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1.0 INTRODUCTION : 

Monsieur le Président, monsieur le Commissionnaire, mesdames et messieurs; 

Je vous remercie de me fournir l’occasion de vous présenter notre point de vue sur la 
question qui préoccupe la Commission. 

Monsanto Canada fabrique trois phytocides homologués pour utilisation en forêt : 
VisionMD, VisionMAX 
applications de dégagement de conifères et aussi pour la préparation de terrain, avant la 
mise-en-terre des plants. Le troisième est homologué seulement pour la préparation de 
terrain. 

Durant la première partie des audiences du BAPE, du 10 au 13 avril dernier, j’ai noté 
quelques points, amenés par certains participants, sur lesquels i l  me semblait important de 
vous faire part de certaines clarifications. 

Dans un premier temps, j’aimerais donc apporter quelques précisions sur certaines 
affirmations faites précédemment devant la Commission. Par la suite, je vous ferai voir 
un court vidéo, préparé par le Ministère des Ressources Naturelles de la Nouvelle-Écosse, 
qui montre comment se déroule leur programme d’épandage des phytocides par voie 
aérienne. Finalement je vais terminer par quelques mots sur l’utilisation de nos produits 
et leur impact sur la possibilité forestière. 

et CatenaMD. Les deux premiers sont homologués pour les 

2.0 PROPRIÉTÉS TOXICOLOGIQuES 

2.1 TOXICITÉ DU VLSlON vs LE PUBLIC EN GÉNÉRAL 

Paracelsus, le médecin suisse du 16i’”’e siècle, est connu comme (( le Père de la 
toxicologie )) II avait compris que la relation entre la dose et la réponse est inséparable. 
Ce que nous comprenons aujourd’hui comme (( lu dose,fait lepoison )) (Annexe BI). 

Ce concept s’applique évidemment aux pesticides. II est vrai de dire que l’ingrédient 
actif des phytocides Monsanto, le glyphosate, est moins toxique que l’agent tension actif, 
le POEA. II n’est pas vrai d’affirmer que la toxicité du mélange n’a jamais été évaluée. 
D’ailleurs, dans le cas de la toxicité aiguë, la DLso (dose létale 50 Yo), indiquée comme 
étant de 5 O00 mg/kg de poids corporel, est bien celle de la formulation complète 
(Monsanto Fiche Technique). 

De plus, avant l’application, cette même formulation complète est diluée avec de l’eau 
afin de préparer la bouillie de pulvérisation. La dilution est d’un facteur variant entre 5 et 
100 fois, ce qui diminue d’autant la toxicité aiguë de la solution qui est pulvérisée. 

II est important de souligner que les règlements fédéraux et provinciaux régissant 
l’application des phytocides exigent que l’accès aux zones traitées, aux sites de 
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chargement ainsi qu’aux sites d’entreposage soit réservé aux personnes autorisées 
seulement. On exige que le public se tienne à l’écart de ces zones. Ceci élimine non 
seulement la possibilité d’entrer en contact avec le produit, mais cela diminue aussi la 
possibilité de blessure sur un site industriel. Limiter l’accès du public n’est pas unique à 
l’épandage des phytocides; pour les raisons de sécurité, on trouve des restrictions 
semblables autour des sites de construction, des ports et des aéroports, par exemple. La 
différence, quant aux sites d’épandage de phytocide, c’est que ces restrictions sont 
temporaires; le public peut entrer sur les sites traités 24 heures après l’application. 

2.2 TOXIC~TÉ DU GLYPHOSATE 

Le glyphosate est l’ingrédient actif que Monsanto Canada utilise dans ses produits 
forestiers et certains de ses produits agricoles. L’ingrédient actif contrôle les plantes 
visées en inhibant une enzyme, l’acide 5-énolpyruvylshikimique-3-phosphate synthétase, 
une enzyme impliquée dans le mécanisme de l’acide shikimique. Ce mécanisme n’existe 
que chez les plantes, et i l  est nécessaire à la biosynthèse des acides aminés aromatiques 
(Carlisle et Trevors, 1987). 

Certaines références déposées à cette Commission affirment que le glyphosate interfère 
dans le métabolisme plus général du pyruvate (présent chez les plantes et les animaux) en 
empêchant la liaison du phosphoénol pyruvate avec une autre enzyme. II est vrai que le 
phosphoénol pyruvate est un composé important pour le métabolisme du pyntvate chez 
presque tous les animaux et les plantes, mais aucun effet du glyphosate sur le 
métabolisme du pyruvate dans les cellules de mammifères n’a été jamais démontré 
(Annexe B2). 

De nombreux organismes qui font autorité de par le monde, comme l’organisation 
Mondiale de la Santé (OMS), la Direction Générale pour la Santé et la Protection du 
Consommateur de la Commission Européenne, et I’Environmental Protection Agency des 
Etats-Unis (U.S.EPA)), ainsi que notre Agence canadienne de réglementation de la lutte 
antiparisitaire, Santé Canada (ARLA) confirment que le glyphosate ne cause pas de 
tumeurs, ni le cancer, ne perturbe pas le système endocrinien et qu’il n’a pas d’effet 
négatif sur la reproduction et le développement des mammifères (Annexe B2, Annexe 
B5, Annexe B7, Annexe B8, Annexe B9). Les animaux qui mangent le feuillage traité 
avec Vision éliminent le produit naturellement dans les fèces et l’urine (Legris et 
Couture, 1991, Annexe 15). D’autres études, menées sur les adjuvants présents dans nos 
produits, n’indiquent aucun effet toxique sur les organes ni d’effets sur les embryons, les 
fœtus ou le placenta (Williams et al. 2000). 

En 2004, l’OMS a réexaminé les faits connus sur certains phytocides. Elle a examiné les 
données sur le glyphosate, et elle a pris la décision extraordinaire de tripler la dose 
journalière permissible, la faisant passer de 0.3 à 1.0 mgikg de poids corporelle. II a été 
conclu que la consommation à long terme des résidus de glyphosate ne représentait pas 
un risque significatif pour le public (JMPR, 2005). 
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2 3 TOXICITE PAR RAPPORT AUX TRAVAILLEURS 

Les travailleurs présents sur les sites d’applications représentent la population ayant le 
plus haut potentiel d’exposition au Vision (Samuel, 1988). En comparaison, les 
travailleurs forestiers utilisant des scies mécaniques sont exposés à des concentrations 
d’hydrocarbures multiples, dont le benzène et différents composés hydrocarbures 
aromatiques polycycliques semblables à ceux qu’on trouve dans les sites industriels 
(PhaneuVSamuel 1994, Dost 2003). Ces derniers peuvent augmenter le risque de certains 
cancers (Dost 2003, #9). II est aussi intéressant de noter qu’environ 30% de l’essence 
consommée par la scie mécanique s’échappe de la scie sans avoir été brûlée (Kangas. 
1998). Le toxicologue Frank Dost (2003, #3) recommande même que les travailleurs 
forestiers utilisant la scie mécanique soient informés des risques associés à leur santé 
avec ce type de travail. 

Acquavella et CI/. (2004) ont suivi plusieurs familles de producteurs agricoles suite à des 
pulvérisations de glyphosate. Ils ont mesuré une moyenne de 3 ppb (ou 0.003ppm) 
comme concentration de glyphosate dans l’urine après l’application; la plus haute 
concentration de glyphosate dans l’urine. 233 ppb (ou 0.223 ppm) a été mesurée chez un 
producteur qui ne mettait pas ses gants pour faire ni le mélange ni l’épandage de la 
bouillie. Une faible proportion des enfants et des épouses des producteurs, qui avaient 
aidé ou qui étaient présents pendant l’application. avaient une concentration de 
glyphosate mesurable dans leur urine. Aucune des doses mesurées dans l’étude ne se 
rapproche de la dose de référence de I’U.S.EPA, qui est de 2 mglkgljour pour le 
glyphosate. 

3 O VISlON DANS L’ENVIRONNEMENT 

3 1 VISION DANS LE SOL 

Durant les séances précédentes, i l  y a eu beaucoup de discussions concernant l’activité 
des molécules du phytocide dés qu’elles viennent en contact avec le sol. Quelques 
points : 

A) Les documents déposés par le promoteur ont omis de mentionner les volumes de 
Vision qui atteignent le sol après la pulvérisation. Les volumes réels sont très petits. Dans 
le cadre d’une application normale, terrestre ou aérienne, entre 75% et 95% du produit 
pulvérisé est intercepté par la végétation traitée (McCormack conv.pers.) Pour la dose 
maximale de Vision dans le dégagement des conifères. soit 6 Wha, la quantité qu’on peut 
détecter qui vient en contact avec le sol est équivalente à entre 0,175 g et 0,035 glmZ 
respectivement. 

B) Le Vision est adsorbé quand la molécule vient en contact avec les particules du sol 
Cette adsorption est forte, l’équivalent d’un lien chimique qui se formerait avec la 
particule de sol Le lien peut être seulement brisé par des méthodes spécifiques dans le 
laboratoire Dès que la molécule de Vision vient en contact avec le sol, elle perd toutes 
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ses propriétés phytosanitaires (Carlisle et Trevors, 1987). Autrement dit, le produit n’est 
plus biodisponible pour les plantes (Annexe 10, Annexe I 1). La molécule demeure 
attachée à une particule de sol en attendant d’être décomposer par les microbes (Annexe 
I l ) .  

C) Dans les documents déposés devant La Commission, i l  a été affirmé que le 
formaldéhyde est un des produits de décomposition du Vision. En fait, des études 
utilisant du glyphosate radiomarqué (au carbone-14) ont clairement démontré que le 
formaldéhyde n’est pas un produit de décomposition du glyphosate. (Annexe 12) 

3 . 2  VISION DAND L’EAU 

Une fois dans l’eau, les agents qui contrôle l’adsorption et la dégradation du produit sont 
les mêmes que dans le sol Le glyphosate est adsorbé par les sédiments et les particules 
en suspension dans l’eau La degradation microbienne se continue, une fois que les 
particules en suspension aient sédimenté (Annexe I l )  

3 2 I RESTRICTIONS AU DANEMARK 

II a été dit devant cette Commission que le Danemark avait interdit l’utilisation du 
glyphosate aprés que l’Agence pour la Protection de l’Environnement danoise eut trouvé 
du glyphosate dans les eaux souterraines. La situation n’est pas tout à fait ce qui vous a 
été décrit. Le Danemark a un programme de surveillance des eaux souterraines; le but est 
de s’assurer qu’aucun pesticide, quelqu’il soit, ne se retrouve dans l’eau potable au-delà 
de la limite européenne qui est de 0, I pg par litre. Je me permets de vous faire remarquer 
que cette limite est extrêmement basse; en comparaison, la recommandation canadienne 
quant à la concentration maximale de glyphosate dans l’eau potable est de 280 pg par 
litre (Règlement sur la qualité de l’eau potable, Québec), et celle aux Etats-Unis est de 
700 pg par litre. 

Le programme danois visait à déterminer s’il était possible que le pesticide percole à 
travers le sol et se retrouve dans l’eau souterraine. En 2003, l’agence danoise a effectué 
des prélèvements suite à des pulvérisations sur des champs déjà récoltés. En aucun cas le 
glyphosate n’a été détecté en concentration excédant le standard européen de O. I pgiL 
dans les eaux souterraines prélevées à des distances variant entre I et 5 3  m sous la 
surface du sol. Le seul endroit où la présence du glyphosate a été détectée en excès de ce 
standard extrêmement sévère, c’était dans les eaux des fossés de drainage de champs à 
fort pourcentage d’argile. Suite à ces mesures le ministère de l’Environnement danois a 
proposé d’interdire l’application de glyphosate sur certains sols argileux durant l’automne 
(après le 15 septembre). Après des séries de consultations avec des organismes tels que 
la Fédération nationale d’agriculture danoise et l’université Royale de médecine 
vétérinaire et d’agriculture du Danemark, le ministére danois de l’Environnement a 
renversé sa proposition et a déclaré, en date du 14 décembre 2004, que l’utilisation du 
glyphosate en agriculture, telle qu’elle se pratique présentement, ne posait pas de risque 
inacceptable de pollution des eaux souterraines et qu’il n’y avait pas de raison de 
restreindre les applications de glyphosate en automne (Annexe 13, Annexe 14). 

7 



3 3 BIODIVERSITÉ 

Le maintien de la biodiversité, suite à l’utilisation du Vision, est une question qui a été 
abordée à plusieurs reprises durant ces audiences. On affirme souvent que très peu 
d’études ont été menées sur ce sujet. En fait, un grand nombre d’études a examiné se 
sujet, Permettez-moi de vous en citer quelques unes : 

A) Giesy et ail (2000) ont conclu que l’application des phytocides ne posait pas de 
risques significatifs pour les mammifères, les populations aquatiques et les oiseaux. 
(Annexe 15). 

B) Lautenschlager et Sullivan (2002) ont indiqué que la végétation concurrente est 
réduite pour une période de 2 à 5 ans. Ensuite, on retrouve la végétation sur les sites au 
même niveau qu’avant le traitement. Les effets des traitements sont de courte durés et la 
plupart des populations d’animaux ne sont pas affectées. Certaines espèces bénéficient 
même du traitement; par exemple, l’orignal est une espèce qui profite du traitement, 
parce que le volume total de végétation disponible pour broutage sur les sites traités est 
plus élevé que les sites non traités. 

C) Boetang et al (2000) ont démontré que la diversité des espèces de plantes sur les sites 
traités, de même que la structure des communautés de plantes, n’étaient pas affecté 
significativement en comparaison aux sites non traités, lorsqu’on les évaluait entre 10 à 
12 ans après l’application de Vision,. 

4 .0  VIDÉO 

La vidéo que j e  vais présenter a été conçue en 1992 par le Ministère des Ressources 
Naturelles de la Nouvelle-Écosse afin d’informer le public sur la pulvérisation aérienne 
des phytocides La vidéo est encore utilisée aujourd’hui pour éduquer et informer le 
public de leurs programmes 

5.0 CONCLUSIONS 

Pendant la première phase des audiences, les représentants du Ministère des ressources 
naturel et de la faune (MRNF) ont indiqué ((qu’il y avait un bonne pourcentage de nos 
plantations qui sont rendu comme des forêts naturelles)) Un aspect important cette 
information n’a pas éte suffisamment soulignée, et c’est le coût de la présente stratégie du 
Ministère des ressources Naturelles et Faune du Québec Les représentants du ministère 
on dit que la décision d’abandonner les plantations a pour effet de changer la 
productivité de 141 m3 par hectare, pour les plantations, à 82 m3 l’hectare pour les forêt 
naturelles, ou un baisse de productivité de 42% par hectare Leurs indications sur la 
productivité et la baisse de la possibilité forestière sont semblables à celles d’autres 
rapports sur la productivité des forêts québécoises et le succès de ses plantations 
(Meunier et al 2003) 
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La valeur des exportations forestières au Canada en 2004 était de 44,6 milliards de 
dollars. La contribution du Québec était de 11,9 milliards de dollars ou 26 pourcent, 
deuxième dernière la Colombie-britannique (L'État des forêts au Canada 2004-2005). 
Les coûts de la présente stratégie du Ministère des ressources Naturelles et Faune du 
Québec auront un impact négatif sur l'économie québécoise dans 10 à 15 ans, lorsque les 
sites en question devraient commencer à apparaître dans les plans d'exploitation et de 
récolte. Ce manque de fibre va réduire la capacité des compagnies, et probablement 
réduire la valeur des exportations par 5 milliards, ce qui placerait le Québec au troisième 
ou même au quatrième rang des provinces canadiennes. 

Un autre point est le coût du reboisement. Le Québec a reboisé 60 866 ha en 2003 
(Programme national de données sur les forets). Les coûts approximatifs pour les plants 
est l$/plant (production et la mise-en-terre). Si on estime, avec l'information disponible, 
qu'au moins 50% des plantations sont abandonnées et laissées pour forêts naturelles dans 
la province, le coût perdu pour les travaux de reboisement est un chiffre étonnant de 76 
millions de dollars. On a beaucoup entendu parler du fait que l'utilisation des pesticides 
en forêt serait (( socialement inacceptable ». Est-il vraiment plus socialement acceptable 
de gaspiller de telles sommes ? 

Et, pour reprendre les chiffres avancés selon lesquels le dégagement mécanique sur les 
superficies considérées ici exigerait environ 80 O00 litres d'essence, est-ce vraiment plus 
socialement acceptable? Si le Vision avait les mêmes caractéristiques toxicologiques que 
les diverses composantes de l'essence, croyez-vous vraiment qu'il faudrait tenir des 
audiences publiques pour savoir s'il est socialement acceptable de répandre 80 O00 litres 
d'un produit contenant des cancérogènes reconnus (le benzène dans l'essence, par 
exemple), des tératogènes reconnus (comme le toluène, le xylène, etc., toujours dans 
l'essence)? II peut sembler plus socialement acceptable de brûler de l'essence, parce que 
tout le monde s'en sert régulièrement, mais ce n'est sûrement pas à cause de la grande 
innocuité des composantes de l'essence! 

L'année 2006 marque la 22e"'e année que le Vision est homologué pour utilisation 
forestière au Canada. Durant cette période, plus de 4 millions d'hectares ont été traités 
avec nos produits. Après la préparation mécanique des sites et la mise en terre des 
plantes, le traitement de sites avec les phytocides est le troisième plus importante travail 
sylvicole au pays, par rapport aux superficies sur lesquelles des travaux sont exécutés; 
c'est donc dire que nos produits sont utilisés sur la plus part des sites (Programme 
national de données sur les forêts). 

Les effets du Vision sur un site sont de courte durée, mais les retombées potentielles sont 
énormes en terme de gains de croissances et d'aménagement forestier. 

Merci pour votre attention. 
Michael Cunningham ing. for. 
Monsanto Canada Inc. 

Vision'"', V i s i o n M S  
Titiilaire du permis : Monsaiito Canada Inï. 
'Toujours lire cl sniwe les roïonuniindations SUI I'btiquctte. 

Caldiu"' sont des rnnrqusa di. ï o n ~ m z ~ c z ~  de Monsmto 'îoçhnology I,LC 
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ANNEXE A 

Fiche technique pour Visionmd, VisionMAXmd et Catenamd 
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Monsanto C a n a d a  Page: I 
licrbicide C a t e n a [ N ]  Version: I .O Entrée en vigueur: 

08/02/2002 - - 

Autres iiigrédicnts 

Monsanto Canada 
Fiche de Données de Sécurité 

Produit Commercial 
- 
1. IDENTIFICATION DE LA SUBSTANCE ET DE LA SOCIÉTÉ 

1 59 

Effets Dossibies sur 18 santé 
Voies d'exposition probables 

Contÿct avec les yeux, court  terme 

Contact avec la peau, court  terme 

Contact avec la peau, contact avec Ics yeux, inhalation 

Peut provoqiier une imitat io~~ oculaire temporaire. 

Aucuii effet nocif important ii'cst a prévoir si les recommandations dut i l isat io~~ sont respcctées 



Monsanto Canada Page: 2 
Herbicide tateiia[TM] Version: 1.0 Entrée en vigueur: 

08/02/2002 

Inhalation, court t e rme 

Prise unique 
Aucun eïiet nocif in>portant n'est à prévoir si les recommandations d'utilisation sont respectées. 

Aucun effet nocif important n'est à prévoir si les recommandations d'utilisation sont respectées. 

Voir la sectioii I l  pour toute infonnatioii toxicologique et la section 12 pour toute inionnation écologique 

4. PREMIERS SECOURS 

Contact  avec les yeux 
Rinccr iinmédiatement à grande eau. 
Continuer pendant au moins 15 minutes. 
Si possihle, retirer les lentilles de contact. 
Consulter un ophtalmologue. 

Contact avec la peau 
Laver la peau atteinte à grande eau. 
Laver les vétements avant réutilisation 

Inhalation 
'ï'ransponer à l'air libre 

Ingestion 
Faire boire de l'eau immédiatemcnt. 
Ne jamais rien administrer par voie orale à une personne inconsciente 
NE PAS fiiire vomir sauf avis médical contraire. 
Pour un avis medical, contacter un médecin ou un centre anti-poison. 

Recommandations pour  les 
inédecins 

Ce produit ii'cst pas uii inhibiteur de la cholinestérase. 

Antidote 
Un traiteii>ciit à l'atropine et aux oximes n'est pas indiqué 

5. MESURES DE LUTTE CONTRE L'INCENDIE 

Point éclair 
Niant. 

Moyens d'extinction 
I<eçonin>ande: Eau, mousse, poudre sèche, dioxyde de carbone (C02) 

Risques inhabituels d'incendie et d'explosion 
Utiliser le moins possible d'eau afin d'éviter toute contLmination de l'environnement, 
Pr6cautions pour l'environnement: voir section 6.  

Produits de combustion dangereux 
Monoxyde de carbone (CO), oxydes de phosphore (PxOy), oxydcs d'azote (NOx) 

Équipement de lut te  contre l'incendie 
Appareil respiratoire autonon>e. 
l.'éqiiipcment doit f t re  minutieiisement décontaminé après utilisatioi> 

6. MESURES A PRENDRE EN CAS DE DISPERSION ACCIDENTELLE 



Monsanto Canada Page: 3 
fleibicidc Catcna[TM] Vcrsion: 1 .O Entrée en vigueur: 

0810212002 

Précautions individuelles 
Utiliser la protcction individuelle recommandCe dans la section 8 .  

Précautions pour l'environnement 
Riduire la dispcnion au minimum. 
Retenir Ics Ccoulements à I'aidc de sacs de sable ou par d'autrcs moycns, 
Evitcr In contamination des Cgouts, dcs canalisations. dcs fossés e t  dcs cours d'eau 
Pcu dc danger pour I'cnviroiinciiient. 

Rl5thodes de nettoyage 
P~;'u'~Es QUANTITES: 

GRANIXS QUAUTIT~S: 
Lawr In zone contaniinée à L'eau. 

Absorber avec de la terre. du sable ou dcs matières absorbantes. 
Cxiiscr le soi ïortemcnt contaminé. 
Kasscnibler dans des coiitciieurs pour l'élimination. 
Voir In scction 7 pour Ics types de conteneurs. 
Kiiicci Içs dkhcts  à l'aide de petites quantités d'eau. 
iltiliser Ic inoins possible d'eau aiin d'éviter toute contamination de I'environnemcnt 

Voir la scctioii 13 pour I'éhniination du produit dtvçrse, 

7. MANIPULATION ET STOCKAGE 

Suivre les pratiques conrantes dans l'industrie cn matitrc dc propret6 ct d'hygiène personnelle. 

Manipulation 
Eviter tout contact avec les yeux, la peau et les vttemcnts. 
SC laver soigneiisement Ics mains après manipulation on contact. 
Ncttoyer minutieusemcnt l'équipement aprts utilisation. 
Nc pas contaminer les Cgouts, Ics canalisations et Ics cours d'eau avec l'eau de rinçage de I'Cquipemeiit. 
Voir 11% section 13 pour l'élimination dc l'eau de rinçage. 
I.es çonteiieurs vides confienncnt encore dc la vapeur ct dcs résidus du produit. 
.4PPLIQUER LES RECOMMENDATIONS SUR L'ETIQUETTE MÊME APRÈS AVOIR ViI& LE 
C:ONTENF,UK. 

Entreposage 
l'cnipfraturc niinimale d'cntrcposage: - 1  5 "C 
'lc1npL:raturc niaxinialc d'cntrcposagc: 50 "C 
MatCriaiix compatibles pour'i'entreposagc: ncier inoxydablc, aluminium, fibre de verre, plastique. parois iiitericures 
en verre 
Matr'rinux incompatibles pour l'entreposage: acier galvanise, acier doux non rcvttu, voir scction 1 0. 
Coiiscrvcr hors de portce dcs enfants. 
Conscrvcr à l'écart des ahmcnts ci boissons, y compris pour animaux. 
C:onscrvcr uiiiqucmcnt dnns le recipicnt d'origine. 
Une cristallisation particlle pcut se pmduirc lors de I'cntrcposagc prolongé en-dessous de la tempCrature miniiiialc 
üciitrcposagc. 
S'il &!Cie, iç placerdans une pièce tiède et secouer souvent pour Ic remettrcen solution. 

8. CONTRÔLE DE L'EXPOSITION/PROTECTION INDIVIDUELLE 
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Autres ingrédients Aucune liinite spécifique d'exposition profcssionnelle n'a &te établie. 

9. PROPRIETES PHYSIQUES ET CHIMIQUES 

Ces donnEes physiques sont des valeurs types basées SUT le produit testé mais peuvent varier d'un échantillon a 
l'autre. Elles nc constituent ni une garantie d''analyse d'un échantillonni les spécifications du produit. 

Couleurigamme de coulcurs: 1 Vert 
Forme: 1 Liquide (visqueux) I 
Odeur  1 Léger 
Point éclair: 1 Néant. 
I h i s i t é  spécifique: 1 1.17 
"W 1 4 0  i n d i  

I 1 Cocfiicicnt de partition (log 1 ': 0.000 (ylyptiosate) 

IO. STABILITÉ ET RÉACTMTÉ 

Stahifité 
Stable dans des conditions noniides dc manipulation cf d'entreposagc. 

Décomposition dangereuse 
Déconiposition thcrmiquc: Produits d e  combustion dangereux: voir section 5 

Pofymérisation dangereuse 
N e  sc produit pas. 

11. INFORMATIONS TOXICOLOGIQUES 

Cette section est réservée i l'usagc dcs toxicologiies et autres professionnels de la santé. 

Les donnces obteniles cur le produit et les coniposant\ Sont resumecs ci-dessouc 
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Toxicité orale aiguë 
Kat, D1,50: 5.108 mJkg de poids corporel 

Presque pas ioxique. 
caiigorie FIFKA IV.  

Kat, Ui.50 (test limite): 
Presque pas ioxiquc. 
caicgorie FlFKA I V  
Aucunc monaliit. 

a x m é  cutanée aiguë 
5,000 ingikg dc poids corporel 

____ Irritation cutanée 
Lapin, 6 animaux,  Test OCDE 404: 

Soinbrc de jours nicessaires a la gucrisoii: 3 
Indicc Primaire d'iniiaiion (Pl i ) :  0.518.0 
Fsccmiellemeni non imiiaiii. 
cniegoric FIFllA IV. 

Irritation ociilaire 
Lapin  6 animaux,  test OCDE 405: 

Nombre dc jours n6crssaires a la guérison: 3 
Irriiaiioii 1Cgèrc. 
cai6goric FIFR.4 Ill. 

Toxicité aiguë u a r  inhalation 
Kat, t1,50,4 heures, aérosol: 2.9 mJL 

,AuIres çffeis: penc de poids. difficulié respiraioire 
Prcsquc pas ioxiquc, 
caicporie FlFRA IV. 

Cobaye, test d e  Buehler: 
Incidciicc posiiive: O % 

Sensibilisation d e  la Deau 

~ Q n Q r n ~ ~ ~ ~  

Miitacéiiicité 
l'rsifs) d e  mutagénicité in vitro et in vivo: 

soi, rmiixgçnc. 
ïoxiciié Dar administration réoétée 

Lapi% d e r m i q u e , t l  jours: 
Tonicii6 DSENO: 
Organesisysièmes cibles: néani 
Auircs effcis: i i cm 

Toucix! DSENO: > 20.000 mgikgalimcniation 
Orgüncslsysitmes cibles: néaiii 
Aiiires cffcis: iicani 

Souris,oi.al, 24  mois: 

5.000 mgikg dc poids corporelijoiir 

Kat, oral, 3 mois: 

C arcinopénicité 

Tumeiir DSEO: 30.000 mgikg alimcmaiion 
ï'oxicii6 DSENO: 5.000 mgikgalimcmaiion 
'liunciirs: neani 
Orgaiieslsysièmes cibles: foic 
Auircs cffefs: diminuiion de 1ü pnscdç poids. elïeis hisiopaihologiques 

'Iiiniciir [ISEO: > 20.000 nipikg alimcmaiion 
~Ionicii6 DSENO: 4,000 mgikgalimemaiion 
fiuneiirs: n6ani 
Organcslsysiçnics cihies: yeux  

Kat, oral. 24  mois: 
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Autres effcts: diminution de la prisc de poids, effcts bistopathologiques 
'Toxicité Dour la reoroduction/la fertilité 
Kat, oral, 3 générations: 

Toxicité DSENO: 30 mgikg de poids corporel 
Reproduction DSENO: 
Organcslsystèmes ciblcs chcz Ics pürciits: néant 
Autres effets chcz Ics paren1s:neant 
Orgnncsisystèmcs ciblcs chcz Ics jcimes: néant 
Autres cfikts chez Ics jcuncs: néaiit 

30 ingikg dc poids corporcl 

Toxicité s u r  le déveioo~emenütératoeénicité 
Rai, oral,6 - 19 jours  d e  gestation: 

Toxicite DSEh'O: 1,000 mglkg de poids corporcl 
Dévcloppcineiit DSENO: 1.000 mg/kg dc poids corporel 
Autres effcts sw l'animal mère: diminution de la prisc de poids. survic réduite 
Effets sur le développemcnt: pcrtc dc poids. perte post-implantatoirc, ossification tardive 
Lcs effcts sur I;i progéiiiturc sont uniqucment ahservés en cas de toxicité maternelle. 

Toxicité DSENO: 175 nigikg de poids corporel 
DCveloppeinciit IXENO: 175 mgikg de poids corporel 
Orgaiies/syst&mcs ciblcs chez I'aniinal d r e :  néaiit 
Autrcs cfïets sur l'animal mèrc: survie réùuitc 
Elfets sur le dévcloppcmcnt: néniit 

Lapin, oral,6 -27  j o u r s  de gestation: 

12. INFORMATIONS ÉCOLOGIQUES 

Cettc scctioii est réservée a l'usagc dcs ccotoxicologucs ct autrcs spfcialistcs de l'environnement 

I.cs doiiiifçs obtciiucs sur dcs produits similaires et sur Ics composants sont résumées ci-dessous. 

Toxicité aquatique, ooissons 
Trui te  arc-en-ciel (Oncorhynchus mykiss): 

Toxicité aiguë. 96licurcs, statiquc. CL.50: 5.4mgiL 
I<çlativcmeiit toxiquc. 

Toxicitéaigu& 96 heures, statiquc. C L 5 0  7.3 mg/L 
Rclativcn>cni toxiquc. 

C r a p e t  arlequin (Lepomis macrochirus): 

Toxicité aauatique. invertéhrés 
Daphiiie (Daphnia magna): 

Toxicitéaigu?, 48Iieures. statique. CE50  11 nig/L 
Légèrcnient toxiquc. 

Toxicité aviaire 
C a n a r d  colvert (Anas platyrhgnchos): 

Toxicité alin>ciitaire, 5 jours. CL50: 
Presque pas tosiquc. 

'I'oxicitéalimcntairc. 5 jours. CL50: 
Presque Das tosiquc. 

5,620mgikg alimcntation 

Colin d e  Virginie (Colinus virginianus): 
5,620nigikg alimntation 

. .  
l'oxicité Dour les arthromodes 

Abeille commune (Apis melliferal. 
OraUcontact. 48 hcurcs. 1>L50: > 1 O0 pgiabcillc 
Presque pas toxique 

Toxicité poiir les oreanismes du sol. invertébrés 
Ver de terre (Eisenia fnetida): 
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l'oxiciié aiguë, 14joiin.CL50 > 1.250inglkg sol 
Presque pas toxique. 

Toxicité aquatique. aleues1Dlantes aquatiques 
Algue ie r te  (Scenedesmus suhspicatus): 

ToxiciiC aiguë. 1 2  heures. sialique, CEr5O (ryilirne de croissance): 166 mgl l  
Prcsque pas ioxique. 

Bioaccumulation 
Crapet ar lequin (Lepomis macrochirus): 

Poisson eni ier  FBC: 1 
Aucunc bioaccumulaiion signilicaiive n'es1 Q prévoir. 

Dissination 
Sol, champs : 

Denii-vie : 2 - 114 jours 
Koc: 884 - 60,000 Lkg 
Sc lie ïorienicni au soi. 

Dan-v-ic: <: 7 jours 
Eau, aérohique: 

13, CONSIDERATIONS RELATWES A L'ELIMINATION 

Produit 
E,viter la contaminaiion des igouis. dcs canalisaiions, dcs fossés e l  dcs cours d'eau 
Recycicr si les installaiionsli'équipemenl appropries sani disponibles. 
WNlcr dans un incinéraieur approprié. 
Brûler dans un incinéraicur spécial à hauic iempéraiure conirbiee. 
Appliquer iouiçs les régiemeniaiions locaieslr~gionaleslnaiiona~esliniernaiiona~~s, 

Conteneur 
Voir i'ciiquefie du coiiicnwr poiir les iiiforniaiions relaiives à I'éliminaiioii. 
Vider coniplèiernent les emballages. 
Rincer les conieneurs vides irais fois ou a la pression. 
NE PAS coniamincr l'eau lors de I'iliminaiion dcs eaux de rinçage. 
S'assiirer quc Ics eniballages ne peuveni pdS Sire réulilises. 
NE PAS réuiiliser les conieneurs. 
Enireposerjusqu'au raniassage par un service osficiel charge de I'r5lirninaiion des déchets. 
Rccycier si les insiallaiionsll'équipcmeni appropriés soni disponibles. 
Les coniciicurs vidés conlienneni encore dc la vapeur el des rcsidus du produit. 
Respccier iouies les consignes de sécwiié jusqu'au neiioyagc, au recyclagc ouà la desiruciion du conieneur. 
Appliquer iouies les réglcnieniaiioiis localçslr~gionaleslnaiionalesiiniernaiionales. 

14. INFORMATIONS RELATÏVËS AU TRANSPORT 

Les données rcpnses dans ceiie seciioii serveni uniquemeni d'inionnaiion. Prière dc suivre les réglemeniations 
appropriéçs afin dc classer correciemcni voire cargaison pour le iransport. 

Non ùangcrcux selon le 1)OT. ICAOIIATA, ]MO, 'I'DG et la rcglcineniaiion Mexicainc 

- 
15, INFORMATIONS RÉGLEMENTAIRES 
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f'CPA enregistré 

16. AUTRES INFORMATIONS 

L'information préseniée ici n'es1 pas necessaireinciit cxhaustivc mais reprisente des données pertinentes et fiables 
Appliquer toutes les réglementations locaies/régionales/nationales/iiitcrnntio~ales 
Prière de conlacter le fournisseur pourobienir d e  plusamples informaiions. 

~- ______--_._.... - 

Dhiiininuhn complète iles anonymes les plus utilises: FRC (Famur  de Hioconccntr.ilion). D R O  (Demande Biochiiniqw a Oxygène), IfCO 
(Dnmndc Chimique 01 Oxygèirc). CE50 (Concenuaiion d'EITeI 50%). DE50 (Dose iI'Effel Si)%), I.M. (Inbmuscidanr), I.P. (Inlmpiriloii&l). 
I.V. (Inuitvîinîiix), Koc (Coeflicieiil d'ailmoiplion mi sol), CLSO (Concai<ra$ion LéLIlr 50%). DLSO (Dose 1.éWle 50%). DLmiii (Dose lelak min.). 
I.t.1 (I.inii<e d'Explosion hif&rieuic). CMENO (<:rnicenha<ioii Mininiale prciduisant m Effel Nocif Ohscrvable), DMENO (Dose Mi iha l r  
pmd8ismt un Effel Nofif Observable). CMEO (Concemation Minlinale pruduisanl un Effel Obsmvûhlc), DMFO (Diisr Minimale produisant un 
Effet Obsrrvshle). 1E.M (Limile d'lxpsition bkoximule). DMT (Dose Maximale 'TOI-). CSEAO (<:oncmûation Sans Effpt Advnre Observé). 
DSENO (Dme Sans W e l  Nocif Observé), CSEO (Cornenuauon Sans Effel Observable). DSEO (Dore Sans E f f p t  Observable). LEP (Limilr 
GExpositioii Fmfessionelle). LE (l.imi<ed'Exp>rition). PI1 (Index d'lnitalioil Primaire). Poiv (CoeiXcien$depani<ion ~o&zoVeau) .  S.C. (Sour. 
<?i~1iiZ), L E C I  (Lunile bFzposi<ii>ii à Coun 'rems). TLV-C: (1.imiic üExpositimPlafonil). TLV-TWA (Linnite i I 'Exposi i iorr~oyme ~-c$i i iSe 
par rappon au temps). ILSE (Limile Supérieure d'Explosion) 

Cetie fiche de donuécs dc sécurité (MSDS) différe de I'ETIQUETTE DU PRODUIT APPROUV 
PAR la Réglementaiioii sur la gestion des pesiicides (PMIIA) dans scs objectifs. et NE REMPLA 
NI NE MODIFE CEITE DFRNIERE (attachéc et accompagnant Ic conteneur du produii). Cet 
MSDS fournil d'iinportaiiics infomiatioiis sur la mi té .  la stcnriié et I'cnvironncment aux cmploycurs. 
employés, pcrsonncs intcrvcndiit cn cas d'urgcncc et pcrsonnes manipulant de grandes quantités de 
produil dans des aciivités qui diffèrent généralement de I'utilisaiioii même du produii, alors que 
I'éiiqucite fournil des infomiations spécifiques sur l'utilisation normale du produit. L'utilisation, 
I'entreposage el I'elimination dcs pesiicides sont réglcmcntés par la législation provinciale et 
I'éiiqueite du produit , qui fournit loules Ics infonnations nécessaires el appropriées sur les 
précautions a suivre. l'utilisation. I'entreposage ct I'élirninatioii. 'Tout pesticide nc portant pas 
I'étiqueiie approuvée par la PMRA représente i nos yeux une violaiion dc la loi fédérale. 

La société MONSANTO ne garriiitii ni la complétude ni I'exactitudc des informations ct 
recommniiùations présentées ici (el ci-après dénommées "infomiatioiis") mème si cellcs-ci sont 
kiablies de bonne foi el supposeesjustcs a In date citée. Ces informaiions sont fournies à la condilion 
que les destinataires détmninent eux-mëmes si ellcs convicimcnt a l'usage souhniié. La société 
MONSANTO nc pourra cn aucun cas èire rendue responsable dc quclque dommage que ce soit qui 
résultcrait de I'utilisaiion des informations ou de toute action basée sur ccs informatioiis. AUCUNE 

COMMERCIARILITÉ, L'APTITUDE POUR UNE LlTILlSATiON SPÉCIFIQIIE 011 A U I R E  DES 
INFORMATIONS OU DU PRODUIT AUXQUELLES IL SE RÉFERE. 

DÉCLARATION NI GARANTIE. EXPRESSE ou IMPLICITE. N'A ÉTk ÉTAHLIE QUANT A LA 

000000009224 
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Monsanto Canada 
Fiche de Données de Sécurité 

Produit Commercial ___ _______. 
. 

1. IDENTIFICATION DE LA SUBSTANCE ET DE LA SOCIÉTÉ 

Nom du produit 
VisionO 

No. Homolo~dtiou PCP 
19599 

Utilisation du produit 
Herbicide 

Dénomination chimique 
Non applicable 

Synonymes 
Néant 

Société 
Monsanto Canada, 67 Scurficld Boulevard, Winnipeg, MB, R3Y lG4 
Téléphone: 204-985- 1000 or 800-667-4944, Faxlfélécopieur: 204-488-9599 

EN CAS D’URGENCE D’ORDRE CHIMIQIJE, DE DÉVERSEMENT, D’INCENDIE, D’ EXPOSITION OU 
D’ACCIDENT, APPELER C A N W E C  -Jour et Nuit: 613-996-6666 (appels a frais virés acccotés) ou 
MONSANTO 3 14-694-4000 (appels à frais virés acceptés). 
APPEL MEDICAL D’URGENCE - Jour et Nuit: 3 14-694-4000 (appels en PCV acceptés). 

Numéros d’urgence 

.. . . ~  . -. . .. . . . . . . - . . 
2. ~:O\ lPOSI’~ION/INFOHRI~~IIONS SUR 1.1.3 <‘O\IPOS..îN 1’s 

Principe actif 
Sel d’isopropylamine de N-(phosphonométhyl)@ycinc; {Sel d’isopropylamine de glyphosate) 

ComposiMou - . __ 

Autres ingrédients l 1 59 

COMPOSANT 1 No.CAS 1 %pondéraux (approximatif) 
Sel d’isopropylamine de giyphosate 1 38641-94-0 141 

L’identité chinuque exacte du produit reste une donnée confidentielle appartenant à la société Monsantc 

3. IDENTIFICATION DES DANGERS 

Résumé des mesures d’urgence 
Aspect et odeur (couleur/forme/odeur): Ambre - Brun /Liquide, (visqueux) / Léger 

~. - - -- 

ATTENTION! 
PElJT PROVOQUER UNE IRRITATION OCULAIRE 
NOCIF EN CAS D’INGESTION 

Effets possibles sur la sauté 
Voies d’exposition probables 

Contact avec les yeux, court terme 

Contact avec la peru, court terme 

Contact avec la peau, Çon?dCt avec les yeux, inhalation 

Peut provoquer une irritation ociilaire temporaire. 
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Aucun effet nocif important nkst à prévoir si les recmnmandations d'utilisation sont respectées. 

Aucun effet nocif important n'est à prévoir si Ics recommandations d'utilisation sont respectécs. 
Inhalation, court terme 

Voir la section 1 1 pour toute information toxicologique ct la section 12 pour toute information éçologiquc. 

4. PREMIERS SECOURS 

Contact avec les yeux 
Rincer iiiiinédiatement à grande eau. 
Si les symptômes persistent, obtenir un avis médical. 

Contact avec la peau 
Retirer les vêtements, montres et bijoux contaminés. 
Laver la peau atteinte à grande eau. 
Lavïr Ics vêtements ct nettoyer les chaussures avant rkutilisation 
Si les symptômes persistent, obtenir un avis médical. 

Inhalation 
Transporter à l'air libre 

Ingestion 
Fairc boire de I'eau immédiatement. 
NE PAS faire vomir sauf avis médical contraire. 
Si des symptômes apparaissent, consulter un médecin. 

Recommandations pour  les 
médecins 

Ce produit n'est pas un inhibiteur de la cholinestérasc 

Antidote 
[in traitement à I'atropine et aux oximes nkst  pas indiqué. 

5. MESURES DE LUTTE CONTRE L'INCENDIE 

Point éclair 
NBiint. 

Moyens d'extinction 
Recommandé: Eau, mousse, poudre sèche, dioxyde de carbone (C02) 

Risques inhabituels d'incendie et d'explosion 
[Jtiliscr le nioins possible d'eau alin d'éviter toute contamination de I'enviromcmcnt 
Précautions pour I'cnvironnement: voir section 6. 

Produits de combustion dangereux 
Monoxyde de carbone (CO), oxydes de phosphore (PxOy), oxydes d'azote (NOx) 

Équipement d e  lutte contre  l'incendie 
Apparcil respiratoire autonome. 
L'Cquipemcnt doit être nunutieusemcnt décontaminé après utilisation. 

6. MESURES À PRENDRE EN CAS DE DISPERSION ACCIDENTELLE 

Précautions individuelles 
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[Jtiliscr la protection individuelle recommandée dans la section 8 

Précautions pour l'environnement 
PETITES QUANTITÉS: 
Peu dc danger pour l'en~uonnement. 
GRANDES QUANTITES: 
Réduire la dispersion au minimum. 
Eviter la contamination des égouts, des canalisations, des fosSiis et des cours d'eau. 

Méthodes de nettoyage 
PETITES Q~JANTIT~~S: 

GRANDES QUANTITÉS 
Laver la zone contaminée à l'eau. 

Absorber avec d e  la terre, du sable ou des matières absorbantes. 
Rassembler dans des conteneurs pour l'élimination. 
Creuscr le sol fortement contaminé. 
Voir la section 7 pour les types de conteneurs. 
Rincer les dEchets à l'aide de petite{ quantités d'eau. 

Voir la section 13 pour l'élimination du produit déversé. 

7. MANIPULATION ET STOCKAGE 

Suivre lcs pratiques courantes dans I'industric en matière dc propretE ct d'hygiène personnclle 

Manipulation 
Ne pas manger, ne  pas boire et ne pas fumer pendant l'utilisation. 
Se laver soigneusement les mains après manipulation ou contact. 
Nenoyer ininutieusement l'équipement après utilisation. 
Nc püç containiner les Egouts, les canalisations et les cours d'eau avec l'eau dc rinçage de l'équipenient 
Voir la section 13 pour l'élimination de l'eau de rinçage. 
Lcs c«ntmeurs vidés contiennent encore de la vapeur et des résidus du produit. 
APPLIQUER LES RECOMMENDATIONS SUR L'ÉTIQUETTE MEME APRÈS AVOIR VID6 LE 
comENrm. 

Entreposdge 
Température minimale d'entreposage: - 1  5 "C 
TcinpErature maximale d'entrcposagc: 50 "C 
Matériaux compatibles pour l'entreposage: acier inoxydablc, aluminium, fibrc de verrc, plastique, parois intérieures 
en verre 
Matériaux inconipatibles pour l'entreposage: acier galvanisé, acier doux non revêtu, voir section IO. 
Conserver hors d e  portée des enfants. 
Conscrvcr à l'écart des aliments ct boissons, y compris pour animaux. 
Cotiserver uniquement dans le récipient d'originc. 
Une cristallisation partielle peut sc produire lors d e  l'entreposage prolongé en-dessous de la températurc mininiale 
d'entrcposage. 
S'il gèle, le placer dans une pièce tiède et secoucr souvent pour le remettre en solution. 
Durée mininiale d e  conservation: 5 ans. 

- _____ .. 
8. CONTRÔLE D i  L'EXPOSITIONIPROTECTION INDIVIDÜELLE 

_____ ... Liniites d'expositiond-ans l'air 
Directives d'Exposition 

d'cxposition professionnellc 
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Autres ingrédients 
__ -. 

Aucune limite spécifique d'exposition professionncllc n'a ét6 établie. 

-- ___ -__.__.. ~ 

9. PROPFUEIÉS PHYSIQUES ET CHIMIQUES 

Coeflïcicnt de partition (log 
Pow): 

Ces ùoiiiiées physiques sont des valeurs types basées sur lc produit testé inais peuvent varier d'un échantillon 5 
l'aiitre. Elles iie constitueiit ni une garantie d'anaiysc d'un 6chÿntillon ni lcs spécifications du produit. 

Couleuriganimc de couleurs: 
Forme: 1 Liquide (visqueux) 

1 Ambre . Brun l 

< 0.000 (glyphosatc) 

-____. - .-. 

IO. STABILITÉ ET RÉACTIVITÉ 

Stabilité 
Stdhie dans dcs conditions nomales  de manipulation et d'entreposage. 

Déconiposition dangereuse 
DCcomposition thcmiique: Produits de combustion dangcrcux: voir scction 5 

Matières à éviterRéactivité 
Réagit avec l'acier galvanisé ou l'acier doux non-revêtu cn ddgageant dc l'hydrogène, gaz très inflanunable 
siisceptihle d'exploser. 

i 1. INFORMATIONS TOXICOLOGIQUES 

('çttc scction est riservkc à l'usagc dcs toxicologues ct autres professionncls de la santi. 

Les diiim6cs obtenues sur des produits similaires et sur les composants sont risumées ci-dessous. 
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Fornritlütion similairs 

Toxicité orale aiguë 
Rat, DLSO (test limite): > 5,000 mgkg de poids corporel 

Autres effets: difftcuité respiratoire, diminution de I'aetivité, selles molles 
Presquc pis toxique. 
catégorie FIFRA IV. 
Auciine mortalité. 

Toxicité ciitünée aieue 
Rat, DL50 (test limite): > 5,000 mdkg de poids corporel 

<)rgimesisystènies cibles: néant 
Aritrcs efïets: néant 
Presque pas toxique. 
catégorie FIFKA IV. 
Aucune mortalité. 

Irritation cutanée 
Lapin, 6 aiiimaux, Test OCDE 404: 

Uombrc ùcjours nécessaires A la guérison: 1 
Indice Priniriirc d'Irritation (Pli): 0.418.0 
Autres cfiets: néant 
Essciitiellenieiit non irritant. 
catégorie FIFRA IV. 

Irritation ociilaire 
Lapin, 6 animam, test OCDE 405: 

Nonihre dc jours nécessaires à la guérison: 10 
Irritation modérée. 
cattporie FIFRA 11. 

Toxicité aiguë Dar inhalation 
Rat, <:LSO, 4 heures, aérosol: 2.6 mg/L 

Oganïs lsys tèmes cibles: néant 
Autres cfkts: difliculté xspiratoire, diminution de l'activité, effets loeaiix 
Presque pas toxiqiie. 
cat6goric FII;RA IV. 

Cobaye, test de  Buehler: 
Inci<lence positive: O ?'O 

Seiisibilisation de la ueau 

.~~____ 

12. INFORMATIONS ÉCOLOGIQUES 

('cttc scctioii est réservée a l'usage des écotoxicologues et autres spécialistes de l'environnement. 

I..es données ohtcnries sin des produits similaires et sur les eomposants sont résumées ci-dessous 

Formulatian sinrilaire 

Toxicité aquatique, poissons 
Crape t  arlequin (Lepomis macrochirus): 

Toxicité aiguë, 96 heures, flux continu, CL50: 5.S mg1L 
Rclativïirieiit toxique. 

Toxicité aigiië. 06 heures, flux continu, CL50: 8.2 mg1L 
Relativenient toxique. 

Trui te  arc-en-ciel (Oncorhynchus mykiss): 

Tuxicité aquatique. invertébrés 
Daphnie (Dzphnia magna): 

Toxicité aiguë, 4X heures, statique, CE50 1 1 mg'L 

. .. 
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Légèrciiient toxique. 
Toxicité aquatique, alguesiplantes aquatiques 

Algue verte (Selenastrum capricornutum): 
Toxicité aiguë, 96 heures, statique, CES& 2.6 m g n  
Relativement toxique. 

'Toxicité aiguë, 7 jours, statique, CES& > 6 mg/L 
Lentille d'eau (Lemna minor): 

Toxicité ariaire 
Culin de Virginie (Colinus virginianus): 

Tonicité alimcntairc, 5 jours, CL50: > 5,620 mgikg alimentation 
Presque pas toxique. 

Chiard colvert (Anas platyrhynchos): 
Toxiçitr alinicntairc, 5 juurs, CL50: 
Prcswc uas toxioue. 

5,620 mgkg alimentation 

Oralicontact, 48 hcures, DL50: > 100 ppiabcillc 
Presque pas tuxique. 

Toxicité pour les oreanismes du sol. inrertébrés 
Ver de terre (Eisenia foetida): 

Toxicité aiguë, 14jours, CLS(1: > 5,00(1 mgkg dc sol sec 
I'resqiie pas toxique. 

N _ u i - ~ _ Q n Q n r é t b Y l ) e Y , ~ ~ ~ ~ ~ ~  

Bioacciiniiilation 
Crapet arlequin (Lepomis macrochirus): 

Poissiin entier: FRC: < 1 
Amine biuaccumulation significative n'est à prévoir. 

Dissipation 
Sol, champs: 

Ilcini-vie: 2 - 174 joiirs 
K o c  XX4 - hO,O(lii Likg 
Se lie fiirtciiicnt au sol. 

ilïiiii-viï: .: 7 j o u r j  
Eau, aéruùiqiie: 

._ . . . . ._ .- .__ . 

13. CONSIDÉRATIONS RELATIVES À L'ÉLIMINATION 

Produit 
1.c pruùuit en surplus peut Etrc éliminé en suivant Ics instructions de l'étiquette. 
Ei8itL.r la contamination des égouts, dcs canalisations, dcs fossés et des cours d'eau. 
Recycler si Ics instüllationsil'équipenicnt appropriés sont disponibles. 
Brûler dans un incinérateur approprié. 
.4ppliqucr toutes les réglenicntations localesirégionalcsinationalesiintcmationalcs. 

Coiiteneur 
Vuir I'ctiquctte du conteneur pour Ics infonnations relatives à I'éliniination. 
Les contcneurs vidés contiennent encore dc la vapeur et des résidus du produit. 
Respecter toutes Ics consignes de sécurité jusqu'au nettoyage, au recyclage ou à la destruction du conteneur 
Vider roinplètement les emballagcs. 
Riiicer les mntencurs vides trois fois ou à la pression. 
1-es eaux de rinçage peuvent être éliniikcs par voies agicolcs selon Ics instructions de l'étiquette. 
Rccyclcr si les installationsil'équipemcnt appropriés sont disponibles. 
UE l'AS contaminer ïeau Iurs de l'élimination dcs eaux dc rinçage. 
Yassiucr que Ics emballages ne peuvent pas Etrc réutilisés. 
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Monsanto Canada 
Fiche de Données de Sécurité 

Produit Commercial 

1. IDENTIFICATION DE LA SUBSTANCE ET DE LA SOCIÉTÉ 

Nom du  produit 
VisionMaxjTM] Phytocide Sylvicole 

No. Homologation PCP 
27736 

litilisntion du produit 
Herbicide 

Dénomination chimique 
Non applicable. 

Synonymes 
Néant. 

Société 
Monsanto Canada. 67 Scurfield Boulevard. Winnipeg. MB. R3Y Ici4 
Téléphone: 204-985- IO00 or 800-667-4944, Faxfïélécopieur: 204-488-9599 

Numéros d'urgence 
EN CAS D'URGENCE D'ORDRE CHIMIQUE. DE D~~VERSEMENT.  D'INCENDIE, D' EXPOSITION OU 
D'ACCIDENT, APPELER CANLiTEC - Jour et Nuit: hl 3-996-6666 (zppels à frais virés acceptés) ou 
MONSANTO: 3 14-694.4000 (appcls a frais virés acceptés). 
APPEL MEDICAL D'URGENCE - h i t r  ct Nuit: 314-694-4000 (appels en PCV acceptés). 

2. COMPOSITION/INFORMATIONS SUR LES COMPOSANTS 

Principe actif 
Sel dç potassiuni de N-(phosphanonicthyl)glycinc: { Scl de potassiuni dc glyphosate) 

Cumposition 
COMPOSANT 1 Nu. CAS 1 % pondéraux (approximatif) 
Scl de potassium de glyphosatc 170901-12-1 1 49 
Aittrcs ingrédients l j 51 

L'iùetititC chimiqite exacte ùu produit rcste une donnie confidentielle appartcnant h ka société Monsanto. 

3. IDENTIFICATION DES DANGERS 

Résunié des mesures d'ureence 
Aspect et  odeur (cuuleur/formelodettr): Bleu / Liquiùe / Inodore 

PRUDENCE! 
POISON 
NOCIF EN CAS D'INGESTION 
NOCIF EN CAS D'INHALATION 
PROVOQUE iJNE IRRITATION DES YEUX 
PROVOQiJE UNE IRRITATION DE LA PEAU 

Effets possibles sur la santé 
Vuies d'expositiun probables 
Contact avec la peau. cotttactavec ICS yeux 
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Contact avec les yeux, court t e rme 

Contact avec la peau, court terme 

inhalation, c o n r i  terme 

Prise unique 

PeOt Q ~ U V U ~ U C ~  unc imitation oculaire temporaire. 

Irritant poiu la peau. 

Noeifpar inhalation. 

Nocif en cas d'ingestion. 

Voir la section 11 pour toute information toxicologique et la section 12 POU toute information iicolob6que. 

4. PREMIERS SECOURS 

Contact avec les yeux 
Riiicer inmédiatenient a grande eau. 
Continiicr pendant au inoins 15 minutcs. 
C:onsuitcr un ophtaiinoiogue. 

Contact avec la peaii 
Laver iinnitdiatement la pcaii atteinte à grande eau. 
Kctirïr Ics vêtements, montres et bijoux contaiiiinés. 
Laver les vWiiients et nettoyçr les chaussures avant réutilisation 

inhalation 
En cas diiilialation, trÿnsp~rtcr la personne a l'air libre. Si la personne ne rcsplre pas, appeler le numéro d'urgence 
ou une ambiilance, puis effectuer une respiration artiiicieiie. de préférence du bouchc à bouche, si c'est possible. 

Ingestion 
Faire boire de I'eau imiiiédiateinent. 
NE PAS Faire vomir sauf avis médical contraire. 
Si dcs syniptiiincs apparaissent, consulter u i i  niédecin 

Recommandations pour les 
médecins 

Ce produit n'est pas un inhihiteur de la cholincstiirase 

Antidote 
l in  traitenient a l'atropine et aux oxiiiies n'est pas i n d i q i .  

5. MESURES DE LUTTE CONTRE L'INCENDIE 

Point éclair 
Aucun point éclair. 

Moyens d'extinctioii 
Reconiniandb: Eau, mousse, poudre sèche, dioxydc dc carbone (CO2) 

Risqiies inhabitiiels d'incendie e t  d'explosion 
litilisçr le inoins d'eaiipossible afin d'bviter toutc contaniination ùç l'environnement. 
Précautiuns pour I'environnement: voir Scction 6. 

Produits de conibustion dangereux 
Monoxyde d ï  carbone (CO), oxydcs de phosphore (PxOy), oxydes ù'azotc (NOx) 

Éqiiipenient d e  lutte contre l'incendie 
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Appareil respiratoire autonome. 
L'équipement doit être minutieusement décontaminé après utilisation. 

6. MESURES À PRENDRE EN CAS DE DISPERSION ACCIDENTELLE 

Précautions individuelles 
Utiliser la protectioii individuelle reconiinandée dans la section 8. 

Précaiitions pour l'environnement 
PETITES QUANTK€?S: 
Peu de danger pour l'cnvirorinemcnt. 

Riduire la dispersion au ininimuni. 
Eviter la contamination des égouts, d ï s  eanalisations, des fossés et des cours d'eau 

GRANDES QIJANTITÉS: 

Illétliodes d e  nettoynge 
PETITES QIJANTITÉS: 

GRANDES QUANTITÉS: 
Laver la zone contaminée ti l'eau. 

Absorber avec de la terre, du sable ou des matières absorbantes. 
Crïuser le sol ior tment  contaminé. 
Rassembler dans dcs conteneurs pour l'éliminatioii. 
Voir la section 7 pour les types de conteneurs. 
Rincer les déchets à l'aide de petites quantités d'eau. 
Utiliser le moins d 'wu possible afin d'éviter toute contamination de l'crivironnement. 

Voir la sçetiori 13 pour l'élimination du produit déversé. 

7. MANIPU1,ATION ET STOCKAGE 

Siiivrc lcs bcinries pratiques indiistrielles en matière de propreté et d'hygikriç personnelle 

Manipulation 
vitcr tout contact avec les yeux, la peau et les vêtements. 
viter de respirer de la vapeur ou de la brume. 

Nc pas manger, ne pas boire et ne pas iuiner pendant l'utilisation. 
Se laver soi@ieuserntnt les mains après nianipulatiori ou contact. 
Ucttoyer minutieuscment l'équipement après utilisatiori. 
Uc pas contaminer les égoub, les eanalisations et les cours d'eau avec l 'wu de rinçage de I'équipeincnt. 
Les eontenem vidés contiennent nieore de la vapeur et des rbsidus du produit. 

COUTENEUR. 
APPLIQUER LES RECOMMENDATIONS SUR L~ÉTIQUETTI; MEME APRÈS AVOIR VIDE LE 

Entreposage 
Matériaux compatibles pour l'entreposage: aeicr inoxydable, aluniii>iuni, fibre de verre, plastique, parois intérieures 

Matériaux incompatibles pour l'entreposage: acier galvanisé, acier doux nwi revêtu, voir section 1 O .  
ïoriserver hors de portéc des enfant?. 
Conserver à I'éearl des alinlents et boissons. y compris pour animaux. 
Conserver uniquement dans le récipicnt d'origine. 

en verre 

8, CONTRÔLE DE L'EXPOSIï10N/PROTECT1ON INDIVIDUELLE 

Limites d'exposition d a n s  l 'a i r  
(:omposnnts l Directives d'Exposition 
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Odeur: 
Point tclair: 
Densité spécifique: 

Cneffieicnt de partition (log 
pH: 

[ S i l G s i u i n  dc glyphosate - p x m i t e  spécifique d'cxposition profcssionnelle n'a été établie. 

lnodorc 
Aucun point éclair. 
1.3573 2O"C1 15.6 "C 

-3.2 (a) 25 "C (glyphosate) 
4.5 - 4.9 67.7 pjl 

, 
Contrûies techniques 

Aucuiie consigne particulihc si les reconmandations d'utilisation sont respectées 

Protection des  yeux 
En cas de risque iinportantde Conklct: 
Porter des lunettes çhimiqucs. 

Protection d e  la peau 
Porter dcs gants résistants aux produits chimiqucs. 
Les applicateurs et autres manipulateurs doivent portcr: 
Porter unc cheniise à manchcs longues, longs pantalons et chaussures avec chausscttcs 
En ÇÜS de risque hpor tan tdc  contact: 
Potier m c  visière de protection, 
Potier dcs vêtemcntskhaussures résistants aux produits chimiques. 

Protection respiratoire 
Aucune corisignc particulière si les rccoinniandations d'utilisation sont respcctces 

Si c'est conscillé, consulter le fabricant dcs bquipenients de protection individucllc afin dc connaître le type 
d'équipement appropfié pour une application donnéc. 

9. PROPRIÉTÉS PHYSIQUES ET CHIMIQUES 

Ces donnécs physiques sunt des vaicurs types basées SUT Ic produit testé niais peuvent vafier d'un échantillon i 
l'autre. Ellcs ne conslitunit ni une garantie d'analyse d'un éch'antillon ni les spécifications du produit. 

Cnulcurigüininc dc couleurs: 1 Bleu I 

10. STABILITÉ ET RÉACTIVITÉ 

Stabilité 
Stable dans les conditions nomiaies de nianipulaiion et d'entreposage. 

Décomposition dangereuse 
Décompositiun therniique: Produits de combustion dangereux: voir section 5 

Matières i &viteriRéactivité 
Réagit avec I'acicr galvanisé ou I'acicr doux non-revêtu en dégagcant de l'hydrogène, gaz très inflanimahlc 
susecptible d'exploser. 

11 .  INFORMATIONS TOXICOLOGIQUES 
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Cettï section cst réservée à l'usage des toxicologues et autres professionncls dc la santé 

L.cs dcinnées obtenues sur des produits similaires et sur les composants sunt r h r n é e s  ci-dcssoiis 

~ ~ ~ ~ ~ i ~ ~ r n ~ ~  

Toxicité oraIe aiguë 
Rat, Di.50: 5,000 iiigik~ de poids corpurel 

Prcsqiic pas tmiqiie. 
aitéjiuric FIFRA IV. 

Toxicité ciitanée airuë 
Rat, OLSO: 5,000 nigikg de poids corporel 

Prcsqiie pas toxique. 
catégorie FIFRA IV. 

Irritation ciitanée 
Lapin, 3 animaux, Test OCDE 404: 

N«nibre de juiirs nécessaires à la guérison: 14 
Iiidice Priniairc d'Irritation (PII): 2.2l8.0 
Irritation modérée. 
catbg«ne FIFRA III. 

Irritation ociilaire 
Lapiii, 3 animaux, test OCDE 405: 

Nmibre dcjoiirs néccssaires &la guérison: 3 
Ii+itatiun iiiodérée. 
catéirune FIFRA III. 

LégBrcrnent toxiqiic. 
catégorie FIFRA III. 
Aiicciiie rnurtalité. i'oiir le tcsi d'inhalatim, le proàiiii a été eonçii soiis fornie d'aérosol. Etant donné que pendant 
le transpwt le produit nc sera pas soiis la fonnc d'un aérosol avec me cunccntration dangcreiise, il cst classé 
cmiine nun dangerciix par les règleiiicnts dc transp«rt, confonnérncnt aux artielcs 2.6.2.2.4.7(b) et (ï) des 
Rcïmnniandaiions dcs NlJ p o u  le Transmrt dc Marchandiscs Danrereiiscs. 

Seiisibilisütion d e  Ix peau 
Cobaye, test de BuehIer: 

Iiicideiicz p«siiive: 0 7'0 

Mutagénicité 
Test(s) d e  mutagénicité in vitro et in vivo: 

Umi iiiiitagène. 
Toxicité p a r  administration réoétée 

Lapin, dermiqiie, 21 jours: 
T«xiçité DSENO: > 5,000 rng/kg de puids corp«rcl/juur 
Orglines/syst&rncs cibles: n h n t  
Aiitres effcts: néant 

Rat, waI ,  3 mois: 

Aiitrcs e k t s :  n h t  

Souris, oraI, 24 mois: 
Carcinoeénicité 

Tiiiiieiir DSEO: >' 30,000 rngikg d'aliment 
Toxicité DSENO: ~ 5,000 inidkg d'alirncnt 
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Tumeurs: néant 
Organçsisystèines cibles: foie 
Autres etlets: diminution dç la prise d e  poids, cffets histopathologiques 

Tunieur DSEO: ,:> 20,000 iiigikg d'aliment 
Toxicité DSENO: - 8,000 mgikg d'alinicnt 
Tumeurs: néant 
Organcsisysti-mes cibics: ycux 
Autres eilels: diminution de la prise d e  poids, effets histopathologiques 

Rat, oral, 24 niois: 

Toxicité polir la reDroductionfla fertilité 
Rat, oral, 3 générations: 

30 nidkg d e  poids corporel 
Ilcprriduction DSENO: > 30 n igkg  dc poids corporel 
Organesisystimes cibles chez les parents: néant 
Autres etlets chez les parents: néaiit 
Organeslsystkmes cibles chez les jeunes: néant 
Autrïs effets chez lesjeuncs: néant 

Toxicité sur le développementitératoeénicité 
Rat ,  oral, 6 - 19 jours  d e  gestation: 

Toxicité DSENO: 1,000 nigikg de poids corporel 
Dkvclrippcment DSEUO: i ,000 nidkg de poids corporel 
Autres efkts  sur l'aninial mère: diminution de la prise de poids, survie réduite 
Effets siir le d6veloppcn:nient: perte de poids, perte post-implantatoire, ossification tardive 
L.es eïfets sur la propénitiire sont uniquement observés en cas de toxicité matemellc. 

Toxicité DSENO: i 75 nigikç d e  poids corporel 
Développeiiicnt DSENO: 175 mgikg de poids corporel 
Organçsisystènies cibles chez l'animal nière: néant 
Aiitrcs effets sur  l'animal n i h :  survie réduite 
Effcts sur le d8vcloppenient: néant 

Lapin,oral, 6 - 27 jours  de gestntion: 

12. INFORMATIONS ÉCOLOGIQUES 

C'ettc scctiriii est réservée a l'mage ries écotoxicologues et autres spécialistes de l'envirmmernent. 

Lcs données ribtenucs sur des produits similaires et sur  les composants sont résumées ci-dessous 

FLlXmdatim .similailx 

'foxicité auiiatiuue. poissons 
'friiite arc-en-ciel (Oncorhynehus mykiss): 

Toxicité aigiië, 06 heures, semi-statique, CL50: 3.13 nigiL 
Rclativemcni toxiquc. 

Toxicitt aquatique. aleiiesiplantes asuat iaues  
Algue verte (Selenastrum capricornutnm): 

ToxicitC aigiië, 72 heures, statique, CEb50 (bioiiiasse): 0.124 nig/L 
Raiitcmeiit toxique. 

Toxicité pour les arthropodes 
Abeille commune (Apis mellifera): 

('riritact, 48 hcures, DL50: 
l'rcsyue pas toxique. 

Oral, 48 hcures, DL50: 
I'resr~uc pas toxiqiic. 

250 pgiabeille 

Abeille conininne (Apis mellifera): 
238.8 pgiabcillc 

Toxicité pour les organismes du sol, iiivertébrés 
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Ver d e  te r re  (Eisenia foetida): 
ToxicitC aiguë, I4jours. CL50: > 10,000 m d k g  de sol sec 
Prcscpe pas toxique. 

Toxicité pour les organismes d u  soi, micro-organismes 
Test de transformation d e  l 'azote et du carbone: 

40 Liha, 2Yjours: Moins de 25% des effets sur les processus de transformation de l'azote et du carboneconteniis 
dais le sol. 

. . .  -m=aB&w 
Toxicité aquatique. invertébrés 

Daphnie (Daphnia mdgua): 
Toxicité aigue, 48 heures, statique, CESO: 8.0 mg/L 
Rclativïrncnt toxique. 

Toxicité aviaire 
Colin d e  Vireinie (Coliiius virginianus): 

Toxicité alimentaire, 5 joiirs, CL50: '> 4,640 iiigikg dalimcnt 
Seuleniem 18gèrenient toxique. 

Tuxicité alimentaire, 5 ,j«ms, C'L50: > 4,640 rng/kg d'aliment 
Sciilenicnt Iégèrcmem toxique. 

Toxicité orale aigiië, dose unique, DL50: > 3,851 m g k g  de poids corporel 
Presqiie pas toxique. 

Canard colvert (Anas platyrhynchos): 

Colin d e  Virginie (Colinus virginirnus): 

Bioaccuniiilation 
Crapet arlequin (Lepomis macrochiriis): 

Poissmi entier: FRC: 1 
Ailcuiie bioaccurniildtion signlficativc n'cst à prévoir. 

Dissiuation 
Sel, champs: 

Denii-vie: 2 - 174jours 
Koc: Y84 - 60,WO Likg 
S ï  lie foneincnt au sol. 

Denii-vie: <' 7.juurs 
Eau, aérobique: 

13. CONSIDÉRATIONS RELATIVES À L'ÉLIMINATION 

Produit 
Evitcr la contamination dcs égouts, des canalisations, dcs fossés et des cours d'eau 
Reçyclcr si les installationsil'éqiiipenicnt appropriés sont disponibles. 
Wriiler dans un incinérateur approprié. 
Appliyiier toutes les réglcmentations localesirégionalesinationalesiintemationales. 

Conteneur 
Voir I'6tiqiiette du cunteneiir pour les informations relatives à l'élimination. 
Les conteneurs vidEs contiennent encore de la vapeur et des résidus du produit. 
Respecter toutes les consignes de sécurité .jusyu'au nettoyage, a u  recyclage ou à la destmction du conteneur 
Vider eomplètcnicni les eiiihallagcs. 
Rinccr Ics conteneurs vides trois fois ou à la pression. 
XE PAS contaminer l'eau lors de l'élimination des eaux de r inpge .  
S'assurer que les eiiiballages ne  peuvant pas être réutilisés. 
NE PAS réutiliser les conteneurs 
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Entrcpuser jusqùau raniassage par un scrvicc oficicl charge de l'élimination des dçchcts. 
Rccycler si les installationsll'équipeiiient appruprihs sont disponiblcs. 
Appliqucr toutes 1îs régleiiieiitations localcs/rcgionÿles/nationale~intemationales. 

14. INFORMATIONS RELATIVES AU TRANSPORT 

Les doiinécs repnses dans cette scction servcnt uniquement d'inïonnation. Prière de suivre  les r6glenientations 
appropri6es af in  de classcr corrïcteriient votre cargaison pour le transport. 

Ce produit ii'est pas classé dangereux sclon les rbgleiiientations DOT, ICAOIIATA ou 1MDü cn vigueur. 

15. INFORMATIONS RÉCLEMENTAIRES 

PCPA cnregii>trc 
__ 
16. AUTRES "FORMATIONS 

1 .'information présenthe ici n'est pas nécessairement exhaustivc mais rcprésente des données pertinentcs et fiablcs 
Appliquer tutitcs les régleiiientatioiis 1ocales/régiunales:nationales/intemationales. 
Piière de contacter le fournisseur pour obtenir de plus amples infirmations. 

I>énnminrtion cmqdCrc der ;icrunymcs ILS plus utilisés: FIIC (Ficrriir IIC Rioconccnünrion). DRO (Dcmundc Riochimiquc cn OrypCnc). »CO 
(»eniandc ('himique en Oxyyinel. CFSII (Conccnrmrion 8Effcr 50%). DES0 (Dorc d'Effc1 50%). I.M. (Inrmmurculairc). I.P. (InrmpCrironCal). 
I.V. (InUâvcineiix). Kiic (Cocificicnt #adroiplion ail sol). (:L.SO ((:oncnitration I.éBlc 501) .  Dl.50 (Dorc I.éBlc 50%). Dl.min (Dore létalc min.). 
LE1 (Limite #Explurion Iniërieurc). ('MCNO (('iincenlriiion Minimaleproduisanrun Effcr Nocif Obrenable). DMENO (Dose Minimiilc 
pruduirmr lm Effci NociiObrcivsblc). C h l t O  (Cmcenrrurion Mininiale produisvnr m Effcr Obrcivablc), DMEO ( D a c  Minimale produisant un 
Effet Obïcninblc). ILEM (Limirc d'Expusiriiin Muximlc).  DMT (Dose Maximalc TolirAc). CSEAO (Conccntm<ion Sans Effcr Advcrse Obrcwé). 
DSENO (Dar<; Sais Effet Nocif Obrmci. ('SEO (Concentration Siinr Effet Obsewublc). DSEO (Dore Sas Effcr Obrmuble), LEP (Limirc 
irEaposirim Pmfcssionellc). 1.E (Liniiie d'Exposition). Pl i  (Indcx d'lrrimlion Piimairc). Pow ( C ~ ~ f f k i m d ~  partition n - ~ c l m o l i ~ u u ) .  s.C (SOUS- 
Cumé). I.ECT ,l.imire d'Exposition 1 Cuiirr Tcrmcl. TLV-(: (I.imite d'Cxr>oririon-fI~fond), TLV-TWA (Limite d lEx~~ i i l i ( in .  Moycnnr rccrifiCc 
par mppi,n il" 1cmps). I S E  (i . imi<c supnirurc d'ExpluSi"n1 

cmpluycs. personncs intervenait en cas d'urgence et pzrsonnes manipulant de grandes quantités de 
produit dans des activités q u i  diffèrent généralement de l'utilisation niêmc du produit, alors quc 
l'ctiquette foumit des infomiations spccifiques sur l'utilisation normale du produit. L'utilisation, 
l'entreposagc et l'diiiiination des pesticides sont rkglcmentés par la législation provinciale ct 
l'étiquette du produit, qiii foumit toutes 1cs informations nécessaires et appropriées sur les 
précautions à suivre. I'utilisatiun, l'cntrcposagc et l'élimination. Tout pcsticide ne portant pas 
l'étiquette approuvée par la P M U  représente à nos yeux une violation de la loi fédérale. 

La société MONSAXTO ne garantit ni la complétude n i  l'exactitude des informations et 
recommandations prcscntccs ici (et ci-après dénommées "informations") même si celles-ci sont 
Ctdblies de bonne fui ct supposécs justes à la date citée. Ces informations sont foumics à la condition 
que les dcstinataircs dttenninent eux-mênies si cllcs conviennent à l'usage souhaité. La société 
MONSAUTO ne pourra cn aucun cas être rendue rcsponsablc dc quclquc dommage q u e  cc soit qui  
rcsultcrait de l'utilisation des infoi-iiiations ou de toute action bascc sur ces informations. AUCUNE 
D6CLARATlON Nl GARANTIE, EXPRESSE OU IMPLICITE, WA ÉTÉ ÉTARLIE QUANT A 1.A 

nnnnnnni ~ 4 x 7  
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Backgrounder 
Glyphosate and Standard Toxicology Studies 
September 2002 

Monsanto Company 

Toxicology is the study of the harmful effects of substances on living organisms: humans, plants 
and animals. Toxicological testing evaluates the biological response of living organisms to 
different routes and durations of exposure to a substance. Modern toxicology contributes to 
clinical, legal, occupational and veterinary medicine and plays a key role in the development of 
drugs, food additives, home products, cosmetics, industrial chemicals, agrochemicals, 
pesticides, etc. Paracelsus, a 16Ih Century Swiss physician recognized as the "father of 
toxicology," is noted for his principle that al1 substances are poisons if the dose is sufficiently 
high -"the dose makes the poison." He understood that the relationship between dose and 
response are inseparable. At very low doses, even notorious toxins such as arsenic will not 
cause ham.  Conversely, at very high doses, essential substances such as water will harm or 
kill. 

The story is no different for pesticides: at some dose they are hamful and at some dose they 
are harmless. 

Pesticides (herbicides, insecticides, rodenticides, fungicides, etc.) cannot be categorized simply 
as "dangerous" just because they are classified as substances that kill pests. Likewise, no 
chemical, either natural (made by plants or other organisms) or synthetic (made by man), can 
be determined to be completely "safe." The study of toxicology determines what doses are 
harmful and what doses would not be expected to pose unreasonable risk. Pesticides are 
strictly regulated by governmental agencies around the worid. In the United States, the U.S. 
Environmental Protection Agency has that responsibility and requires a battery of toxicological 
and environmental studies. On average, a pesticide active ingredient must undergo at least 120 
tests before it can be registered for use. During the many years that glyphosate and glyphosate 
herbicides have been used, hundreds of toxicology studies have been conducted. 

Al1 pesticides are evaluated for acute, sub-chronic and chronic effects. Acute toxicological 
testing evaluates whether a single high-dose exposure to a substance will produce acute 
effects. (An acute effect could be anything from a skin rash to death.) Sub-chronic effects are 
related to several days or' weeks of continuous exposure to a substance. Chronic effects occur 
after a long period (approaching a lifetime) of continuous exposure. Longer-term studies 
evaluate whether continual exposure to a substance has the potential to cause adverse effects, 
such as cancer, neurotoxicity, birth defects or reproductive problems. 

Acute toxicity studies 

Acute toxicity studies evaluate the risk from a single exposure to a substance, typically at a high 
dose. Acute oral and dermal toxicity studies are frequently designed to express the potency of 
a substance in terms of a median lethal dose or LDso. The LDs, is the dose that is lethal to 50 
percent of the laboratory animals in the test. The higher the LD,,value, the lower the toxicity. 
The dose is calculated as milligrams of the test substance per kilogram of body weight of the 
tested animals (mglkg bw). 
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glyphosate is the active ingredient (e.9. Roundup UltraMAXQ and Roundup Pro@) are also in 
Category IV for acute oral, dermal and inhalation toxicity. 

Subchronic and chronic toxicity studies 

The acute toxicity studies determine what dose is lethal to 50 percent of the test animals via a 
specific route of exposure, but they do not determine what dose poses no unreasonable risk. 
That determination is made by examining effects seen over a range of doses and durations of 
time. Sub--chronic studies last for a few weeks to months (-10 percent of the normal life span of 
the test animal), and chronic studies can last for a year or more (the expected lifetime of the test 
animal). Exposure routes are identical to those of acute testing programs (oral, dermal, 
inhalation). In sub--chronic and chronic oral toxicity studies, groups of test animals are given 
various daily doses, from zero to thousands of milligrams per kilogram of their body weight. At 
the end of a desgnated exposure period, virtually every organ system and physiological 
parameter is examined to determine any differences between exposed and non-.exposed test 
animals. High doses must elicit sub--lethal effects, middle doses must evoke only minimal 
adverse effects and low doses should tngger no toxic effects whatsoever. Generally, three to 
five dose levels are tested. The highest tested dose level that produces no observed adverse 
effects is refened to as the NOAEL. Different toxicity studies produce different no--effect levels. 
The U S .  Environmental Protection Agency (EPA) bases its risk assessment on the lowest 
NOAEL recorded in the various studies. See the table below for a summary of NOAELs seen in 
various glyphosate toxicity studies submitted to the U.S. EPA. 

. Rat Subchronic 209 
Rat Chronic 409 

Rabbit Developmental 175 

~ ....... .............................................................................. 

................................................................................................ 

Rat Reproduction ... ..... .! 
................................................................................................. 

l Glyphosate NOAEL 1 Toxicity Study (makaldavi' l 

U.S EPA -. NOAEL 175 
' Source: EPA, 1993 

Between the NOAEL and the highest dose tested, there is usually a range of doses that 
produce a range of effects. Some effects can be quite serious, such as tumors or birth defects; 
others are minor ana would be reversible with cessation of exposure. Through al1 of these 
studies, even very high sub-lethal doses of glyphosate have not produced effects such as 
cancer, birth defects, mutagenicity, neurotoxicity or reproductive abnormalities. Other effects, 
such as weight loss, elevated enzyme levels, etc. have been detected in those studies, almost 
always at very high doses. Forexample, in the rabbit developmental study, designed to 
determine if glyphosate causes adverse effects in pregnant animals and their developing 
offspring, no developmental effects were seen even at the highest dose which produced toxicity 
to the pregnant animal. The NOAEL for this study was considered to be the 175 mg dose. It 
was the lowest NOAEL from various studies. 
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Reference dose (Rfû) includes uncerîainty factors to reduce risk 

After a NOAEL is deterrnined the US. EPA applies uncertainty factors to account for differences 
between hurnans and test anirnals and individual variability. The agency also considers the 
types of effects that were seen at higher doses. Less serious effects norrnally constitute a lower 
rnargin of exposure. The rnargin for glyphosate has been set at IOGfold, as opposed to sorne 
other pesticides which have rnargins of exposure of 1,000 or more because of l e s  favorable 
toxicological results. A i00-fold uncertainty factor means fhat acceptable human exposure 
fo r  glyphosate has been established at a level  that is IO0 times lower than a tested dose 
that caused no observable adverse effect in tested animais. For glyphosate, the acceptable 
daily dietary exposure, referred to as reference dose (RfD) has been set at 2 rnglkglday (175 
rnglkglday NOAEL divided by 100 = 1.75 rnglkglday rounded up to 2 rnglkglday). 

In 1996, Congress unanirnously passed landrnark pesticide food safety legislation called the 
Food Quality Protection Act (FQPA). The FQPA rnandated that allowable exposure levels 
more closely consider infants and children. The FQPA required the US. EPA to apply an 
additional IO-fold uncertainty factor to account for exposure to children, Who have higher 
relative exposure because of their lower body weight. However, EPA was given the option of 
applying a lesser uncertainty factor "only if, on the basis of reliable data, such rnargin will be 
safe for infants and children" (FQPA, 1996). The additional uncertainty factor, when applied to 
the RfD, yields an exposure level called the chronic Population Adjusted Dose (cPAD). 

EPA reviewed the toxicological database for glyphosate, deterrnined that it was cornplete and 
concluded there was no indication of increased sensitivity to glyphosate arnong infants and 
children. Therefore, EPA used an FQPA uncertainty factor of 1, resulting in a cPAD for 
glyphosate of 2 rnglkglday, the sarne as the RfD. 

Calculating human exposure 

In order to calculate human exposure to a pesticide, the U.S. EPA considers al1 possible routes, 
including food, water, applicator exposure, or bystander exposure frorn drift. Conservative 
assurnptions are made throughout the process. Consider exposure through food, for exarnple. 
EPA requires food residue studies for every crop on which a pesticide is to be used. For the 
study, the pesticide is applied at the maximum labeled rate. (Most farrners use rates rnuch 
lower than the maximum albwed.) Crops are harvested and liquefied, and very sensitive 
equiprnent is used to seek traces of the pesticide. Multiple sarnples are taken frorn several test 
plots grown in various geographic regions. The sarnple with the highest arnount of residue is 
recorded for the crop in question, even if sorne unusual condition rnay have been at play. If no 
residue is detected in any of the sarnples, EPA asurnes a presence anyway. Based on these 
studies. EPA calculates how rnuch residue could be present in crops treated with the pesticide. 
It is then assurned that every acre of every crop for which the pesticide is labeled receives an 
application of the pesticide (with no allowance for market share). Furtherrnore, EPA assumes 
that people consume every crop everyday. (Glyphosate is labeled for use on more than 100 
crops, so this is a very conservative assurnption.) If adding up the residues frorn each crop 
yields a dose greater than the EPAs cPAD, the public is assurned to be at risk and sorne uses 
rnust be discontinued in order to reduce public exposure. 

In Septernber 2000, EPA approved a new crop use for glyphosate, At that tirne, the agency 
concluded that even nownursing infants, whose food consurnption relative to body weight is 
higher than adults. were exposed to no more than 3.2 percent of the allowable dose through 
food (U.S. EPA 2000). 
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Wildlife toxicology 

In addition to many studies with laboratory animals to assess potential effects from human 
exposure, glyphosate has also been studied to determine effects on wildlife. The same 
toxicological principles apply - vaiying doses are given to representative species of birds, fish, 
insects and other invertebrates. The lethal dose or concentration is determined, and effects 
seen at lower doses are examined. A no-effect level is also determined. These studies show 
that glyphosate has very low toxicity to wildlife and that expected exposure from approved uses 
of glyphosate products would pose no unreasonable risk to wildlife. 

Related Document: 

Backorounder: Giyphosate and Wildïie. December, 2002. 

References 

FQPA (Food Quality Protection Act). (1996) Title IV, Section 408 (a)(4)(c). 

U.S. Environmental Protection Agency. (1 993) Reregistration Eligibility Decision (RED): 
__ htt~/~.fda.qov/opacom/laws/foodqual/fapa4.htm 

Glyphosate. EAP-738-F-93-011, September 1993, Washington, DC. 
http://www.e~a.qov/oppsrrdI/REDs/old reds/qlyphosate.pdf 

57957, September 27. 
U.S. EPA (2000) Final Rule: Giyphosate; Pesticide Tolerance. Federal Register 65(188): 
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Backgrounder 
Response to "Glyphosate Toxic & Roundup Worse" 
Updated Apnl2006 

I 

On March 7, 2005, The lnstitute of Science in Society (London, England) published an editorial by 
Dr. Mae-Wan Ho and Prof. Joe Cummins (see Appendix). This editorial called for urgent 
regulatoty review of the most widely used herbicide in the light of new scientific evidence. 

Ho and Cummins make the following statements: 

"New research findings are raising serious concerns over the safety of the rnosf cornrnonly 
used herbicide, and should be sending shock waves through proponents of genetically 
rnodified (GM) crops made tolerant to the herbicide, which now account for 75% of al/ GM 
crops in the world." 
"There is now a wealth of evidence that glyphosate requires worldwide health warnings 
and new regulatory review. Meanwhile, ifs use should be reduced to a minimum as a 
rnatfer of prudent precaution." 

This document provides direct responses to six points that Ho and Cummins cite as evidence 
supporting a worldwide health warning, regulatory review and reduction in use of glyphosate and 
Roundup branded agricultural herbicides. 

Point 1. "However, glyphosate acts by preventing the binding of phosphoenol pyruvate to the 
active site of the enzyme, and phosphoenol pyruvate is a core rnetabolite present in al/ 
organisrns; thus if has the potential to affect other rnetabolic pathways. This is borne out by rnany 
reports of toxicities associated with the herbicide reviewed in the lndependent Science Panel 
Report, The Case for a GM-Free Susfainable World ."' 
Response: 

While the lndependent Science Panel (ISP) could be considered "independent" as it is not 
formally aifiliated with other organizations or institutions, the ISP members are opponents 
of plant biotechnology and have a long-standing position in opposition to this technology 
(see http://www.i-sis.orq.uk/ispr-summaw.pho). 

While it is true that phosphoenol pyruvate is an important compound in the metabolism of 
virtually al1 plant and animal species, no effect of glyphosate on pyruvate metabolism in 
mammalian cells has ever been demonstrated. Glyphosate targets an enzyme not 
present in animal species and is not known to influence pyruvate metabolism by any other 
mechanism which would be relevant to humans or animals. 

' The Case for a GM-Free Sustainable World, Chapter 7, ISIS & TWN, London & Penang, 2003 
h-p Ilwww indso orqIA GM-Free Sustainable Worldmdf 
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Response fo "Glyphosafe Toxic & Roundup Worse" 
Monsanfo Company 2006 

Page i o i 7 i  



Credible evaluations of Roundup branded agricultural herbicides and the active 
ingredient glyphosate can be obtained from the following: 

EPA Reregistration Eligibility Decision: Glyphosate (September 1993): 
Fact Sheet: httP://www.~Da.aOV/ODDS~dl/REDs/factsheets/O178fact.~df 
Full RED: http://www.epa.aov/opDsrrdl/REDs/old reds/alyphosate.pdf 

European Commission (2002) Report for the Active Substance Glyphosate, Directive 
651 1N1/99, January 21. 
http://europa.eu.inUcomm/food/Plan~Protection/evaluation/existactive/listl alvphosate en. 

WHO Environmental Health Cnteria 159: Glyphosate (1994): 
http://www.inchem.ora/documents/ehc/ehc/ehcl59. htm 

Pesticide Residues in Food (2004). Report of the Joint FAONVHO Meeting of Experts 

htt~://www.fao.ora/aa/AGP/AGPP/Pesticid/JMPR/DOWNLOAD/ZO04 re~/re~ort2004impr. 
e_ 

e_ 

Point 2. "An epiûemiological study in the Ontario farming populations showed that glyphosate 
exposure neady doubled the risk oflate spontaneous aborfions, '" 
Response: 

Glyphosate does not cause miscarriages. 

Glyphosate is one of many pesticides mentioned in an epidemiological report that examined 
possible links between self-reported, on-farm pesticide use and self-reported reproductive 
outcomes. Savitz et a/. (1997) used data from the Ontario Farm Family Health Study 
(OFFHS) and investigated associations between reported pesticide use by males and 
pregnancy outcomes, specifically: miscarriage, pre- ten delivery and small-for-gestational- 
age birth. Savitz et a/. found that a number of specific pesticides had weak statistical 
associations with miscarriages and pre-terni deliveries, but pesticides tended not to be 
associated with small for gestational age births. There were no statistically significant findings 
for glyphosate. 

Epidemiology studies of this type differ from biomonitoring studies in that groups of people - 
some with illnesses and some without - are asked to recall what pesticides they may have 
used or come in contact with. Those studies depend on the ability of the person to recall 
accurately, but more importantly, they do not measure whether there actually was any interna1 
exposure or the extent of such exposure. 

There was no quantified exposure data in this epidemiologic study by Savitz et a/. Exposures 
were assumed based on questionnaire responses by study subjects about farm activities and 
pesticide use. This type of information can be inaccurate. Exposure related to the 
professional use of glyphosate-based formulations, through the monitoring of the single active 
ingredient glyphosate, has been the subject of a number of studies. The most recent 
published study is that by Acquavella et a/.(2004). 

Savitz DA, Arbuckle, Kaczor D, Curiis KM. (2000) Male pestlclde exposure and pregnancy outcome Am 7 

J fpidemiol 146 1025-36 

__ --- -. . - -- 
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Aquavella et al. (2004) found that only sixty percent of the farrners were found to have 
detectable levels of glyphosate in their unne on the day of application and that the geornetric 
rnean concentration was 3.2 ppb. The lirnit of detection was 1 ppb. The distribution of 
detectable values was highly skewed to low exposure since rnost detectable values were 
close to the lirnit of detection; the highest observed concentration was 233 ppb. Based on 
estirnates of systernic dose, a farrner Who did 10 applications per year for 40 years with this 
highest level of exposure would receive an exposure approxirnately 31,938 fold below a 
lifetirne systernic dose that corresponds to the US Environrnental Protection Agencies 
reference dose (equivalent to the ADI) of 2 rng/kg/day. 

The results of the Savitz et al. study do not rneet generally accepted criteria frorn the 
epiderniology literature for deterrnining causal relationships. First. the associations were very 
weak and not statistically significant. Secondly. control for potential confounding factors, 
including other pesticides, was  not possible due to lirnited available information and srnaIl 
numbers of subjects. Thirdly. there was no indication in these studies of a dose-response 
relationship. Lastly. there was no biological plausibility. the expenrnental evidence frorn 
several studies with laboratory anirnals show that glyphosate is not a reproductive or 
developmental toxicant. (EU 2002; EPA 1993; Williams et al. 2000). 

Therefore. based on the extremely low exposures expected for humans. the lack of biological 
plausibility. and the lack of statistical significance. the reported association of adverse health 
effects in epiderniologic studies are unlikely to be valid. 

Response References 
Acquavella JF. Doe J. Tomenson J. Chester G. Cowell J. Bloemen L. 2003. Epidemiologic Siudies of 

Occupaiional Pesticide Exposure and Cancer: Regulaiory Risk Assessmenis and Biologic 
Plausibiliiy. Annals of Epidemiology 13: 1-7. 

Acquavella JF. Alexander BH. Mandel JS. Gusiin C. BakerB. ChapmanP. Bleeke M. 2004. 
Glyphosaie Biomoniioring for Farmer-Applicaiors and iheir Families: Resulis from the Farm Family 
Exposure Siudy. Environ Healih Perspeci 112:321-326. 

EPA Reregisiraiion Eligibiliiy Decision: Glyphosaie (Sepiember 1993): 
Faci Sheei: hiio://www.epa.qov/oppsrrdl/REDs/facisheeis/Ol78faci.~df 
Full RED: hiio://www.epa.qov/oppsrrdl/REDs/old reds/qIVphosaie.pdf 

European Commission. 2002. Report for the Active Substance Glyphosaie. Directive 6511N1/99, 
January21. 
hiiP://euro~a.eu.ini/comm/food/DlanVoroieciion/evaluaiionlexisiaciive/lisil qlvohosaie en.odf 

Williams GM. Kroes R. Munro IC. 2000. Safeiy evaluaiion and risk asseçsmeni of the herbicide 
Roundup and its active ingredieni. glyphosaie. for humans. Regul Toxicol Pharmacol 31: 117-165, 
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Point 3. "Prof. Eric-Giles Seralini and his research team from Caen Universify in France decided 
to find out more about the effects of the herbicide on cells from the human placenta. They have 
now shown that glyphosate is toxic to human placental cells, k ihg  a large proportion of them 
after 18 hr of exposure a l  concentrations below that in agricultuml use. 3r' 

Response: . This study by Richard et a/. tells US nothing about real-world risks to humans. Instead, 
it tells US what we already know - substances can injure unprotected cells in a test- 
tube. In the real world, Roundup agricultural herbicides have been used safely by farm 
workers for more than 30 years. The conclusions of the authors are contradicted by 
extensive animal studies and by extensive human experience. 

The following response document is available: 

Glyphosate: Response to "Differential effects of glyphosate and Roundup on 
human placental cells and aromatase" 
(~~p://www.monsanto.com/monsanto/content/products/productivitv/rounduD/bko richard r 
m o n s e  2005.df ) 

Some of the financial support for this research came from CRII-GEN. Professor Seralini is a 
member of this anti-biotech organiration. (http://www.criioen,org! ) 

It is also of interest to note that one of the first public forums that Professor Seralini 
discussed this research was during an interview with The Pesticide Action Network (PAN). 
(http://www.pan-uk_org/pestnews/pn63/~n63~4.htm ) 

PAN is an inappropriate reference source to use for credible scientific and/or medical 
information on glyphosate. PAN is a global neiwork of over 600 participating 
nongovernmental organirations, institutions and individuals in over 60 countries working to 
replace the use of what they perceive as harardous pesticides. PAN, at its Fifth International 
Conference in Dakar, Senegal on May 21, 2000, stated in "The Dakar Declaration": "We 
commit ourselves to fight for the elimination of pesticides, the termination of genetic 
engineering of organisms in food and agriculture, the end of corporate globaliration and the 
realiration of food sovereignty and sustainable agriculture worldwide" (http://www.pan- 
international.ora/dakarDeclarationEn.htrnl). The lead author of the glyphosate summary 
referenced by the authors is Meriel Watts. She is spokesperson for the Pesticide Action 
Network, Aotearoa, New Zealand (http:l/www.qeocities.com/no sprav/meriel rally sDch.htm). 

Richard S. Moslerni S ,  Sipahutar H, Benachour N and Seralini G-E. (2005) Differeniial effecis of 
glyphosaie and Roundup on human placenial cells and arornaiases. Environmental Health Perspectives, 
in press. ~iip://dx.doi.orq/doi:lO.l289/ehp.7728 

_ _ _ ~  
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Point 4. “There is, indeed, direct evidence that glyphosate inhibits RNA transcription in animals 
at a concentration well below the level that is recommended for commercial spray application 
Transcription was inhibited and embryonic development delayed in sea urchins following 
exposure to low levels of the herbicide andlor the surfactant polyoxyethyleneamine. The pesticide 
should be considered a health cuncern by inhalation during ~pray ing .~  ” 

Response: . This study by Marc et a/. tells us nothing about real-world risks to humans. Instead, it 
tells us what we already know - substances can injure unprotected cells in a test-tube. 
In the real world, Roundup agricultural herbicides have been used safely by  farm 
workers for more than 30 years. The conclusions of the authors are contradicted by 
extensive animal studies and by  extensive human experience. 

Marc and her colleagueç conducted in vitro çtudieç uçing çea urchinç. They have now 
publiçhed a number of articles baçed on the faulty premiçe that Roundup iç enhancing the 
ability of glyphoçate to get into cellç to diçrupt the cell cycle. While they meaçure a variety of 
cellular/molecular endpointç in theçe çtudieç, the reçultç are not reflective of cellular effectç in 
real-life çystemç çince non-çpecific changes in cell membrane function have been çhown to 
occur due to surfactants and may alço reçult from other changes in the culture medium çuch 
as effectç on pH and calcium levelç Note that when the çea urchin embryoç are placed back 
in normal medium they develop into normal çea urchinç, indicating a lack of any permanent 
biological effect. 

When surfactants found in productç çuch as bath gels and çhampooç that humanç put directly 
on their bodies everyday were teçted in the çea urchin aççay they produced the çame reçultç 
as Marc et al. did ... cell cycle delayç; çee 
http://www.ncbi.nlm.nih.aov/entrez/query.fcqi?cmd=Retrieve&d b=pubmed&doot=Abçtract&liçt 

uid~9828259).  

Other reçearcherç have found that caffeine alço alterç cell division in çea urchin embryoç (çee 
http://www.ncbi.nlm.nih.qov/entreziquery.fcqi?cmd=Retrieve&d b=pubmed&dopt=Abçtract&liçt 

uidç=927651 O). 

One could focuç on theçe findingç and claim a variety of threatç to human safety from 
çhampoo, coffee, tea, and chocolate. A more çcientifically appropriate conclusion, knowing 
what we do about the çafety of theçe consumer productç, iç that the çea-urchin test çyçtem iç 
çimply not relevant to predicting adverse effectç on human health. 

Marc J, Le Breton M, Cormier P, Morales J, Belle R, Mulner-Lorillo O. (2005) A glyphosate-bas& 4 

pesticide impinges on transcription. Toxicology and Applied Pharmacology 203: 1-8. 
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Point 5. "New research shows that a brief exposure to commercial glyphosate caused liver 
damage in rats, as indicated by the leakage of infracellular liver enzymes. In this study, 
glyphosate and its surfactant in Roundup were also found to act in synergy to increase damage to 
the liver. " 

R e  s p o n s e : 
No similar effects on the liver were found in rats tested at high doses in regulatory 
studies conducted according to international guidelines under Good Laboratory 
Practices. (EU 2002, EPA 1993 and Wil l iams et a l  2000) 

Due to the poor conduct and reporîing of this study as well as the lack of corroborative 
findings in studies conducted according to international guidelines under Good Laboratory 
Practices the findings and conclusions of these authors are not credible. 

A cntical f law is the authors never tested glyphosate alone they only tested dilutions of a 
glyphosate-based formulation even though they report "We showed that glyphosate and its 
formulation products may act in synergy on the liver metabolism andlor injury." 

In order to evaluate combined effects it is necessary to determine the response of each agent 
alone: synergism is noted if the combination of the iwo agents produces a response that 
exceeds the sum of the iwo responses. The only substance tested was the formulation and 
since the formulation already contains glyphosate the companson does not hold true. The 
study design should have been with two groups to be tested; glyphosate alone and the 
formulation-minus glyphosate. 

Response References 
EPA Reregistration Eiigibiiity Decision: Giyphosate (September 1993): 

Fact Sheet: ht ta : / /~~ -e_ lov /o~~sr rd l /REDs/ fac tshee~~ /Ol76 fac t .~df  
Fui1 RED: htto://www.eoa.oov/oposrrdl/REDs/oid reds/qivohosate.pdf 

European Commission (2002) Report for the Active Substance Giyphosate, Directive 651 1/Vi/99. 
January 21. 
- httP://euroDa.eu.inVcomm/food/PianWorotection/evai~a~e.xista~ive/iistl oivohosate en.odf 

Roundup and its active ingredient, giyphosate, for humans. Regui Toxicoi Pharmacoi 31 :117-165 
Williams GM, Kroes R, Munro iC. 2000. Safety evaiuation and risk assessment of the herbicide 

Benedetti AL, de Lourdes Vituri C, Trentin AG, Dominguesc MAC, Alvarez-Silva M. (2004) The effects of 
sub-chronic exposure of Wistar rats to the herbicide Giyphosate-Biocarb. Toxicology Leffers 153: 227-232. 
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Point 6. "Three recent case-control studies suggested an association between glyphosate use 
and the rfsk of non-t-lodgkin lymphoma 6,73 while a prospecfive cohort study in lowa and North 
Camlina that includes more than 54 315 prfvate and commercial licensed pesticide applicators 
suggested a link between glyphosate use and multiple myoeloma '. Myeloma has been 
associated with agents that cause either DNA damage or immune suppression. These studies did 
not distingulsh between Roundup and glyphosate, and if would be important for that to be done." 

Response: 
Glyphosate is not carcinogenic or mutagenic. In June 1991, the US EPA placed 
glyphosate in the agency's most positive cancer classification (Category E) "evidence 
of non-carcinogenicity for humans--based on the lack of convincing evidence of  
carcinogenicity in adequate studies." There is no credible evidence that glyphosate or 
that Roundup herbicides cause cancer in humans. 

Regulatory authorities and independent experts around the world agree that glyphosate, the 
active ingredient in Roundup brand agricultural herbicides, does not cause cancer, even at 
very high doses. 

The World Health Organization, in its 1994 review of glyphosate studies, States: "Animal 
studies show that glyphosate is not carcinogenic." 

The U.S. Environmental Protection Agency (EPA), after reviewing studies conducted for re- 
registration of glyphosate, stated in 1993: "Several chronic toxicitylcarcinogenicity 
studies ... resulted in no effects based on the parameters examined, or resulted in findings that 
glyphosate was not carcinogenic in the study." EPA rates al1 pesticides according to their 
potential to cause cancer. In June 1991, EPA placed glyphosate in the agency's most 
positive cancer classification (Category E) "evidence of non-carcinogenicity for humans-- 
based on the lack of convincing evidence of carcinogenicity in adequate studies." 

The most recent review was conducted by the European Commission's Health and Consumer 
Protection Directorate-General, afîer which glyphosate was re-registered for use in Europe 
(Jan. 21, 2002). The EC review, like others around the world, concluded that glyphosate is 
not carcinogenic. Reviews in Canada and Japan also found no evidence of cancer in 
glyphosate studies as well three independent scientists (Williams et al., 2000) 

It is important to note that, in the most recent study by DeRoos et al. (2005), cancer rates 
were found to be the same for glyphosate users and non-users. Furthermore, no association 
was found between glyphosate users and al1 major types of cancers including the 
lymphopoetic cancers - non-Hodgkin's lymphoma (NHL), leukemia and multiple myeloma. 
Only in one analysis'of a restricted subgroup of the study population, there was a weak 
association between frequency of glyphosate use and multiple myeloma. However, other 

De Roos AH, Zahrn SH, Canior KP, Weisenburger DD. Holrnes FF. Burrneisier LF, Blair A. (2003) iniegraiive 
assessrneni of rnuliiple pesiicides as risk faciors for non-Hodgkin's lyrnphorna arnong men. Occup Environ Med 60: 
E l l .  
Hardeil L, Eriksson M, Nordsirorn M. (2002) Exposure 10 pesiicides as risk faclor for non-Hodgkin's lyrnphorna and 
hairy cell leukernia: pooied analysis of IWO Swedish caseconiroi siudies. Leiik Lymphoma 43: 1043-1 049. 
McDufhe HH, Pahwa P, McLaughlin JR, Spinelli JJ, Fincharn S, Dosrnan JA, Robson D, Skinnider LF, Choi NW. 
(2001) Non-Hodgkin's lyrnphorna and specific pesücide exposures in men: Cross-Canada siudy of pesiicides and 
heaiih. CancerEpidemiol Biomarken Prev 10:1155-63. 
De Roos AJ, Blair A, Rusiecki JA, Hoppin JA, Svec M, Doserneci M, Sandler DP and Alavanja MC. (2005) Cancer 
incidence arnong glyphosaieexposed pesiicide applicaiors in ihe agriculiural healih siudy. Envjron Heanh Perspecf 
113,49-54. 

- - . . .. .. .. 
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analyses in the paper were conflicting in this matter. 
statistical analyses, occasional weak associations are expected by chance alone. 

Regarding NHL, conflicting results have reported by D e  Roos et  ai. In 2003, De Roos et a/. 
reported that there was an association with glyphosate and NHL. In 2005, De Roos et  a/. 
reported no association between glyphosate and NHL. Furthermore, it is important to point 
out that the D e  Roos et  a/. (2003) paper was a re-analysis of data from three studies in the 
198Os, in which no association for glyphosate with NHL was observed. 

The four references above are al1 epidemiologic studies. Epidemiology studies differ from 
biomonitoring studies in that groups of people - some with illnesses and some without - are 
asked to recall what pesticides they may have used or come in contact with. Those studies 
depend on the ability of the person to recall accurately, but more importantly, they do not 
measure whether there actually was any interna1 exposure or the extent of such exposure. 

There was no measured exposure data in these epidemiologic studies by De Roos et  al., 
Hardell et a/. and McDuftle et ai.. Exposures were assumed based on questionnaire 
responses by study subjects about farm activities and pesticide use. This type of information 
can be inaccurate. Exposure related to the professional use of glyphosate-based 
formulations, through the monitoring of the single active ingredient glyphosate, has been the 
subject of a number of studies. The most recent published study is that by Acquavella et  a/.( 
2004). 

When evaluating epidemiologic findings, it can be helpful to compare the range of likely 
exposure levels to the exposure levels of toxicologic significance (Acquavella et  a/. 2003). 
The cancer no-effect levels for glyphosate, based on rat and mouse lifetime feeding studies, 
are 1,000 and 1,500 mglkglday, respectively (Williams e t  a/. 2000). Acquavella et  a/. (2004) 
reported results of a biomonitoring study in which 48 farmers collected al1 of their urine over 5 
consecutive days (before, during, and for 3 days after a glyphosate application). In this study, 
the maximum systemic dose resulting from application of glyphosate to areas as large as 400 
acres was 0.004 mglkg. The geometric mean systemic dose was 0,0001 mglkg. 
Accordingly, in the worst-case situation, had a farmer made a similar application every day for 
a lifetime, the systemic dose would be at least 250,000-fold lower than the cancer no-effect 
level in rodents. Indeed, this very large margin of exposure combined with the lack of 
evidence for genotoxicity must be factored into an assessment of biological plausibility. 

Based on the consistent finding that glyphosate is not carcinogenic or mutagenic, the 
confiicting associations of glyphosate with NHL and multiple myeloma, and the extremely low 
exposures expected for humans, the reported association of adverse health effects in 
epidemiologic studies is unlikely to be valid. 

Response References: 
Acquavella JF, Doe J, Tomenson J, Chester G, Cowell J. Bloemen L. 2003. Epidemiologic Studies of 

In any large study with hundreds of 

Occupaiional Pesticide Exposure and Cancer: Regulaiory Risk Assessmenis and Biologic 
Plausibiliiy. Annals of Epidemiology 13: 1-7. 

Glyphosaie Biomoniioring for Farmer-Applicaiors and iheir Families: Resulis from the Farm Family 
Exposure Siudy. Environ Healih Perspeci 112:321326. 

Faci Sheei: htiP://www.ePa.qoV/opDsndl /REDsifacisheeis/Ol78faci.pdf 
Full RED: htip://www.eDa.aoV/oppsndl/REDs/old reds/qlvphosaie.pdf 

Acquavella JF, Alexander BH, Mandel JS, Gusiin C, Baker B, Chapman P, Bleeke M. 2004. 

EPA Reregisiraiion Eligibiliiy Decision: Glyphosaie (Sepiember 1993): 
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European Commission. 2002. Report for the Active Substance Glyphosale. Directive 651 lN1/99. 
January 21. 
hllp://euroDa.eu.inticomm/food/Dlanl/prolect~n/evalualion/exislactive/lisl1 qlvohosale en.cdf 

WHO. 1994. Glyphosale. Environmenlal Heallh Crileria 159. International Programme on Chemical 
Safely. World Heallh Organizalion. Geneva. Swilzerland. 

Williams GM. Kroes R. Munro IC. 2000. Safety evalualion and risk assessmenl of the herbicide 
Roundup and ils active ingredienl. glyphosale. for humans. Regul Toxicol Pharmacol 31 :117-165. 
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Appendix 

Followmg is the item that tbis response document is addressing: 

From lnstitute of Science in Society website: http://w.i-sis.orq.uWGTARW.php 
ISIS Press Release, March 7, 2005 

___- 

Glyphosate Toxic & Roundup Worse 
3r. Mar-Wun Hu arid Pro) [or Luinmiris call/or urgeiit regrilatoy review of the most widdy used Iierhiiidc iii the 
ight qf i iewsci i~ i i t$c evideiice 

Vew research findings are raising serious conccrns over the safety of the most commonly use2 herbicide, 
i n d  slwuld be sending shockwaves through proponents of genetically modified (GM) crops made tolerant 
:O the herbicide, which nuw account for 75% of al1 GM crops in the world. 

florse yet, the most cornmon formulation of the herbicide is even more toxic than the herbicide by itself, 
ind is made by the same biotech giant that created the herbicide tolerant GM crops. 

Broad-spectmm herbicide glyphosate (N-(phosphonomethyl)glyune), commonly sold in the commercial 
iimnulation Roundup (Monsanto Company, St. Louis, Missouri USA) has been freyuentfy used both on 
;r«ps and non-croys areas world wide since it was introduced in the 1970s. Roundup is a combination of 
qiyphosdte with other chemicals including a surfactant (detergent) polyoxyethyleneamine that enhance the 
syreading of the spray droplets on the leaves of plants. The use of Roundup has gone u p  esperially in 
muntries growing Roundup-tolerant GM crops created by Monsanto. 

Gl yphosate kills plants by inhibiting the enzyme, 5-enolpyruvoyl-shikimate-3-phosphate synthetase 
(EPSPS), esstmtial for the formation of aromatic amino acids such as phenylalanine, tyrosine and 
tryptophan; which leads onto vitaminç and many secondary metabofites su& as folates, ubiqiiinones and 
naphthuquines. 1t is believed to bc rather specific in action and less toxic than other herbicides, because the 
shikimate pathway is not present in mammals and humans. ilowever, glyphosate acts by prevrnting the 
binding of phosphoenol pyriivate tu the active site of the enzyme, and phosphoenol pyruvate is a core 
mctabolite present in al1 organisms; thus it has the potential to affect other metabolic pathways. This is 
borne out by many reports of toxicities associated with the herbicide reviewed in the Independent Science 
Panel Report, The Case,fi>or a GM-fiee Sustainahle World [il. 

An epidemioiogirdi study in tlie Ontario farming populations shuwed that glyphosate exposiire nearly 
doubleii the risk of late spontaneous abortions 121, and Prof. Eric-Giles Seralini and his research team from 
Caen University in France decided to find out more about the effects of the herbicide on cells froin the 
human placenta. 

They have now s h o w  that glyphosate is toxic to human placental cells, killing a large proportion of them 
after 18 hrof exposure at concentrations below that in agricultural use 13). Moreover, Roundup is always 
more toxic than its active ingredirnt, glyphosate; at feaçt by two-fdd. The effect increased with tirne, and 
wds ubtained with concentrations of Roundup 10 times lower than agricultural use. 

Tl>e cnryme aromatase is responsible for making the fernale homwnes estrogens from androgens (the male 
hormones). Glyphosate interacts with the active site of the enzyme but its effect on enzyme activity was 
minimal iinless Roundup was present. 

Interestingly, Roundup inneased enzyme activity after 1 h of incubation, possibly because of its surfactant 
effect in making the androgen substrate more available to the enzyme. Butat 18h incubation, Roundiip 
iiwariably inhibited enzyme activity; the inhibition being associated with a decrease in mRNA synthesis, 

.-______. __ - - -__ .- _- __ .- __. . 
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suggesting that Roundup decreased the rate of gene transcription. Seralini and colleapes suggest that 
other ingrcdients in the Roiindup formulation enhance the availability or accumulation of glyphosate in 
celis. 

The= is, indeed, direct evidence that glyphosate inhibits RN 
well below the level that is recommended for commercial spray application Transcription was inhibited 
and embryonic devclopment delayed in sea urchins following exposure to low levels of the herbicide 
andior the surfactant polyoxycthyleneamine. The pesticide should be considered a health concern by 
inhalation diiring spraying 141. 

New research shows thût a brief erposure to commercial glyphosate caused liver damage in rats, as 
indicûted by the ieakage of intracellular liver enzymes. In this study, glyphosate and its surfactant in 
Roundup WCN also found to act in synergy to increase damage to the liver 151. 

Three rccent case-control studies suggested an association betwem glyphosate use and the risk of non- 
Hodgkin lymphoma [64]; while a pmspective cohort study in Iowa and North Carolina that includes more 
than 54 315 private and commercial licensed pesticide applicators suggested a link between glyphosate use 
and multiple myoeloma 191. Myeloma has been associated with agents that cause either DNA damage or 
iinmunc suppression. These studics did not dist inpish between Roundup and glyphosate, and it  would be 
important for that to be done. 

Thme is n o w  a ruealth of midence thutg lyphosate  requires w o r l d w i d e  heal th warnings uiid new 
regulatory r c v i e w .  Meanwhile,  i t s  use should be reduced to a minimum as u m a t t e r  of prudent precaation. 

scription i ais a t  a concentration 

.- 

1.  
2. 

O. 

4. 

5 .  

The Case for a GM-Free Siistainable World, Chûpter 7, ISIS & TWN, London &Penang, 2GU3. 
Savitz DA, Arbuckle , Kaczor D, Curtis KM. Male pesticide erposure and pregnancy oiitcome. Am / 
Epiilemiol 2000. 146, 1025-36. 
Richard S ,  Moslemi S ,  Sipahutar H, Benachour N and Seralini G E .  Differential effects of glyphosate 
and Roundupon huinan placenta] cellç and aromatases 
Marc J, Le Breton M, CormierP, Morales J, Belle'R and Mulner-Lorillo O. A glyphosate-based 
pesticide impinges on transcription. Tuxiculugy aiid Applicd Pharmaculucpy 2005, 203, 1-8. 
Benedetti AL, de Lourdes Vituri C, Trentin AG, Dominguesc MAC and Alvarez-Silva M. The cffects 
of sub-dironic ex]>osiire of Wistar rats to the herbicide Glyphosate-Biocarb. Tuxiculugy Lctters 2004, 
153,227-32. 
De Roos AH, Zahm JH. Cantor KI', et al. Integrative assessrnent of multiple pesticides as nsk factors 
for non-Hodgkin's lymphoma among men. Ocrup Environ iMed 2003,60, El1 
Ii i tv:i loeii i .bnii iouri~als.~mlc~ii~ntentlfu~~6Ol9iel1 
Hardt4 L, Eriksson M, Nordstrom M. Exposure to pesticides as risk factor for non-Hodgkin's 
Iyinphoma and hairy ce11 Ieukemia: pooled analysis of two Swcdish case-control studies. Leuk 
Lyinphunia 2002,43,1043-1049. 

8. McDuffie HH, Pahwa P, McLaughlin IR, Spinelli JJ, Fincham S,  Dosman JA, et ai. 2001. Non- 
Hodgkin's lymphoina and specific pesticide erposurcs in men: cmssCanada study of pesticides and 
health. 2001, Caticcr Epiifeniiul Riomarkers Prev 2001,10,1155-63. 
De Roos AJ, Blair A, Rusiecki JA, Hoppin JA, Svec M, Dosemeci M, Sandier DPand Alavanja MC. 
Cancer incidence among glyphosate-exposed pesticide applicators in the agricultural health study. 
Eiiziiron Healtli Perspect 2005, 113.49.54. 

6. 

7. 

9. 
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Glyphosate: Response to non-Hodgkin's 
Lymphoma Ailegations 
July, 2002 

l 

Monsanto Company 

A 1999 epidemiologic study from Sweden asked people with non-Hodgkin's lymphoma (NHL) (a 
cancer typically associated with the lymph nodes) - to recall what pesticides they had used in 
past years (Hardell and Eriksson 1999). The Swedish authors reported weak, non-statistically 
significant associations between NHL and several herbicides, including glyphosate. The 
Swedish authors did not conclude that the glyphosate associations were causal, but merely 
expressed the opinion that furîher epidemiologic research on glyphosate was warranted. 
Nonetheless, the New Scientist periodical (Pierce and Mackenzie 1999) cited the Swedish 
study to raise questions about the potential for glyphosate to cause cancer in people. 

Leading intemational experts from Karolinska Institute, Harvard, Yale and the University of 
Birmingham, UK do not consider the results to be credible evidence of a glyphosate cancer link. 
A review by world renowned epidemiologists concluded that uncontrolled risk factors, errors in 
exposure assessment, or chance (as indicated by the lack of statistical significance in this 
study) are likely explanations for the weak glyphosate / NHL association (Adami and 
Trichopolous, 1999; Cullen 1999; Jackson et al., 1999). Dr. Cullen of Yale University's School 
of Medicine indicated "the evidence regarding glyphosate in relation to NHL is rneaningless, and 
i f  wouid be highly inappropriate to construe this as a positive study in that regard." Similarly, a 
review by Dr. Hans-Olav Adami of Karolinska lnstitute in Sweden and Dr. Dimitrios 
Trichopolous of Harvard University concluded, "This is a study that has lirnited power, was 
inadequately designed, poorly analyzed and confusingly reported. " 

In addition, the results of the study do not meet well-established criteria from the epidemiology 
literature fordetermining causal relationships. First, the association was deemed very weak. 
Secondly, there was no control for exposure to other pesticides. Thirdly, no dose response 
relationship was demonstrated. Lastly, there is no experimental evidence from several long- 
term studies with laboratory animals that glyphosate is mutagenic or carcinogenic, so the 
biological plausibility of the glyphosate l NHL finding is dubious. 

Glyphosate is widely considered by regulatory authorities to have no evidence that it might 
cause cancer in people (U.S. Environmental Protection Agency 1993, World Health 
Organization 1994). These assessments were based on thorough reviews of numerous 
toxicology studies conducted according to internationally accepted guidelines. 

The most recent review was conducted by the European Commission's Health and Consumer 
Protection Directorate-General, after which glyphosate was re-registered for use in Europe 
(European Commission 2002). The EC review, like others around the world, concluded that 
glyphosate is not carcinogenic. 
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A 1998 epiderniologic study frorn Sweden investigated the potential or suspect occupational 
causes of hairy ce11 leukernia (HCL) (Nordstrorn et al., 1998). HCL is a blood cancer that is 
rnanifest as the proliferation of a particular type of white blood cell. It has been classified by 
sorne as a variant non-Hodgkin's lyrnphorna (NHL), while others treat it as a related disorder 
with a likely different origin and disease process. 

This HCL study preceded the widely publicized NHL and pesticides study frorn the sarne 
Swedish research group. In addition to agricultural chernicals, this HCL study also considered 
exposure to farrn animais and nurnerous other factors (e.g. Wood irnpregnating agents, 
petroleum derivatives, "exhausts", ultraviolet light, "rnold dust". asbestos, etc.). The authors 
reported rnodest but statistically significant associations for al1 herbicides, al1 insecticides, al1 
fungicides, irnpregnating agents, al1 animais, al1 solvents, and paint. Leading experts do not 
consider the results of this study to be credible evidence that any of the agricultural factors 
studied are causes of HCL. In fact, the study authors thernselves recornrnended that caution be 
used when interpreting the results. According to Dr. Mark Cullen of Yale University's School of 
Medicine: 'Yhe fact that virfually evefy tested factor proved positive - inconceivable biologically - 
- speaks to simpler interpretation, namely differential reporfing by cases and controls" (Cullen, 
1999). 

In 2001, the HCL study was reviewed by several experts (Acquavella et al., 2001). These 
authors proposed that recall bias was the rnost likely explanation for the reported findings. 
Recall bias refers to the fact that il1 people are more likely than well people to recall exposure to 
suspected substances. Acquavella et al. conclude: "In view of the intrinsically weak measure of 
exposure, the multiple hypotbeses being tested, the evidence for possible recall bias, the small 
numbers of cases and controls with exposure to any herbicide (16 and 22 respectively), and the 
inability to control for confounding factors, the validity of reporfed associations between HCL 
and specific agents is quesiionable. " 

The results of the Nordstrorn et al. study do not rneet well-established criteria frorn the 
epiderniology literature for deterrnining cause and effect. The associations were weak and there 
was no dose-response relationship. Finally, there is no experirnental evidence frorn several 
long-term studies with animais that support the findings. 

There is widespread agreement among regulatory and health organizations that there is no 
evidence that glyphosate rnight cause cancer in people (U.S. Environrnental Protection Agency 
1993, World Health Organization 1994). These assessrnents were based on thorough reviews 
of nurnerous toxicology studies conducted according to internationally accepted guidelines. The 
rnost recent review was conducted by the European Commission's Health and Consumer 
Protection Directorate-General, after which glyphosate was re-registered for use in Europe 
(European Commission 2002). The EC review, like others around the world, concluded that 
glyphosate is not carcinogenic. 
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Backgrounder 
Summary of Human Risk Assessment and Safety 
Evaluation on Glyphosate and Roundupe Herbicide .LT O N s A N -r O 

im i n r  Updated May, 2005 

In 2000, three internationally recognized toxicologists published a peer-reviewed safeîy 
evaluation and risk assessment of glyphosate and the original Roundup herbicide formulation.' 
The authors reviewed Monsanto studies which had previously been reviewed by regulatory 
authorities around the world.' In addition, they reviewed regulatory and scientific organization 
reports as well as a wide array of studies conducted by independent researchers using 
information obtained from public literature. Over a two-year period, they examined and critiqued 
188 documents to prepare a comprehensive evaluation of glyphosate. 

For most agricultural and industrial uses, Roundup formulations are sold as a concentrated 
glyphosate solution (as either the isopropylamine salt or the potassium salt) and must be diluted 
with water before application. The reviewers conducted a risk assessment of the original 
Roundup formulation, the POEA surfactant, the active ingredient, glyphosate, and its major 
breakdown component, AMPA (aminomethylphosphonic acid). They considered exposures 
during both application of the product and consumption of treated food crops. 

The article, "Safeîy Evaluation and Risk Assessrnent of the Herbicide Roundup and Its Active 
Ingredient, Glyphosate, for Humans," by Gary M. Williams, Robert Kroes, and lan C. Munro, was 
published in Requlatory Toxicoloqy and Pharrnacoloq)L, Volume 31, pages 117-165 (2000). 

Key findings of this study include: 

Glyphosate is not a carcinogen. "The chronic toxicity and oncogenic potential of 
glyphosate ... have been evaluated by a nurnber of regulatory agencies and by international 
scientific organizations. Each of fhese groups bas concluded that glyphosate is not 
carcinogenic." (p. 126) This conclusion is based on long-term studies in which mice and rats 
were fed extremely high doses of glyphosate every day for two years. The U.S. EPA has 
placed glyphosate in Category E ("evidence of non-carcinogenicity for humans"), the most 
favorable carcinogeniciîy category possible. 

Roundup herbicide, like glyphosate, has very low acute toxicity, which means very 
high exposure is req,uired to cause an adverse effect. The reviewers evaluated the 
potential short-term (acute) exposure and risk to herbicide applicators and children living on a 
farm. These h o  population groups have the maximal opportuniîy for exposure because they 

' In this Backgrounder, "Roundup" refers to the original Roundup agricultural herbicide (MON 2139), which 
~. _ _ _ _ ~ _ _ - ~  

contained the active ingredient glyphosate (as the isopropylamine salt), water and a surfactant 
(polyoxyethylene-alkylarnine or POEA). 
"Govemrnenl regulatory agencies in several counlries, international organizalions, and olher scientific 
institutions and experis have reviewed the available scientific data and independenlly judged the safely 
of glyphosate and Roundup. Conclusions from lhree major heallh organizalions [Heallh Canada, United 
States Environmental Protection Agency (US. €PA). and Worid Heallh Organizalion (WHO)] are publicly 
available (Heallh and Welfare Canada, 1986, 1992; U . S .  €PA, 1993, 1997a, 1998a: WHO 1994a). 
Those reviews, which have applied inlernalionally accepled melhods, principles, and procedures in 
loxicology, have discovered no grounds 10 suggesl concern for human health. " (pp. 11 8- 119) 
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are most likely to come in contact with herbicide sprays and residues. In addition, children 
age 1 to 6 are assumed to have the highest dietary exposure because they eat more of some 
foods per body weight than other age groups. In the exposure assessment, it was assumed 
that the child occasionally enters a recently sprayed farm field and stays there for up to five 
hours, playing or helping a parent. The authors compared the acute oral LD50s of glyphosate 
and POEA to a calculated acute exposure to these two subgroups. (LD50 isa  standard for 
expressing the toxicity of a compound.) The calculated acute exposure of the two subgroups 
in the on-farm study that have maximal assumed opportunity for exposure were estimated to 
be 40,000 to 50,000 times lower than the LD50 of glyphosate and 7,360 to 13,200 times lower 
than the LD50 of POEA. (p. 159-160) Other studies showed that serious effects occurred 
only when large amounts of concentrated Roundup (e.9. 2 41%) were intentionally ingested. 
(P. 149) 

"Under present and expected conditions of  use, Roundup herbicide does not pose  a 
heaMh risk to humans." "Roundup is placed in U.S. €PA'S least toxic categow (IV) for acufe 
oral, dermal and inhalation toxiciîy. Thus, the Roundup formulation is considered to be 
practically nontoxic by al/ these routes of exposure. . . . POEA is considered to be only slightiy 
toxic and does not represent an acute toxicity hazard." (p. 129) "Results from several 
investigations establish that the acute toxicity and irritation potenfial of Roundup herbicide in 
humans is low." (p. 148) With Roundup formulations containing the POEA surfactant, there 
is potential for eye irritation if the spray is misdirected or if splashing occurs during mixing with 
water. The surfactant POEA, in its concentrated form, is severely irritating to eyes, but the 
researchers reported that "POEA is not used in concentrated form but rather is formulated at 
lower concentrations into an end-use product (Roundup) and later diluted to very low levels, 
rendering it significantly less irritating . . . When diluted to a concentration commonly used for 
most spraying applications (-1%), Roundup was shown to be only minimally irritating to eyes 
and essentially non-irritating to skin." (p. 129) The researchers also addressed a statistic 
commonly cited by pesticide activist groups, which identify Roundup as a leading cause of 
pesticide illneçç in California. "Careful examination of the California data further indicates that 
the number of  cases reported simply reflects greater use of  the product relative to other 
herbicides and shows that glyphosate has relatively low toxiYty among pesticides used in the 
State ... In 1994, for example, glyphosate exposure was reporied in only 25 cases, of  which 
only 13 were considered "definite orprobable." Eleven of  the 13 cases involved only minor 
and reversible eye irritation; the other two cases were a headache and an apparent 
misdiagnosis of reaction to hydrocarbon solvent, which is not an ingredient in Roundup.' The 
researchers noted that the California Department of Pesticide Regulation, which compiles 
pesticide illness figures, noted in its 1994 report that the majority of people reporting Roundup 
exposure experienced only irritant effects and that in 13 yearsof record keeping, there had 
been no hospitalization linked to Roundup. (pp. 147-148) 

Glyphosate does not bioaccumulate. "The potenfial for systemic exposure is limited by the 
combination of  poor absorption and rapid excretion of glyphosate affer oral andlor dermal 
contact." (p. 124) As glyphosate is not stored in the body, any exposure from skin contact or 
inhalation WOUH be quickly eliminated by humans and animals. 

Glyphosate does not adversely affect reproduction or development. "Results from 
several studies have established that glyphosate is not a reproductive or developmental 
toxicant." (p. 128) In developmental toxicity studies, and in multi-generation animal studies in 
which high doses were fed to laboratory animals, "there were no efFects on fertility or 
reproductive parameters, and giyphosate did not produce birth defects. " (pp. 127-128) The 
developmental toxicity of the surfactant predominantly used in Roundup formulations 
worldwide (POEA) and its possible effects on the reproductive system have also been 
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evaluated in animal studies. ”There is no evidence that the surfactant or Roundup herbicide 
adverselyimpacts reproductive function.” (p.  131) The authors devoted several paragraphs 
to their critique of a rabbit study often cited by pesticide critics to imply sperm count reduction. 
(Yousef et al., 1995) “There were a number of serious deficiencies in the design, conduct and 
reporting of this study which make the results uninterpretable. . , . the data from this study 
cannot be used to support any meaningful conclusions.” (p.  127-128) 

Children are not at  greater risk. “The US. €PA has recently evaluated tolerance petitions 
under the Food Quality Protection Act of 1996 (FQPA) (Public Law 104-170) which includes 
special provisions to protect infants and children. The U.S. €PA concluded that there is 
Yeasonable certainty” that no harm will occur from aggregate exposure to glyphosate (U.S. 
€PA 1997a, 1998a).” (p .  128) EPA also concluded that the currently applied safetyfactor of 
100 is adequate to protect children. “There was no suggestion of increased severity of effect 
in infants or children or of increased potency or unusual toxic properties of glyphosate in 
infants and children.” (p .  156) 

There is  no evidence of endocrine disruption. “The endocrine-modulating potential of 
glyphosate has been evaluated in a variefy of studies including in vitro assays and standard in 
vivo toxicology studies. The in vivo studies comprehensively assess endocrine functions that 
are required for reproduction, development, and chronic health. Glyphosate produced no 
effects in in vitro assays, and there was no indication of changes in endocrine function in any 
of the in vivo studies. Results from standard studies with AMPA, Roundup herbicide, and the 
POEA surfactant also failed to show any effects indicative of endocrine modulation. 
Therefore, i f  is concluded that the use of Roundup herbicide has no potenfial to produce 
adverse effects on endocrine systems in humans nor in other mammals.” (p .  143) 

There is no synergistic adverse effect. Herbicides sornetimes are applied in combination 
with other herbicides, raising the question of whether the combination creates a synergistic 
effect (more than an additive response). “The toxicity of glyphosate has been evaluatedin 
combination with several surfactants andlor other herbicides . . . i f  is concluded that the 
simultaneous exposure of glyphosate and other materials does not produce a synergistic 
response.“ (p. 145) 

References in italics throughout this document refer to statements or concepts expressed 
by the authon of “Safety evaluation and risk assessment of the herbicide RoundupB and 
its active ingredient, glyphosate, for humans.” 

BIOGRAPHICAL DATA: 

Gary M. Williams, M.D., is Director of Environmental Pathology and Toxicology and Head of 
the Program on Medicine, Food and Chernical Safety at New York Medical College, Valhalla., 
N.Y. He is a board-certified pathologist, physician and toxicologist in the United States and 
has also been certified as an Expert in Toxicology by the French Ministere des Affaires. He 
has served as an editor or editorial board member for more than 25 scientic journals and 
papers. Williams has also organized more than 20 scientiïic meetings and conferences 
around the world, many of which discussed safety assessments of phannaceuticals and 
chemicals, and cancer screening tests and prevention. 

Robert Kroes, Ph.D., is the Director of the Research lnstitute for Toxicology at Universiteit 
Utrecht in The Netherlands. He is board-certified in toxicology and pathology and specializes 
in toxicology, oncology and risk assessments. He served for seven years as Deputy Director 
General of the Dutch National lnstitute of Public Health and Environmental Protection. He 
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has sewed as a member of more than 20 international expert panels on toxicology, oncology 
and environment and health, including groups impaneled by the World Health Organization, 
the Food and Agriculture Organization of the United Nations, the Organization for Economic 
Cooperation and Development, and the European Union. He is an editorial board member of 
13 scientfic periodicals. 

lan C. Munro, Ph.D., is President of CANTOX Health Sciences International and a professor 
in the Departrnent of Nutritional Sciences at the University of Toronto, Ontario, Canada. He is 
a Fellow at The Academy of Toxicological Sciences and the Royal College of Pathologists in 
London. He has more than 150 scientiic publications in the fields of toxicology and nsk 
assessment. He formerly held senior positions at Health and Welfare Canada as Director of 
the Bureau of Chemical Safety and Director General of the Food Directorate, Health 
Protection Branch. He also was Director of the Canadian Centre for Toxicology at Guelph, 
Ontario. Munro has sewed on more than 30 expert panels, nationally and internationally, 
including those of the World Health Organization, the International Agency for Research on 
Cancer and the U.S. National Academy of Sciences, where he chairs a subcommittee. He is 
a recipient of the "International Achievement Award" of the Intemational Society of Regulatory 
Toxicology and Pharmacology. He has sewed on the editorial boards of Neurotoxicology, the 
Journal of the Amencan College of Toxicology, and the Journal of Environmental Pathology 
and Toxicology. 

Always read and follow use directions. Roundup@ is a registered trademark of Monsanto 
Technology LLC. 
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&l (9 N s N 'i {I, Glyphosate: No Evidence of Carcinogenicity 

im.~: .inp September, 2005 

Regulatory authorities and independent experts around the world agree that glyphosate, the 
active ingredient in RoundupB brand herbicides and other glyphosate-based herbicides, does 
not cause cancer, even at very high doses. 

The World Health Organization, in its 1994 review of glyphosate studies, States: "Animal studies 
show that glyphosate is not carcinogenic ..." (WHO 1994) 

In 1993, the U.S. Environmental Protection Agency (EPA), affer reviewing studies conducted for 
re-registration of glyphosate, stated: "Several chronic toxicitylcarcinogenicity studies. ..resulted 
in no effects based on the parameters exarnined, or resulted in findings that glyphosate was not 
carcinogenic in the study" (U.S. EPA 1993). EPA rates al1 pesticides according to their potential 
to cause cancer. In June 1991, EPA placed glyphosate in the agency's most positive cancer 
classification (Category E) "evidence of non-carcinogenicity for humans -- based on the lack of 
convincing evidence of carcinogenicity in adequate studies" (U.S. €PA 1997). 

A regulatory review was conducted by the European Commission's Health and Consumer 
Protection Directorate-General, after which glyphosate was re-registered for use in Europe 
(European Commission 2002). The EC review, like others around the world, concluded that 
there was "no evidence of carcinogenicity". Reviews by Canadian regulators (Doliner 1991) 
also found no evidence that glyphosate causes cancer. 

In 2004, the World Health Organization and Food and Agriculture Organization of the United 
Nations, in their report on pesticide residues in food, stated: "Long-term studies of toxicity and 
carcinogenicity were conducted in mice and rats. In the study of carcinogenicity in mice, no toxic 
effects were observed at up to the highest dose tested (IO00 mglkg bw per day), and there was 
no evidence of carcinogenicity" (WHOlFAO 2004). 

In 2000, an international panel of toxicology experts published a peer-reviewed assessment of 
glyphosate studies (Williams et al., 2000). They state: "Multiple lifetime feeding studies have 
failed to demonstrate any tumorigenic potential for glyphosate. Accordingly, it was concluded 
that glyphosate is noncarcinogenic." 

A comprehensive human health risk assessment prepared for the U.S. Forest Service (Durkin 
2003) stated: "Based on standard animal bioassays for carcinogenic activity in vivo, there is no 
basis for asserting that glyphosate is likely to pose a substantial risk." 

EXTOXNET, a network of pesticide information provided by University extension toxicologists, 
reviewed several studies in which very high doses of glyphosate were administered to 
laboratory animals for up to two years. The EXTOXNET profile of glyphosate States: "Rats 
given oral doses of up to 400 mglkglday did not show any signs of cancer, nor did ... mice fed 
glyphosate at doses of up to 4500 mglkglday. It appears that glyphosate is not carcinogenic." 
The doses administered in those studies are thousands of times higher than the exposure that 
would be possible from expected use of the product. 
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Monsanto Company 

Glyphosate is one of many pesticides mentioned in three epidemiological reports that examine 
possible links between on-farm pesticide use and reproductive outcornes. Al1 three reports- 
Savitz et a/. (1997). Curtis et a/. (1999). and Arbuckle et al. (2001) - use data from the Ontario 
Farm Family Health Study (OFFHS) (Arbuckle 1994). Savitz et al. (1997) investigated 
associations between reported pesticide use by males and pregnancy outcomes. specifically: 
miscarriage, pre-term delivery and small-for-gestational-age birth. Curtis et ai. (1999) studied 
whether reported pesticide use by males or females was associated with delayed pregnancy. 
while Arbuckle et a/. (2001) looked for associations between reported pesticide use and 
spontaneous abortion. 

The OFFHS was a questionnaire-type study in which farm couples were asked to recall on-farm 
activities and pesticide usage on the farm during the previous 5 years. They were also asked to 
recall al1 pregnancy outcomes. 38% of which occurred more than 10 years before the survey. 
The farm couples lived year-round on a farm and the OFFHS investigators employed mail 
questionnaires to collect information about pregnancy outcomes from the mothers. Telephone 
follow-up was employed for non-respondents. 

In the study by Savitz et a/.. a number of specific pesticides had weak statistical associations with 
miscarriages and pre-term deliveries. but pesticides tended not to be associated with small for 
gestational age births. There were no statistically significant findings for glyphosate. In the study 
by Curtis et al., for farms on which glyphosate was used. there was no significant association for 
women being engaged in pesticide activities. For men, glyphosate use was associated with a 
slight. but statistically significant. decrease in time to pregnancy. The authors dismissed this 
finding. which was contrary to their hypothesis that pesticide exposure delayed pregnancy, as 
probably due to uncontrolled factors or chance. Arbuckle et a/. (2001) found that reported 
preconception use of phenoxyacetic acids. triazines. glyphosate. and thiocarbamates were 
weakly. but statistically significantly. associated with spontaneous abortions. Post conception 
reported use was not associated with increased risk. The authors characterized the associations 
between pesticides and spontaneous abortions as "hypothesis generating" pending confirmation 
from other epidemiologic studies. 

These studies are not convincing evidence of a relationship between glyphosate exposure and 
adverse pregnancy outcornes for a number of reasons: 

1. Uncertainty about exposure 

There was no actual exposure data perse in these three epidemiologic studies. Exposures 
were assumed based on questionnaire responses by study subjects about farm activities and 
pesticide use. This type of information can be inaccurate. For example. according to a study 
by the National Cancer Institute. self-reports of pesticide usage were found to be only 60 
percent accurate when compared with purchasing records (Blair & Zahm 1993). Further 
increasing the potential for inaccuracy is the fact that study subjects were only asked about 
pesticide use for the 5 years before the OFFS survey. These responses were assumed to be 
applicable to the entire farming careers of study subjects. an assumption inconsistent with 
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changes in agricultural practice. Lastly, basing exposure estimation on questionnaire 
responses has the potential to be influenced by what epidemiologists cal1 "recall bias." This 
refers to the likelihood that families that experienced an adverse reproductive outcome are 
more likely to remember use of certain pesticides than families that had only normal births. 
The most widely used pesticides, like atrazine, glyphosate, and 2,4-O, are most easily 
recalled and most likely to be over-reported. 

2. Low biological plausibility 

Biologie plausibility is an important criterion for deciding whether a reported statistical 
association between a pesticide and a disease is likely to be valid. Glyphosate, even at very 
high doses in chronic feeding studies, does not cause adverse reproductive outcornes in 
laboratory animais (USEPA 1993, WHO 1994). This makes statistical associations from 
epidemiologic studies less plausible. 

3. lnaccuracy of reporied pregnancy outcomes 

The OFFHS study relied exclusively on rnaternal self-reports of adverse pregnancy outcomes 
with no medical or other validation. Generally, scientists place less confidence in reports of 
health outcomes that are not validated with medical records. 

4. Confounding 

A confounding factor is a cause of a disease that is correlated with another exposure being 
studied. Failure to control confounding factors, especially those that are strong causes of a 
disease, can create spurious associations between benign exposures and diseases. In the 
Arbuckle study. there were at least three important potential confounding factors that were 
not controlled: history of previous spontaneous abortion, rnaternal age, and smoking, Even a 
weak correlation between these factors and use (or recall of use) of pesticides would produce 
spurious associations. In addition, in al1 three studies, the authors did not control the putative 
effect of one pesticide for the putative effects of other pesticides. So, for example, since 
farmers tend to use 4 or more pesticides each year, a disease that is associated with one 
pesticide will likely be associated with ail, since their use patterns are correlated. In the 
absence of an analysis that controls for multiple pesticides, the best that can be said is that 
the findings for any individual pesticide might be due to its correlation with another pesticide. 

In summary, three publications based on data collected in the OFFHS found associations 
between several pesticides and various adverse reproductive outcomes. There was no actual 
exposure data perse in these three epidemiologic studies. Exposures were assumed based on 
questionnaire responses by study subjects about farm activities and pesticide use. This type of 
information can be inaccurate. Glyphosate was not significantly associated with adverse 
reproductive outcomes in two of these studies (Savitz et al. 1997, Curtis et al. 1999). Glyphosate 
and other pesticides were weakly associated with spontaneous abortion in the study by Arbuckle 
(2001). However, the author did not control for important persona1 confounding factors or for 
multiple exposures and no actual exposure data was used, casting doubt on the validity of the 
findings in this study. 

Biomonitoring data for glyphosate, collected as part of the Farm Family Exposure Study (FFES), 
provide assurance that human health effects related to glyphosate exposure are very unlikely. In 
the FFES, researchers from the University of Minnesota collected 5 days of urine samples from 
48 farm families before, during, and after a glyphosate application (Mandel et al., accepted for 
publication). Only 60% of farmers showed detectable exposure to glyphosate, with a 1 part per 
billion limit of detection, and the maximum estimated absorbed dose was 0.004 mglkg 
(Acquavella et al., 2004). For farmers Who apply glyphosate 10 times per year for 40 years, this 
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maximum dose is more than 30,000-fold l e s  than the EPA reference dose' of 2 mglkglday. For 
spouses, only 4% showed detectable exposures and the maximum systemic dose was 0.00004 
mg/kg/day Since glyphosate is not a reproductive toxic in high dose animal studies (USEPA 
1993, WHO 1994) and since actual exposures on farms are so low, it is very unlikely that 
glyphosate would cause adverse reproductive outcornes for farrners or their spouses. 
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Backgrounder 
Glyphosate and Reproductive Toxicology 
September 2002 

Regulatory authorities and independent experts around the world agree that glyphosate does not 
cause adverse reproductive effects in adults or birth defects in offspring of these adults exposed to 
glyphosate, even at very high doses. This conclusion is based on multiple studies in laboratory 
animais that have been conducted to examine the potential for such effects. These include studies in 
which laboratory animais, their offspring and the next generation of offspring have been examined for 
adverse effects. 

An international panel of renowned toxicologists reviewed the extensive data for glyphosate (Williams 
et al., 2000). They concluded that the normal use of the original Roundup herbicide “does not result 
in adverse effects on development, reproduction, or endocrine systems in humans and other 
mammals.” The World Health Organization (WHO 1994), the U.S. Environmental Protection Agency 
(US EPA 1993, 1997) and the European Commission (2002) also have reviewed the data and 
concluded that the use of glyphosate according to label directions would not result in adverse 
reproductive or developmental problems or birth defects. 

The U.S. EPA has evaluated glyphosate data according to parameters established by the Food Quality 
Protection Act of 1996, which required special consideration of potential effects of pesticide use on 
children. The U.S. EPA (1997) concluded that “there is reasonable œriainty that no harm will occurto 
infants and children fmm aggregate exposure to glyphosate”. The following in vivo (live animal) toxicology 
studies have been conducted and reviewed by regulatoiy authorities, other scientic bodies and 
independent experts: 

Three-Generation Rat Reproduction: Male and fernale rats were fed glyphosate at dosages of O, 3, 10, 
and 30 mglkglday everyday throughout the production of three successive generations. No adverse 
treatment-related eifects on reproduction were observed. Likewise, there were no other adverse 
effects as determined by g r o s  and microscopic pathology examinations. 

Two-Generation Rat Reproduction: Male and fernale rats were fed glyphosate at dose levels of O, 2000, 
10,000 and 30,000 parts per million (ppm; equivalent to approximately O, 100, 500 and 1500 mgkg 
body weightiday) everyday throughout the production of two successive generations. It was concluded 
that reduced body weights and soft stools occurred at 30,000 ppm (a very hgh dose representing 
approximately 3 percent of the diet). Glyphosate did not affect the ability of rats to mate, conceive, 
cany or deliver nomal offspring at any dose and no treatment-related effects were seen at 10,000 
pprn (1 percent of diet) and below. 

Rat Teratology: No birth defects were observed in the offspring of pregnant rats given glyphosate by 
gavage at dose levels of O, 300, 1000, and 3,500 rnglkglday on days 6 through 19 of gestation. Only 
the highest dose caused adverse effects in the parent. No adverse effects were seen in either the 
parent or the offspring at 1,000 mg/kg/day. 

.~ 

’ “Roundup” refers Io the original single active ingredient Roundup herbicide formulation (also known as MON 
2139). 
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Rabbit Teratology: No birth defects were observed in the offspring of pregnant rabbits given glyphosate 
by gavage at dose levels of O, 75, 175 and 350 mgkgfday on days 6 through 27 of gestation. Only the 
highest dose caused adverse effects in the parent. 

Wildlife studies: 
In reproduction studies with bobwhite quail and mallard ducks, glyphosate was fed to male and female 
birds at dietary concentrations of O, 50, 200 and 1,000 pprn for 16-17 weeks. There was no effect on 
reproductive success in either species at any dose tested. 

In a chronicfathead rninnow study, fish were exposed to glyphosate concentrations of 0.7, 2.8, 7.0. 
13.0 and 25.7 mgfi for 255 days. No treatrnent-related effects were reported on the survival, growth 
and egg production of first generation fish or on hatchability, survival and growth of second-generation 
eggs and fry. 

In sumrnary, the results of these studies indicate that glyphosate does no! produce birth defects and is no! 
a reproductive toxin. 

Williams et al. (2000) also evaluated these studies to determine if glyphosate use had the potential to 
adversely affect the function of endocrine systems. They evaluated the active ingredient (glyphosate), 
its prima?. breakdown product (AMPA, aminomethylphosphonic acid), the original Roundup 
herbicide , and the polyethoxylated tallowarnine (POEA) surfactant in the original Roundup herbicide'. 
The authors concluded: 

"The endocrine-modulating potential of glyphosate has been evaluated in a variety of 
studies including in vitro assays and standard in vivo toxicology studies. The in vivo 
studies comprehensively assess endocrine functions that are required for reproduction, 
development, and chronic health. Glyphosate produced no effects in in vitro assays, and 
there was no indication of changes in endocrine function in any of the in vivo studies. 
Results from standard studies with AMPA. Roundup herbicide, and the POEA surfactant 
also failed to show anyeffects indicative of endocrine modulation. Therefore, it is 
concluded that the use of Roundup herbicide has no potential to produce adverse effects 
on endocrine systems in humans nor in other mammals." 

The U.S. EPA (1997) also concluded that there are no significant findings in other relative toxicity 
studies (Le., teratology and multigeneration reproduction studies) which would suggest that 
glyphosate produces endocrine effects. 
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Backgrounder 
Glyphosate: Responçe to  "Differential effects of glyphosate 
and Roundup on human placental cells and aromatase" M O N S A N T 0 ~- 

irr.:;:,;jnc June 2005 

In March 2005, Prof. Gilles-Eric Seralini'ç group in the University of Caen (Normandy, France) 
publiçhed the reçultç of a çtudy examining the effect of Roundup and glyphoçate on cultured cellç 
derived from a human placental cancer (choriocarcinoma) (Richard et al., 2005). 

The authorç imply that Roundup (çee Note) iç an endocrine diçruptor baçed on effectç in human 
tumor cellç originally derived from a cancer of the placenta. Aromataçe activity, which iç required 
for the production of certain çteroid hormones, waç decreaçed when theçe tumor cellç were 
expoçed to high concentrations of Roundup in a Petri diçh for 18 hourç. 

The çtudy, while intereçting, haç no relevance to a living animal. The implications of thiç in vitm 
experiment are contradicted by extensive live animal data and field çtudieç refiecting real-world 
conditions. 

The cellç uçed in thiç çtudy were taken from a human placental tumor, put into a Petri diçh, and 
covered with culture media containing Roundup or other test materialç. This direct expoçure to 
high concentrations iç vaçtly different than what would occur in a human or animal body, Le. -the 
concentration of Roundup reported to have cauçed a reduction in aromataçe activity waç orders 
of magnitude greater than would reçult from the higheçt possible human expoçure under real 
conditions. The direct expoçure uçed in this çtudy intentionally bypaççeç normal processeç 
limiting absorption and cellular expoçure and avoidç normal metaboliçm, digestion and excretion 
that would protect cellç from the minute amountç of chemical. 

Theçe cell lineç are uçed as mechaniçtic research toolç and are not recognized or accepted by 
any regulatory agency or other çcientific body in the world for the asçesçment of human health 
riçkç. 

Glyphosate haç been teçted extençively in higher order animalç (Gieçy et a/. 2000; Williams et a/. 
2000). There iç no evidence for developmental or reproductive eifectç in multiple çpecieç deçpite 
numerouç high-dose tests by different manufacturerç (EU, 2002). Furthermore, çtudieç with 
surfactants in Roundup agricultural herbicides have demonçtrated no target organ toxicity or 
effectç on the embryoç, fetuç, or placenta (Williams et a/. 2000). 

Walsh et a/. (2000) previouçly suggeçted that Roundup had endocrine diçruption potential baçed 
on decreaçe in progeçterone çyntheçiç in mouçe Leydig tumor cellç expoçed to supra-phyçiolcgic 
concentrations of formulated herbicide in a Petri dish. Monçanto and an academic collaborator 
(Levine et a/. 2003; Heydenç et a/. 2003) repeated thiç experiment with the inclusion of a 
sensitive cytotoxicity assay that aççeççed mitochondrial membrane damage. This experiment 
demonstrated that decreaçed progeçterone çyntheçiç reçulted from surfactant-induced 

Note: The Roundupini product line consists of multiple agricultural and residential use products with varying ingredients 
~ ___ 

and mncentrations. Richard et a/. have not specifted the product or formulation used in their research. The term 
Roundup is used herein to refer generally to Roundup agricultural herbicides having glyphosate as the active 
ingredient. 

____-___. -~ _____.._. 
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mitochondrial membrane damage. In separate follow-up expeflments, a number of surfactants 
commonly found in household products were tested. Each of these surfactants produced 
concentration-dependent decreases in progesterone synthesis and cytotoxicity comparable to 
that observed with concentrated Roundup formulation when tested in these mouse tumor cells. 
The results of these studies underscore: (1) the non-specific action of a variety of surfactants on 
cellular function in an in vitro test system; and (2) how this secondary activity can confound the 
results when surface-active agents are used in in vitro test systems. 

Based on estimates of human exposure to Roundup herbicides from agricultural and residential 
uses by various routes, and based upon the non-specific metabolic effects of surfactants on 
tumor cells in Petri dishes, it is apparent that Roundup will not disrupt steroid synthesis in vivo 
under biologically relevant conditions. 
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In 2000, three internationally recognized experts in environmental toxicology published a peer- 
reviewed environmental safety evaluation of glyphosate and the original Roundup herbicide 
formulation' that has been used around the world for more than twenty years. The authors 
reviewed Monsanto studies that had been previously considered by regulatory authorities around 
the world'. In addition, they reviewed reports from regulatory and scientiic institutions, as well as 
a wide array of studies conducted by independent researchers using information from the public 
literature. Over a two-year period, more than 250 documents were reviewed to evaluate the 
potential risk to wildlife (including mammals, birds, insects, soi1 invertebrates, microorganisms, 
fish, amphibians, and aquatic invertebrates) and non-target vegetation. 

The article, "Ecotoxicological Risk Assessrnent for Roundupa Herbicide," by John P. Giesy, 
Stuart Dobson and Keith R. Solomon, was published in Reviews of Envifonmental Contamination 
and Toxicoloqy, (2000) Volume 167, pages 35-120. The overall findings of this evaluation are 
described below. 

Surnrnary of Findings 

The current state of knowledge on the ecological effects of Roundup" herbicide and its active 
ingredient, glyphosate, was reviewed. A comprehensive ecotoxicological risk assessment was 
conducted using a conservative hazard quotient method, in which a hazard quotient less than 1 
indicates minimal nsk of adverse effects. The no-effect-level for the most sensitive species was 
used as the toxicity endpoint in the assessrnent for aquatic and terrestrial organisms potentially 
exposed to Roundup or its components. Exposure levels were derived from environmental 
monitoring data or dissipation models. The predicted maximum acute and chronic hazard 
quotients were less than 1 for aquatic and terrestrial organismsfollowing terrestrial Roundup 
uses, confirming that there is minimal risk of adverse effects. The acute assessment for 
honeybees also indicated minimal risk of adverse effects. Minimal risk of adverse effects was 
also indicated for beneficial arthropod populations in areas adjacent to treated areas. The 
authors concluded that expected vegetation change in treated areas can impact beneficial 
arthropod populations living there. The authors further concluded that Roundup use for aquatic 
habitat restoration can be conducted without unreasonable adverse effects on the environment, 
provided that factors such as application rate, depth of water, vegetation density, and overall 
rehabilitation goals are considered. This assessment indicates that application of Roundup in 
terrestrial and aquatic sites, including agriculture, forestry, residential, rights-of-way and habitat 
restoration, poses minimal risk to non-target species. 

' In this Backgrounder, "Roundup"refers to the onginai Roundup agricuiturai herbicide (MON 2139), which contained 
the active ingredient giyphosate (as  the isopropyiarnine sait), water and a suriactant (poiyoxyethyieneaikylarnine or 
POEA). 

"Formulaiions of glyphosaie, including RoundupQ Herbicide, have been exiensively invesiigaied for iheirpoieniial io 
produce adverse effects in non-iargei organisms. Governmenial regulaiory agencies, international organizaiions, and 
others have reviewed and assessed the available scieniific data for glyphosaie formulations, and independenily judged 
their safeiy. Conclusions from ihree major organizaiions are publicly available and indicaie Roundup can be used wiih 
minimal rish io the environmeni (Agriculture Canada 1991; United Siaies Environmenial Protection Agency (USEPA) 
1993a; World Healih Organizaiion ( W H O )  1994)."(p. 36) 
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Key Findings: 

. Glyphosate dissipates from soi1 and water. Glyphosate has been shown to degrade in soi1 
to naturally occurring products. ”Field studies indicate that glyphosate typically dissipates 
rapidly from both simple ecosystems, such as agricultural, and more complex ecosystems, 
such as forest ry. . . ”  (p. 51) Glyphosate has been shown to degrade in terrestrial and aquatic 
systems, predominantly via microbial processes. Field studies conducted in agricultural and 
forest soils (13 studies, 5 countries, 47 different sites) indicate an average half-life of 32 days. 
”80th field and laboratory studies have reported microbial degradation of glyphosate to AMPA 
and CO2 in aquatic environments and rapid dissipation from both flowing and standing surface 
waters.” (p.53). ”The results of field studies indicate that 50% of the concentration of 
glyphosate initially found in water dissipates within time periods ranging from a few days to 2 
weeks.”(p. 53) 

Contact with soi1 reduces bioavailability. ”Once glyphosate enters the soi/, it is essentially 
unavailable toplants due toits vety high affinity for soil.”(p. 43) 

Minimal leaching and runoff. “Although glyphosate is very soluble in water, its strong 
sorption to soils limits rnobility.”(p. 48) ”Glyphosate is unlikely to leach into ground water or 
runoffsignificantly into surface water following application. (p. 49) ’’POO1 [the surfactant in 
Roundup] strongly adsorbs to soi/ . .. thus, the mobility ofPOGi in soi/ is expected to be less 
than 2%.” (p. 50) 

Spray drift is well characterized. ”Glyphosate has no significant vapor pressure; therefore, 
loss of glyphosate to the atmosphere via vaporization from treated surfaces is negligible.” 
(p.47) Spray drift can occur into non-target areas, but the drift levels have been well 
charactenzed. No long-terni adverse effects are predicted for animals or soi1 microbes as a 
result of aerial spray drift. Non-target plants directly adjacent to the treated fields may be 
affected if present at a sensitive life stage; however, no effects are predicted at distances 
greater than 4 m. ”Aerial applications can result in increased driff relative to ground 
applications, but recent technological advances have significantly reduced aerial spray drift. ” 

No significant bioaccumulation in animals. ”Neither glyphosate nor Roundup would be 
expected to bioaccumulate.”(p. 57) ”. ..glyphosate does not bioconcentrate in fish or other 
animais.” (p. 103). 

. 

(P- 103) 

Terrestrial applications pose little risk to: 
Aquatic orqanisms (includinq amohibians) - ”[Hazard Quotient] Values are considerably 
less than 1.0. indicating that Roundup poses minimal dsk to aquatic organisms following 
terrestrial use. ” (p. 89) ”...minimal flsk from the application of Roundup would be 
expected for sediment dwelling organisms.” (p. 89) 
Soi1 orqanisms - ”...minimal acute hazard is predicted for populations of soi/ organisms.” 
(p. 94) ”The weight ofevidence for effects of Roundup on soi/ microorganisms indicates 
that adverse effects would be unlikely as a result of application at normal field rates . . . 
E arthworms are predicted to be at minimal risk from the use of Roundup or glyphosate. ” 

Beneficial arthropods (insects) - ”...the literature supports the conclusion that non-target 
arthropods are at minimal risk from glyphosate and its formulations.” (p. 99) Most effects 
result from habitat change because of the decision to remove vegetation. ”Several 
studies have found that the application of glyphosate can increase populations of 

(p. 95-96) 
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beneficial insects ... No effects on the number of common butteMy species were 
obsewed when glyphosate was used to control trees, shrubs and blackbeny in wire 
zones; but numbers of individuals did increase.” (p. 99) “Honeybees are not affected by 
glyphosate formulations, either by ingestion or direct overspray, at maximum use rates.” 

- “Several comprehensive field studies have observed birds in forest plots treated 
(P. 103) 

with Roundup ... In no case was there evidence of direct toxicity of Roundup or 
glyphosate to birds.” (p. 97) 
Mammals - “lt has been concluded that there is minimal risk to small mammals from the 
application of glyphosate products and that the effects observed in the field studies are a 
result of changes in habitat.” (p. 98) 

. Aquatic applications help restore wildlife habitat. “Glyphosate has been used extensively 
to control aquatic weeds and restore ecosystems aiiected by introductions of exotic weeds.” 
(p. 101) The objective of an aquatic herbicide application is to remove weed species. “lt is 
inevitable that some short-term population level effects on plants and associated animals 
should occur in the pursuit of a long-term goal charactefistic of restoration/rehabilitation 
projects.”(p. 100) Roundup3 can be safely used for aquatic habitat restoration projects with 
knowledge of the water depth, vegetation density, and overall rehabilitation goal. 

REFERENCES IN  ITALICS THROUGHOUT THIS DOCUMENT REFER TO STATEMENTS OR 
CONCEPTS EXPRESSED BY THE AUTHORS OF “ECOTOXICOLOGICAL RISK 
ASSESSMENT FOR ROUNDUPB HERBICIDE.” 

BIOGRAPHICAL DATA: 

John P. Giesy, Ph.D., is Distinguished Professor of Zoology at Michigan State University in East 
Lansing, Michigan, where he is also a Professor of Veterinary Medicine and on the faculties of the 
Center for lntegrative Toxicology and a member of the National Food Safety and Toxicology 
Center. Prof. Giesy is a world leading ecotoxicologist with interests in many aspects of 
ecotoxicology, including both the fates and effects of potentially toxic compounds and elements, 
particularly in the area of ecological risk assessment. He has conducted research into the 
movement, bioaccumulation and effects of toxic substances at different levels of biological 
organization, ranging from biochemical to ecosystem. Currently, Prof. Giesy and his research 
group are actively studying the toxicity and reproductive effects of organic compounds, with 
special emphasis on herbicides, chlorinated dioxins and perfluorinated compounds. Prof. Giesy 
is an expert in ecoloçical risk assessments of both industrial and agricultural chemicals. He has 
authored several books and more than 150 peer-reviewed publications, and has presented 
hundreds of lectures worldwide. He is the recipient of the Sigma Xi Meritorious Research Award, 
the CIBAGEIGY Agricultural Recognition Award, and the Willard F. Shepard Award from the 
Michigan Water Pollution Control Association. Prof. Giesy is a Fellow of the Cooperative lnstitute 
for Limnology and Ecosystems Research, and is cunently a member of the Executive Committee 
of the Board of Scientific Counselors (BOSC) of the US EPA’s Office of Research and 
Development. 

Stuart Dobson, Ph.D., is the head of the Research Station at Monks Wood, Centre for Ecology 
and Hydrology, Cambridgeshire, United Kingdom. He is a member of the Advisory Committee on 

Only certain Roundup-branded formulations in certain world areas are labeled for aquatic use. Othw glyphosate 
herbicide products are labeled for aquatic use in other worid areas. Use of a product inconsistent with its label is a 
violation of law and is strictly prohibited. 
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Toxic Substances, Health and Safety Executive, the chairman of the Core Assessment Group 
(Environment) of the Joint Meeting on Pesticides (WHO/FAO) and an advisor representing the 
United Kingdom Department of the Environment on the Advisoiy Committee on Pesticides for 
licensing new products. He is also a consultant to the International Programme on Chemical 
Safety (World Health Organization) and a consultant to the United Kingdom Department of 
Environment on toxic chemical effects on wildlife. 

Keith R. Solomon, PhD., is Director for the Center of Toxicology, University of Guelph and is 
also a Professor in the Department of Environmental Biology. Professor Solomon teaches 
courses in toxicolcgy and pesticides at the University of Guelph. He directs an active program of 
research into the fate and effects of pesticides in the environment as well as exposure of humans 
to pesticides. He currently serves on several advisory committees on matters related to 
environmental toxicology and pesticides in the USA and Canada and is an active member of the 
Society of Environmental Toxicology and Chemistiy, the Entomological Society of American and 
the Toxicology Forum. He is the recipient of the 1993 Society for Environmental Toxicology and 
Chernistry-ABC Laboratories award for Environmental Education. He is a Graduate of Rhodes 
University in Chemistry and Zoolcgy and holds M, Sc. degrees from Rhodes University and the 
University of Illinois as well as a Ph.D. from the University of Illinois. He has more than 25 years 
of experience in research and teaching in pesticide science and environmental toxicology and 
has contributed to more than 100 scientific publications in the fields of pesticides and 
environmental toxicology. 

Always read and follow use directions. Roundup@ is a registered tradernark of Monsanto 
Technology LLC. 

-000- 
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Monsanto Company 

Before a herbicide can be registered for use, i t  must undergo rigorous studies to determine what 
happens to the compound after i t  is released into the environment, either from an intended use 
or an accidental release, such as a spill. These studies, referred to as "environmental fate" 
studies, are reviewed by the U.S. Environmental Protection Agency (EPA) and regulators in 
other world areas and are designed to provide answers to the following questions: 

Does the herbicide: 
degrade after application? If so, what degradation products are formed after application? 
persist in soil? 
have residual herbicidal activity in soil? 
perçist in waterorsediment? 
leach through soi1 to reach groundwater? 
move from treated areas as runoff? 
move from treated areas as a vapor? 
accumulate in tissues of animals? 

Laboratory and field studies have been conducted with glyphosate and glyphosate herbicides 
(such as Roundup UltraMax, Roundup Pro, and AquaMasterm) to address these questions. 
The overall results of theçe environmental fate studies are summarized below 

Degradation processes and products 

The proceçses by which a herbicide is degraded must be understood before the US.  EPA and 
other regulatory agencies will register the herbicide. Some products break down by chemical 
processes, others through photodegradation, and others by microbial activity or a combination 
of several processes. Glyphosate is primarily degraded by microbes and fungi in the soi1 or in 
surface water. Photodegradation in water and soi1 are not expected to contribute significantly to 
glyphosate degradation. 

The identity and characteristics of the compounds that are formed as a herbicide degrades must 
also be determined. The primary environmental degradate of glyphosate in soi1 and water is 
aminomethylphosphonic acid (AMPA). 
substances such as carbon dioxide and phosphate. Acute oral and dermal toxicity studies with 
rats and mice in the laboratory demonstrate that AMPA has very low acute toxicity to mammals 
(Williams et a/. , 2000). A number of ecotoxicology studies have been conducted to assess 
AMPAs toxicity to aquatic and terrestrial species. Based on the results, AMPA can be 
characterized as having little toxicity to non-target organisms (Giesy et al., 2000). 

Degradation in soi1 

Studies must also be periormed to determine how much of the herbicide would be expected to 
remain in soi1 following normal use, and the rate of degradation. Research shows that 
glyphosate is degraded over time by soi1 microorganisms. The degradation rate of chemical 

AMPA is further degraded to naturally-occurring 
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compounds is measured by their half-life (the time required for half of the applied compound to 
degrade). The average half-life for glyphosate, based on 47 agricultural and forestry studies 
conducted in diverse geographic locales, is 32 days (Giesy et al., 2000). In most cases, over 
90% of the applied glyphosate is expected to dissipate within six months after application. 

Binding to soi1 

Glyphosate binds very tightly to most soils and sediments in the environment, Studies show 
that the soil-binding potential of glyphosate is stronger than that of nearly any other herbicide. A 
ratio known as the "soil adsorption coefficienr (K,) measures the soil-binding capacity of 
chemical compounds, with higher numbers meaning greater adsorption of the compound to soil. 

The following table shows representative K, values for several herbicides, as reported by 
Wauchope et al. (1992): 

Active ingredient K, ( L M  
2,4-0 esters 1 O0 
Atrazine 1 O0 
Alachlor 170 
Metolachlor 200 
Pendimethalin 5,000 
Trifluralin 8,000 
Glyphosate 24,000 
Oxyfluorfen 100,000 

Herbicidal activity of residues in  soi1 
Because of its strong soil-binding properties in most soils, glyphosate is not available for uptake 
by roots of nearby plants, and therefore poses negligible risk to non-target plants with roots in 
the application zone. Further evidence of this is provided by the fact that even susceptible, 
conventional crops may be planted directly into fields that were recently treated with a 
glyphosate herbicide Studies also show that glyphosate herbicides, when used according to 
label directions, are not harmful to soi1 microbes, earthworms or other soil-dwelling organisms 
(Giesy et al., 2000) 

Degradation in water 

Both field and laboratory studies have reported microbial degradation of glyphosate in aquatic 
environments (Giesy et al., 2000). Analysis of available data representing many studies 
indicates that the typical aquatic half-life of glyphosate ranges from 7 to 14 days . Studies have 
established that microorganisms in surface waters break down glyphosate over t h e .  Also, 
because of its strong affinity for soil, glyphosate binds to suspended sediment particles that are 
present in natural waters. As the particles settle to the bottom, microbial degradation continues. 
Toxicology studies show that glyphosate levels that might occasionally be detected in surface 
waters following terrestrial application are sufficiently low so that there is negligible nsk to 
aquatic organisms. In situations where a glyphosate herbicide is applied to weeds growing in 
water, the exposure of non-target aquatic species is expected to be reduced due to interception 
by target vegetation and dissipation over time via binding to sediment and microbial 
degradation. 
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Leaching and runoff 

Two primary factors determine whether a chemical is likely to leach through soi1 to groundwater 
o rbe  subject to movement into surface water via ruooff -- the rate of degradation in the soil, and 
the chemical's tendency to bind to mil. Slow degradation and a low tendency to bind to soi1 can 
result in leaching and runoff of a chemical, whereas higher degradation rates and tight binding 
to soi1 both limit the movement of a chemical by leaching and runoff. 

With its combination of degradability and strong binding to soil, glyphosate has extremely low 
potential to move through the soi1 profile and has rarely been detected in groundwater. In 
addition, only limited amounts of glyphosate move to surface water as runoff. A three-year 
study of glyphosate transport from agricultural fields showed that less than 1 percent of 
glyphosate applied was îypically lost as runoff. In one case, a loss of 1.85 percent of applied 
glyphosate was observedfor a field treated at twice the recommended application rate, with 
more than 99 percent of the total runoff occurring during a severe rainstorm that occurred the 
day after application (Edwards et al., 1980). If soi1 particles containing glyphosate are washed 
or blown into lakes or streams, the vast majonty of the glyphosate will remain adsorbed to the 
soi1 and settle to the bottom as sediment. In sediment, glyphosate is degraded over time by 
microorganisms. Studies also show that sediment-dwelling organisms are not adversely 
affected by glyphosate (Simenstad et al., 1996). 

Bioaccumulation 

Aauatic Species: In laboratory studies conducted with several aquatic species, glyphosate 
bioconcentration factors were less than or equal to 12, indicating that glyphosate has a Iow 
potential for bioaccumulation in aquatic animals (Giesy et al., 2000). The low bioconcentration 
factors are a result of glyphosate being readily soluble in water, and therefore subject to rapid 
elimination from organisms in water. 
TerresfrialSpecies: Studies conducted with laboratory mammals indicate that glyphosate is 
poorly absorbed when ingested; any absorbed glyphosate is rapidly eliminated, resulting in 
minimal tissue retention (Williams et al., 2000). Feeding studies with chickens, cows and pigs 
have shown extremely low or non-detectable residues in meat and fat following repeated 
exposures. Negligible residues have alm been reported in wild animals such as voles, 
chipmunks, hares and moose after feeding in treated areas. 

Vapor and drifï 

The active ingredients in some herbicides are volatile, meaning that they can move as vapors to 
non-target areas after application. This can result in unintended consequences to sensitive 
plant species outside the,treated area. Several laboratory studies show that glyphosate has 
extremely low vapor pressure and thus there is a negligible risk of glyphosate movement 
through volatility (Giesy et al., 2000). 

However, it is possible, as with any sprayed substance, that spray droplets could drift off-target 
during application. Research has demonstrated that application procedures and equipment can 
be optimized to significantly reduce spray drift in most circumstances. Spray drift can be 
rninimized by taking into account spray droplet size, wind speed, other environmental factors 
and application equipment design. When drift does occur, there is a rapid decline in surface 
deposition with increasing distance from the target site for both ground and aerial applications. 
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Conclusions 

The key properties of glyphosate that deterrnine glyphosate's environrnental fate are its: . . 
High water solubility 
Very low volatility 

Microbial degradability in soi1 and water 
Strong binding to most soi1 types 

Glyphosate is rnicrobially degraded over tirne to naturally occurring substances such as carbon 
dioxide and phosphate. There is minimal herbicidal activity frorn residues of glyphosate in soil, 
and glyphosate residues are not likely to rnove to groundwater. Glyphosate that reaches 
surface water either by intentional application, spray drift, runoff, or soi1 erosion is adsorbed to 
sedirnent and degraded over tirne. Glyphosate is unlikely to rnove offsite during or afîer 
application due to volatilization. Available data indicate that glyphosate is not likely to 
bioaccurnulate in the tissues of non-target organisrns. 
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Backgrounder 
Formaldehyde is n o t a  major degradate of glyphosate in the 
environment 
May, 2005 

Glyphosate, the active ingredient in Round@ brand agricultural herbicides, is degraded over time in the 
environment, primarily by soi1 microbes and fungi. The primary environmental degradate of glyphosate in 
soi1 and water iç aminomethyphosphonic acid (AMPA). AMPA is further degraded to naturally occurring 
substances such as carbon dioxide and phosphate. 

The U.S. Environmental Protection Agency, in the September 1993 Glyphosate Reregistration Eligibiliîy 
Decision (RED)', States: "Glyphosate is readily degraded by soi1 microbes to AMPA, which is degraded to 
carbon dioxide. Glyphosate and AMPA are not likely to move to ground water due to their strong 
adsorptive characteristics." 

Anti-pesticide groups have, over the years, repeatedly and incorrecüy implied that formaldehyde iç the 
predominant final degradate of AMPA in the environment. This statement is quoted from a 1988 review of 
glyphosate data by Monroe'. However, the reviewer apparently misunderstood a reference he cited. 
Rueppel et aL3 proposed that formation of carbon dioxide from the degradation of AMPA in soi1 may 
involve formaldehyde as a transitory precursor, a theoretical possibility that had not been confirmed 
experimentally. Since that possibility was suggested in 1977, detailed studies using radiolabeled 
glyphosate have uniformly failed to detect formaldehyde as a distinct intermediate or final decomposition 
product of either glyphosate or AMPA in soil, plants or aquatic en~ironment.~ 

Similar to other amino acids and natural organic matter, glyphosate can be çelectively oxidized under 
certain laboratory conditions to form aqueous formaldehyde. For instance, laboratory experiments have 
indicated that both aqueous formaldehyde and carbon dioxide are formed during glyphosate chlorination 
with sodium hyp~chlori te~. Similarly, under intense artificial light, glyphosate may convert to both aqueous 
formaldehyde and carbon dioxide via oxidative transformation induced by photochemical excitation of 
humic acids as reported for other pesticides6. 

Production of formaldehyde under certain laboratory conditions is not unique to glyphosate and would 
also be expected from oxidative fragmentation of many carbon containin small molecules, amino acids, 
and other natural organic compounds such as humic and fulvic acids . However, in the field where 
glyphosate is used, there is overwhelming evidence that glyphosate is degraded by soi1 microbes primarily 
to AMPA, which is degraded over time to carbon dioxide and other naturally-occurring substances. There 
is no indication of any accumulation of formaldehyde in the environment as a result of glyphosate 
degradation. 

9 
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Backgrounder 
No Restriction of Auturnn Use of Glyphosate in Denmark 
April2005 

In June, 2003, following its environmental evaluation of glyphosate, the Danish Environmental 
Protection Agency proposed a restriction of certain uses of glyphosate occurring after 
September 15Ih. This proposed restriction was based primarily on the results of the Pesticide 
Leaching Assessrnent Programme (PLAP) which is run by GEUS (Geological Survey of 
Denmark and Greenland) for the Danish EPA'. Since then, the Danish EPA has evaluated 
additional information, and on December 14, 2004, they stated that they had no technical 
grounds for imposing restrictions on the autumn application of glyphosate in Denmark. 

The PLAP is intended to serve as an early waming system for Danish Government to evaluate 
whether pesticides would leach to the groundwater at levels exceeding the maximum allowable 
concentration of 0.1 Vgll Drinking water quality in al1 European countries is governed by the 
requirements of the European Drinking Water Directive, which limits the maximum allowable 
concentration in drinking water to 0.1 pgIL for any single pesticide, regardless of toxicity. In 
comparison, the U.S. EPA has set a Maximum Contaminant Level of 700 VglLfor glyphosate in 
drinking water, based on a toxicological risk assessment. 

As part of the Danish PLAP, a glyphosate herbicide was applied at five of the six locations 
utilized in the monitoring program. Glyphosate was applied in the autumn following crop harvest 
and at the maximum recommended rate, and water monitoring included sampling of water in 
both the unsaturated and saturated zones, using suction sampling cells and vertical and 
horizontal bore holes. In addition, at the four sites with clayey soil, field drainage water was 
sampled from the existing tile drainage systems. 

In the samples collected following the glyphosate applications, there were no detections of 
glyphosate or its metabolite, aminomethylphosphonic acid (AMPA), exceeding 0.1 pglL in any of 
the groundwater samples taken from the suction cells (1 and 2 meters below ground surface 
(m.b.g.s.)), the vertical bore holes (approx. 1.5 - 5.5 m.b.g.s.) and the horizontal bore holes 
(approx. 3.5 m.b.g.s.). The detections that were considered by the Danish EPA to represent an 
unacceptable risk to drinking water were found only in the field drainage water. The detections 
in the drainage water occurred primarily in the autumn. The highest measured concentrations 
were 5.1 pglL for glyphosate and 5.4 pgIL for AMPA. The calculated average annual 
concentrations in drainage water of glyphosate and AMPA were 0.54 and 0.17 pgIL, 
respectively, atone location, and 0.12 pgIL and 0.06 VglL, respectively, at a second location. At 
a third location, glyphosate and AMPA were detected but both average concentrations were 
below 0.1 pgIL. Based on these results, the Danish Minister of the Environment proposed a ban 
on glyphosate use after September 15Ih each year, on certain Clay soils. 

Three of the glyphosate manufacturers (Cheminova, Monsanto, and Syngenta) submitted a 
response to the Danish EPA that explained why the proposed restrictions on the use of 
glyphosate were unjustified. It was suggested that in poorly drained agricultural soils, sediment- 
laden water can flow to sub-surface tile drains and out of thefield. Studies have shown that 

' The Danish Pesticide Leaching Assessrnent Programme. Monitoring Resuits May 1999 - June 2002. 3'' Repor?. 
Editor: Jeanne Kjaer. Printed: June 2003. ISBN 87-7871-115-0. 
httl):iipesticidvarsIina.dWmonitor uW2002 ukiindex.htmi 
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glyphosate forms strong complexes with soi1 constituents. Thus, glyphosate bound to the 
suspended soi1 particles may reach the drains, but there is no indication that it will leach to any 
significant degree to groundwater. Hydrostatic pressures dictate that the soi1 water will 
preferentially flow to the drains rather than leach to groundwater. 

Organizations such as the National Federation of Danish Agriculture, Danish Association for 
Conservation Agriculture, and the Royal Veterinary and Agriculture University of Denmark also 
suggested to the Danish government that the quality of the field drainage water could not be 
compared with the quality of the groundwater especiaiiy for soi1 particle-born substances such 
as glyphosate. 

The issue of a special transport mechanism for glyphosate through drainpipes was evaluated in 
a scientic seminar held on September of 2004, organized by the Danish lnstitute of Agricultural 
Sciences. In this meeting, Danish expert scientists evaluated new research conceming the lack 
of detection of glyphosate below the drainpipes and confirmed the existence of a special 
transport mechanism for glyphosate bound to small soi1 particles through the drainpipes. As a 
result of this conference, the Danish Environmental Protection Agency concurred with the 
experts that field drainage water cannot be used as an indicator of leaching to groundwater for 
substances such as glyphosate that are strongly bound to soi1 particles. 

In an updated evaluation status of glyphosate released on December 14, 2004, the Danish 
Environmental Protection Agency revoked the earlier proposal for restriction of glyphosate use 
and issued the following ruling in regard to the autumn application of glyphosate in Denmark 
(translated from Danish): 

"...the Danish Environmental Protection Agency believes that no unacceptable 
risk of pollution of the groundwater is associated with the currently approved 
agricultural use of glyphosate. The Agency thus does not consider that the 
updated state of Our knowledge provides any technical grounds for the imposition 
of restrictions on the autumn application of glyphosate." 

Related Documents: 

Backarounder: Glvphosate and Water Quality 
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Glyphosate, the active ingredient in Rounduw agricultural herbicides and RoundupB turf and 
ornamental herbicides, sometimes is detected in surface waters, but historically, glyphosate has 
not been included among herbicides that cause concern in water supplies. Since glyphosate 
can readily be removed from water by conventional drinking water treatment methods (which 
include Sand filtration and chlorination), it is hghly unlikely that it would be detected in finished 
drinking water (Speth 1994). Because glyphosate binds tightly to most soils, it has a low 
potential to move through soi1 to contaminate groundwater (US. EPA 1993). 

The World Health Organization reviewed water quality data for glyphosate and stated: 

"lt was concluded that because of its low toxicity, the health-based value derived 
for glyphosate was orders of magnitude higher than glyphosate concentrations 
normally found in drinking water. Under usual conditions, therefore, the 
presence of glyphosate in dnnking water does not repreçent a hazard to human 
health." (WHO 1997). 

How glyphosate can enter surface water 

Glyphosate can enter surface waters through three routes -direct application to aquatic 
vegetation, binding to soi1 that washes off treated terrestrial sites, or through driit from treated 
areas that are near water. 

Specific glyphosate herbicides are used throughout the world to control emerged and floating 
vegetation in water. In the United States, AquaMaster" herbicide is registered for application 
to emerged vegetation in water; in other countries, other glyphosate brands have approval for 
aquatic uses. Only a very few herbicides have the environmental and toxicological properties 
that make them suitable for application over water. Because glyphosate is approved for the 
control of unwanted vegetation in aquatic environments, including sources used for drinking 
water, it is expected that the glyphosate might occasionally be detected in surface water. 

From terrestrial applications of glyphosate herbicide, it is expected that a small arnount of the 
applied glyphosate may enter surface waters through runoff or attached to soi1 particles that 
wash off treated fields. Glyphosate residues in water resulting from such wash-off are typically 
seasonal and dissipate over t h e .  In lakes or streams, glyphosate will remain attached to soi1 
and sediment particles, which either are filtered out by drinking water treatment plants or settle 
to the bottom of waterbodies. In sediment, glyphosate is degraded over time by 
rnicroorganisms. 

When glyphosate applications are made near water, it also is possible that a small percentage 
of the sprayed rnaterial may reach the water during application. Once in contact with surface 
water, glyphosate is removed via several mechanisms, include binding to sediment and 
microbial degradation (U.S. EPA 1993). 

Glyphosate effects on the aquatic environment 

AquaMasterTM and other glyphosate herbicides approved for aquatic uses are designed for 
application to the exposed surfaces of emerged undesirable aquatic vegetation Under normal 
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use conditions, there is little likelihood that aquatic application would result in concentrations in 
the water that would adversely affect sensitive non-target vegetation (Perkins 1997). There also 
is little likelihood under normal use conditions that concentrations in the water would exceed 
levels that would result in unreasonable adverse effects tofish and other species of aquatic 
wildlife (including sedirnent-dwelling organisrns) (Giesy et al., 2000). 

In 2000, three internationally recognized experts in environrnental toxicology published an 
ecotoxicological assessrnent of glyphosate (Giesy et al., 2000). The authors wrote: "Glyphosate 
has been used extensively to control aquatic weeds and restore ecosysterns affected by 
introduction of exotic weeds. During this period of use, there have been no docurnented cases 
of adverse effects on fish or aquatic invertebrates associated with glyphosate use for this 
purpose." Many wildlife organizations and state departrnents of conservation have used 
glyphosate herbicides to restore aquatic habitats (for exarnple, in the Florida Everglades to 
rernove invasive rneialuca). 

Drinking water standards 

In the United States, the Environrnental Protection Agency has established a federal drinking 
water standard known as the Maximum Contaminant Level (MCL) for selected pesticides. This 
is the dose that is deerned protective of public health if people were to consume that dose every 
day of their life. The establishment of an MCLfor a pesticide does not irnply that detections in 
drinking water are expected. Even though drinking water standards are in place, glyphosate 
detections in drinking water are not expected. Glyphosate binds to soi1 particles, including 
particles suspended in water which can be rernoved readily by filtration during water treatrnent 
processes. In addition, routine water disinfection processes such as ozonation and chlorination 
effectively rernove glyphosate from water. Therefore, surface water that is used as a source for 
drinking water can be effectively treated to rernove any glyphosate that rnay be present (Speth 
1994). For glyphosate, the MCL is 700 parts per billion (ppb, or rnicrograrnslL) (U.S. EPA Office 
of Ground Water and Drinking Water 2002). The California Environrnental Protection Agency 
has established an even higher glyphosate standard of 1000 ppb (Caïiornia EPA 1997). The 
U S .  EPA MCL, which is very high cornpared to most other pesticides, was set at a high level 
based on laboratory tests that dernonstrated that glyphosate has very Iow acute and chronic 
toxicity to rnarnrnals and is not carcinogenic. 

In Europe, the drinking waterstandard for any pesticide has been set at 0.1 ppb. This is not 
based on scientific toxicological testing, but instead is a regulatory standard for al1 pesticides, 
regardless of the toxicological profile. Even with such a low lirnit (10,000 tirnes more restrictive 
than the California standard), there have been no confirrned instances of glyphosate in excess 
of the standard in finished drinking water. 

Roundup R e a d e  Crops: A beneficial impact on surface water quality 

When farrners engage in conservation tillage, leaving crop residue (ieaves and stem stubble) on 
their fields instead of plowing it under, they can reduce runoff of soi1 and chernicals into strearns 
by more than 90 percent (Hebblethwaite 1995; Fawcett et al., 1995; Edwards et al., 1988). The 
effect of crop residues on runoff reduction is influenced by several factors, including extent and 
type of crop residue, duration and intensity of rainfall, and the physical properties of the 
herbicidal active ingredient. The developrnent of Roundup R e a d e  crops has had a significant 
role in enabling growers to include reduced tillage options in their farrning practices. In a 2001 
survey, 63 percent of U.S. soybean growers Who increased the arnount of crop residue left in 
their fields beîween 1996 and 2001 cited Roundup R e a d e  technology as the key factor that 
made it possible for thern to reduce tillage (Arnerican Soybean Association, 2001). 
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Even if not used in conservation tillage, Roundup ReadyB crops allow farrners to use Roundup 
agricultural herbicides for weed control in place of other herbicides that may have greater 
likelihood of rnoving to groundwater or surface water. Replacement of other herbicides with 
glyphosate is predicted by cornputer rnodeling studies to reduce the concentrations of pre- 
ernergent herbicides in surface water in vulnerable watersheds (Wauchope et al,, 2001). In 
2002, the U.S. Geological Çurvey conducted a monitoring study in which 51 strearns in nine 
rnidwestern States were sampled to determine the presence of herbicides, their degradation 
products, or antibiotics (Scribner et al., 2003). The authors reported that rnedian concentrations 
of glyphosate were less than 0.10 ppb (the lirnit of detecîion), and AMPA rnedian concentrations 
ranged frorn 0.1 to O 27 ppb These results indicate that glyphosate and AMPA residues in 
surface water in agricuitural regions where Roundup R e a d e  crops are grown are not expected 
to approach levels that would be of toxicological concern to  hurnan health or of ecological 
concern for wildlife and other non-target organisms. 
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Backgrounder 
Glyphosate and Wildlife 
December, 2002 

I 
Monsanto Company 

Overview 

Before any herbicide can be registered for use in the United States, the active ingredient must 
undergo a number of required studies to investigate the potential for unreasonable adverse 
effects to wildlife and other non-target organisms. The required studies are conducted with 
species representative of various forms of wildlife - mal1  mammals, birds, fish, aquatic 
invertebrates, algae and aquatic plants, and honey bees. The results from these required 
studies indicate that glyphosate will not cause unreasonable adverse effects to wildlife when 
used according to label directions. In 1993, when glyphosate was reregistered in the U.S.. the 
Environmental Protection Agency (EPA) stated: "Based on current data, EPA has detenined 
that the effects of glyphosate on birds, mammals, fish and invertebrateç are minimal" (U.S. EPA 
1993). 

In addition to studies required by the U.S. EPA and other regulatory bodies, many other wildlife- 
related studies have been conducted with glyphosate products during more than 30 years of 
use. The weight of evidence from these studies supports the conclusion from regulatory studies 
that no unreaçonable adverse effects are predicted from the normal use of glyphosate 
herbicides (Sullivan and Sullivan, 2000). Glyphosate herbicides are commonly used as a tool to 
restore and protect habitat. For example, they have been used in protected habitats such as 
the Galapagos Islands and the Florida Everglades. 

In 2000, three internationally recognized experts in environmental toxicology published an 
ecotoxicological assesment of glyphosate and the original Roundup' herbicide (Giesy et al., 
2000). Using very conservative assumptions, the authors established hazard quotient (Ha) 
values for the various life forms that could be exposed to the formulation and glyphosate in the 
environment, for both acute and chronic exposures. An HQ lower than 1.0 indicates minimal 
risk of adverse effects, while HQ values greater than 10 suggest significant risk. The experts 
found that no terrestrial use of the formulated herbicide produced an HQ of 1.0 or greater. They 
also found that no aquatic use produced an HQ greater than 1.0, with the exception of 
glyphosate and surfactant applied directly to very shallow water (6 inches). The highest HQ in 
such shallow water was only 6.19. The authors point out that in actual use, aquatic vegetation 
would intercept at least 50 percent of the applied product. As a result, the authors concluded 
that direct applications of the original Roundup' herbicide to water could be carried out with 
minimal risk to aquatic organisms with consideration of the water depth, vegetation density, and 
overall rehabilitation goal.' 

' "Roundup" refers to the original single active ingredient Roundup herbicide formulation (also known as MON 2139). 
? Only specific glyphosate formulations are labeled for aquatic use in ceriain worid areas. Use of a product 
inronsistent with its label is a violation of law and is stnctiy prohibited AquaMasterTM herbinde is labeled for aquatic 
uses in the United States 
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Wild mammals 

Glyphosate and Monsanto's glyphosate herbicides have been extensively teçted for adverse 
effects on laboratory rnarnmals, prirnarily rats, rnice, and rabbitç. In addition to laboratory 
studies, the scientific literature contains rnany field studies in which the effects of glyphosate 
use on wild rnarnrnals have been exarnined (Sullivan and Sullivan, 2000; Santillo et al. 1989; 
Hjeljord et al. 1988; Sullivan 1990; Hjeljord 1994; Curnrning et al. 1996; Cole et al. 1998). 
These studies indicate that glyphosate and glyphosate herbicides, when used according to label 
directions, will not cause unreasonable adverse effects to rnarnrnals. An ecotoxicological risk 
açsessrnent of glyphosate (Giesy et al. 2000) reported estirnated exposures that variouç 
rnamrnals rnight encounter frorn potential use of glyphosate. The authors concluded that 
rnamrnals, including the tiny rneadow vole, would not be expected to encounter harmful levels of 
glyphosate through multiple possible exposure routes, including food, water and direct contact. 

Glyphosate has been evaluated for toxicity to bobwhite quail and rnallard duck in laboratory 
studies. Theçe species are surrogates for wild avian species that rnight be exposed to 
glyphosate through various exposure routes. In dietary studies conducted with bobwhite quail 
and rnallard ducks, in which the birds consume treated diet for 5 days, glyphoçate had no 
effects at the highest dose tested. Reproductive tests indicated that no adverse effects on avian 
reproduction or hatchling developrnent would be expected frorn normal use of glyphosate. 
Exposure of birdç to glyphoçate in the environrnent is predicted to occur at rnuch lower levels 
than the levels evaluated in the laboratory studies. In addition, glyphosate has been shown to 
rapidly dissipate frorn treated vegetation, and such vegetation becornes unpalatable within 1 to 
3 weeks after treatrnent. Therefore, the proper use of glyphosate-containing herbicides iç not 
expected to pose a signiiicant risk to birds (U.S. EPA 1993). In addition to the laboratory 
çtudies, several cornprehençive field studieç have exarnined birds in natural settings where 
glyphosate products were uçed. These studieç dernonstrate that sorne species favored treated 
areas, while other species ternporarily left treated areas because of changes in the vegetative 
habitat. No direct toxicity was reported in any of the studies (Giesy et al, 2000). Any forrn of 
vegetation rernoval would be expected to produce sirnilar effects. Studies have shown that 
avian species abundance returns to pre-treatrnent levels when plant regrowth occurs 
(MacKinnon and Freedrnan. 1993). 

A Technical Informaiion Summary iitled "Glyphosaie and Avian Species" is available upon requesi from 
the Monsanio's Public Affairs Direcior for Agriculiural Chemicals ai 314-694-3546. 

Aauatic anirnals (fiçh, shellfishl 

Glyphosate and rnany of Monsanto's glyphosate formulations have been tested for toxicity to 
nurnerous aquatic animais, including invertebrate and vertebrate fresh and saltwater species. 
Results of theçe studies indicate that glyphosate has very low acute toxicity to aquatic anirnals 
(U.S. EPA 1993, WHO 1994) Levels required to produce adverse effects would not be 
expected frorn labeled use of glyphosate herbicides. It has also been shown that glyphosate 
does not bioconcentrate in tissues of aquatic organisrns (WHO, 1994). 

To work effectively, glyphosate rnust be rnixed with a surfactant (a soap-like substance) that 
facilitates the uptake of glyphosate by the plant. Surfactants rnay be more toxic than glyphosate 
to aquatic organisrns in laboratory tests. However, the level of surfactant present in a herbicide 
application is sufficiently low that no unreasonable adverse effects are expected to result from 
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the normal use of the products. A conservative aquatic nsk assessment indicates that 
glyphosate and surfactant would not be expected to produce unreasonable adverse effects to 
aquatic organisms in water 6 feet deep (Giesy et al, 2000) In more shallow water, potential 
effects predicted by hazard quotients are unlikely to occur in the environment due to 
interception, sediment binding, and degradation of the herbicide components. The World Health 
Organization report on glyphosate States: "Fish and aquatic invertebrates would not be affected 
by glyphosate use" (WHO 1994). 

Amphibians 

Toxicity studies with amphibians are not included in the standard toxicity tests required for U.S. 
EPA registration. Toxicity studies with amphibians have shown that amphibians are not more 
sensitive than fish to herbicides (Mayer and Ellersieck, 1986; Birge et al., 2000). Since fish are 
included in the mandatory toxicity studies for pesticide active ingredients, amphibians are not. 
Nevertheless, the toxicity of glyphosate and some glyphosate formulations to several species of 
amphibians, including frogs, newts and salamanders, have been investigated. A risk 
assessment based on exposure of amphibians and other aquatic organisms demonstrates that 
normal use of glyphosate formulations are not expected to cause unreasonable adverse effects 
to amphibians, including tadpoles (Giesy et al., 2000). 

lnsects and other terrestrial arthropods 

Glyphosate and the original Roundup' formulation have been tested for toxicity to honey bees in 
laboratory tests, using both oral and topical dosing. In these studies, glyphosate and Roundup 
were found to have no adverse effects to bees at rates much higher than would be present in 
treated areas. In addition, the original Roundup formulation has been evaluated in laboratory 
studies with terrestrial arthropods such as the parasitic wasp, predatory mite, carabid beetle, 
and green lacewing. These laboratory studies use artificial exposure conditions to simulate 
exposures in the field. When the results of these studies are compared to estimated residues of 
glyphosate that might occur in and adjacent to treated areas, it can be concluded that the risk of 
unreasonable adverse effects to terrestrial arthropods ranges from low to moderate. At the 
maximum use rate, no in-field effects are predicted for the carabid beetle and parasitic wasp, 
while in-field effects cannot be excluded for the predatory mite and green lacewing. However, 
no effects to the predatory mite and green lacewing are expected at more typical use rates. 

Habitat change resulting from herbicide use (due to the decrease in vegetation) can have a 
signiiicant influence on leafdwelling arthropod populations (e.g. wasp, mite, and lacewing). The 
primary effect to populations on-site are expected to result from herbicidal effects on vegetation. 
Therefore, direct effects on arthropod populations that might be observed after herbicide use 
are expected to be less significant than effects due to habitat change. 

The effects of other glyphosate formulations on beneficial arthropods may Vary from those 
observed for the original Roundup formulation. Generally, no effects are observed to beneficial 
arthropods at rates expected from herbicide drift to nontarget areas. In target areas, habitat 
change is expected to have the most influence on arthropod populations. 

In a screening assay in which 18 different beneficial predators and parasites were exposed to 
the original Roundup' formulation on a synthetic surface, the formulation was found to be 
"harmless" to 13 species, "slightly harmful" to four species and "moderately harmful" to one 
species (carabid beetle) (Hassan et ai. 1988)". The authorsdid not believe that sufficient 
toxicity potential existed for the Roundup formulation to warrant semi-field and field tests that 
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were performed on some of the other compounds tested in the same program. A subsequent 
semi-field test with a similar glyphosate formulation indicated that even when carabid beetles 
were directly oversprayed at the maximum use rate, no mortality was observed. One reason for 
the difference between the laboratory and semi-field study results may be related to the artiiicial 
nature of the laboratory glass plate assays (e.g. potential stickiness of the formulation on the 
glass substrate). 

Afler reviewing extensive research on glyphosate and arthropods, three experts in 
environmental toxicology wrote (Giesy et al., 2000): 

"In summary, the literature supports the conclusion that non-target arthropods 
are at minimal risk from glyphosate and its formulations in offsite areas. Within 
treated areas, applications of the herbicide can produce changes in species 
diversity and in population size and structure for beneficial insects through 
modifications of available food sources and habitat." 

a Categories used by Hassan et al. to report motlalityireduction in beneficial capacity were as follows: 
"harrnless": < 50%; "slightly harmful": 50-79%; "moderately harmfuï': 80-99%; "harmfuï': > 99%. 

Earthworms 

Numerous studies support the conclusion that normal use of glyphosate formulations, such as 
the original Roundup herbicide' and other glyphosate herbicides, will not result in adverse 
effects to earthworms. Acomprehensive review of the effects of agricultural chemicals on 
earthworms reviewed the effects of glyphosate on earthworms (Edwards and Bohlen 1996). 
Glyphosate was ranked as zero on a scale of zero (relatively non-toxic) to 4 (extremely toxic). 
Monsanto and several independent researchers have conducted studies in which no adverse 
effects were observed when earthworms were exposed to glyphosate residues in soi1 at rates 
equal to orgreater than labeled rates (Giesy et al., 2000). In field studies, it has been 
demonstrated that earthworms thrive under conservation-tillage cropping practices, which are 
facilitated by Roundup UltraMax and other glyphosate herbicides (Giesy et al., 2000). 

A Technical Information Summary iiiled "Glyphosaie and Earthworms" is available upon requesi from the 
Monsanio's Public Affairs Direcior for Agriculiural Chemicals ai 314-694-3546. 

Soi1 microorqanisms 

Numerous laboratory and field studies have been published by independent researchers 
investigating the effwts of glyphosate on soi1 microbes. The weight of evidence from these 
studies conducted using realistic exposure conditions indicates that no significant adverse 
effects to soi1 organisms are expected when glyphosate herbicides are applied according to 
label directions (Giesy et al, 2000). Experiments on glyphosate treated and untreated soi1 
revealed no significant difference in the types or amount of microbes present (Rueppel et al. 
1977). Studies also show that glyphosate does not interfere with the ability of microbes to 
decompose plant material, such as dead leaves, or convert inorganic nitrogen into an organic 
form needed for plant growth (Grossbard, 1985; Sullivan, 1990). 

Backgrounder - Giyphosate and Wiidiife. 2002. Page 4 of 5 



References 

Birge WJ. Westerman AG, Spromberg JA. (2000) Comparative toxicity and nsk assessrnent of 
amphibians. Chapter 14A in Ecotoxicoloqv of Arnphibians and ReDtiles. Sparling DW. Linder G. 
Bishop CA (Eds). Society of Environmental Toxicology and Chemistry (SETAC). Pensacola. FL. p. 
727-791 

clearcutting, burning. and glyphosate application in the Oregon coast range. J Wildl Manage 62(4): 
1207-1216. 

(glyphosate) herbicide on moose forage quality (digestible protein). Ontario Forest Research Institute. 
Forest Research Report 139. m: Sullivan and Sullivan 2000. 

London. 

Reviews of Environmental Contamination and Toxicology 167: 35-120. 

Cole EC, McCornb WC. Newton M. Leerning JP. Chambers CL (1998) Response of srnall mammals to 

Cumrning HG. Lautenschlager RA, Kelly CP. Thapa S (1996) Effects of conifer release with Vision@ 

Edwards CA, Bohlen PJ (1996) Biology and ecology of earthworms. Ed. 3. Chaprnan & Hall Ltd. 

Giesy JP. Dobson S, Solomon KR (2000) Ecotoxicological nsk assessrnent for Roundup herbicide. 

Grossbard E. Atkinson D (eds) (1985) The herbicide glyphosate. Butterworths. London. 
Hassan SA, Bigler F. Bogenschütz H. Boller E. Brun J. Chiverton P. Edwards P. Mansour F. Naton E. 

Oomen PA, Overmeer PJ. Polgar L. Rieckmann W. Samsee-Petersen L. Staubli A, Sterk G, Tavares 
K. Tuset JJ. Viggiani G. Vivas AG (1988) Results of the fourth joint pesticide testing programme 
carried out by the IOBCNVPRS-Working Group "Pesticides and Beneficial Organsisms". J Appl 
Entomol 105: 321-329. 

Hjeljord O. Sahlgaard V. Enge VE. Eggestad E. Gronvold S. (1988) Glyphosate application in forest - 
ecological aspects. VII. The effect on mountain hare ( iepus fimidus) use of a forest plantation. 
Scandinavian Journal of Forest Research 3: 123-27. 

Hjeljord O (1994) Moose (A/ces aices) and mountain hare (iepus fimidus) use of conifer plantations 
following glyphosate application. Nor J Agric Sci E(3-4): 181-88 

Mayer FL. Ellersieck MR. (1986) Manual of acute toxicity: interpretation and data base for 410 
chemicals and 66 species of freshwater animals. United States Department of the Interior. Fish and 
Wildlife Service Resource Publication 160. Washington. DC. 

soi1 and water. J Agric Food Chem 25(3): 517-528. 

clearcuts. J Wildl Manage 53: 164-172. 

coastal coniferous forest: population density and resiliency. Can J 2001 68: 874-83. 

references and abstracts. 5" Edition. Applied Mammal Research Institute. Surnrnerland. British 
Columbia, Canada. 

http://w.eoa.qov/oppsrrdl/REDs/old reds/qlyphosate.pdf 

Switzerland. hti~://www.inchem.orci/documents/ehc/ehc/ehc159.htm 

Roundup and its active ingredient, glyphosate. for humans. Reg Toxicol Pharmacol 31(2):117-165. 

Rueppel ML. Brightwell BB. Schaefer J. Marvel JT (1977) Metabolism and degradalion of glyphosate in 

Santillo DJ. Leslie DM. Brown PW (1989) Response of small rnarnrnals to glyphosate application on 

Sullivan TP (1990) Demographic responses of small rnammal populations to a herbicide application in 

Sullivan DS. Sullivan TP (2000) Non-target impacts of the herbicide glyphosate: A compendium of 

U S  EPA (1 993) Reregistration Eligibility Decision: Glyphosate. U.S. Environmental Protection Agency. 

WHO (1 994) Environmental Health Criteria 159: Glyphosate. Wodd Health Organization. Geneva. 

Williams GM. Kroes R, Munro IC (2000) Safety evaluation and risk assessrnent of the herbicide 

Backgrounder - Glyphosafe and Wildhfe 2002 Page 5 of 5 



REFERENCES 

Acquavella JF, Alexander BH, Mandel JS, Gustin C, Baker B, Chapman P, Bleeke M: 
“Glyphosate Biomonitoring for Farmers and Their Families: Results fiom the Farm 
Family Exposure Study” Environmental Health Perspective, Vol 112, No. 3, pages 321- 
326, March 2004. 

Bernier S, Patry A, Guillemette F, Lessards G: (( Bilan des plantations réalisées entre 
1975 et 1989 sur la territoire de la Mauricie », Centre collégial de transfert de technologie 
en foresterie. Juillet 2003. 

Boateng JO, Haeussler S, Bedford L: “Boreal Plant Community Diversity 10 years After 
Glyphosate Treatment”, Western Journal of Applied Forestry, Vol. 15, No. 1, January 
2000. 

Carlisle SM, Trevors JT: “Glyphosate in the Environment”, Water, Air and Soi1 
Pollution, Vol. 39, Pages 409 - 420, 1988 

Dost F, “Toxicology and Potential Health Risk of Chemicals that may be Encountered by 
Workers Using Forest Vegetation Management Options, Pari 1 : Risk to workers 
associated with exposure to emission fiom power saws” BC Ministry of Forests, Forest 
Practices Branch, Number 3, Victoria, BC, 2003. 
http_~.:for~.~o.v~.bc~c~hf~~~.ub!.;catiqi?si  

Dost F, “Toxicology and Potential Health Risk of Cheinicals that may be Encountered by 
Workers Using Forest Vegetation Management Options, Summary” BC Ministry of 
Forests, Forest Practices Branch, Number 9, Victoria, BC, 2003. 
http://www.for.pov.bc.ca/~&.~biications/OOO l~~-D~st-WorkerSafetvSumrnary.pdf 

Joint Meeting Panel Report (JMPR), World Health Organization, Food and Agriculture 
Organization of the United Nations: “Pesticides Residues in Food - 2005” , Rome 2005 
Site web: hm.$w.fao.or&&AGP!AGPP/Pesticid/p.htm 
Rapport: 

mpr.pdf 

Kangas J “Encyclopaedia of Occupational Health & Safety, 4” Edition, Vol 111, Part X, 
International Labour Office, Geneva Switzerland, 1998. 

httP~/!~.,fa~-or~a~.AGP!.AGPP!Pestici.d!J~.~.O.~.L.O. 2005.-rep_!re.~o_200Sj 

htt~i!!w.~.-.i!olor~enc~c!.o~ed.ia’7d.&.nd=SS720O rs.Y.Q!X=S572QQ34.5 

Lautenschlager RA, Sullivan TP: “Effects of herbicide treatments on biotic components 
in regenerating northern forests”, The Forestry Chronicle, Vol. 78, No 5, Pages 695-731, 
September/October 2002. 

103 



Legris J, Couture G : (( Résidus de Glyphosate dans le gibier (lievre, orignal et cerfde 
Virginie) suite a des pulvérisation en milieu forestier en 1988 N Ministère des Forêts, 
Gouvernement du Québec, Avril 1991 

Phaneuf D, Samuel O: Evaluation du risque toxicologique associe au dégagement manuel 
des plantations, Centre de Toxicologie du Québec, Avril 1994. 

“Programme national de données sur les forêts” : Conseil canadien des ministre des 
forets, site web: «http://nfdp.ccfm.org/compendium/index-f,php », 

Règlement sur la qualité de l’eau potable c. Q-2, r. 18.1.1, Loi sur la qualité de 
l’environnement, (L.R.Q., c. Q-2, a. 3 1 ,  par. e, h.1 et h.2, a. 45, a. 45.2, par. a, a. 46, par. 
L I ,  h, d, m, O,  0.1 et 0.2, a.87, par. n e t  h, a. 109.1 et a. 124.1), Annexe 2, Section 3 .  

Ressources Naturelles du Canada: “L’État des forêts au Canada 2004-2005”, Service 
canadien des forets, Librairie national du Canada, 2005. FOI -612005 

Samuel O, (( Étude de l’exposition professionnelle des travailleurs exposes au 
glyphosate.~, Centre de Toxicologie du Québec pour le Ministère de Énergie et des 
Ressources, ER89- 1 1 1 O, 1988 

William GM, Kroes R, Munro IC. “Safety Evaluation and Risk Assessment of the 
Herbicide Roundup and its Active Ingredient, Glyphosate, for Humans.” Regulatory 
Toxicology and Pharmacology, Vol 3 1 ,  Pages 1 17- 165,2000 

1 04 


