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EXECUTIVE SUMMARY 
 

• Randwick City Council applies and follows the essential elements and principles of safe 
application and work practices, when the applying the chemical glyphosate.  
 

• Randwick City Council, applies all glyphosate application through knapsacks and DOES 
NOT apply this product with vehicle mounted boom sprays.  
 

• This method of application (knapsack) significantly reduces the risk factors impact on staff, 
community members and the environment.  
 

• The application via a knapsack significantly reduces the risk of spray drift to non-targeted 
plants. 
 

• Randwick City Council’s area covers approximately thirty-eight (38) square kilometres of 
area and the total amount of glyphosate used within the Council’s boundaries is negligible.  
 

• The alternatives herbicides available as a replacement to the use of glyphosate, (in the 
authors opinion) pose a much higher degree of risk to staff, community and the environment. 
 

• Glyphosate is the only chemical product within the Australian market, that controls a such 
wide range of broad-spectrum of both broadleaf and grass weeds. When applied within the 
safety instructions, poses minimal risk to the applicator, community members and the 
environment.   
 

• The Australia regulatory body (APVMA) position is that users should always adhere to the 
product’s label safety directions and this will provide adequate protection for users. 
 

• Further training of new employees and upskilling of current staff from time to time, would be 
beneficial for all parties, to improve knowledge and minimise risk to other community 
members and the environment.  
 

• Randwick City Council follows the correct use and application of the chemical glyphosate.  
 

• The applicators use of Personal Protection Equipment (PPE) was observed and correctly 
use by the staff.  
 

• The councils have numerous work, health and safety (WHS) procedures the significantly 
reduce any risk to the wider community. This includes but are not limited to, signage of 
spraying, time restrictions prior and after spraying, notifications to the public. 
 

• In general, Glyphosate is a safe chemical to use as long as it is applied correctly in 
accordance with the product safety directions and instructions. 
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ABOUT CHEMCERT 

Chemcert Limited, was established in 1999, by the NSW Government and peak-agricultural 
bodies, as a joint venture, to improve the knowledge base in the application and 
management of chemicals both in the agricultural sector, but also the wider workplace. 

ChemCert Training Group is the largest educational and training organisation in Australia, 
delivering the AQF3 and AQF4 qualifications. We hold over 500 course per year and train 
over 6000 clients, Australia wide. 

Our consultants are drawn from many sectors of industry, with many years of experience in 
the risk of application and management of various chemicals. 

Contributors: 

Mark Scott – Lead Consultant 

• Masters in Occupational Health & Safety (University of Sydney), specialising in pesticide 
toxicology 

• Bachelor of Science Agriculture (University of Sydney)  
• 27 years’ experience as Agricultural Chemicals Officer with New South Wales, Department 

of Primary Industry. 
• Consultant with the provision of technical advice on pesticides to New South Wales 

Environmental Protection Agency, New South Wales Work Cover and Australian Pesticides 
and Veterinary Medicines Authority. 

• Consultant to Kondinin Group (national farmer advisory group) Evaluation of pesticide 
application equipment 

Jonathon Pearson – Consultant 

• Bachelor of Agricultural Science (Lincoln University) 
• Graduate Diploma of Management (Otago University) 
• Certificate IV Workplace Training and Assessment  
• Certificate IV Workplace Health and Safety  
• Business Development/ Technical sales at Silvan Australia for 3 years 
• Sat on OEH Rinsate Industry Working Party 2011 
• Sat on Spray Applicators Skill Set Working Party 2012 
• Syngenta Sprayer of the Year Judge 2012 

Brian Halse – General Manager CCL (Project Manager) 

• Bachelor of Agricultural Science (Hawkesbury Agricultural College) 
• Agribusiness Executive with over 25 years’ experience in senior management roles 
• Elders Limited – Grains & Seeds Manager (Vic & NSW) 
• Consulting roles with Cotton Australia, SunRice, Murray Darling Basin Authority, 

Murrumbidgee Irrigation, Pacific Seeds, Rural Liquid Fertilisers 
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1.  INTRODUCTION 

Glyphosate is the most widely used herbicide worldwide.  It is very popular for 
environmental weed control and in home gardens as it is non-selective and controls a wide 
range of grass and broadleaf weeds.  Glyphosate is probably the pesticide most people are 
familiar with. 

Glyphosate has been generally perceived as safe, as it has very low dermal (via the skin) 
toxicity, which is the way most pesticide exposure occurs.  A report from a prestigious 
international body such as the International Agency for Research on Cancer (IARC), which 
questions the safety of glyphosate, is bound to raise more concerns than would be the case 
with most other pesticides, simply because glyphosate is so widely used by householders.  
People worry that, by using glyphosate, they may have put the health of themselves and 
their families at risk. 

In the US and Canada, green groups have pressured local government to develop weed 
management plans that reduce the amount of cosmetic/aesthetic spraying and limit or 
exclude the use of herbicides that are perceived as being more toxic to human health and 
the environment, particularly on parks and playing fields used by families and children.  
Green groups in Australia monitor the actions of their counterparts in other countries and 
tend to take a lead from them.  Not surprisingly, in Australia green groups would like to see 
local government adopt similar weed management plans. 

To opponents of pesticide use, glyphosate is symbolic of the ubiquity and over use of 
pesticides in the environment.  Green groups have been campaigning for a long time to 
restrict glyphosate use, mostly on the basis of ill-founded or misrepresented science which 
has been dismissed by national regulatory bodies such as the Australian Pesticides and 
Veterinary Medicines Authority (APVMA).  The fact that the IARC has raised concerns 
cannot be easily dismissed. 

The IARC’s assessment that glyphosate is a probable human carcinogen is based on 
laboratory experiments with rats and mice fed high doses of glyphosate sufficient to cause 
various cancers, research at the cellular level that has detected glyphosate’s potential to 
affect genetic material in ways that are known to cause cancer in general, and a few weak 
statistical studies that reveal a supposed association between exposure to applicators using 
glyphosate and the cancer non-Hodgkins lymphoma (NHL). 

The IARC’s assessment is at odds with recent reviews conducted in Australia and 
Germany.  The arguments over experimental design, statistical analysis and weight of 
evidence are complex and unlikely to be determined one way or the other to everyone’s 
satisfaction in the foreseeable future.   

This report describes and explains the IARC findings, including their limitations.  The report 
also covers the responses of the relevant state and federal regulatory bodies to the IARC 
report, namely the APVMA, EPA (Environment Protection Authority) and WorkCover. 
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The report includes a detailed audit of Council’s current glyphosate usage in the context of 
its overall herbicide usage and weed management.  Alternatives to glyphosate’s use for 
weed control are canvassed and recommendations are made in respect of pesticide risk 
management, integrated weed management and consideration of exposure monitoring of 
staff applying glyphosate if Council decides to retain glyphosate. 

To allay the concerns raised, Council should be in a position to demonstrate it has taken 
the concerns seriously and will be implementing a plan to improve its weed management 
and to reduce potential applicator and public exposure to all pesticides, not just glyphosate.  
The argument over the extent to which glyphosate is ‘safe’ will take a long time to play out.  
Council should be seen to be pro-active and to be acting in a precautionary manner. 
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2. BACKGROUND INTO RECENT ISSUES AND COMMUNITY CONCERNS 
 

2.1  IARC report 
This year, 2015, the IARC released a monograph assessing the carcinogenicity (cancer 
causation) of certain organophosphate (OP) pesticides, including glyphosate.  IARC 
monographs publish the findings of expert review panels that assess the research findings 
to date.  The IARC assesses the evidence for cancer causation for a whole range of 
substances, looking at both evidence in animals (via laboratory experiments) and humans 
(via epidemiological or statistical population studies).  Their assessments are published in a 
series of monographs which can be accessed on the IARC website (www.iarc.fr). 

The IARC monograph is at odds with a recent review into the health effects of glyphosate 
commissioned by the APVMA and released in 2013 and a similar evaluation conducted by 
the German regulator, its draft re-evaluation of the health risk released in 2014.  Neither 
review concluded glyphosate was carcinogenic to humans. 

2.1.1  IARC cancer classification and how glyphosate was classified 

The IARC classifies cancer causation on a 5 point scale: 

• 1 carcinogenic to humans:  sufficient evidence in exposed humans and experimental 
animals 

• 2a probably carcinogenic to humans:  sufficient evidence in experimental animals 
and limited evidence in exposed humans 

• 2b possibly carcinogenic to humans:  sufficient evidence in experimental animals but 
little evidence in exposed humans 

• 3 unable to be classified:  inadequate evidence in exposed humans and 
experimental animals 

• 4 probably not carcinogenic to humans:  evidence suggesting lack of carcinogenicity 
in exposed humans and experimental animals 

 
Glyphosate was classified as 2a, i.e. probably carcinogenic to humans.   The limited 
evidence in exposed humans was based on occupational exposure.  For the population at 
large, exposure is predominantly through diet, i.e. residues in food, and this was not 
considered by the IARC. 

2.1.2  Glyphosate and cancer 

The only cancer for which the IARC monograph found an increased risk in humans was 
non-Hodgkins lymphoma (NHL), a rare cancer whose incidence has increased in recent 
years.  The incidence, or number of new cases detected each year, is 0.02% (for Australia, 
US, UK).  NHL is responsible for 4% of all cancers (based on Australian, US and UK data).  
A figure of 3% is estimated for Europe and the world as a whole but this is more likely to 
reflect poor diagnostic and recording procedures than an actual difference.  In the US, over 
50% of NHL cases are over 66 years, which is probably representative for the world at 
large, given that the incidence of cancer increases with age. 

http://www.iarc.fr/
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The incidence of NHL in farming populations and/or pesticide users is thought to be greater 
than that in the general population.  Researchers have tried to determine whether or not 
environmental factors, e.g. chemical exposure, may be responsible.  

There seems to be an association between increased incidence of NHL and farming and/or 
pesticide exposure but this increase has levelled out since the early 1990’s – the big 
increase occurring from the late 1940’s onwards.  To the extent pesticides are a risk factor, 
the levelling off suggests older chemistry rather than current chemistry is the cause, given 
typical latency periods or lag times for cancer development.  Even with older chemistry, the 
timespan needs to allow for a period of exposure, a minimum of 5 years at least, then 
several decades for latency periods.  While it is tempting to link the post-war increase in 
use of pesticides to the increase in the incidence of NHL, as the increase occurred from the 
late 1940’s, the timeframe suggests it is more likely a pre-war exposure contributed, 
allowing for both a period of exposure and typical latency periods, e.g. ≥25 years. 

2.1.3  Evidence in experimental animals 

The IARC found that there is strong evidence that glyphosate can act in two ways known to 
cause cancer in humans.  The evidence was gained from experimental animal studies and 
supported by experiments with human cellular material in a test tube or similar: 

• Glyphosate is genotoxic in humans and animals, i.e. causes mutations within a cell 
that may lead to cancer. 

• Glyphosate introduces oxidative stress in humans and animals, i.e. an imbalance 
between the production of free radicals and the ability of the body to detoxify their 
harmful effects such as gene mutation. 

These are generic cancer mechanisms. However mutations within a cell do not 
automatically lead to cancer (The IARC noted that glyphosate does not test as mutagenic in 
the standard regulatory assay but provided no comment on or discussion of this 
inconsistency.) The mechanisms identified by the IARC are not specific to individual 
cancers.  The IARC put a lot of weight on the discovery of these general cancer causing 
mechanisms. They provide an explanation of how glyphosate can cause cancer and why 
the rodents fed high doses of glyphosate had an increased incidence of cancer.  These 
doses are far in excess of typical human exposure values as measured by the metabolites 
in urine of people who have been spraying glyphosate.  To replicate a typical rodent 
dosage, a 70 kg human (the average human weight the WHO – World Health Organisation 
–  assumes on a global basis ) would have to drink 200 mL per day of the 360 g/L 
glyphosate formulation used by Council for two years.  

The rodent data are not relevant to occupational exposure to glyphosate.  Occupational 
pesticide exposure is mainly dermal and glyphosate is poorly absorbed by the skin; the 
IARC cites a figure of approximately 2%.  Due to its low vapour pressure, very little 
glyphosate is inhaled during exposure.  The greatest risk of exposure by applicators occurs 
during mixing and loading the concentrate.  Subsequently, spraying glyphosate, the risk is 
greatly reduced as the formulations used for environmental weed control, such as used by 
Council, are diluted at a ratio of 100:1. 

Additionally, glyphosate is not metabolised efficiently in mammals, including humans, and is 
mainly excreted unchanged in the urine and faeces.  In other words, it passes straight 
through you. 
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Consequently, with low levels of dermal absorption and high levels of excretion, humans 
exposed to glyphosate are not at risk in the same way as rodents.  Rodents are fed 
glyphosate and, unlike dermal exposure, absorption is relatively high – up to 40% in some 
studies.  So, depending on the formulation, unless humans drink or eat glyphosate 
concentrate at similar rates to rodents, the cancer risk is negligible. 

2.1.4  Evidence in humans from statistical studies  

The question then becomes what evidence is there in epidemiological studies that these 
cancer causing mechanisms are actually causing cancer in humans.  The weak evidence 
for the association the IARC found between NHL and glyphosate exposure is principally 
based on three studies:  one American, one Canadian, and one Swedish.  All examine 
exposure to a range of pesticides, not just glyphosate in isolation.   

In these epidemiological studies, a group of humans with the disease and exposed to the 
chemical is compared to a similar group of humans who are exposed to the chemical but do 
not have the disease.  The two groups are matched as closely as possible, to attempt to 
establish only one significant difference between them, the extent of exposure to the 
chemical.  If the statistical analysis reveals an increased incidence of disease related to 
exposure to the chemical, this is taken as evidence for causation, provided there is a 
plausible mechanism to relate the toxicology of the chemical to the disease.  

Three criteria need to be met by the studies: 

1. Accurate diagnosis of the disease 
2. Accurate measure of exposure 
3. Sufficiently large number of participants in the study group to detect a statistically 

significant association between the disease and the exposure. 

Diagnosis of the disease is sound, based as it is on comprehensive and accurate cancer 
registries plus pathology reports.  

There is no accurate measure of exposure.  In the studies relied upon by the IARC, 
exposure is restricted to what chemicals people can remember they used because the 
studies are retrospective and not prospective.  Information about pesticide use was gained 
from questionnaires, there is no direct measurement of exposure such as urinary 
metabolites.  All measurement is indirect and usually in terms of remembered days of 
exposure within a year.   

The problem with occupational diseases is that the number of people with the disease is 
usually small.  In terms of overall population numbers, occupational populations (i.e. 
farmers, spray contractors) are inherently small.  Researchers are faced with the problem of 
trying to find causal connexions for a rare disease in a small population.  The ability of a 
study to find such links depends on the power of the study and the power is a product of the 
numbers of people being studied.  For a rare disease (incidence of 0.02%), large numbers 
would need to be enrolled in the study group. 

None of the studies has sufficient numbers of people exposed to glyphosate.  The greatest 
number was 125 and the least 21.  Consequently, the statistical measures of association 
are weak and essentially random, products of the statistical procedure itself rather than real 
numbers. 



 
10 

Use of Glyphosate in the City of Randwick 

For these reasons, although there is a plausible biological mechanism to explain cancer 
causation through glyphosate exposure, the IARC has categorised the human evidence as 
limited. 

 

2.2  APVMA position 
The position of the APVMA, which is a federal government agency, is stated in the 
information following (italicised text), and is a direct cut and paste from the website.  The 
APVMA is responsible for the control of the supply of pesticides in Australia, i.e. it decides 
which pesticides meet the criteria for registration and the conditions of registration.  In 
respect of the risk to health, these conditions are expressed in the product label First Aid 
and Safety Directions.   

At present, the APVMA, together with the Office of Chemical Safety (federal Dept. of 
Health) is evaluating the IARC report.  The APVMA is also liaising with other national 
regulatory agencies which are considering the IARC report.  To the extent the APVMA and 
these agencies revise the health risk assessment for glyphosate, changes will be made to 
the product label First Aid and Safety Directions.  This process is likely to take some time. 

Until the IARC data are assessed, the APVMA’s position is that following product label 
Safety Directions will provide adequate protection for users. 

Glyphosate  

Issue 

Concerns have been raised about human exposure to the common herbicide glyphosate 
following an International Agency for Research on Cancer (IARC) (link is external) 
assessment which has classified (link is external) glyphosate in a group of chemicals that is 
‘probably carcinogenic to humans’.  

Glyphosate is a broad-spectrum herbicide which works by inhibiting an enzyme found in 
plants. There are around 200 products containing glyphosate registered for use in Australia. 
Glyphosate has been registered for use for over 40 years.  

The IARC assessment explained 

The IARC assessment looks at the intrinsic ‘hazard’ of the chemical glyphosate as a 
cancer-causing agent only. Other components of the toxicity of glyphosate are not taken 
into account. As part of the regulatory process, a hazard assessment is just one part of the 
overall risk assessment required to determine the risks for people using a formulated 
chemical product. 

It is not the role of the IARC to consider how a formulated chemical product is used, or how 
human exposure can be minimised by following safety directions on a product label. In this 
regard, the findings of IARC cannot be directly compared to assessments conducted by 
regulatory authorities for the purposes of approval or registration of a pesticide product, in 
which are included appropriate risk mitigation measures to allow safe use. 

http://www.iarc.fr/en/about/index.php
http://monographs.iarc.fr/ENG/Classification/
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The APVMA approach to chemical risk assessment is broader 

All glyphosate products registered for use in Australia have been through a robust chemical 
risk assessment process. 

As Australia’s agvet chemical regulator, it is the role of the APVMA to consider all relevant 
scientific material when determining the likely impacts on human health and worker 
safety— including long and short term exposure to users and residues in food before 
registering a product. 

We consider the full range of risks—which include studies of cancer risks—and how human 
exposure can be minimised through instructions for use and safety directions.  

Chemical Risk Assessment = Hazard assessment + Exposure assessment 

Hazard assessment: an assessment of the data related to the inherent toxicity of an active 
constituent and/or formulated product. 
 
Exposure assessment: an assessment of the likely exposure of humans and environmental 
organisms that takes into account how the chemical product is to be used, the type and 
formulation of the product, and the crops or animals to be treated.  

APVMA Action 

The APVMA takes these findings seriously. In collaboration with the Office of Chemical 
Safety in the Department of Health, we are now examining the full monograph which was 
published by the IARC on 29 July 2015 to determine whether any regulatory action is 
necessary, including whether glyphosate should be formally reviewed. 

The APVMA has published international activity on glyphosate previously and has also 
considered the recent findings of the 2014 review of glyphosate (link is external) completed 
by the German risk assessment authority 

Previously published material:  

• Chemicals in the News: Glyphosate - 6 August 2013 
• Glyphosate is being reviewed in the United States and Canada. Is it still safe to use? 

- 31 August 2010 

Expert Taskforce on Diazinon, Glyphosate and Malathion 

A joint expert taskforce (link is external) comprising scientists from the World Health 
Organisation (WHO) (link is external), national governments and universities is reviewing 
the information considered by IARC to determine whether there is a need to update 
previous assessments on glyphosate undertaken by the Joint FAO/WHO Meeting on 
Pesticide Residues (or JMPR) done in 2011, 2006 and 2003. The APVMA is represented 
on this expert taskforce by the Director of its Chemical Review program, Dr Matthew 
O'Mullane. 

http://www.bfr.bund.de/en/the_bfr_has_finalised_its_draft_report_for_the_re_evaluation_of_glyphosate-188632.html
http://archive.apvma.gov.au/news_media/chemicals/glyphosate.php
http://archive.apvma.gov.au/archive/community/2010-13_glyphosate_au.php
http://www.who.int/foodsafety/areas_work/chemical-risks/list_of_experts1.pdf?ua=1
http://www.who.int/foodsafety/areas_work/chemical-risks/jmpr/en/
http://www.who.int/foodsafety/areas_work/chemical-risks/jmpr/en/
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JMPR (link is external) is an international expert scientific group administered jointly by the 
United Nations FAO and the WHO, which undertakes pesticide risk assessments for the 
purpose of establishing safe limits of pesticide residues in food important for international 
trade. 

Using glyphosate products 

Based on current risk assessment the label instructions on all glyphosate products—when 
followed—provides adequate protection for users. 

People should follow the use and safety instructions on all chemical product labels as these 
are designed to reduce human exposure to the chemical product. If the label has been 
removed or damaged, you can search the APVMA’s chemical database to find the safety 
information about registered products and permits. 

URL:  
http://apvma.gov.au/node/13891 
Content last updated:  
9 September 2015 
Content last reviewed:  
9 September 20 
 

2.3  EPA position 
The NSW Environment Protection Authority (EPA) does not have a position independent of 
the APVMA.  While the APVMA controls the supply of pesticides on a national basis, the 
states are responsible for control of use.  What this means is that state agencies such as 
the EPA enforce compliance to product label instructions.  If and when the APVMA revises 
the glyphosate label First Aid and Safety Directions in response to the IARC report, the 
EPA will enforce compliance with these new instructions. 

 

2.4  WorkCover position 
WorkCover’s position is that its role is to ensure compliance with the risk control measures 
in the Safety Data Sheets (SDSs) of hazardous chemicals.  Chemical companies may 
decide to update their SDSs to reflect the IARC report before the APVMA reaches its 
conclusions and independently of any such conclusions.  However, any revisions are likely 
to be slow in coming and SDSs are likely to remain unchanged in the short term. 

The fact that a hazardous chemical is carcinogenic does not prohibit its use in the 
workplace.  Schedule 10 of the WHS Regulation 2011 lists prohibited and restricted 
carcinogens.  Nine carcinogens are prohibited from use in the workplace and a further 11 
restricted, i.e. they can be used in the workplace provided appropriate risk control 
measures are implemented to protect from exposure and the use is formally authorised on 
an individual workplace basis by WorkCover.  Most of the restricted carcinogens are 
classified similarly to how the IARC has classified glyphosate, i.e. probable human 
carcinogens.  None of the restricted carcinogens are pesticides; all are industrial or 

http://www.fao.org/agriculture/crops/thematic-sitemap/theme/pests/jmpr/en/
https://portal.apvma.gov.au/pubcris
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laboratory chemicals.  Theoretically, glyphosate could be added to the list of restricted 
carcinogens but this is highly unlikely unless international consensus was reached. 

The position of WorkCover NSW is stated in the information following (italicised text), and is 
a direct cut and paste from the website.  The information is confusing because it does not 
clearly distinguish between the organophosphate herbicide glyphosate and the 
organophosphate insecticides in recommending what is required in terms of improving risk 
management and the necessity for health monitoring. SafeWork Australia’s publication, 
Hazardous Chemicals Requiring Health Monitoring – accessible on the website – makes it 
clear that health monitoring is restricted to organophosphate insecticides that depress 
cholinesterase and lists those insecticides for which health monitoring may be required.  
(See Section 3.3.2 of the report for further discussion.) WorkCover erroneously uses the 
term ‘pesticide’ to refer to what are insecticides, viz malathion, diazinon, tetrachlorvinphos 
and parathion, whereas ‘pesticide’ correctly used is a collective term which covers 
insecticides, herbicides, fungicides, rodenticides, acaricides, etc.  Consequently the 
reference to ‘pesticides’ in relation to health monitoring could mistakenly be taken to include 
glyphosate. 

Be aware: Glyphosate and organophosphates - fact sheet 

The World Health Organisation (WHO) recently found sufficient evidence to re-
classify glyphosate (commonly known as Roundup) and four organophosphate 
pesticides (malathion, diazionon, tetrachlorvinphos and parathion). 

New findings  

Based on a review of current research evidence, the International Agency for Research on 
Cancer (IARC), an agency under WHO, upgraded the carcinogenic status of the herbicide 
glyphosate and the pesticides malathion and diazinon from 2B carcinogens (a possible 
carcinogen) to 2A carcinogens (a probable carcinogen). The pesticides tetrachlorvinphos 
and parathion were classified as possibly carcinogenic to humans (Group 2B). 

Regulator response 

This year the Australian Pesticides and Veterinary Medicines Authority (APVMA), the 
registering authority for agricultural chemicals and veterinary medicines, reviewed IARC’s 
position and will now examine IARC’s detailed research findings with a view to regulatory 
action around glyphosates. The APVMA advises glyphosate users to follow label 
instructions and use the chemical appropriately. 

Industry response 

Manufacturers and suppliers are required to update the carcinogen information on the 
safety data sheets (SDS) and provide details of any additional health and safety information 
required, for example, upgrades to personal protective equipment (PPE). 

 

 

http://monographs.iarc.fr/ENG/Monographs/vol112/index.php
http://monographs.iarc.fr/ENG/Monographs/vol112/index.php
http://apvma.gov.au/node/13891
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What you should do 

If you use these chemicals, obtain the latest information and conduct a risk assessment on 
their use. Use the hierarchy of control to develop safe work methods and avoid exposure. 

Before purchase and use, ask yourself 

• Can I eliminate these hazardous chemicals with other methods of pest control, for 
example integrated pest management approaches like mechanical slashing or hand 
weeding? 

• Can I substitute with safer chemicals for example, substituting non-biodegradable 
with biodegradable pesticides? (Organophosphates can be substituted with available 
pyrethroids.) 

• Are my pesticides registered in Australia for approved purposes? 
• Have I read the labels and followed instructions, and am I using pesticides at 

approved doses? 
• Have I read the Safety Data Sheets (SDS) for health and safety information and 

stored my chemicals according to SDS advice? 
• Am I using the right personal protective equipment (PPE) as per the SDS? 
• Am I using the most appropriate application system to reduce my risk of exposure? 
• Have I considered possible routes of pesticide exposure and contamination and 

washed my hands thoroughly? For example, cross contamination can occur through 
air, water soil, food and clothes. 

• Have I got emergency and safety equipment on hand ready to use? 
• Can my workers quickly access emergency contact details? 

If you are worried about using pesticides, talk to your employer or consult your doctor. 

Smoking will increase your exposure risk to pesticides 

Organophosphate pesticides and health monitoring regulatory requirements 

The Work Health and Safety Regulation 2011 lists 14 chemicals for which health monitoring 
must be undertaken if a worker is regularly using them. This list includes organophosphate 
pesticides. Further information is available in Safe Work Australia’s Health Monitoring for 
Exposure to Hazardous Chemicals Guide for Workers. 

Disclaimer 

This publication may contain work health and safety and workers compensation information. It may include some of your obligations 

under the various legislations that WorkCover NSW administers. To ensure you comply with your legal obligations you must refer to the 

appropriate legislation. Information on the latest laws can be checked by visiting the NSW legislation website legislation.nsw.gov.au This 

publication does not represent a comprehensive statement of the law as it applies to particular problems or to individuals or as a 

substitute for legal advice. You should seek independent legal advice if you need assistance on the application of the law to your 

situation. 
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3. DISCUSSION OF ISSUES 
 

3.1  Randwick Council’s current use of glyphosate 

While Council uses a range of herbicides to control weeds on public gardens, parks, 
beachside parks, bushland reserves, picnic areas, playgrounds, sporting fields and ovals, 
road verges and reserves, footpaths and easements, laneways, pathways, drains and on 
the hard surfaces of the nursery, current weed management is heavily dependent on 
glyphosate for all these areas except sporting fields and ovals.  Most glyphosate is applied 
as a spot spray to weeds that have emerged, using knapsacks and hand-held powered 
handguns/lances.  Consequently, the volume of glyphosate applied is relatively small given 
the area of the municipality and the extent of the road network, when compared to rural 
councils that use glyphosate to control weeds along road verges.  In comparison with the 
volumes of glyphosate used to spray out fallows for a typical broadacre cropping operation, 
the volumes used by Council annually are insignificant, with a total usage of 360 g/L 
glyphosate concentrate of 925 L annually. 

 

 

 

 

 

 

 

 

Figure 1.  Grass weeds such as Nutgrass in a garden  
bed at Maroubra Beach are amongst a range of weeds  
sprayed with glyphosate by council. 

3.2  Alternatives to glyphosate use 

Council has either to retain glyphosate for weed control or ban it.  If Council bans 
glyphosate, it has three alternatives: 

• abandon weed control altogether 
• use alternative herbicides for weed control 
• adopt hand weeding. 
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3.2.1  Abandon weed control altogether 

Ceasing to control weeds would be both cheap in the short term and easy to implement.  
However, longer term there would be a loss of amenity and the option is unlikely to be 
acceptable to the majority of ratepayers. 

3.2.2  Use alternative herbicides for weed control 

Selective pre-emergent herbicides could be applied to turf in parks, picnic areas and 
playgrounds similarly to how they are applied to sporting fields and ovals.  However this 
would involve spraying the whole site to prevent weeds from emerging.  This would result in 
a large increase in herbicide released into the environment and would require Council to 
purchase additional boom sprays and vehicles to tow them or to which they could be 
attached.  A ratepayer backlash could be anticipated as even running small boom sprays 
over parks, picnic areas and playgrounds would be certain to raise opposition.   

To control weeds that still emerge following pre-emergent treatment, or on sites where pre-
emergent spraying is not always practical like footpaths and easements, numerous 
herbicides would need to be applied, depending on the weeds present.  Using a suite of 
selective herbicides, as opposed to a broad spectrum herbicide such as glyphosate, would 
be more expensive.  Council staff would need to be trained in weed identification to ensure 
that they applied the specific herbicide to the specific weed or weeds.  This is not as critical 
with glyphosate because it controls a considerable variety of both grass and broadleaf 
weeds.  In addition to an increased herbicide bill and the cost of upskilling staff, overall 
weed management would become more complex: 

• a greater range of herbicides would have to be stored and transported 
• more application equipment would have to be purchased to avoid cross 

contamination  
• decontamination of this equipment and disposal of the rinsates would be more time 

consuming and costly. 

There is no single substitute for glyphosate.  No herbicides are risk free and glyphosate 
alternatives pose their own environmental and health risks.  To replace glyphosate with a 
suite of alternatives would be to replace a single risk domain with a multitude of risk 
domains. 

The following table lists a range of alternative herbicides for various weed categories.  The 
table only considers environmental and not health risks but demonstrates how unique 
glyphosate is in terms of its low risk to the environment, coupled with broad spectrum, non-
selective weed control at a relative low cost.  
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Table 1.  Comparisons to glyphosate 

Herbicide 
active 
ingredient 

Example 
product 

Main Weeds 
Controlled 

Potential impact 
on aquatic 
species 

Potential impact 
on nearby trees 

glyphosate Roundup 
Biactive 

Grasses & 
broadleaves 

Registered for use 
around water 
bodies 

Low. Spray drift 
onto small 
shrubs/trees 

2,4-D Amicide 500 Broadleaves Low but varies 
with formulation 

High from spray 
drift 

aminopyralid Hotshot or 
Grazon Extra 

Broadleaves Moderate High. Do not apply 
near trees 

amitrole Amitrole T Grasses & 
broadleaves 

Low Low 

bromacil Uragan Grass & 
broadleaves 

Moderate Do not apply near 
trees 

clopyralid Lontrel Broadleaves Moderate Medium to high 
(spray drift) 

fluazifop Fusilade Grasses Low to moderate Low 

flupropanate TaskForce Perennial grasses Low Low 

fluroxypyr Starane 
Advanced 

Broadleaves Low (fish) & mod 
(algae) 

Medium to high 
(drift) 

glufosinate Basta Most annual weeds Low Low 

hexazinone Velpar Grasses and 
b’leaves 

Moderate to high Moderate 

imazapyr Arsenal Grasses and 
b’leaves 

Moderate Low 

metsulfuron Brush-off Broadleaves Low Medium 

picloram Tordon Broadleaves Moderate High. Do not apply 
near trees 

pine oil Bioweed Small annual 
weeds 

High. Do not 
contaminate water 

Low 

sulfometuron Oust Grasses and 
broadleaves 

Low Medium. Higher in 
alkaline soils 

terbacil Trimac (with 
sulfometuron) 

Some annual 
b’leaves 

Low High. Do not apply 
near trees 

Source:  adapted from Herbicide resistance in the northern region - an overview and 
potential developments, T Cook and S Walker NSW DPI 2014 Powerpoint 
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3.2.3  Adopt hand weeding 

Hand weeding already occurs in the municipality but it is limited to small infestations and 
pots in the nursery.  To hand weed all the areas for which Council is responsible would be 
impractical and cost prohibitive.  In any case, hand weeding poses its own ergonomic risks 
to the musculoskeletal system of the weeders.  Eliminating one potential risk to the health 
of weeders by abandoning herbicide control in favour of hand weeding would only result in 
swapping one risk for another. 

 

3.3  Retaining glyphosate 

Glyphosate can be retained provided Council responds to existing concerns by improving 
its overall pesticide risk management, considering the introduction of exposure monitoring 
for those staff who apply glyphosate and developing a weed management plan. 

3.3.1  Improving risk management 

By improving its risk management across the following domains, Council can expect to 
reduce the potential for: 

• occupational exposure to all the pesticides its staff uses, not just glyphosate 
• accidental exposure by the public  
• harmful release of pesticides into the environment. 
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Storage of pesticides 

A dedicated and central storage should be created to better manage and secure the 
inventory.  At present, pesticides are stored at three sites:  Storey St depot, nursery and old 
amenities building at Heffron Park.  The new storage requires the following: 

• sufficient space and shelving to store a maximum of 1000 L 
• steel shelves suitable for container sizes from 5 to 20 L 
• floor space for 110 L containers 
• impervious floor and  bunding to height of 40 cm. 

A well-lit, well ventilated and lockable store could be created along the same lines as the 
mesh cages used to house application equipment and tools in the main shed at the depot. 

There will still be a need to store small quantities of pesticides for short periods at the 
nursery.  The existing storage could be improved by: 

• installation of ventilation such as whirlybirds in the roof 
• shelves/racks on the wall for the application equipment 
• impervious cover for the steel plates over the drain outside the entry in the event of a 

spill 
• appropriate storage guidelines and protocols, e.g. storing solids above liquids and 

not together on the same shelf. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.  Note a mix of solids and liquids on the same shelf and liquids above solids in 
nursery storage area. 
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Council’s practice of decanting from the 110 L containers into 5 L containers is legal, 
provided the 5 L containers have intact and current Clearup Bio labels.  It is illegal to decant 
from a 110 L Clearup Bio container into a Roundup Biactive container unless a complete 
and current Clearup Bio label is attached to the Roundup Biactive container. 

Vehicles used to transport pesticides and staff who apply pesticides 

Vehicles intended to transport pesticides and applicators should be subject to a risk 
assessment before purchase as required by the WHS Regulation 2011, clause 204 – which 
specifies that management must not commission plant unless it has been established the 
plant is, so far as is reasonably practicable, without risks to health and safety.  Supervisors 
responsible for pesticide application should be involved in a pre-purchase risk assessment 
to ensure the vehicle is fit for purpose.  Necessary alterations are better included in the 
contract rather than made a matter of retrofitting. 

In the opinion of the co-authors of this report, council vehicles used to transport pesticides 
and applicators should utilise the following (or capabilities and equipment that is 
equivalent): 

• clean water tank for personal washing following application, before eating, after 
contamination etc of at least 15 L with liquid soap dispenser attached 

• lockable locker with 3 separate compartments – one for Personal Protective 
Equipment (PPE) and disposable towelling; one for pesticide concentrate, mixing 
jug, pourer etc; one for spills kit 

• portable weather meter, e.g. Kestrel 3500 DT (see Appendix 3 for details) 
• means of securing application equipment in tray to prevent theft. 

The first three of these requirements not only apply to the trucks and utilities but to the John 
Deere Gators fitted with spray tanks, pumps, handguns, booms, etc and the tractor with the 
linkage boom. 

Applicators need to maintain good personal hygiene to limit/reduce exposure and PPE 
should NOT be worn in the vehicle as it is likely to contaminate the vehicle and subsequent 
drivers/passengers.  Additionally, pesticide concentrates need to be secured against 
accidental release into the environment and from theft.  A weather meter is essential for 
good record keeping as several of the herbicides (e.g. Destiny, Tribute, Barricade) used by 
Council are restricted to detailed weather conditions specified on the label and to the 
observation of downwind buffers in relation to sensitive areas – both of which must be 
complied with and recorded on the pesticide application form. 

Pesticide application equipment 

The following upgrades/replacements are recommended (see Appendix 3 for technical 
information on suggested equipment upgrades): 

• steel lances for the range of hand applied equipment as the current plastic models 
are not robust, and prone to damage easily and contaminate the applicator, and the 
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big handgun on the Gator used for glyphosate spraying is unsuited to the capacity of 
the 12 volt pump as well as lacking reach to enable low a low spray release height 
without the risk of back pain  

• low drift nozzles on lances and handguns for the range of hand applied equipment to 
reduce both the potential for applicator exposure and excessive release of pesticide 
into the environment  

• constant flow valves for the range of hand applied equipment to prevent excessive 
release of pesticide into the environment  

• knapsacks with an internal rather than an external piston (as on some knapsacks 
currently in use) to reduce the risk of accidental operator exposure  

• existing flat fan nozzles on boom attached to Gator replaced with low drift nozzles to 
enable delivery of medium and coarse droplets as required by several labels of 
herbicides used by Council  

• calibration of linkage boom for tractor checked to deliver both medium and coarse 
droplets as required by several labels of herbicides used by Council. 

In addition, the following work practices relating to application equipment should be 
introduced: 

• label contents of spray tanks with pesticide retained between uses, i.e. overnight, as 
required by the WorkCover Code of practice for the safe use of pesticides including 
herbicides in non-agricultural workplaces, viz ‘Poison (followed by the name of the 
pesticide), avoid contact, hazardous pesticide’ 

• introduce maximum period for retention of mixed spray in tank (although this 
depends on formulation, temperature and water quality, a maximum of 48 hours is 
suggested for most herbicides used by Council, excluding suspensions) 

• develop calibration schedule for all application equipment. 

Council might consider purchase of a transfer system, which reduces exposure during 
mixing and loading.  Such systems also reduce the need to manhandle large containers 
and have the potential to reduce the number of people assigned to the task (see Appendix 
3 for details).   

Decontamination of pesticide application equipment and disposal of rinsate 

Currently, there is neither procedure nor facility for decontaminating spraying equipment 
and disposing of any rinsate.  In the case of knapsacks, they are triple rinsed and rinsate is 
sprayed out on a target on site.  The tractor linkage boom and its tank are decontaminated 
similarly.  Neither the tractor nor the Gators seem ever to have been decontaminated – 
though the tractor appears relatively pristine compared to the other two.   

All practices need to be compliant with the EPA’s Guidelines for managing the disposal of 
pesticide rinsate which can be accessed on the website. Excess tank mix can continue to 
be disposed of according to current practice but this needs to be documented as a 
procedure. 
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Council needs to construct a washdown pad, presumably at the Storey St depot, big 
enough to contain the tractor and linkage boom, the largest piece of spraying equipment.  
The pad is a concrete apron, bunded and with a slope of 2-30 towards a central sump large 
enough to contain the estimated volume of water required to decontaminate the tractor with 
its linkage boom attached.  Periodically, depending on usage and contamination, the 
externals of all hand-held spray equipment, the tractor and its linkage boom, the trays of 
utilities which have transported pesticide and pesticide application equipment, and the 
Gators should be washed down and this rinsate pumped out of the sump and disposed of 
by a licensed waste contractor. 

Spraying and related equipment becomes contaminated with pesticide use.  These 
pesticide residues can then contaminate the people who use the equipment and can be 
carried into the cabins of the vehicles.  This is why a washdown pad is necessary. 

For washing down, the procedure should specify a hose at normal pressure and a brush, 
plus a cleaning agent, not a high pressure washer.  

PPE 

The following upgrades/replacements are recommended (see Appendix 3 for technical 
information on PPE): 

• replace lined nitrile gloves with unlined as the lining absorbs pesticide and thereby 
increases the potential for exposure 

• ensure goggles are available as some of the labels and SDSs of the herbicides, e.g. 
glyphosate, used by Council require them for mixing and loading of the concentrate 

• make overalls available to applicators to put on over their uniform and remove when 
spraying is finished (cotton overalls will need to be laundered daily as required by 
label) 

• provide impervious boots (e.g. gumboots) for spraying 
• ensure overalls are not tucked into the gumboots but extend down over the top of the 

gumboots 
• provide PAKMAN vests for those who spray with shoulder mounted knapsacks to 

provide greater protection from exposure. 

Most Council applicators perform a range of tasks on site as well as doing some spraying.  
They need to be supplied with PPE they can change in and out of:  this is why a storage 
locker is specified for their vehicles.  Having workers who have applied pesticides remain in 
the same clothes while they do other jobs only increases the potential for exposure. 

A cleaning/maintenance and replacement schedule should be developed for the common 
PPE and supervisors made responsible for its implementation and worker compliance. 

Apparently some staff use disposable respirators they have supplied themselves, although 
this inhalation protection is not required either by the label or the SDS.  Supervisors should 
check such respirators conform to the standard, viz AS/NZS 1716 Respiratory Protective 
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Devices, and that they are worn and fitted properly (especially that the wearer is clean 
shaven to ensure a protective seal).  If the respirator is neither compliant nor fitted properly, 
the supervisor should advise the worker of the correct type and how to fit it. (Terry Gorman, 
an occupational hygienist at 3M and who can be contacted there, recommends the 9913V 
disposable respirator – see Appendix 3 for a fitness guide and supplementary information.) 

Implementation of Notification Plan 

Adopt fixed positioning of all notification signs, as introduced by the supervisor of sports 
fields, and make these locations available on the web as a link to the Notification Plan.  This 
will assist the public in knowing when sites have been sprayed, especially as many sites 
are characterised by multiple entry points which make it difficult to ensure people don’t 
enter the site within the re-entry period and become inadvertently exposed.  It will also 
counter the public perception that signage is deficient and that Council is not implementing 
the Notification Plan satisfactorily. 

Another innovation introduced by the same supervisor should also be more widely adopted 
and captured in a procedure similar to standardising the placement of notification signs.  
When spraying large areas, another member of staff should be present as well as the 
applicator to control access by the public.  On large sites with multiple points of entry and 
where the spraying equipment may not be visible, it may happen that members of the public 
do not see a notification sign and inadvertently enter an area which has just been sprayed 
and before spray has dried.  The presence of the extra person helps to prevent this kind of 
exposure by the public from occurring.   

Staff training 

In addition to the basic AQF3 level training required by the Pesticide Regulation 2009, in 
the context of improving Council’s pesticide risk management, supervisors and managers 
responsible for pesticide application would benefit from the AQF4 Pesticide Application and 
Risk Management course which focuses on the risk management, planning and 
implementation of chemical use programs.  This training can be provided by ChemCert if 
requested. 
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Records and proformas 

Existing records and proformas will need revising in the light of the above 
recommendations, e.g.  

• The SWMS for herbicide, insecticide and fungicide application will need to include 
detail on decontamination of equipment and disposal of rinsate, plus return and 
storage of PPE 

• To be compliant with both EPA and APVMA regulatory requirements, the pesticide 
recording sheet will need to be revised to include more detail:  
o all weather categories currently on the form (use recommended portable weather 

meters)  
o to the species controlled category, situation has to be added (i.e. turf, garden 

bed, roadside verge) 
o to the application rate category has to be added volume per hectare and total 

hectares treated where relevant (i.e. other than spot spraying such as boom 
spraying of sporting fields); nozzle type, brand, capacity, spray angle, spray 
quality and spray system pressure measured during application  

o other information like the re-entry period (to check against notification sign), 
downwind spray zone for sensitive areas (compliance required for several 
herbicides used by Council), and APVMA minor use permit number and expiry 
date where relevant (e.g. to control sporobolus grasses, PER99792, expires 
30.11.15).   

If any herbicide use is by permit, and many weeds controlled by Council would be, rather 
than on label, then a copy of the permit needs to be available to applicators. One of the 
problems is that herbicides like glyphosate which control a broad spectrum of weeds tend to 
be used indiscriminately.  As part of the weed management plan, a list of all weeds 
controlled should be drawn up and a search done to establish all uses are either on label or 
on permit (all permit uses can be easily searched on the APVMA website). 

In so far as compliant pesticide record forms are concerned, ChemCert can provide an 
example.  Council might also consider using booklets which have the forms available as a 
carbon, as this enables applicators to always have a form accessible and for a copy to be 
provided to supervisors and entered into a central database.  The existing form used by 
Council requires reports to be lodged with supervisors within 7 days of completion.  Both 
the Pesticide Regulation 2009 and APVMA label requirements, which are picked up by the 
Pesticides Act 1999, require completion within 24 hours.  Booklets which have record forms 
with a carbon can be obtained from NSW DPI and the CRT network amongst others.  Such 
booklets are cheap and Council might consider ordering its own from one of the printers 
that Council already uses for its publications. 
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SDSs and pesticide register 

All pesticides listed on the pesticide register need to have their current (less than five years 
old) SDS accessible to staff, both at the depot and, for the products used in field, a copy 
retained in the vehicle. 

3.3.2  Exposure monitoring 

While glyphosate is an organophosphate pesticide (OP), and health monitoring is required 
under Schedule 14 of the WHS Regulation 2011 if the risk of exposure is significant for this 
group of pesticides, glyphosate exposure has not been widely monitored to date because 
glyphosate does not depress cholinesterase levels like other OPs – all of which are 
insecticides.  These OPs affect the central nervous system by binding to cholinesterase to 
adversely affect nerve transmission.  Cholinesterase levels are assessed by taking venous 
blood samples.  This method of health monitoring is not relevant to glyphosate exposure as 
glyphosate does not target the central nervous system.  It is important to remember that 
glyphosate, unlike the other OPs assessed by the IARC, is a herbicide and not an 
insecticide, and inhibits an enzyme in plants that is not present in humans and other 
mammals. 

A test to detect and measure the presence of glyphosate metabolites in urine is available.  
It needs to be emphasised that this test measures exposure only.  It does not measure 
health effect.  There are no exposure standards or thresholds to determine whether the 
level of exposure brings with it the possibility of an adverse health effect, especially for 
cancer.  The results only tell whether or not applicators have been exposed and the extent 
to which individuals have been exposed relative to others. 

Given that glyphosate is poorly absorbed through the skin, the main route of occupational 
exposure, and predominantly excreted through the urine and faeces, it is unlikely any 
metabolites will be detected in the urine if the work practices and risk management of 
applicators are good.  In the case of Council’s applicators, most staff only apply very small 
quantities in between other tasks on site.  Weed sprayers overseas whose urine has been 
screened have either revealed no exposure, i.e. the levels are below the level of detection, 
or very low levels.  A zero result for all Council staff applying glyphosate would be an 
achievable goal based on the toxicology of glyphosate and the work routines of the 
applicators. 

There is no way of knowing whether or not applicators have been exposed and the extent 
to which individuals have been exposed without an objective assessment such as the urine 
screening offers.  Without a measure of exposure, the degree of risk can’t be determined. 
But, no measurable exposure, no risk. 

Glyphosate is not included in Schedule 14 of the WHS Regulation 2011, SafeWork 
Australia’s guideline,  Health Monitoring for Exposure to Hazardous Chemicals - Guide for 
persons conducting a business or undertaking. This document is accessible on the 
SafeWork Australia website and states, ‘The PCBU should consider instigating a health 



 
26 

Use of Glyphosate in the City of Randwick 

monitoring program for chemicals that have severe known health effects. This includes 
chemicals which are known, or are presumed to be, carcinogenic’.  The WHS Regulation 
2011 (clause 371) states monitoring for exposure to hazardous chemicals must be carried 
out or supervised by a registered medical practitioner with experience in health monitoring.  
Council should consult the SafeWork Australia guide cited in the preceding to aid 
consideration of the benefits and requirement for monitoring of glyphosate exposure. A 
positive spin-off from monitoring for glyphosate exposure is that it is likely to prove an 
accurate surrogate measure of exposure to other herbicides (assuming application by the 
same equipment and work practices).   

Volunteers in the bushland area must receive the necessary information, instruction and 
training in herbicide use in order to perform their work safely, prior to any involvement in 
herbicide application. 

When current contracts for non-Council staff to apply glyphosate come up for renewal, the 
issue of exposure monitoring may need to be considered, depending on what Council 
decides in relation to its own staff which in turn will be subject to the outcome of the APVMA 
review into glyphosate exposure. 

3.3.3  Weed management plan 

Part of the reason for concern about glyphosate and other herbicides is public ignorance of 
the need to control weeds and the benefits that follow.  A weed management plan creates 
an opportunity for Council to pull together the practices of the various areas of weed 
management to ensure uniformity and consistency, and to identify any aspects of control 
and risk management that have been overlooked.  The plan, once made accessible to the 
public, becomes a useful communications tool. 

The current information about the Council’s weed control program (reproduced in Italic text 
below from the website) is more a mission statement than a detailed plan. 

How Randwick City Council controls weeds 

Our weed control programs aim to control noxious weed growth and spread throughout 
Randwick City through the following measures. 

• Identify noxious weeds which pose a threat to the community and environment 
• Map the location and extent of noxious weeds within the Randwick Local Government 

Area 
• Prioritise and target specific weed species by employing the most appropriate control 

measures which will least affect the environment, but satisfactorily control the specific 
weed infestation 

• Ensure early detection of, and rapid action against new weed problems 
• Enforce the provisions of the Noxious Weeds Act throughout the Local Government 

Area 
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• Educate the local community about the identification, effects and problems caused by 
noxious weeds and their obligations under the Noxious Weeds Act 

• Encourage and participate a regional approach to weed control incorporating the 
principles of Total Catchment Management by all local authorities for legislation, funding 
and control techniques 

 

As a minimum, the weed management plan should include: 

• a list of any declared noxious weeds in the municipality 
• a list of any problem weeds that may not be declared noxious 
• common weeds on major sites – aligning location categories with those in the 

Notification Plan 
• alignment of the weeds with label and APVMA permit use patterns (to ensure all 

herbicide use is legal) 
• how the weeds are controlled, e.g. spot spraying, hand weeding, boom spraying 

using pre-emergent herbicides 
• criteria for establishing priorities for weed control between sites and  priorities for 

setting tasks on sites  
• the benefits to amenity resulting from weed control, e.g. acceptable and safe playing 

surfaces on sports grounds 
• role of contractors and volunteers 
• training of Council staff 
• compliance with environmental and WHS legislation 
• if on web (recommended) a link to the Notification Plan. 

 

3.4  Managing the risks of pesticide use, including glyphosate 

The audit conducted for this report has found that Council’s practices are basically sound 
but that there is room for improvement in a number of areas.  Responsibility for pesticide 
use is currently shared by several managers and supervisors, together with the WHS 
officer.  If the recommendations are adopted, Council might consider giving a single person 
responsibility for co-ordinating their implementation.  This could be a continuing role.   
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4. CONCLUSION & RECOMMENDATIONS 

 
The IARC findings are not relevant to the general public, whose predominant exposure is 
through the diet, i.e. via glyphosate residues in food.  This was not considered by the IARC. 

The only human exposure studies linked to NHL considered by the IARC were for 
occupational exposure, which is predominantly dermal and most occurs when mixing and 
loading the concentrate. 

The only way the public could be at risk from Council’s use of glyphosate is if bystanders 
were contaminated by spray drift or if people entered a sprayed site before the spray had 
dried and brought their skin into contact with treated plants.  Even so, given they will be 
exposed to concentrate that has been diluted in the ratio of 100:1, exposure would be 
negligible. 

The bulk of the glyphosate Council applies is spot spraying of isolated weeds by low 
pressure hand sprayers.  This method of application virtually eliminates the drift risk to 
bystanders.  Large scale treatment of sports fields and big turf areas is not carried out with 
glyphosate.  Consequently, the re-entry risk to the public is also negligible.  

Council weed sprayers apply very small volumes of glyphosate.  These people are unlikely 
to be sufficiently exposed to glyphosate to pose any significant health risk because 
glyphosate is poorly absorbed through the skin and largely excreted un-metabolised by 
humans, via urine and faeces.   

The two main regulatory bodies responsible for regulating exposure to glyphosate use, the 
APVMA at the federal level and WorkCover at the state level, have advised that following 
current label and SDS safety directions will protect those exposed.  The APVMA is 
examining the IARC findings in conjunction with the Office of Chemical Safety (OSC) (in 
federal Dept. Health) and is also represented on a UN committee doing the same.  Once 
these bodies reach a conclusion, it is possible there may be changes to the Safety 
Directions on labels and SDSs.  If this happens, the EPA will enforce label directions and 
WorkCover those on the SDS.   

There are no practical alternatives to Council’s use of glyphosate for weed control.  
Replacing glyphosate with other herbicides is possible but such a move would increase the 
cost of weed control and merely replace one set of health and environmental risks with 
another.  It is hard to see any net gain. 

Nevertheless, Council has to decide whether or not to stop using glyphosate.  If Council 
decides to retain the herbicide in its weed management, Council is recommended to:  

• improve its risk management of not only glyphosate but all pesticides it uses 
• consider exposure monitoring for staff applying glyphosate  as a proactive measure. 

Alternatively council may wish to take a "'wait and see" approach as to the validity of 
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exposure monitoring, reconsidering its stance once the APVMA and OCS have 
finalized their review into glyphosate exposure. 

• develop an integrated weed management plan.   
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5. APPENDIXES 

Appendix 1 Glyphosate label (Roundup Biactive) 
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Appendix 2 Glyphosate SDS 
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Appendix 3 Technical information supplement 
 

Contact information 

Urine tests 

Laboratory Services Thornleigh conducts urine tests to detect glyphosate metabolites at 
$175.00 per sample plus GST, which works out at $192.50.  For samples of 20 or more, 
there is a 25% discount, which brings the cost back to just over $144.00.  

Laboratory Services Thornleigh 
Bldg 1, Level 2 
9-15 Chilvers Rd 
THORNLEIGH  2120 
Ph 9473 4000 
 
Exposure monitoring  

For a suitably qualified medical practitioner to conduct exposure monitoring, contact: 

Australasian Faculty of Occupational and Environmental Medicine (AFOEM), a Faculty of 
the Royal Australasian College of Physicians (RACP) 
145 Macquarie Street 
SYDNEY NSW 2000  
Ph 9256 5444 
 
Respirators 
 
For advice on suitable respirators, contact: 
 
Terry Gorman 
Snr Occupational Hygienist 
3M Australia 
Ph 94989503  Mob 0412750823 
Email tfgorman@mmm.com 
 

Kestrel weather meters 

Prospectors Supplies Pty Ltd 
7/22 Lexington Drive  
BELLA VISTA NSW 2153 
Ph 02 9839 3500  Fax 02 8824 5260 
or 
Kestrel AU 
1117 Hoddle St 
EAST MELBOURNE VIC 3002 
Ph 03 9999 7348  Fax 08 8312 6017 
Web  www.kestrelmeters.com.au  

mailto:tfgorman@mmm.com
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Application equipment 

Steel Lance 

  

 

 

 

 

 

Existing handgun and 12 volt pump fitted to Gator 

This powered handgun used on the Gator is rated to 580 psi, not well suited to the 12 volt 
50 psi pump driving it. The other issue is that with such a short barrel, the distance between 
target and spray nozzle is greater than it should be, with the operator constantly bending 
down towards the target plants creating both a musculoskeletal nuisance as well as 
increasing the drift potential. The brass swivel couplings are a good feature to prevent hose 
twist. The plastic swivels for the Spotjet or similar lance will not be quite as durable and 
thus will require spares. 

Look to replace with something like a Spotjet from any Silvan dealer.  These lances will be 
suitable for coupling with the knapsacks as well for a more robust option that doesn’t bend 
in the heat like the plastic wands.  Also the lance won’t bend downwards if supporting a 
shroud.  

 

 

Silvan Spotjet with steel lance and adjustable nozzle 
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Low Drift Knapsack Spray Nozzle Option 
 
 

 

 

 

 

 

 

 

 

These new type of Agrotop anvil type AI (air induction) nozzles are available from 
Croplands dealers 

 

Constant Flow (CF) Valve 

Knapsacks are cranked by hand, incrementally increasing the pressure until it’s difficult to 
crank further, so at the first squeeze of the trigger, the pressure can be quite high and then 
bleeds down to zero unless further cranked.  

CF valves have a pre-determined pressure at the outlet side of the valve independent 
of the pressure at the inlet side. The pressure is only determined by the size of the CF 
valve. Valves are available in 1.0/1.5/2.0 or 3.0 bar versions. In combination with a specific 
nozzle size, a constant flow rate is guaranteed independent of pressure variations from the 
pump. 
 
The CF valve will only open when the determined pressure is reached and will not allow 
any further pressure increase. No further diaphragm or ball check valves are needed. 
Through fitment of a blue 2.0 bar CF valve, in tandem with a low pressure air induction 
nozzle, spray drift can be kept to an absolute minimum, protecting the applicator and 
bystanders downwind. 

 Agrotop range of Constant Flow (CF) valves 
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Drift Reducing Spray Nozzles for Hardi Boomspray with Teejet Retrofit Caps 

The boom coupled to the Gator is a Hardi model, and currently has standard flat fan 
nozzles in an 04 sizing, red in colour as shown below in a one piece nozzle cap. 

 

Existing Hardi boom fitted to Gator showing red Hardi nozzle cap in 04 sizing  

By fitting Teejet retrofit nozzle caps to Hardi nozzle bodies, a full suite of Teejet or other 
branded nozzles can be fitted. By moving from a standard flat fan nozzle to a low pressure 
AI nozzle, potential spray drift can be significantly mitigated.  In the diagram below, notice a 
drop from roughly 30 % drift potential with an XR 11003 (not dissimilar to the Hardi 04 
standard) nozzle to only 10 % with an AIXR11003 nozzle at a bit over 40 psi. The driftable 
portion is regarded as under 150 micron as shown on the Y axis, vertical side. 

 
 

Teejet graph showing driftable fines relative to spray pressure 
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NB.  Spray quality does increase with orifice size so an 04 orifice will be a little coarser than 
that depicted in the graph which is for an 03 sizing. 

The ordering code for the Teejet retrofit cap and gasket for a Hardi nozzle body is 23306H-
3-CELR, a red cap to take the AIXR11004-VP Teejet low pressure air induction nozzle. 

Essential Calibration Tools 

The Hardi boom on the Gator and the tractor linkage boom can be calibrated as follows 
using the Teejet equipment listed and depicted below.   

 

Bottom entry pressure gauge 

• A ¼ inch BSP male thread bottom entry pressure gauge (C99-248), as illustrated. 
• QJB4676-1/4-NYR Quick Teejet cap with ¼ inch female thread as shown.  

 

•  55240-CELR  
This adaptor converts Hardi Snap-fit nozzle body connection to Quick Teejet 
connection. 

• A measuring jug, in either 1 or 2 L capacity. These extruded plastic jugs are not 
highly accurate, so it’s best to weigh the contents with some accurate kitchen scales 
or pour contents into a lab grade measuring cylinder for an accurate calibration. 

To calibrate, remove one of the nozzles from a nozzle body on the boom and replace with 
the Quick Teejet cap with 55240 adaptor and pressure gauge. Adjust pressure regulator at 
pump until you show desired pressure on the pressure gauge located at the nozzle body, 
not the gauge at the pump, to allow for any pressure loss through the lines. (Note the 
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pressure gauge at the pump may show a different pressure to the one on the nozzle or it 
could be spot on, depending on the cleanliness of pressure filtration screens, plumbing 
design, etc.) Then measure the output from each nozzle for one minute and replace the set 
of nozzles if the flow rate is 10 % more or less than the ISO flow rate, using clean water.   
(Flow rates for different nozzles and a range of pressures are given in TeeJet and Hardi 
nozzle catalogues, obtainable from dealers or accessible as pdfs on the company 
websites.) 

Knapsacks 

There are many brands available. Some Council staff said they found the Solo knapsacks 
currently in use mounted or sat a little high on the back.  The Royal Condor knapsacks also 
in use have an external piston which is a hazard in the event of a leak.  Alternatives with 
internal pistons include the Hardi, Swissmex and Chapin brands which are all of good 
quality. The advantage the Chapin Pro Series has is it’s fully viton equipped which helps 
against chemical degradation, is suitable for use with cleaning agents and although 
American made there is a full range of spare parts available locally. (Viton is used in seals 
and is not affected by emulsion formulations or solvents.) Backpack knapsacks are a better 
option than handheld compression or bottle sprayers, given they are carried centrally on the 
back with waist and chest straps. They are easier on the body compared to hauling around 
a tank with one hand on one side of the body, albeit with only an 8 litre capacity.  

 

 

 

Chapin Pro Knapsack 

Key Features of CP-61800 
Viton equipped 
4 pressure settings from 15 to 60psi 
Easy operating spray handle for left or right 
handed use 
Spray handle with continuous spray feature 
Supplied with 3 different nozzles: Adjustable 
brass, adjustable plastic & flat fan plastic 
Three stage filtration 
Spill free lid (even when tilted) 

Specifications  

Tank Size 15.00 litres 

Height/Width/Depth 580mm / 388mm / 
230mm 

Product Weight 5.00 KG 
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The Hardi BP15 and Swissmex makes are a little lighter at 4.7 kg, with maximum operating 
pressures of 45 and 87 psi respectively. Hence 10 L of chemical mix will weigh about 15 kg 
in any one of these different makes of knapsack. 

 

Mixing and loading equipment 

The mobile SCUD can handle both liquid and dry formulations.  The SCUD can handle all 
the container sizes Council uses and is a truly closed system when coupled to 110 L 
containers with Micromatic fittings.  The SCUD has the added advantage of being very 
efficient at mixing fertilizers.  The SCUD is a self-contained unit with its own electric pump.  
(Royal Sydney Golf Club uses a mobile SCUD for applying pesticides and fertilizers.)  If 
Council limits its container sizes to 5 L and 20 L, and does not use 110 L containers, the 
cost of a SCUD would not be justified. 

  

 

 

 

 

 

 

 

 

Mobile SCUD transfer system 

A mobile SCUD would cost approximately $5,000.00 plus GST and approximately $150.00 
freight from WA.  Contact: 
 
Pete Munns, Manager 
TSI Beacon 
69 Cook Street, Beacon  WA  6472 
Ph 08 9686 1119  Mob 0428 861 119 
Email pete@scudagchem.com.au 
www.scudagchem.com.au 

 

 

 

mailto:pete@scudagchem.com.au
http://www.scudagchem.com.au/
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PPE 

Gloves 

Wearing a glove is, in effect, occluding the entire hand. 

Occlusion can increase the toxic effects of a chemical by increasing the dose or amount of 
chemical that is absorbed. This happens because: 

• hydration of the skin is increased 
• temperature of the skin is increased 
• the substance remains in contact with the skin for a longer period of time 
• evaporation of volatile materials is prohibited. 

In summary, always take into consideration the heat that may be involved when working 
with chemicals. Higher temperatures from body heat, weather or heated chemicals can 
mean injury from chemical exposure is much more likely. Gloves should be changed much 
more often in hot conditions. If a chemical does permeate through a glove, or more likely is 
taken into the glove already on the hand, it can cause more damage because of occlusion 
and increased absorption of the chemical through skin (article retrieved from 
http://ehstoday.com/ppe/hand-protection/ehs_imp_36231). 

 Unlined nitrile gloves can be washed thoroughly on the inside to prevent potential 
absorption, exacerbated by the occlusion issues raised above.  Furthermore a storage box 
on vehicles for PPE will prevent the gloves from getting contaminated, as they are pressed 
in beside the spray tank amongst the chemical concentrate, as seen in the photo of the 
handgun in the section on steel lances in this appendix. 

Protective Vest 

The PAKMAN protector vest from Croplands provides a chemical resistant foam barrier 
from a chemical spill down the back, as well as added comfort for prolonged spraying 
episodes. 

 

PAKMAN protective vest fitted to straps and frame of knapsack 
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Disposable Respirators 

3M 9900 Techsheet in red. 

The 3M™ 9900 Specialty Series Respirators have been developed for particular working 
environments. The 9900 Specialty Series Respirators provide effective respiratory 
protection against exposure to solid particles and/or non-volatile liquid particles as well as 
offering relief from certain gases/vapours. They can be used for a wide range of 
applications from mining and weed spraying to waste sorting. These products meet the 
requirements of Australian / New Zealand Standard AS/NZS 1716:2003 for Respiratory 
protective devices. 

They should be used to protect the wearer from solid and non-volatile liquid particles and 
certain gases/vapours only. 

Products are classified by filtering efficiency and maximum total inward leakage 
performance (P1 & P2), also by organic vapour filter capacity (Type G). 

P1 Filters are intended for use against mechanically generated particulates such as those 
generated from sanding, grinding, drilling, sweeping etc. 

P2 Filters are intended for use against both mechanically and thermally generated 
particulates e.g. welding, brazing etc. P2 filters may also help reduce breathing in 
pathogenic biological airborne particulates such as influenza virus. 

Type G Filters are intended for use against organic compounds with low vapour pressure 
i.e. less than 1.3Pa (0.01mm Hg) at 25°C (this includes most agricultural chemicals). 
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Fit Check 

1. Cover the front of the respirator with both hands being careful not to disturb the fit of the 
respirator. 

2. VALVED respirator - INHALE sharply. 

3. If air leaks around the nose, re-adjust the noseclip to eliminate leakage. Repeat the 
above fit check. 

4. If air leaks at the respirator edges, work the straps back along the sides of the head to 
eliminate leakage. 

Repeat the above fit check. 

If you CANNOT achieve a proper fit DO NOT enter the hazardous area. See your 
supervisor. 

Users should be fit tested in accordance with AS/NZS 1715. 

 
9913V A GP1 rated disposable respirator  
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