Draft Background Document
This is a working document produced under the HBM4EU prioritisation process. It consolidates input from HBM4EU partners, stakeholders and the EU Policy Board. It does not reflect the views of the HBM4EU consortium. 
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This background document links to the background document on Polyethoxylated (POE)-tallowamine, which is present in many glyphosate-based formulations.  
[bookmark: _Toc522271039]Substance identification
	Substance scientific name
	Glyphosate

	CAS number
	1071-83-6

	EC number
	213-997-4

	Other names
	N-(phosphonomethyl)glycine, (phosphonomethyl-amino)-acetic acid, 2-[(phosphonomethyl)amino]acetic acid, Glifonox, Glycel, Glycine, N-(phosphonomethyl)-Glyphosate acid, MON 0468, MON-0573, MON 2139, Muster, N-(phosphonomethyl)glycine, Phosphonomethyliminoacetic acid, Rondo, Sonic, Spasor, Sting, Tumbleweed, USEPA/OPP 
Pesticide Code: 417300, UNII-4632WW1X5A


The Netherlands also nominated N-(phosphonomethyl)glycin isopropylammonium in conjunction with glyphosate: 
	Substance scientific name
	N-(phosphonomethyl)glycin isopropylammonium

	CAS number
	38641-94-0

	EC number
	689-719-4

	Other names
	-


[bookmark: _Toc522271040]Actors that nominated this substance or substance group
	EU Policy Board
	Countries
	Stakeholder Forum

	European Commission
	5
	European Environmental Bureau, Health and Environment Alliance

	
	Belgium, Netherlands, Latvia, Spain, Switzerland
	


[bookmark: _Toc522271041]Overview of the information submitted
· Gaps in the information provided: No major gaps
· Hazard: Comprehensive information and links to risk assessments
· Exposure: Some HBM data available and well referenced
· Regulatory status: Comprehensive information, also for national level 
· Public concern: Strong evidence of concern
· Technical feasibility: References to available studies
[bookmark: _Toc522271042]Knowledge gaps and proposed research activities
[bookmark: _Toc522271043]European Commission
HBM4EU should verify through targeted human biomonitoring studies which consider samples of different matrices (urine, blood), the exposure of European populations, including a) consumers (including vulnerable populations such as children); b) residents close to agricultural areas; and c) in occupational settings.
HBM4EU should review data available to them to examine whether the glyphosate at high exposure levels are below or above the levels considered in the risk assessments carried out by EFSA.
Proposed research activities: 
· New data on particular chemicals
· New data on a specific population groups or subgroups
[bookmark: _Toc522271044]Belgium
As recently reviewed by Paumgartten (2017), human risk assessment would greatly benefit from additional good quality epidemiology studies with reliable quantitative estimations of Glyphosate exposure (Paumgartten and José 2017)
In addition, a strategy has to be developed on how to deal with short living pollutants/metabolites (e.g. glyphosate and AMPA) and related health effects (how and when should samples be taken to monitor exposure, what about using biobanked samples, interpretation of (existing) HBM results, etc).
Proposed research activities: 
· New data on a specific population groups or subgroups
[bookmark: _Toc522271045]Latvia
To establish residue levels in the human biomaterials.
Proposed research activities: 
· New data on a specific population groups or subgroups
· Linkage of environmental and food chain contamination with biomonitoring data in different geographical regions and influence of specific diets.
[bookmark: _Toc522271046]Netherlands
Confirmation of exposure. 
Proposed research activities: 
· New data on a specific population group or subgroup
· Development of new research activities
· New approaches to the analysis of existing data
[bookmark: _Toc522271047]Spain
More data on the exposure of the general population to pesticides are required.
Find the most reliable biomarkers.
Epidemiological studies linked exposure to glyphosate with asthma, cancer (including non-Hodgkin lymphoma and multiple myeloma), endocrine disruption, and early developmental effects.
Proposed research activities:
· New data on a specific population groups or subgroups
· Development of new research activities
[bookmark: _Toc522271048]Switzerland
Proposed research activities: 
· New data on a specific population groups or subgroups
[bookmark: _Toc522271049]European Environmental Bureau
Glyphosate is the world’s most used pesticide (global use in 2014: 825,804 t – see Benbrook 2016). At the same time, it is one of the least monitored pesticides, because analytically it cannot be covered by a group method, but by separate analysis. In Germany for instance, according to official figures, there was an average use (2009-2014) of 5,200 t of glyphosate (active ingredient), representing 11.8% of the total amount of pesticides. However, during the same period – according to data of the BVL (Bundesinstitut fuer Verbraucherschutz und Lebensmittelsicherheit) routine monitoring of food products generated an annual average 1,173 residue data for glyphosate while the annual average across all pesticides was 6,294 residue data (see table below) . Thus, a huge discrepancy exists between the amount of use and residue monitoring.
[image: ]
In addition, monitoring data of water samples is scarce (Desmet et al. 2016). An indication for water as a source of human exposure is also that glyphosate was detected in all analyzed samples of German beer (Umweltinstitut Muenchen 2016). 
l). Monitoring water in addition to food products, however, would be highly relevant, because glyphosate seems to be found ubiquitous in human urine. This was shown in the grey literature from Germany (Krüger et al. 2015 - PK-Daten- Handout.pdf), and in scientific papers for Denmark (Knudsen et al. 2017) and Germany (Conrad et al. 2017). Recently, glyphosate has been detected in maternal and fetal serum in Thailand (Kongtip et al. 2017)
Knowledge needs: 
1. Some of these data were generated using ELISA (Krüger et al. 2015) and some by HPLC fluorescence detection (Kongtip et al. 2017) and some by GC-MS-MS tandem analysis (Conrad et al. 2017). A controversy exists about the comparability of data generated by ELISA as compared to existing chromatographic methods, however no comparative study seems to exist. Because ELISA is less expensive, it would be helpful if ELISA would be validated in comparison to chromatographic methods to enable a wider and accepted use or a final dismissal of this analytical method for glyphosate monitoring.
2. The ubiquitous occurrence of glyphosate in humans as shown by urine analyses is generally acknowledged (see section BACKGROUND). However, the source of human exposure is unknown. Therefore, an exemplary comprehensive analysis (urine samples, food, drinking water and beverages of those whose urine will be analysed) could shed light on this ubiquitous human exposure.
Proposed research activities: 
· New data on a specific population groups or subgroups
· Development of new research activities
· New approaches to the analysis of existing data
A re-evaluation of the hazard assessment of glyphosate. See submitted report (Clausing 2017)
[bookmark: _Toc522271050]Health and Environment Alliance
-Glyphosate is the most used herbicide in the world. Yet, this is one of the least monitored pesticides in the world. It is not possible to use a group method, and instead separate analyses have to be made. So, there is an urgent need for monitoring of glyphosate residues in order to produce harmonised, comparable data about exposure of the European population, with particular attention to vulnerable groups of the population (pregnant women and children), and groups of population most likely to be exposed (agriculture workers, populations leaving in areas of intensive agriculture use…)
There is a particularly scarce data about glyphosate presence in water samples. Glyphosate has been found in all tested samples of German beer and of human urine. It has also been detected in maternal and fetal serum in Thailand.
There is a controversy about the comparability of data generated by ELISA on the one hand and the data generated under existing chromatographic methods. It would be helpful if ELISA would be validated in comparison to chromatographic methods to enable a wider and accepted use or a final dismissal of this analytical method for glyphosate monitoring. 
See the following studies: (Conrad et al. 2017; Kongtip et al. 2017)
Proposed research activities: 
· New data on a specific population groups or subgroups
· Development of new research activities
· New approaches to the analysis of existing data
In the light of the ongoing controversy about the re-approval process of glyphosate on the EU market, we believe it would be relevant to consider re-evaluating the hazard assessment of glyphosate (See the report (Clausing 2017)
[bookmark: _Toc522271051]Hazardous properties
[bookmark: _Toc522271052]Current knowledge gaps on hazardous properties
[bookmark: _Toc522271053]European Commission
Not classified under CLP as an irritant of the skin based on studies in animals, but limited data on skin irritation potential in humans.
Not classified under CLP for respiratory irritation (STOT SE 3; H335) but insufficient data on respiratory irritation potential in humans.
Not classified as mutagenic under CLP based on findings in standard assays. Not classified under the CLP Regulation for fertility or developmental effects based on animal studies.
EFSA and ECHA (RAC) concluded that classification for carcinogenicity is not warranted.
IARC have concluded that “Glyphosate is probably carcinogenic to humans (Group 2A). The Joint FAO/WHO Meeting on Pesticide Residues (JMPR) concluded that glyphosate is unlikely to pose a carcinogenic risk to humans from exposure through the diet.
Additional references: 
· FAO/WHO, 2016; ECHA, 2017; Vandenberg et al. 2017; Myers et al. 2016b; IARC 2015; European Food Safety Authority (EFSA) 2017, 2015; Niemann et al. 2015)
[bookmark: _Toc522271054]Belgium
Glyphosate is the most widely used herbicide, and has been extensively studied and evaluated.
Although all regulatory bodies worldwide, consider the a.s. devoid of carcinogenic properties, the IARC has classified Glyphosate category 2A (“probably carcinogenic in humans”), a classification that considerably triggered the debate over health risks of this a.s.. More specifically, certain investigators, including IARC, consider that Glyphosate could be associated with Non-Hodgkin Lymphoma, on the basis of epidemiological data. In addition many other severe adverse outcomes have been suggested (Krueger et al. 2014).
Notwithstanding all that, extensive guideline and open literature studies, relied upon by most regulators, indicate that reference doses can be established.
[bookmark: _Toc522271055]Latvia
See: (EFSA 2015; ECHA 2017b)
[bookmark: _Toc522271056]Netherlands
Glyphosate: An extensive dossier with toxicity information is available. IARC proposed a classification 2A for the carcinogenicity of glyphosate, although the majority of governmental institutes do not classify/ consider glyphosate a carcinogen.
[bookmark: _Toc522271057]Spain
ECHA 15 March 2017 – RAC (Risk assessment Committee) assessed glyphosate’s hazardousness and concluded that the scientific evidence available at the moment warrants the following classifications for glyphosate according to the CLP Regulation: Eye Damage 1; H318 (Causes serious eye damage) Aquatic Chronic 2; H411 (Toxic to aquatic life with long lasting effects). 
RAC concluded that the available scientific evidence did not meet the criteria in the CLP Regulation to classify glyphosate for specific target organ toxicity, or as a carcinogen, as a mutagen or for reproductive toxicity (ECHA, 2017).
Nevertheless the hazard classes for which classification was proposed by the German competent authority were specific target organ toxicity (repeated exposure) (category 2), eye damage/irritation (category 1), and toxicity to the aquatic environment (Aquatic Chronic 2).
See: (Myers et al. 2016; BAuA, Germany 2016; EFSA 2015; IARC n.d.; EFSA 2017)
[bookmark: _Toc522271058]Switzerland
In Switzerland, data regarding exposure to glyphosate is missing. HBM values for the general population as well as for specific groups such as children, elderly are not available. Public and political concern are high and independent data is needed.
[bookmark: _Toc522271059]European Environmental Bureau
The endocrine disruption potential of glyphosate has not been fully assessed using the updated test guidelines that include specific endocrine endpoints. And glyphosate-based products are not tested as rigorously as the active substance. But scientific evidence indicates that glyphosate alone and glyphosate-based products alter the hormone metabolism in different mammalian cell lines (Walsh et al. 2000; Thongprakaisang et al. 2013) and have been reported to reduce the conversion of androgens to oestrogens (resulting in production of more male than female hormones), with formulations causing a stronger effect (Defarge et al. 2016; Richard et al. 2005). In experimental studies with mice, glyphosate-based products also alter the reproductive hormone metabolism and reduce fertility (M. A. Romano et al. 2012, 2012; R. M. Romano et al. 2010; Varayoud et al. 2017). Although European Authorities have classified glyphosate as non-toxic to reproduction and development, some studies in public scientific literature report that pups exposed to glyphosate-based products developed abnormal reproductive organs and had altered mating behaviour (Dallegrave et al. 2007; Guerrero Schimpf et al. 2017). 
Further, in a Danish farm, 38 live-borne one-day-old piglets had extraordinarily high percentages of abnormalities including serious cranial and skeletal malformations. By switching to non-GM and glyphosate-free feed the farmer instantly observed positive changes in the health of the sow herd.
The immunotoxic potential of glyphosate has not been assessed properly either. It is known that glyphosate has antibacterial properties since it was first licensed in 1970s (Franz, 1974) and it has been reported to affect the gut microbiota of animals, killing the beneficial bacteria and leaving the pathogenic ones behind (Krüger et al. 2013). This has been linked to adverse effects in farm animals, which feed on glyphosate-treated soya and corn feed (could also be linked with effect on development). Some studies suggest that this particular glyphosate action which affects the gut bacteria may have serious implications to humans as well (Samsel and Seneff 2013).
The neurotoxic potential of glyphosate has also not been assessed in regulatory studies despite some evidence of neurological adverse effects from the academic literature. These studies show that glyphosate and Glyphosate-based products affect the growth and development of nerve cells (Astiz, de Alaniz, and Marra 2009, 2009; Coullery, Ferrari, and Rosso 2016; Hernández-Plata et al. 2015). Glyphosate has been reported to disrupt the function of brain nerve signalling, brain cell organelles (mitochondria) and cause neuronal cell death all hallmarks of Parkinson disease (Negga et al. 2012; Garry et al. 2002; Wan and Lin 2016). Some studies have also found a strong correlation between exposure to glyphosate-based products and ADD/ADHD, Parkinson disease and autism (Garry et al. 2002, 2002; Wan and Lin 2016; Nevison 2014) that should be further investigated. 
The scientific community has raised concerns on the safety of glyphosate and glyphosate-based products, and calls for urgent actions: (1) human biomonitoring for glyphosate and its metabolites; (2) prioritisation of glyphosate and GBHs for hazard assessments, including toxicological studies that use state-of-the-art approaches; (3) epidemiological studies, especially of occupationally exposed agricultural workers, pregnant women and their children and (4) evaluations of GBHs in commercially used formulations, recognising that herbicide mixtures likely have effects that are not predicted by studying glyphosate alone.
[bookmark: _Toc522271060]Health and Environment Alliance
In December 2015, the WHO International Agency of Research on Cancer (IARC) classified glyphosate as a probable carcinogenic for humans and found that there is sufficient evidence of carcinogenicity in experimental animals (see monographs volume 112 https://www.iarc.fr/fr/media-centre/iarcnews/pdf/MonographVolume112.pdf ). However, the European Chemicals and Food Safety Agencies have disputed that finding and concluded that glyphosate is not carcinogenic to humans.
But the European assessment itself has been questioned.
On the one hand, an analysis by toxicologist Dr Peter Clausing highlights the fact that the European institutions dismissed or disregarded each set of cancer evidence, one by one when preparing their assessment (Clausing 2017)
On the other hand, based on an analysis of the raw data released by EFSA in December 2016 and the data annexed to an industry-sponsored review, Professor Chris Portier found that EFSA missed eight glyphosate-related increases in cancers documented in unpublished animal studies submitted by industry – thereby suggesting that the EFSA findings do not rely primarily on the original studies and the underlying raw data, as claimed by the agency (see Chris Portier’s letter to European Commission President Jean-Claude Juncker, 28 May 2017, available for download at: http://blog.pan-germany.org/wp-content/uploads/2017/05/Letter-to-Juncker28May2017.pdf ). 
Dr Clausing and Professor Portier have also jointly highlighted several concerns about the EU assessment and its different outcome than the one of IARC (Portier and Clausing 2017)
Considering that glyphosate is the most widely used herbicide in the world, these differences in findings call for further monitoring of the substance presence in people’s bodies and its potential link to adverse health effects in the long term.
Beyond the carcinogenicity debate, other aspects are critical.
• The endocrine disruption potential of glyphosate has not been fully assessed using the updated test guidelines that include specific endocrine endpoints.
• Glyphosate-based products are not tested as rigorously as the active substance is. This is important because the scientific evidence indicates that glyphosate alone and glyphosate-based products alter the hormone metabolism in different mammalian cell lines, and have been reported to reduce the conversion of androgens to oestrogens (resulting in production of more male than female hormones), with formulations causing a stronger effect. In experimental studies with mice, glyphosate-based products also alter the reproductive hormone metabolism and reduce fertility. Although European Authorities have classified glyphosate as non-toxic to reproduction and development, some studies in public scientific literature report that pups exposed to glyphosate-based products developed abnormal reproductive organs and had altered mating behaviour.
• The immunotoxic potential of glyphosate has not been assessed properly either. The anti-bacterial properties of glyphosate have been known since it was first licensed in 1970s and it has been reported to affect the gut microbiota of animals, killing the beneficial bacteria and leaving the pathogenic ones behind. This has also been linked to adverse effects in farm animals, which feed on glyphosate-treated soya and corn feed (could also be linked with effect on development). Some studies suggest that this particular glyphosate action which affects the gut bacteria may have serious implications to humans as well .
• The neurotoxic potential of glyphosate has also not been assessed in regulatory studies despite some evidence of neurological adverse effects from the academic literature. These studies show that glyphosate and glyphosate-based products affect the growth and development of nerve cells . Glyphosate has been reported to disrupt the function of brain nerve signalling, brain cell organelles (mitochondria) and cause neuronal cell death all hallmarks of Parkinson disease. Some studies have also found a strong correlation between exposure to glyphosate-based products and ADD/ADHD, Parkinson disease and autism, which should be further investigated.
Additional information: 
According to the CLP classification (Reg. 1272/2008), glyphosate is causes serious eye damage (H318) and toxic to aquatic life with long lasting effects (H411). 
The US state of California recently decided to list glyphosate as cancer causing (July 2017):
https://oehha.ca.gov/proposition-65/crnr/glyphosate-listed-effective-july-7-2017-known-state-california-cause-cancer 
The Danish Working Environment Authority (WEA) has declared glyphosate a carcinogen in 2015 (GMWatch 2015)
The Endocrine Disruption Exchange (TEDX) has included glyphosate in its list of potential endocrine disrupting substance. See here: https://endocrinedisruption.org/interactive-tools/tedx-list-of-potential-endocrine-disruptors/search-the-tedx-list 
Recent studies have found that:
· Scientific consensus of concern over the use of glyphosate (Myers et al. 2016a)
· Low-dose, long-term exposure to Roundup (of which main ingredient is glyphosate) causes disease in rats (Mesnage, Renney, et al. 2017)
· Glyphosate is likely toxic to male rodent reproductive system (Cai et al. 2017)  
· Increasing health concerns about the use of glyphosate are raising questions about the current safety standards (Vandenberg et al. 2017)
Additional references: 
· (Paganelli et al. 2010; Vandenberg et al. 2017; Paganelli et al. 2010; Mesnage, Bernay, and Seralini 2012; Chiara Perego et al. 2016; Mesnage, Phedonos, et al. 2017; Poirier et al. 2017)
[bookmark: _Toc522271061]Hazard classifications
	Responses to survey questions on hazard classifications

	IARC classifications
	2A

	Repr. 1B
	-

	STOT SE 
	1 – Switzerland only 

	STOT RE 
	-

	Neurotoxic
	-

	Immunotoxic
	-

	Respiratory sensitizer
	-

	Endocrine disrupting substance
	Suspected – EEB, HEAL, Switzerland, Spain
No – European Commission, Netherlands

	REACH SVHC
	No

	Emerging substance
	No

	Other
	Eye Damage 1; H318 (Causes serious eye damage) Aquatic Chronic 2; H411 (Toxic to aquatic life with long lasting effects) EFSA highlighted found reproductive-related effects in fish and crabs but concluded that there were not endocrine-related (EFSA, 2017).



	Classification according to CLP Regulation (EC) No 1272/2008

	Harmonised classification and labelling:

	According to the harmonised classification and labelling (CLP00) approved by the European Union, this substance is toxic to aquatic life with long lasting effects and causes serious eye damage.
	[image: GHS05: Corrosive][image: GHS09: Hazardous to the Environment]

	Reference: ECHA Substance Information on glyphosate, (ECHA 2017) 


REACH Annex III Inventory of substances 
Glyphosate is included on the Inventory of substances likely to meet the criteria of Annex III to the REACH Regulation. The inventory was produced using publicly available databases with experimental data and by using (Q)SAR model results. Indications for hazardous toxicological or ecotoxicological properties together with information on uses and other available relevant information have to be compared with the criteria in Annex III.
The following information is provided for glyphosate. See here.   
Harmonised classification for aquatic toxicity: The substance is listed in Annex VI of CLP as: Aquatic Chronic 2 
Harmonised classification for eye damage: The substance is listed in Annex VI of CLP as: Eye Dam. 1 
Suspected carcinogen: IARC monographs classified the substance as carcinogenic or probably/possibly carcinogenic 
Suspected hazardous to the aquatic environment: EPA Daphnia Magna toxicity model in VEGA (Q)SAR platform predicts that the chemical has a 48h EC50 of 20.75 mg/L (EXPERIMENTAL value); Fathead Minnow toxicity model (EPA) in VEGA (Q)SAR platform predicts that the chemical has a 96h LC50 of 4.54 mg/L (EXPERIMENTAL value)

European Commission’s Specific replies to questions under Hazard Classifications above:
(i) If the substance is a carcinogen, please enter the CLP classification. Reply: ECHA/RAC concluded that the data on glyphosate did not warrant classification for the CMR endpoints;
(ii) If the substance is a mutagen, please enter the CLP classification. Reply: ECHA/RAC concluded that the data on glyphosate did not warrant classification for the CMR endpoints;
(iii) If the substance is toxic to reproduction, please enter the CLP classification. Reply: ECHA/RAC concluded that the data on glyphosate did not warrant classification for the CMR endpoints;
(iv) Is the substance classified for Specific Target Organ Toxicity on the basis of single exposure (STOT-SE)? Reply: No classification warranted for STOT-SE as confirmed by ECHA/RAC;
(v) Is the substances classified for Specific Target Organ Toxicity on the basis of repeated exposure (STOT-RE)? Reply: No classification warranted for STOT-RE as confirmed by ECHA/RAC
[bookmark: _Toc522271062]Persistence and bioaccumulation potential
	PBT
	No

	vPvB
	No

	Very Persistent
	No


[bookmark: _Toc522271063]Exposure characteristics
[bookmark: _Toc522271064]Current knowledge gaps on exposure
[bookmark: _Toc522271065]European Commission
Only very limited HBM data are available from the US and Europe although the substance is widely used. US levels seem higher than those seen in Europe. 
[bookmark: _Toc522271066]Belgium
The few human biomonitoring studies (see Niemann et al, 2015), demonstrate that all measured urinary levels in the human population are obviously of no health concern, with systemic values <8%, and in most cases <1% of any reference dose.
However, it should be recognised that existing studies are relatively small scale (including at most 200 persons), and might suffer sampling bias or other flaws in study design.
As Glyphosate remains a major herbicide in agricultural practice, and it is far from clear what the impact would be of any withdrawal, it is of utmost importance to take informed decisions on its approval and use.
Nowadays, no regular monitoring of population exposure to any plant protection product exists.
Even if it is clear that every plant protection product authorised on the market has demonstrated no unacceptable risk for the population and the environment, a regular monitoring of the exposure of the population to the substances should be in place as precautionary measure and conferring complementary information for the most used products post-approval.
This becomes an essential measure and seems particularly relevant when the substance is, as glyphosate, subject of controversial scientific debate about its toxicity, and obviously, permanent background levels are present in the environment, including human body fluids.
[bookmark: _Toc522271067]Latvia
Lack of regional data across Europe; biomonitoring data can explain the patterns of geographical distribution and link it to environmental pollution and diets.
[bookmark: _Toc522271068]Netherlands
There is occurrence data (residue data on crops) and intake data available. Biomonitoring data could verify intakes.
[bookmark: _Toc522271069]Spain
More data on the exposure of the European population are required.
[bookmark: _Toc522271070]Switzerland
See: (Solomon 2016; Conrad et al. 2017)
[bookmark: _Toc522271071]European Environmental Bureau
How much glyphosate is used in EU? Eurostats reports than in 2014 more than a third of pesticides sold in Europe are herbicides (approx. 130,000 tonnes per year in EU out of approx. 395,000 tonnes of total pesticide sales) (Eurostat 2016). 
How much of those herbicide sales are actually glyphosate, considering that glyphosate-based products are the most used herbicides in EU? 
How much glyphosate reaches human and the environment? 
We urgently need human exposure data (food, drinking water, drinks) and environmental data.
[bookmark: _Toc522271072]Health and Environment Alliance
Glyphosate is the world’s most selling herbicide and since the late 1970’s the volume of glyphosate-based herbicides applied has increased 100-fold. The largest use is in agriculture, although it has also increased in home applications.
Yet there is a lack of comprehensive data about people’s exposure at the European level. See the scientific consensus statement by Myers et al (Myers et al. 2016a).
Whenever biomonitoring has been done for glyphosate, a large proportion of people tested have been found positive (urine sample). Glyphosate has also been found in our food and even in German beer. Yet this has always been done at rather small scale, on small samples, or not in a comparable way (and most recently at the initiative of public interest groups). See: (HEAL 2017b, 2017d; Friends of the Earth 2013)
Gathering comprehensive comparable data about the exposure of the entire EU-wide population is urgent, especially with regards to vulnerable groups such as children and pregnant women but also farmers working on their fields and handling the substance (Connolly et al. 2017).
Biomonitoring data is absolutely essential in order to understand the long-term health effects of continuous exposure at low doses through food ingestion, water contamination, inhalation or dermal contact.
[bookmark: _Toc522271073]Availability of HBM data
HBM data is available. 
Glyphosate seems to be ubiquitous in human urine. This was shown in the grey literature from Germany (Krüger et al. 2015 - PK-Daten-Handout.pdf), and in scientific papers for Denmark and Germany. Recently, glyphosate has been detected in maternal and foetal serum in Thailand.
See: 
· FLEHS III Flanders
· Knudsen et al. 2017; 
· Conrad et al. 2017; 
· Kongtip et al. 2017; 
· Niemann et al. 2015
· Varona et al. 2009; 
· Acquavella et al. 2004; 
· Curwin et al. 2007; 
· Schinasi and Leon 2014; Vazquez et al. 2017
· Medical Laboratory Bremen 2013 
[bookmark: _Toc522271074]Exposure media
· Multisource exposure
· Water
· Food - cereals
· Air
· Soil
· Consume products – herbicides used in gardens
All plant products, fresh or processed. 
Grain products, vegetables. 
[bookmark: _Toc522271075]Exposure sources, production volumes and environmental releases
[bookmark: _Toc522271076]Exposure sources
· Primarily through food (plants and animal matrices) – as a residue
· Through the direct use of glyphosate-containing herbicides – operators/farmers
· Through worker exposure (during harvest, crop picking and inspection etc.)
· Para-occupational exposure (farm families)
· Through bystander or resident exposure
· Exposure during manufacture of glyphosate and glyphosate-formulations
· Professional use (farmers, gardeners), home gardening, proximity of treated fields, contaminated food and water.
Glyphosate is the world’s most used pesticide (global use in 2014: 825,804 t – see Benbrook 2016). At the same time, it is one of the least monitored pesticides, because analytically it cannot be covered by a group method, but by separate analysis. In Germany for instance, according to official figures, there was an average use (2009-2014) of 5,200 t of glyphosate (active ingredient), representing 11.8% of the total amount of pesticides. However, during the same period – according to data of the BVL (Bundesinstitut fuer Verbraucherschutz und Lebensmittelsicherheit) routine monitoring of food products generated an annual average 1,173 residue data for glyphosate while the annual average across all pesticides was 6,294 residue data. Thus, a huge discrepancy exists between the amount of use and residue monitoring. 
In addition, monitoring data of water samples is scarce (Desmet et al. 2016). An indication for water as a source of human exposure is also that glyphosate was detected in all analyzed samples of German beer (Umweltinstitut Muenchen 2016).
Glyphosate is an active substance that is widely used in agriculture and residential areas. Glyphosate-based pesticides – i.e. formulations containing glyphosate and other chemicals – are used in agriculture and horticulture primarily to combat weeds that compete with cultivated crops. They are typically applied before crops are sown and as a preharvest desiccating treatment, accelerating and evening the ripening process.
In Belgium, glyphosate is on the market since 1975. During the period 2009-2015, glyphosate count for 6 to 10% of the total sales which represent at minimum 220.000 ha treated yearly. Authorisations for pre-harvest desiccating treatment were withdrawn in Belgium at the end of 2016.
It is evident that, although Glyphosate became ubiquitous in the environment during the last decades, the source of exposure is most probably mainly via the food (or the feed for farm animals).
While intended uses in the EU are safe sensu stricto (the highest International Estimated Daily Intake (IEDI) for all considered consumer groups consumes 3% of the ADI, while the highest International Estimated Short-Term Intake (IESTI) consumes 9% of the ARfD), margins of safety may be notoriously lower for imported genetically modified glyphosate-resistant crops.
Recent calculation estimating the burden through food consumption indicate that the total calculated intake accounted for 1% to up to 47 % of the ADI (WHO Cluster diet B). (European Food Safety Authority 2013)
[bookmark: _Toc522271077]Production volumes
>1000 tonnes per annum
[bookmark: _Toc522271078]Environmental releases
Yes, toxic to the aquatic environment, ECHA, 2017; EFSA, 2015.
Also its metabolite AMPA.
The substance is classified Aquatic Chronic 2, H411 (‘Toxic to aquatic life with long lasting effects’. Although the risk to leach in groundwater is relatively low by correct use, surface waters may be exposed through drift, run-off and, above all, erosion.
Swiss National ground water monitoring:
https://www.bafu.admin.ch/bafu/en/home/topics/water/info-specialists/state-of-waterbodies/state-of-groundwater/naqua-national-groundwater-monitoring.html 

Swiss Soil Monitoring Network: https://www.agroscope.admin.ch/agroscope/en/home/topics/environment-resources/soil-bodies-water-nutrients/nabo.html 
[bookmark: _Toc522271079]Human exposure
[bookmark: _Toc522271080]Human exposure routes
· Dermal 
· Inhalation
· Oral
· Trans-placental
[bookmark: _Toc522271081]Prevalence of exposure
· There is widespread exposure of the general population
· Certain sub-populations are exposure
· The prevalence of exposure is unknown
· Exposure takes place at hot spots
[bookmark: _Toc522271082]Highly exposed groups
· Infants and children
· Adults
· Pregnant women
· Men
· Women
· Elderly people
· Workers (professional and/or industrial)
· Farm families
· People living in the rural environment. 
· Populations groups consuming much grain products. 
Farmers and workers in agricultural areas are likely to be highly exposed considering the important use of the substance for agriculture, see for example (Connolly et al. 2017). 
[bookmark: _Toc522271083]Vulnerable groups
· Infants and children
· Adults
· Pregnant women
· Workers (professional and/or industrial)
· The unborn child. 
· Workers and residents subject to high pesticide exposure over the long term
[bookmark: _Toc522271084]Regulation and policy
[bookmark: _Toc522271085]Current policy questions
	Question
	Source

	Verification of the exposure of populations to glyphosate, in particular vulnerable populations, in relation to the risk assessment carried out in the EU.
	European Commission

	Human risk assessment would greatly benefit from additional good quality epidemiology studies with reliable quantitative estimations of Glyphosate exposure.
A strategy has to be developed on how to deal with short living pollutants/metabolites (e.g. glyphosate and AMPA) and related health effects (how and when should samples be taken to monitor exposure, what about using biobanked samples, interpretation of (existing) results, etc.)
Scientific uncertainty concerning health effects of glyphosate exposure in the general population.
	Belguim

	Review of current policies. 
	Latvia

	Biomonitoring data could verify intakes, additionally biomonitoring data could be correlated to health outcomes.
	Netherlands

	Should there be a complete / partial ban of glyphosate use? Coherent data for Europe, related to health data and localization data could help demonstrate the innocuousness (or not) of glyphosate.
	Switzerland

	Important questions about glyphosate that human biomonitoring can help address include the following:
How is European population exposed to glyphosate and its metabolites (need comparable data from water, food, other drinks)? And which parts of the population are most exposed?
Are there correlations between exposure to glyphosate and specific adverse health effects in population (cancer etc)?
Which groups of the population (vulnerable groups, agricultural workers etc) are most at risk of the adverse effects of glyphosate?
How can biomonitoring data be used to inform the prioritisation of glyphosate and glyphosate-based products for hazard assessments?
What are the adverse health effects of glyphosate-based products used in herbicides formulations put on the market? How do these differ from the effects of glyphosate when used alone? And how data gathered about those differences be used to inform decision-making about the placing on the market of such products?
	HEAL

	Glyphosate is under policy and public scrutiny, in particular since IARC classified it as probable human carcinogen.
Human biomonitoring data in most EU countries is still lacking. Data provided by the HBM4EU project would provide further evidence for the reassessment and regulation of glyphosate.
	EEB


[bookmark: _Toc522271086]EU Regulations
	Chemicals legislation

	Registration, Evaluation, Authorisation & Restriction of Chemicals (REACH)
Glyphosate is on the Annex III Inventory and in the Pre-Registration process. 

	Classification Labelling & Packaging (CLP) 
Glyphosate has a harmonised classification and labelling. For details se:
· C&L Inventory 
· Harmonised classification and labelling - previous consultation
· Opinions of the Committee for Risk Assessment on proposals for harmonised classification and labelling
· Registry of submitted Harmonised Classification and Labelling intentions

	Regulation (EC) No 1107/2009 concerning the placing of plant protection products on the market
Authorised in: AT, BE, BG, CY, CZ, DE, DK, EE, EL, ES, FI, FR, HR, HU, IE, IT, LT, LU, LV, MT, NL, PL, PT, RO, SE, SI, SK, UK
Expiration of approval: 31/12/2017
· New toxicological reference values for glyphosate 
· 2016 Addendum to the Review report for the active substance glyphosate
· 2002 Review report for the active substance glyphosate

	Regulation (EC) No 1185/2009 concerning statistics on pesticides

	Environmental legislation

	Directive 2009/128 establishing a framework for Community action to achieve the sustainable use of pesticides
Art. 7.2 : “Member States shall put in place systems for gathering information on pesticide acute poisoning incidents, as well as chronic poisoning developments where available, among groups that may be exposed regularly to pesticides such as operators, agricultural workers or persons living close to pesticide application areas”.

	Food safety legislation
Reg. (EC) No 396/2005) on maximum residue levels of pesticides in or on food and feed of plant and animal origin, amended by: 
· Reg. (EU) No 293/2013 
· Reg. (EU) No 441/2012 
· Reg. (EC) No 839/2008 
· Reg. (EC) No 149/2008 
· Reg. (EC) No 149/2008 


[bookmark: _Toc522271087]National regulations
Because of severe concerns about the health and environment effects of glyphosate, numerous measures have been taken at the national level in order to restrict and sometimes fully ban its sale of use. So far, we (HEAL) have listed the following measures:
	Country
	Action

	France
	Ban of glyphosate from green spaces (excluding cemeteries)
Ban of sales of products containing POE tallowamine from 1st July 2016
Ban of roundup sale at garden centers
National pesticide reduction program started in July 2016

	Denmark
	The Danish Working Environment Authority (WEA) has declared glyphosate a carcinogen in 2015 (http://is.gd/Bjte3X )
Pesticide Plan bans use of glyphosate for maturation purposes in food production (May 2017)
Danish EPA banned sale of glyphosate products containing tallowamine from Dec 2016 and use from 31 December 2017 - in total 30 glyphosate-based pesticides.

	Italy
	Ban of glyphosate on desiccation use
Ban of formulations with poe-tallowamine
Prohibition of use in urban areas like gardens, streets and railways

	Netherlands
	Ban on products containing POE tallowamine (meaning that 36 of 78 glyphosate products will be taken off the market).
Ban on use of any herbicides on hard surfaces is in place since Nov 2015.

	Germany
	The decision to phase out POE tallowamine was taken end of 2011 and the first products without tallowamines were on the market in 2013.

	Slovakia
	Slovakia is starting processes to limit glyphosate as much as possible: no POE tallowamine products, no nonprofessional
use, limitations on railways and changes in authorization process with a deadline until the end of the year

	Sweden
	On 1 October 2016, a group of 11 weedkillers (including Barclay Gallup and Glyphogan 480 SL) had their licences removed by the Swedish regulator.

	Belgium
	Ban on POE tallowamine.
Ban on private uses of glyphosate in Wallonia from 1 June 2017 and in Flanders from April 2017
In Belgium the use of any pesticides by public authorities (parks, graveyards, sidewalks, football grounds etc) is banned since January 2015

	Austria
	Glyphosate application for desiccation banned since 2013

	Hungary
	Hungarian authorities announced a ban on glyphosate products with POE   tallowamine in September 2016 with 6-12 months deadline.
Plans exist to restrict desiccation, no household use.

	Switzerland
	Ban of glyphosate for desiccation

	Malta
	Weedkillers containing both the controversial glyphosate and POE-tallowamine can no longer be sold in Malta, and their use was completely banned from April 2017.


[bookmark: _Toc522271088]Regulatory guidance values
New toxicological reference values from EFSA, 2015. Conclusion on the peer review of the pesticide risk assessment of the active substance glyphosate. EFSA Journal 2015;13(11):4302, 107 pp. doi:10.2903/j.efsa.2015.4302   
[image: ]
[bookmark: _Toc522271089]Human biomonitoring values
No HBM value (German HBM Commission) is available.
[bookmark: _Toc522271090]Risk assessments 
	Reference
	Title

	IARC 2015
	IARC monographs on the evaluation of carcinogenic risks to humans. Some Organophosphate Insecticides and Herbicides

	EFSA 2015
	Conclusion on the peer review of the pesticide risk assessment of the active substance glyphosate

	EFSA 2017
	Conclusion on the peer review of the pesticide risk assessment of the potential endocrine disrupting properties of glyphosate.

	ECHA, 2017
	Committee for Risk Assessment RAC Opinion proposing harmonised classification and labelling at EU  level of glyphosate (ISO); N- (phosphonomethyl)glycine

	BAuA, Germany 2016
	Proposal for Harmonised Classification and Labelling: Substance name N-(phosphonomethyl)glycine; Glyphosate (ISO)

	FAO/WHO, 2016
	Report of the special session of the Joint Meeting of the FAO Panel of Experts on Pesticide Residues in Food and the Environment and the WHO Core Assessment Group on Pesticide Residues

	Myers et al. 2016
	Concerns over use of glyphosate-based herbicides and risks associated with exposures: a consensus statement

	US EPA 2016
	Glyphosate issue paper: Evaluation of carcinogenic potential


[bookmark: _Toc522271091]Public concern
Glyphosate is not on the SIN list.
Vast amount of media attention both in the EU and globally, in particular related to concerns about impact on health and the carcinogenic potential of glyphosate. 
Glyphosate assessment by EFSA and by ECHA has generated a wide media coverage, with a wide alliance of European NGO campaigning against its reauthorisation and many municipal and regional governments taking measures to reduce its use.
An example of EU wide media coverage on the issue (EURACTIV 2016):
· https://www.euractiv.com/section/agriculture-food/news/overwhelming-majority-of-germans-contaminated-by-glyphosate/ 
Also, the European Citizens’ Initiative calling on the European Commission to propose to member states a ban on glyphosate, to reform the pesticide approval procedure, and to set EU-wide mandatory reduction targets for pesticide use, has collected over 1,320,517 signatures. See: 
· https://act.wemove.eu/campaigns/eci-glyphosate-int 
NGO webpages: 
	PAN UK
	http://www.pan-uk.org/glyphosate/

	HEAL
	http://www.env-health.org/policies/pesticides/european-citizens-initiative-to/ 


At the time of writing this document, more than 1.3 million citizens across Europe have signed a European Citizens’ Initiative asking the European Commission not to re-authorise glyphosate onto the European market, due to the uncertainties about its adverse health effects. 
More information: 
· https://stopglyphosate.org/en/  and 
· http://www.env-health.org/resources/press-releases/article/more-than-one-million-europeans (HEAL 2017c)
In addition to health and environment groups, cancer leagues at the European and national levels have also issued calls for restrictions and bans on the use of glyphosate in a perspective of cancer prevention: http://env-health.org/resources/press-releases/article/chemical-regulation-is-best-buy-in (HEAL 2017a)
At the European level, the European Cancer Leagues also supported the MEPs against Cancer group to get mobilised on this issue. See:
· http://www.europeancancerleagues.org/mac/mac-events/425-mac-meeting-glyphosate-and-cancer-27-april-2016.html   
· http://www.europeancancerleagues.org/tobacco-control/eurobarometer-survey-on-tobacco-analytical-report/3-newsflashes/highlights/417-heal-calls-for-ban-on-glyphosate-used-as-herbicide.html 
Due to the concerns of the carcinogenicity and endocrine disrupting properties of the substance, the European Parliament voted a resolution, asking the European Commission to restrict conditions for authorisations. See: 
· (European Parliament 2016a) http://www.europarl.europa.eu/news/en/press-room/20160407IPR21781/glyphosate-authorise-for-just-seven-years-and-professional-uses-only-urge-meps  ;
· (European Parliament, 2016b) http://www.europarl.europa.eu/sides/getDoc.do?pubRef=-//EP//TEXT+TA+P8-TA-2016-0119+0+DOC+XML+V0//EN  
Public concern at national level:
In addition to the national regulatory measures mentioned above, hundreds of municipalities have taken proactive measures in order to ban glyphosate out of health and environment concerns. Examples include: 
· 311 Austrian municipalities (15 % of all Austrian cities) completely banning glyphosate and the capital Vienna restricts the use of glyphosate (http://www.oekonews.at/?mdoc_id=1114078) (Holler n.d.); 
· 482 French cities implementing restrictions for glyphosate applications ( http://www.villes-et-villages-sans-pesticides.fr/ );  
· The London Borough of Hammersmith & Fulham is the first council in London to halt the use of herbicide sprays in parks and open spaces and is pioneering trials of chemical-free weedkillers (Appleby 2016)
· Municipalities in Spain (Greenpeace Spain 2016)
· several other prominent European cities such as Rotterdam, Barcelona, or Madrid banning glyphosate.
In the context of an ongoing trial of French activists having taken direct action to make RoundUp bottles unsellable, the judge and the prosecutor both agreed that to refer a 'prejudicial' question to the European Court of Justice to ask whether the current system of assessing pesticides and the methods used are still in agreement with the precautionary principle. See: http://france3-regions.francetvinfo.fr/occitanie/ariege/foix/faucheurs-volontaires-ariege-ils-appellent-ue-concernant-vente-du-glyphosate-1312683.html  (Franceinfo 2017)
Diverse political interventions in the Swiss Parliament:
· https://www.parlament.ch/fr/ratsbetrieb/amtliches-bulletin/amtliches-bulletin-die-verhandlungen?SubjectId=37383 
Finally, it is worth mentioning that glyphosate has also caused significant public concerns in the United States, where more than 1,100 plaintiffs have lawsuits against Monsanto Co. are currently pending in the U.S. District Court in San Francisco. The plaintiffs allege that exposure to the Roundup herbicide (of which glyphosate is the main ingredient) caused them or their relatives to develop non-Hodgkin lymphoma. For more details, see: https://usrtk.org/pesticides/mdl-monsanto-glyphosate-cancer-case-key-documents-analysis/  (US RTK 2017).
In Belgium, the public inquiry concerning the programme 2018-2022 of the NAPAN (national plan for pesticides) gathers thousands of comments among which a large amounts showing a very high concern about general toxicity of plant protection products for the population and the environment.
At the occasion of the (re)approval and hazard classification worldwide, an impressive number of questions, remarks, critics and suggestions were posted from scientists, public and private organisations, industries and other stakeholders. 
The list hereunder concerns initiatives at EU- and US-level and is not meant to be exhaustive.
· https://echa.europa.eu/nl/view-article/-/journal_content/title/public-consultation-on-the-harmonised-classification-and-labelling-proposal-for-glyphosate 
· https://www.efsa.europa.eu/sites/default/files/170922_glyphosate_statement.pdf 
· https://www.noticeandcomment.com/Transmission-of-Meeting-Minutes-and-Final-Report-of-the-December-13-16-2016-FIFRA-SAP-Meeting-Held-to-fn-481197.aspx 
For concerns regarding impacts on agriculture if glyphosate is banned, see Euractiv 2017.
See the EFSA webpages on glyphosate:
“In September 2017, articles appeared in a number of European press outlets casting doubt on the integrity of the EU assessment of glyphosate, in particular the content of the assessment report submitted to EFSA by the German Federal Institute for Risk Assessment (BfR). EFSA responded with a statement in which it defended the robustness of the EU assessment and pointed out that the allegations were based on a misunderstanding of the peer review process.
On July 6 2017, upon request from the European Commission, EFSA and the European Chemicals Agency (ECHA) replied to a letter from Professor Christopher Portier to President Juncker regarding their evaluation of the carcinogenicity of glyphosate.
On June 8 2017 EFSA published a statement concerning the EU assessment of glyphosate following allegations made in the so-called “Monsanto papers”. The statement, which was requested by the European Commission, outlines the EU legislative framework concerning the submission of open scientific literature for the assessment of active substances and explains how such literature is considered by EU Member States and EFSA experts during the peer-review process.
It followed a previous statement published in May 2017 that brought together many of the public comments the Authority has made to help inform the debate on glyphosate and to ensure that the EU assessment of glyphosate is well understood.” (EFSA 2017)
[bookmark: _Toc522271092]Technical feasibility
[bookmark: _Toc522271093]Availability of biomarkers and methods
[bookmark: _Toc522271094]Work required to develop new approaches
The active substance is excreted via urinary and faecal way, mainly unmetabolised in mammals. A surrogate biomarker could be the environmental and plant metabolite AMPA (aminomethylphosphonic acid). In addition, some GMO’s produce acetylated forms of both Glyphosate or AMPA. As these compounds are less toxic than Glyphosate, such residues meant for biomonitoring are expressed in glyphosate equivalents for risk assessment.
The EU DAR and subsequent EFSA conclusion contains exhaustive description of the analytical methods for the detection of glyphosate in relevant matrices.
Precise indications are also found in the federal competent authority for law enforcement on pesticides: http://www.afsca.be/laboratories/labinfo/_documents/2012-01_labinfo7en-p12_en.pdf 
Taking into account the above information, and knowing that Glyphosate or its metabolites can be detected in complex matrices, the analytical methods for the detection of Glyphosate in body fluids are straightforward. Amongst others, we refer also to the pilot projects, published in the public literature as regards the determination of these in urine, blood and milk.
Taking into account the existing regulatory documents (EFSA, ECHA, EPA cited above), the published papers embedded in it, requestors (in this case Belgium) consider that the technical and organisational aspects of a biomonitoring program on glyphosate are well feasible.
Technical, because of the validated methods, easily convertible to the analysis in body fluids.
Organisational, because of the willingness of both sectorial, professional and great public concern regarding the knowledge gaps on the exposure, possibly associated with purported severe adverse outcomes (lymphoma, multiple myeloma) due to the exposure to glyphosate.
[bookmark: _Toc522271095]References
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Standing Committee on Plants, Animals, Food and Feed of 10/11 December

On the basis of the EFSA Conclusion on the peer review of the
the active substance glyphosate published on 12 November 2015

P

esticide risk assessment of
the Commission proposes

Member State delegates to take note of the new toxicological endpoints as follows:
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These revised reference values will with immediate effect be used only in the context of
the review of existing MRLs of glyphosate. and shall only apply to the review of product
authorisations by the date of application of a legal act renewing the approval of glyphosate.
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