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OVERVIEW 

Monsanto Company hereby submits for review and public comment the test plan for glyphosate 
intermediate (GI) (CAS No. 5994-61-6) included by the High Production Volume (HPV) Challenge 
Program in conjunction with the United States Environmental Protection Agency (US EPA) and the 
chemical industry. 

Monsanto Company is a major producer of agricultural pesticides regulated and registered in the 
United States by the US EPA in accordance with provisions of the Federal Insecticide Fungicide and 
Rodenticide Act (FIFRA). The herbicide glyphosate is the active ingredient in Roundup@ branded 
products used worldwide for effective, non-selective weed control through a mode of action that is 
not present in insects, birds, fish, mammals and humans. During a final step in the well-controlled 
and carefully engineered manufacturing process of the glyphosate technical material, GI is 
converted to glyphosate by removal of a single N-carboxymethyl moiety in a manner that minimizes 
worker exposure to the chemical intermediate. The final glyphosate technical material has been 
thoroughly tested and characterized in risk assessment evaluations addressing the toxicological 
endpoints indicated in the Screening Information Data Set (SIDS). When glyphosate herbicides are 
used according to label directions, no unreasonable adverse effects to people, wildlife, and the 
environment are expected. Glyphosate is approved by the US EPA for use in several registered 
pesticide products.‘Z ‘, 3Z 4v 5 With considerable similarity between GI and glyphosate in chemical 
structure, chemical properties and chemical degradation products, the similar conclusion about GI 
not posing unreasonable risks to human health or the environment can be reached. 

In conjunction with existing data for glyphosate (a structural analog), the existing data available for 
GI is adequate to address the goals and objectives of the HPV Challenge Program without the need ’ 
to conduct any new or additional testing. 

JUSTIFICATION FOR THE USE OF SURROGATE AND ADDITIONAL DATA WITH 
GLYPHOSATE 

HPV Challenge participants were directed in a letter from the US EPA dated October 14, 1999 to 
maximize the use of existing data together with the existing data of scientifically appropriate related 
chemicals in order to minimize additional animal testing. Structure-activity relationships, or SAR, 
could be used to reduce testing in at least three different ways. Among the suggested possibilities, 
SAR principles could be applied to a single chemical that is closely related to one or more better 
characterized chemicals (“analogs”).6 Monsanto Company therefore intends to satisfy the goals of 
the HPV Challenge Program for GI by providing existing data to address each SIDS endpoint where 
either adequate data already exists for GI itself, or adequate existing data is provided by glyphosate 
(an acceptable structural surrogate). 

The chemical structures of GI and glyphosate are the same except that GI has two carboxymethyl 
moieties bonded to the amine nitrogen and glyphosate has only a single carboxymethyl moiety on 
that amine nitrogen. (See the structures provided in the substance information section of the Robust 
Summaries, attached). 

Glyphosate is among the most studied and characterized chemicals in use today, and it is logical to 
incorporate the extensive information already available about the toxicology and ecotoxicology of 
glyphosate as a well-characterized chemical “analog” for GI because they are so closely related in 
structure, in chemical properties, and in environmental properties.‘~ ‘, 3, 4X 

Numerous environmental fate, toxicology and ecotoxicology studies have been conducted with 
glyphosate and formulations of glyphosate. Extensive reviews and evaluations of these studies 
have concluded that glyphosate is not genotoxic, not carcinogenic, and it does not have reproductive 
toxicity of concern. The US EPA has assigned a Reference Dose for oral chronic exposure of 2 
mg/kg bw/day (sometimes stated as 1.75 mg/kg/day), and has determined that there is no acute 
endpoint of concern on which to base an acute reference dose. Glyphosate has been registered for 
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sale as the active ingredient in popular herbicide products for more than 25 years, and is one of the 
most widely used products for agriculture worldwide, with a documented record of effective use 
without posing any unreasonable health risk to humans under expected conditions of application. 
Since GI has such a closely related chemical structure to glyphosate, it also has very similar physical 
properties and degradation products as glyghosate. Toxicity testing of GI itself indicates that it is 
similar to glyphosate in producing results indicative of low toxicity. GI, in fact, is a low-level impurity 
(nominal 0.3%) in technical grade glyphosate. 

The exclusive use of GI as the final intermediate in the controlled, carefully engineered 
manufacturing process of glyphosate, minimizes the potential exposure to both workers and the 
environment. Worker exposure during manufacturing operations is monitored and has been shown 
to be easily minimized through engineering controls, or when necessary, through employment of 
personal protective equipment. The greatest potential for human exposure would occur during 
bagging and shipping operations that may occur to transport GI between separate manufacturing 
locations. Based on the similarity of structure and properties, and the known toxicological properties 
of glyphosate, Monsanto Company believes that it can be concluded with reasonable certainty that 
the small potential for exposure to GI during transport relative to glyphosate manufacture will not 
result in unreasonable harm to humans or the environment. 

In total, these data are believed to be adequate to fulfill the requirements of the HPV Challenge 
Program without the need to conduct any new or additional tests. 
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TEST PLAN SUMMARY 

Water Solubility 

Stable; no significant 
photodegradation 

Stability in Water (Hyd.rolysis)* Not hydrolyzed in sterile water 
Biodegradation Degraded by microorganisms 
Transport between Environmental Strong adsorption to soils; not 
Compartments 

mg/L, slightly toxic 

Acute Toxicity to Aquatic 
Invertebrates 
Toxicity to Aquatic Plants 96-hour EC5,, marine algae 

Acute Toxicity 
mg/L, practically nontoxic 
Oral, rat LDsO: 2,200 mg/kg, slightly Y N 
toxic 
Dermal, rabbit LDsO: >5,000 mg/kg, Y N 
practically nontoxic 
Eye irritation, rabbit: severely Y N 
irritating 
Skin irritation, rabbit: nonirritating Y N 

Repeated Dose Toxicity 4-week dermal, albino rat: no Y N 
systemic toxicity 

Genetic Toxicity Cell culture DNA repair assay: not Y N 
genotoxic 
Microbial and yeast assays: not Y N 
mutagenic 

Reproductive Toxicity Albino rat, repeated inhalation Y N 
exposure NOEL: 9.6 mg/m3 of air 

Developmental Toxicity Rat teratology NOEL: 400 Y N 
mglkgiday 
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* This endpoint is either completed or supported through the use of data on glyphosate used as a 
surrogate. 
** Toxicity classification is based on US EPA guidance. 

SIDS DATA SUMMARY 

General Information: GI is a well-characterized substance used exclusively as a chemical 
intermediate in the manufacture of the herbicide glyphosate, the active ingredient present in 
Roundup@ branded herbicides. The potential for any significant human exposure is primarily limited 
to a relatively small number of workers at the manufacturing facilities. Worker exposure is 
controlled, as needed, by engineering or through the use of personal protection equipment. 
Monitoring data of potential worker exposures has shown that all worker exposures have been below 
the limits established by company guidelines to protect workers against any possible hazards. 

Physical/Chemical Properties: Data to assess the various physical/chemical properties (melting 
point, boiling point, vapor pressure, partition coefficient, and water solubility) of GI were obtained 
from company reports that document the experimental results for each of these parameters with 
either GI or glyphosate as the chemical analog (vapor pressure). GI and glyphosate are similar 
amino acids and have’similar physical properties with respect to decomposition upon heating without 
a defined boiling point, very soluble in water, and extremely low partition coefficient. In fact, the 
average value of the octanol/water partition coefficient (K,) for GI was 0.09 based on the amount of 
GI recovered from the aqueous layer. The vapor pressure for GI is also expected to be similar to the 
very low value measured for glyphosate. 

Environmental Fate: Data to assess the environmental fate properties (photolysis, hydrolysis, 
biodegradation, and transport between environmental compartments) of GI were obtained from 
published articles as well as company reports. Studies with “C-radiolabeled glyphosate were 
conducted to establish that it is stable to photodegradation in both soil and sterile water, and 
established that it is not hydrolyzed in sterile water. Similar results would be expected for GI since 
the type of chemical bonds and functional groups in the two molecules are identical. However, 
microorganisms have been shown to readily degrade GI, and biotreatment studies have identified 
and characterized a microorganism that readily biodegrades GI from industrial activated sludges. To 
assess the transport of GI between environmental compartments, soil adsorption/desorption data 
using 14C-radiolabeled GI demonstrated the strong adsorption to most soils with a high degree of 
binding. Similar to glyphosate, GI would not be found in air, and tight binding to most soil types 
means that it would be unlikely to leach or runoff significantly into ground or surface water. Because 
GI is an ionizable amino acid, it partitions strongly in favor of water rather than fat / oil I organic 
phases, and is not expected to bioconcentrate or accumulate in the food chain. 

Ecotoxicity: Data to assess the ecotoxicity of GI to fish, aquatic invertebrates, and marine algae 
were obtained from company reports for studies conducted according to regulatory guidelines. The 
96-hour L& values obtained for both rainbow trout and bluegill sunfish were 75 mg/L, and result in 
GI being classified as “slightly toxic” to fish. The Daphnia 48-hour E&, (700 mg/L) and the 
Skeletonema 96-hour E&, (140 mg/L) were higher than the fish endpoints, and result in GI being 
classified as “practically nontoxic” to aquatic invertebrates and marine algae. The potential for 
significant exposures of natural aqueous environments to GI is extremely unlikely, except for 
unusual conditions such as a major accidental release to the environment during transport. In the 
event of such a release, GI has been shown to be readily biodegraded by wastewater 
microorganisms, as previously noted. 

Mammalian Toxicity: Data to assess the mammalian toxicity potential (acute, repeated dose, 
genetic, reproductive, and developmental) of GI were obtained from company reports on studies 
conducted according to international guidelines under Good Laboratory Practices (GLP). The LD5,, 
for acute oral exposure in the albino rat to GI was 2,200 mg/kg, corresponding to US EPA pesticide 
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category III, slightly toxic. GI is considered to be practically nontoxic via both acute dermal and 
inhalation exposure. The acute dermal LDsO in rabbits was greater than 5,000 mg/kg, and the 4-hour 
acute inhalation LC5,, in rats was greater than 6.1 mg/L. GI was found to be severely irritating to 
eyes, but nonirritating and nonsensitizing to skin. No systemic toxicity was noted in rats exposed to 
GI by either repeated dermal exposure or inhalation exposure. Results from a cell culture DNA 
repair assay and from a microbial mutagenic assay indicate that GI is not genotoxic and not 
mutagenic. No significant adverse effects were noted in studies of reproductive toxicity and 
developmental toxicity. These results for GI are similar to those obtained for glyphosate. 
Glyphosate has been more extensively studied (see the references in the Appendix). 

In conclusion, the SIDS endpoints have been addressed in meeting the objectives of the HPV 
Challenge Program for GI without the need to conduct any new or additional testing. The robust 
summaries are provided with this test plan. Where appropriate, some endpoints have been 
completed or supplemented by a logical comparison to glyphosate as a model compound. The 
summarized data support the assessment that GI, especially in its exclusive role as a chemical 
intermediate for manufacturing use, poses no unreasonable risk of harm to workers, or to the 
general population and the environment. 

EVALUATION OF DATA FOR QUALITY AND ACCEPTABILITY 

The existing data for GI was reviewed for quality and acceptability according to the general guidance 
provided by the US EPA for meeting the SIDS requirements for each endpoint.7s8 Additional data 
existing for glyphosate, as a closely related chemical analog for GI, were reviewed and are provided 
to supplement or reinforce the GI data for some of the environmental fate and toxicological 
endpoints. Glyphosate experimental data taken from Monsanto Company reports have been 
accepted and used by the US EPA under guidelines established for the registration of pesticide 
products. The approach described by Klimisch et al. (1997) specifies four categories for classifying 
adequacy of data applied to the ecotoxicology and human health endpoint studies.g 

1. Reliable without Restriction: GLP procedures followed, accepted testing guideline followed. 
2. Reliable with Restrictions: Documented procedures, but vary slightly from testing guidelines. 
3. Not Reliable: Unknown or unacceptable testing methods, test organisms, or route of 

exposure. 
4. Not Assignable: Insufficient detail to assign a rating. 
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