed outdoors (excludes hand-held devices, such as small 

portable sprayers that can be carried by a person and which are operated manually), the 
following record must also be made: 

The wind speed and direction at the time of application 
 
There are no prescribed formats these records need to be in. They just need to include the abovementioned 
information. 
 
The records could be in a spreadsheet format, table format in a Word document or be entered into a ‘app’ 
designed for chemical application record keeping. 
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Task 

LEARNING ACTIVITY NINE 
 
Complete a chemical application record for the following scenario: 
 
On the 10th February 2016 you applied the chemical Pyrethrum (refer back to the label in previous activities) to treat a one 
hectare crop of Zucchini for Joe Bloggs of Joes Farm - 1 Somewhere Road - Any Town—NSW.  
 
You applied 100 litres via a quad bike mounted spray tank and treated a total crop of one hectare. Wind speed was measured 
at 10 knots South Easterly. 
 
Use whatever format you wish.  Once completed, present it to your teacher or trainer for review and discussion. 
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STORE UNUSED CHEMICAL AND PRODUCTS IN APPROPRIATE LOCATION 
 
Horticultural and Agricultural chemicals are legally required to be stored appropriately to 
prevent unauthorised access and any incidental environmental impact.  
 
Characteristics of a agricultural chemical storage facility: 
 

A free-standing, roofed building 
Located a minimum of 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, 5m from any watercourse, 
body of water, drain or sewer 

 
Construction of chemical shed should be as follows: 
 

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 safe 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 
Have sturdy, non absorbent shelving that is adequate to store chemicals 

without stacking 
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STORING AND HANDLING CHEMICALS 
 
Some types of pesticide and veterinary 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. 
Veterinary chemicals must be segregated from all other chemicals 
Scheduled poisons should be segregated according to their schedule 

 

Personal Protective Equipment (PPE) should be located near but not inside the chemical store, as this may lead 
to contamination of PPE. Any dirty PPE 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 (MSDS).  
 
Ventilation of the storage facility must prevent a build up of chemical vapours. The areas used for handling, filling 
and decanting chemicals must have additional ventilation to ensure a safe working environment. 
 
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 
containing the following materials must be kept in the storage area: 
 

Absorbent material ie: 'kitty litter' 
Hydrated lime 
Shovel and broom 
Containers for storage of contaminated substances used to treat a spill 

 

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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SECURITY AND SAFETY OF STORAGE AREA 
 
All storage areas must be secured to prevent unauthorised access, including children accessing the storage area 
via windows or vents. Only authorised personnel should have access to storage area, including the keys. Persons 
other than employees should be accompanied at all times or should be aware of the hazards present. 
 
The chemical storage area requires warning signs. 
 
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". All warning signs shall be clearly visible at all times. 
 
Equipment and machinery such as personal protective equipment (PPE), first aid kit, spill kit, fire fighting 
equipment, mixing equipment and spray applicators should be checked on a regular basis to ensure everything is 
fully stocked and operational. 
 
An appropriate extinguisher should be placed directly outside the store and be easily accessible. An appropriate 
first aid kit should be kept in a clean, easily accessible area. 
 
The area within 3m of any storage area of agricultural and veterinary chemicals should be well maintained 
ensuring it is free from combustible materials such as vegetation or pallets. Any rubbish or empty containers need 
to be properly decanted and disposed of.  
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A copy of the inventory must be kept separately from the storage area for emergency purposes. The 
inventory should be updated every three months, including quantity and trade names of chemicals. 
 
The SDS (MSDS) contains additional information about the chemical and details of the first aid requirements 
of a chemical. 
 
Current SDS (MSDS) must be obtained and held for all products found in the chemical store. SDS (MSDS) 
must be easy to access in case of an emergency. 
 
Completing a hazard assessment is important in order to understand any potential hazards and risks 
involved. This includes: 
 

The volume of chemicals stored 
The height of stacking chemicals 
Segregation of materials with different hazards 

 
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. 
 
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 or Material Safety Data Sheets (SDS or MSDS) 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 fire fighting techniques, as well as 
familiarising themselves with the equipment used. 
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Question 

LEARNING ACTIVITY TEN 
 
What were the three characteristics of an agricultural chemical storage facility? 
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Question 

LEARNING ACTIVITY ELEVEN 
 
What were the eight construction requirements of an agricultural chemical storage facility? 
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Question 

LEARNING ACTIVITY TWELVE 
 
From the images below choose the one that best represents the requirements of a chemical storage facility. 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Your choice _________________________ 
 
 

1  2 
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Question 

LEARNING ACTIVITY THIRTEEN 
 
What were the five important considerations when storing chemicals? 
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ADHERE TO ALL RE-ENTRY REQUIREMENTS 
 
An essential component of chemical application work activities is to determine re-entry 
requirements. 
 
The re-entry time is the minimum amount of time that must pass between the time a pesticide 
was applied to an area or crop and the time that people can go into that area without 
protective clothing and equipment. 
 
Re-entry times are set to protect people (and animals, for example in a kennel) against 
poisoning by pesticides if they enter a treated area too soon after application without proper 
protective equipment. 
 
The manufacturer’s label and SDS (MSDS) for the pesticide provides information on the re-
entry times. Signs should also be posted that indicate spraying has occurred and what the re-
entry time is or direct them to the farm office. 
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Question 

LEARNING ACTIVITY FOURTEEN 
 
In Section Three we reviewed a chemical called Pyrethrum Insecticide. In this activity we want you to refer to the Material 
Safety Sheet (MSDS) of Pyrethrum Insecticide or the label and determine the re-entry requirements. 
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SELF ASSESSMENT 
 
Self assessment is where you ask yourself certain questions to ensure you have understood what you have learned while reading 
this manual and completing the learning activities. 
 
This unit requires you the student or trainee at the completion of your training to have a certain level of ‘Required Knowledge’ in 
which you would be need to have acquired and in which you will be assessed on. 
 
This self assessment section reviews this required knowledge by way of questions and if you are able to say YES to all of them you 
can be confident your assessment will be satisfactory. 
 

Do you understand the following topics in relation to this competency: 
 

 relevant commonwealth, state and territory legislation? 
 various transport and handling techniques and requirements? 
 layout and information contained in chemical labels and SDS? 
 features and functions of a range of application equipment relevant to the role? 
 risk factors to be taken into account such as human and animal health, spillage and environmental 

damage? 
 different broad chemical types such as insecticides, herbicides and fungicides as well as their mode of 

action symbols on the label? 
 paths of entry of poisons into the body and the methods of limiting exposure? 
 how to assess if weather conditions increase risks and when it becomes unsuitable for application to 

continue? 
 relevant applied principles of Integrated Pest and Resistance Management? 
 relevant parts of the workplace spray plan? 
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In your workplace could you confidently perform the following tasks: 
 

 identify hazards and adopt safe work practices?  
 follow directions on chemical labels and relevant Safety Data Sheets SDS? 
 carry out pre-operational checks of application equipment? 
 measure, mix and load chemical mixes? 
 safely apply chemical under supervision? 
 report spillages, accidents or deficiencies in procedures and practices to supervisor? 
 use appropriate personal protective equipment? 
 follow emergency procedures during an accident or spillage? 
 follow enterprise work health and safety procedures? 
 safely dispose of chemicals?  
 record relevant information, including amount of chemical applied as per commonwealth, state and 

territory chemical legislation? 
 
If there were any questions that you were unable to confidently say YES to, we encourage you to review the information again in 
this manual and if needed seek the assistance of your teacher or trainer. 
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NOTES 
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