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Literature review of the impacts on human health arising from the use of 
glyphosate for weed control purposes on road reserve and public space. 

Executive Summary 

A literature review of the impact on human health of the use of glyphosate for weed control 
on road reserve and public space has been undertaken. As little scientific information was 
available on the impact on human health of glyphosate use in public spaces, this review 
examined possible exposure pathways and reviewed the international scientific literature on 
the toxicity of glyphosate on human health. This report does not present a comprehensive 
human health impact assessment. 

The use of glyphosate is controlled within most developed countries by local Environmental 
Protection Agencies (EPA) or similar organisations. Such organisations regularly review the 
international scientific literature on the use of agrichemicals before permitting the continued 
use of such products. An international review of the human health effects of glyphosate is 
currently underway by the European Union. As part of the reregistration process for 
glyphosate in the EU, independent scientific institutes in Germany have reviewed hundreds 
of recent studies and articles on the human health effects of glyphosate. The 2014 German 
review concluded that there was no evidence to support the contention that glyphosate 
causes cancer, nor that it is a teratogen, an endocrine disruptor nor the cause of many other 
diseases.  On this basis it is likely that the European Commission will legislate in 2015 for 
the continued use of the active substance glyphosate as a herbicide. The NZ EPA bases 
much of its assessment requirements on international reviews and data. 

The potential pathways for exposure of residents or road-users to glyphosate used in the 
road corridor or public spaces were reviewed. Although it is possible for the public to be 
exposed to the spray drift and the chemical residue on the weeds, road-users would have to 
go out of their way to be present when the spraying was taking place. 

On the basis of few plausible exposure pathways being identified and the recent 
international conclusion supporting the low human health effects of glyphosate, it is 
concluded that the use of glyphosate for weed control in the road corridor poses no 
unacceptable health risks to humans when used in accordance with the NZS8409 
requirements. 
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Scope 

The scope of the review was to focus on the statement:  “The impacts on human health 
arising from the use of glyphosate for weed control purposes on road reserve and public 
space.” 

The literature search of the statement above revealed little in the way of scientific 
investigations specifically focused on road side spraying of glyphosate and the associated 
human health impacts. The search identified that many Councils around NZ utilise 
glyphosate for weed control in public places – no additional information was found in relation 
to the impacts on human health. The scope of this review then focussed on identifying the 
potential exposure pathways and the toxicity of glyphosate. It should be noted that a 
literature review was requested – not a comprehensive human health impact assessment.  

For the weed control spray programme to have a toxic effect on human health, the 
contractor, resident or road-user must first be exposed to the agrichemical and the 
agrichemical must exert a toxic impact. The scope of this report examines the likely 
exposure pathways as well as the recent scientific literature on the toxicity of glyphosate. 

There are many reviews, reports and investigations available internationally on the toxicity of 
glyphosate and its impact on human health and the environment. Not all of these reports or 
studies carry equal weighting. For the investigation findings to be accepted by the 
international scientific community, the methodology of the work and the interpretation of the 
results must meet the minimum standards for scientific studies. Such requirements are 
documented in the EU standards and include factors such as appropriate sample/population 
size, control samples, identification and control of other variables, and reproducible results, 
for example.  

While anecdotal studies and reports present results and conclusions, the methodologies 
often do not meet the international scientifically accepted best practice requirements and 
consequently the results are interesting but not necessarily accepted. Both internationally 
accepted scientific studies (typically peer reviewed prior to publication) and anecdotal 
reports (often by interest groups) were reviewed as part of this investigation, with the 
scientifically reviewed/accepted reports carrying a greater weight in terms of results.  

Background 

What is Glyphosate? 

Glyphosate is a low toxicity broad-spectrum non-selective herbicide which is particularly 
effective on broadleaf weeds and grasses. It was discovered to be a herbicide by John E. 
Franz in 1970 and first brought to the market by Monsanto under the trade name, Roundup 
in 1973. Monsanto retained exclusive rights in the United States until its patent expired in 
September 2000. 

Glyphosate is widely used around the world and has been formulated into dozens of other 
products sold for use for agriculture, horticulture, viticulture and silviculture purposes as well 
as garden maintenance. It is commonly used by the general public and available off the shelf 
at supermarkets and garden centres.  It has been estimated that glyphosate sales make up 
about 60% of the total non-selective herbicide sales around the world. Glyphosate is sold in 
NZ under several of brand names (Agropro, Nufarm, Polaris etc). Some of these brands 
provide glyphosate in a pre-mixed form with a surfactant (surface active agent or wetting 
agent) that enhances the “stick-ability” of the herbicide. The choice of surfactant varies 
between brands. 
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Glyphosate is absorbed through the foliage of the plant and kills the plant by interfering with 
the synthesis of the plant enzymes. It does this by inhibiting the enzyme EPSMS and amino 
acid metabolism in what is known as the shikimic acid pathway. This pathway does not exist 
in humans or animals. Because of this mode of action, it is only effective on actively growing 
plants. Glyphosate and formulations such as Roundup have been approved by regulatory 
bodies worldwide and are widely used. Much of the continuing international discussion 
focuses on the use of glyphosate associated with genetically modified plants/food sources.  

The use of glyphosate in New Zealand is governed by the Hazardous Substances and New 
Organisms Act 1996 (HSNO Act) and NZS 8409:2004 Management of Agrichemicals.  

NZS 8409:2004 Management of Agrichemicals is approved as a Code of Practice pursuant 
to sections 78 and 79 of the Hazardous Substances and New Organisms Act.  It provides 
guidance on the safe, responsible and effective management and use of agrichemicals. 

Use by AT 

Auckland Transport has continued to use the same chemical herbicides and vegetation 
control measures that had been previously adopted by the legacy council organisations. This 
means that glyphosate is used for vegetation control throughout Rodney District, Waitakere 
City, Manukau City, Papakura District and Franklin District.   

Generally there are 3-4 spraying cycles per annum with 2-3 sprays between October and 
April and one spray between May and September. AT undertakes weed control in the road 
corridor in accordance with the requirements of Section 5.3.1.1 of NZS 8409:2004 
Management of Agrichemicals.  These requirements include: 

 The use of hand-held wands in urban areas,

 Minimisation of spray drift/no spraying under windy conditions,

 Public notification of the spray programme, and a

 A no-spray register.

Other Users 

Glyphosate is used by most, if not all Councils around New Zealand for the purpose of weed 
control. The product is also widely used by farmers, the Department of Conservation and 
Auckland Council Parks.  

Exposure Pathways 

When examining the human health effects associated with spraying roadside weeds with 
glyphosate, the potential exposure pathways are an important consideration. In this instance, 
there are two populations potentially exposed to the product: the contractor who mixes, 
handles and delivers the control spray, and the resident or road user who may be in the area 
at the time. 

Contractor exposure: the contractor is exposed to the higher concentration product as part of 
the mixing and dilution process when preparing the solution for weed control. The contractor 
is required, under the Health and Safety in Employment Act, to wear appropriate personal 
protective equipment (PPE) such as glasses/goggles, gloves and overalls as advised in the 
handling requirements for agrichemicals. Face masks to protect against inhalation of the 
product are unlikely to be required in this instance due to the non-volatile and low odorous 
nature of the glyphosate solution. Potential exposure pathways include dermal contact and 
eye splashes, both of which are managed by PPE. Inhalation of the sprayed droplets is a 
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This review summarises the processes involved in the most recent review and relies on the 
studies by the independent international scientific organisations involved for the most recent 
toxicological, environmental and human health impact assessments. 

NZ Hazard Information 

Glyphosate has been licenced for use in New Zealand by the Environmental Protection 
Agency (EPA), formerly the Environmental Risk Management Agency (ERMA).  The EPA is 
responsible for classifying all chemicals imported into and used within New Zealand. In 
undertaking the classification and hazard rating of any chemical, the EPA must consider the 
current scientific knowledge and research available at the time of registration. The EPA 
relies on international testing data and studies when making the assessment for registration 
as very little, if any, tests/studies are actually undertaken in the NZ environment.  

Glyphosate (as Roundup) is a low toxicity herbicide and has been given a hazard rating of 
6.1E by the NZ EPA. The 6.1 refers to the class of general toxic action and the E identifies 

possible but low risk pathway as the spray regulations require the wand to be hand held, 
kept very low to the ground, and not used under windy conditions, minimising any 
opportunity for any such exposure. 

Unintentional resident/road user exposure: residents and road users may potentially be 
exposed to spray drift of the diluted product during the spray process. NZS8409 establishes 
a series of requirements around how, when and under what environmental conditions 
agrichemicals may be used in publically accessible places. If these requirements are 
adhered to, it is unlikely that residents or others will be directly exposed to the spray. Should 
residents come in contact with the spray residue on weeds at the road side immediately after 
spraying, the main exposure pathway would be via dermal contact. Inhalation of the spray 
droplets is expected to be a very minor exposure pathway. 

The length of time the resident may potentially be exposed is expected to be very short, and 
only while the residue dries on the weeds, possibly up to 1 hour. 

Given the low frequency of the spray programme (3-4 times each year) the opportunity for 
direct exposure to glyphosate used in the weed control programme by AT is low. The spray 
programmes are publically notified in accordance with NZS8409 and a resident or road 
users can choose to be deliberately absent from the property/area at the time. 

The potential for exposure to the weed control spray by residents and road users is minimal 
and deliberate steps can be taken to avoid the spraying vehicles and the sprayed weeds. On 
this basis, the potential exposure pathways for residents and incidental road users are 
assessed as negligible. 

Toxicity Information and Scientific Reviews 

Glyphosate has been subject to literally hundreds of scientific studies and assessments 
around the world over the past 40 years. The volume of scientific data, anecdotal studies 
and assessments of glyphosate and its impact on human health, animals, plants and the 
environment is vast and too large to be comprehensively reviewed in this report.  

International regulatory authorities undertake regular reviews of chemicals, and in particular 
herbicides, to ensure chemicals authorised for use meet the current scientifically supported 
labelling and handling standards and health requirements. The use of glyphosate 
internationally has been reviewed approximately every 10 years as part of the reregistration 
process. The European Union is currently in the process of completing a comprehensive 
review of glyphosate.  
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a. there was no convincing evidence that glyphosate caused cancer (in animals or
humans),

b. glyphosate is not teratogenic or developmentally toxic to foetus,

c. there were no fertility, reproductive or endocrine modulation effects, and

d. under present and expected conditions of use, glyphosate did not pose a health risk to
humans.

On this basis it was concluded that there were no safety problems with glyphosate and it 
was given further approval as a herbicide4. 

the strength of the effect. The classification system uses the ranking A-E to identify the 
strength of the effect with A being the most strong and E being the least1. Glyphosate is also 
rated 6.4A (irritating to the eye), 9.1B (harmful to the aquatic environment in general), and 
9.1D (slightly harmful to fish). Glyphosate is not rated in respect to irritation to the skin (6.3) 
or inhalation (6.5) as the level of irritation via these exposure pathways is very low.  

International Assessments 

As in NZ, all pesticides in the US, UK and EU must also be evaluated and registered. The 
registration process relies on the information available at the time regarding toxicology, 
environmental fate, residue chemicals, human health impacts and other relevant information. 
As science, testing and assessment processes advance, registered chemicals must pass 
through a reregistration process to confirm that the continued use of the chemical meets all 
new/more stringent standards. 

1. USA

The US EPA currently rates glyphosate as having a low to very low toxicity (Toxicity 
Category III), with minimal effects clearing in less than 24 hrs for primary eye irritation and 
mild or slight irritation after 72 hrs exposure for primary skin irritation. Glyphosate is non-
volatile and not rated for inhalation effects2. 

Glyphosate was first used in the US as a herbicide in 1974 however, the US Environmental 
Protection Agency (USEPA) initially registered the monoammonium salt of glyphosate for 
herbicide use in 1984. The reregistration process was initiated in 1993 with a request for 
more toxicology, environmental fate and assessment data3. The Registration Eligibility 
Decision (RED) supported the reregistration of glyphosate on the basis of a review of 
available information at the time concluding that “if the product was used in accordance with 
the labelling glyphosate will not pose unreasonable risks or adverse effects to humans or the 
environment.”  

2. UK

Glyphosate was first used in the UK in 1976 as a non-selective systemic herbicide. As in 
other countries, the UK also has a rigorous assessment and approvals process for 
pesticides to ensure the protection of people, creatures and plants and to safeguard the 
environment4. The UK is currently involved in the EU wide approval and review programme 
for active substances. 

3. EU

Glyphosate was included in the European Union (EU) review programme in 2002. A series 
of comprehensive scientific reviews were undertaken as part of this process5 (with 150+ 
references contained therein) where current scientific tests and assessments on human and 
animal health were assessed. The review concluded that: 
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 A dossier to be completed on the basis of scientific peer-reviewed open literature in
accordance with the EU accepted test methodologies8

 A Member State be appointed to carry out the initial risk assessment and prepare a
Draft Assessment Report (DAR)

 The DAR must be publically available and consultation with expert scientists from
regulatory authorities of the Member States must take place

 The EFSA (an independent scientific organisation) to prepare the draft scientific
report concluding the assessment for the European Commission

 The European Commission will make the legislative decision whether or not to
include the substance in the Union’s list of approved active substances.

A further review of glyphosate was initiated in 2012 in accordance with the EU regulation7 
with a final completion date of 2015. Germany was appointed as the Member State to write 
the draft re-assessment report and used several authorities in Germany to collaborate in this 
process (the Federal Institute for Risk Assessment (BfR), the Federal Environment Agency, 
the Julius Kuehn-Institute and the Federal Office of Consumer Protection and Food Safety). 
In preparing the draft assessment report (DAR) these German organisations each had a 
different focus and were responsible for reviewing all relevant and available scientific data.  

The BfR was commissioned to assess the human health risk of glyphosate and prepare a 
draft report as part of the re-assessment process. The Institute assessed the health risks to 
users and uninvolved third parties arising from the use of the active substance glyphosate 
and pesticides containing glyphosate as well as the health risk to consumers resulting from 
pesticide residues in and on foods. While road spraying was not specifically addressed, 
consumption of sprayed crops and risks to thrid parties were. The review included: 

 more than 150 new toxicological studies were evaluated for the first time and are
described in detail in the draft report by BfR,

 all available toxicological studies (nearly 300) were re-assessed from the point of
view of compliance with actual quality standards in study methodology and
confirmation of interpreted results,

 approx. 900 publications from scientific journals have been considered in the draft
report and

 more than 200 publications were reviewed in detail.

EFSA published the initial assessment (DAR) on its website in March 2014 and the 
consultation process was undertaken during 20149-10. EFSA was expected to publish a draft 
report on the DAR and comments by other Member States by late 2014. The European 
Commission is expected to make its decision of the reregistration of glyphosate in early 
2015. This process is still in progress and a final decision has yet to be made. 

The BfR DAR10-11 concluded the available data do not show carcinogenic or mutagenic 
properties of glyphosate. The was no evidence that glyphosate is toxic to fertility, 
reproduction or embryonal/fetal development in laboratory animals. Based on all 
reproductive and developmental toxicity studies available, glyphosate was not considered 
teratogenic in rats or rabbits and is unlikely to cause reproductive or teratogenic effects in 

The European Food Safety Authority (EFSA6) has been responsible for the EU peer review 
of active substances used in plant products since 2002. A new EU regulation in 20097 
specified the review process and supporting information required for the approval and 
reregistration of plant products. This regulation requires: 
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humans. The report concludes that the use of glyphosate does not pose unreasonable risks 
to humans10-11. 

In addition ot the review of glyphosate, BfR examined the additives in comercially avaialble 
products. BfR11 believes that there is convincing evidence that the measured toxicity of some 
glyphosate containing herbicides is the result of the co-formulants in the plant products (e.g., 
tallowamines used as surfactants). Therefore BfR calls special attention to the co-formulants 
and incorporated a toxicological assessment of tallowamines in its draft report. 

There has been a series of recent studies examining the toxicity of the co-components and 
many have concluded that the toxicity observed in the glyphosate-based formulations may 
be attributed to the presence of surfactants – in particular the tallow amine additives (or 
polyethoxylated tallow amine – POEA)12-14. This additional conclusion is currently being 
investigated further as part of the reregistration assessment and is likely to be the cause of 
the current delay in the EC decision.  

4. Department of Conservation NZ

Recently a NZ university student completed a thesis on the impact of glyphosate with and 
without POEA on NZ skinks and concluded that POEA mixed with glyphosate is likely to 
cause adverse effects on skinks15. On the basis is this research the NZ Department of 
Conservation currently requires the glyphosate products used near threatened lizard species 
to be free of POEA16. 

Issues 

Assessments by legacy Council 

Recently the AT Board was given a paper/presentation by the Weed Management Advisory 
in Auckland. The group presented its concerns around the continued use of glyphosate by 
AT for weed control, in particular, potential human rights violations. Members of this group 
had presented similar concerns in relation to the use of glyphosate to previous legacy 
councils. Dr Meriel Watts provided a number of papers to the NSCC in support of 
discontinuing glyphosate use in 200617-18. These studies and summaries were presented by 
Dr Watts as evidence of the toxicity of glyphosate, links to non-Hodgkin’s lymphoma as a 
result of glyphosate exposure, implications of glyphosate exposure and ADD/ADHD and 
endocrine disruption.  

NSCC sought a scientific review of these studies at the time and a report was presented to 
committee by a principal toxicologist from Golder and Associates19. The toxicologist 
reviewed the studies identified by Dr Watts and concluded that the “weight of evidence from 
the studies referenced by Dr Watts…..does not support the view that glyphosate is 
carcinogenic to humans nor that it disrupts endocrine systems or causes ADD/ADHD in 
children.” 

International Lobby Groups 

Internationally, lobby, industry and environmental groups have a strong interest and equally 
strong opinions relating to the use of glyphosate. Most groups have websites and list recent 
studies and reports on the merits or dangers of glyphosate depending on their stance. 
Recent studies and publications have concluded that glyphosate is being accumulated in 
breast milk of mothers20, bio-accumulated in human urine21, implicated in chronic kidney 
disease in Sri Lankan farm workers22, epidemiologically associated with non-Hodgkin’s 
lymphoma23 and a range of other diseases in humans24-25.  
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Scientific assessments (using regulations and methodologies such as EU 440/20088) of 
such studies typically identify flaws in the methodology (these are also identified on the 
industry group websites), noting that conclusions are likely to be based on: 

 anecdotal evidence rather than rigorous measurements26,

 uncommon or non-standard exposure pathways (such as lack of personal protective
equipment or historic exposure)27,

 flawed or incomplete methodologies28, or

 used only a small number of test samples rather than a larger representative number26.

Further, just because glyphosate may be able to be detected in human or animal tissue or 
samples, it does not mean that the chemical will cause effects or disease29.  

Differentiating between the pre-mixed and unmixed glyphosate products is important. Many 
anecdotal studies do not clearly identify which product the test population (animals or 
humans) may have been exposed to. Commercially available glyphosate products in NZ 
may be purchased as either glyphosate in solution or as a ready mixed solution containing a 
wetting agent or surfactant. Care must be taken when assessing the toxicity and other 
human health impacts of glyphosate to differentiate between the mixed glyphosate products 
and the unmixed glyphosate solution. Most studies make this distinction clear, particularly 
the peer-reviewed scientific assessments, however it would be a mistake to assume that any 
detected toxicity results from the mixture can be attributed to unmixed glyphosate. 

Recent Review of Glyphosate use in Auckland 

AT completed a review of the use of glyphosate for weed control in the road corridor by 
contractors in the Auckland region in late 2014. The review identified that there was a variety 
of different products used by the AT contractors for weed control in the road corridor. These 
are summarised below. It is apparent from the list of additives that only the Polaris product is 
not pre-mixed with a surfactant or wetting agent. 

Product used Glyphosate 
Conc 

Additives 

Polaris 450 45% NIL 

Agpro Gylphosate 510 510 g/L Alkyl polyoxyethylene phosphate <200g/L 

Agpro Glyphosate 360 360 g/L Tallow amine ethoxylate <200g/L 

Weedmaster G360 10% w/v Tallow amine ethoxylate (5-15%) 

The review concluded: 

 AT relies on contractors to undertake weed management and therefore is responsible
for ensuring that the contractor’s comply with the NZ requirements (Code of Practice
NZS8409:2004) via the maintenance contracts.

 AT complies with the objectives in the AC Weed Management Policy

 AT should consider the use of the least toxic glyphosate products available on the
market

Conclusions 
This report has examined the literature available on the impact on human health from the 
use of glyphosate for weed control programmes in the road corridor/public spaces. To 
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conclude that the weed control programme is having an impact on human health, there must 
exist a plausible exposure pathway and the agrichemical used must have a documented 
toxic effect on the target population. 

The high-level assessment under taken for this report identified few plausible pathways for 
exposure of residents or road-users. Although it is possible for residents and road-users to 
be exposed to the spray drift and the chemical residue on the weeds, such road-users would 
have to go out of their way to be present when the spraying was taking place. Exposure in 
this manner is expected to be minor, particularly if the weed contractor adheres to the 
NZS8409 regulations and requirements around spraying. There is a plausible exposure 
pathway for contractors mixing and using the agrichemical and appropriate PPE is advised. 

A current international review of the toxicity/human health impacts of glyphosate is nearing 
completion and the draft assessment has concluded that the use of glyphosate poses no 
unacceptable health risks to humans.  

On the basis of the international findings, this literature review concludes that the use of 
glyphosate for weed control in the road corridor poses no unacceptable health risks to 
humans when used in accordance with the NZS8409 requirements. 
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