APPENDIX A
ANALYSIS OF PRODUCTS WITH TWO OR MORE ACTIVE INGREDIENTS

The Agency does not routinely include, in its risk assessments, an evaluation of mixtures
of active ingredients, either those mixtures of multiple active ingredients in product
formulations or those in the applicator’s tank. In the case of the product formulations of
active ingredients (that is, a registered product containing more than one active
ingredient), each active ingredient is subject to an individual risk assessment for
regulatory decision regarding the active ingredient on a particular use site. If effects data
are available for a formulated product containing more than one active ingredient, they
may be used qualitatively or quantitatively® 2.

There are no product LD50 values, with associated 95% Confidence Intervals (CIs)
available for glyphosate.

As discussed in USEPA (2000) a quantitative component-based evaluation of mixture
toxicity requires data of appropriate quality for each component of a mixture. In this
mixture evaluation an LD50 with associated 95% CI is needed for the formulated
product. The same quality of data is also required for each component of the mixture.
Given that the formulated products for glyphosate do not have LD50 data available it is
not possible to undertake a quantitative or qualitative analysis for potential interactive
effects. However, because the active ingredients are not expected to have similar
mechanisms of action, metabolites, or toxicokinetic behavior, it is reasonable to
conclude that an assumption of dose-addition would be inappropriate. Consequently,
an assessment based on the toxicity of glyphosate is the only reasonable approach that
employs the available data to address the potential acute risks of the formulated
products.

! Overview of the Ecological Risk Assessment Process in the Office of Pesticide Programs, Environmental
Protection Agency (January 2004) (Overview Document).

2 Memorandum to Office of Prevention, Pesticides and Toxic Substance, US EPA conveying an evaluation
by the U.S. Fish and Wildlife Service and National Marine Fisheries Service of an approach to assessing
the ecological risks of pesticide products (January 2004).



Pesticide Products Formulated with Glyphosate and Other Pesticide Active Ingredients

GLYPHOSATE PRODUCTS?®*

ADJUSTED FOR ACTIVE

PRODUCT INGREDIENT

% Cl LD50
PRODUCT/TRADE NAME EPA Reg.No. Glyphosate LD 50 (mg/kg) | (mg/kg) (mg/kg) CI (mg/kg)
TOUCHDOWN DIQUAT HOME AND
GARDEN CONCENTRATE 00010001179 13.4 >5000 N/A N/A N/A
TOUCHDOWN DIQUAT HOME AND
GARDEN READY TO USE 00010001180 0.81 >5000 N/A N/A N/A
SEQUENCE HERBICIDE 00010001185 21.8 >5000 N/A N/A N/A
TOUCHDOWN 008 00010001186 435 >5000 N/A N/A N/A
PO SEASOR-LONG GRASS & WEED | 00023902694 8 >5000 N/A N/A N/A
STANDOUT HERBICIDE 00024100404 21.9 >5000 N/A N/A N/A
ETK-2301 HERBICIDE 00035200675 9.6 No Data N/A N/A N/A
CS?EMSICO HERBICIDE CONCENTRATE 00968800211 14.6 >5000 N/A N/A N/A
CHEMSICO HERBICIDE RTU DT 00968800213 0.81 >5000 N/A N/A N/A
NUFARM GLYKAMBA
BROADSPECTRUM HERBICIDE 07136800030 23.3 >5000 N/A N/A N/A
RECOIL BROAD SPECTRUM
HERBICIDE 07136800035 23.03 >2000 N/A N/A N/A

® From registrant submitted data to support registration. Compiled by Office of Pesticide Programs Registration and Health Effects Divisions.

* Glyphosate: LD50= >5000 mg/kg




ECOTOX Open Literature Bibliography on Glyphosate Mixtures

The glyphosate team was not able to obtain all of the available data on mixtures from the
open literature. Of the studies that were examined, generally the quantitative expression
of exposure could not be translated such that it could be compared to the endpoints used
in assessment of risk. The following is a list of citations for all of the mixture studies
identified.
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Notes: EcoReference No.: 46779
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Notes: EcoReference No.: 63448
Chemical of Concern: DMB,GYP

Altland, J. E.; Gilliam, C. H., and Wehtje, G. Weed Control in Field Nurseries. 2003; 13,
(1): 9-14.
Notes: Chemical of Concern: GYP
Abstract: SHANNON Abstract: Herbicide use is an important component of
weed management in field nursery crops. No single herbicide controls all
weed species. Oxyfluorfen, simazine, and isoxaben are preemergence
herbicides effective against broadleaf weeds. Oryzalin, pendimethalin, and
prodiamine are effective in preemergence control of grasses and some
small-seeded broadleaf weeds. Metolachlor is the only herbicide currently
labeled for nursery crops that is effective in preemergence nutsedge
(Cyperus) control. Fluazifop-butyl, sethoxydim, and clethodim are selective
postemergence herbicides used for grass control. Glyphosate, paraquat, and
glufosinate are nonselective postemergence herbicides used in directed
spray applications for broad-spectrum weed control. Bentazon, halosulfuron,
and imazaquin are effective postemergence nutsedge herbicides. These
herbicides are discussed with respect to their chemical class, mode of action,
labeled rates, and current research addressing their effectiveness in nursery
crops.
50 refs.
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Publication Type: Journal
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Country of Publication: United States
Classification: 92.10.4.1 CROP SCIENCE: Crop Protection: Weeds
Subfile: Plant Science

Bailey, B. A. ; Collins, R., and Anderson, J. D. Factors Influencing the Herbicidal
Activity of Nepl, a Fungal Protein That Induces the Hypersensitive
Response in Centaurea Maculosa. 2000.

Notes: Chemical of Concern: GYP

Abstract: CAROLYN Descriptors: Bioherbicide

Descriptors: Elicitor

Descriptors: Hypersensitive response

Abstract: The fungal protein Nepl, produced by Fusarium oxysporum f.sp.
erythroxyli in liquid culture, caused extensive necrosis to Centaurea
maculosa when water solutions of Nepl (5 (mu)g ml<sup>-1</sup>) and an
organosilicone surfactant (1,1,1,3,5,5,5-heptamethyltrisiloxanyl propyl-
methoxy-poly[ethylene oxide]) were applied as foliar sprays. Nepl did not
cause necrosis when applied with a nonionic surfactant or organosilicone
surfactant plus unrefined corn oil. Plant age, protein concentration,
organosilicone surfactant concentration, and the presence of a dew period
influenced the amount of necrosis caused by Nepl. The addition of an 18-h
dew period after treatment resulted in an increase of 10% or more in foliar
necrosis at the 0.313 and 1.25 (mu)g ml<sup>-1</sup> (0.40 and 1.62 g ai
ha<sup>-1</sup>) Nepl concentrations. Increasing the spray volume from
129 ml m<sup>-2</sup> (1,291.3 L ha<sup>-1</sup>) to 516 ml m<sup>-
2</sup> (5,165.2 L ha<sup>-1</sup>) more than doubled the amount of
foliar necrosis caused by the 0.313 (mu)g ml<sup>-1</sup> (0.40 g ai
ha<sup>-1</sup> vs 1.62 g ai ha<sup>-1</sup>) Nepl concentration. A
maximum necrosis rating of 95% was reached by 1.25 (mu)g ml<sup>-
1</sup> Nep1l applied at 516 ml m<sup>-2</sup> (6.46 g ai ha<sup>-
1</sup>) followed by an 18-h dew period. Nepl (6.46 g ai ha<sup>-
1</sup>) remained active when coapplied to Centaurea maculosa with the
herbicides 2,4-D or glyphosate (0.13 to 2.58 kg ai ha<sup>-1</sup>),
causing foliar necrosis prior to the herbicides killing Centaurea maculosa.
An increase in the organosilicone surfactant concentration from 1 to 2 ml ai
L<sup>-1</sup> was required to achieve levels of Nepl-induced necrosis
on Centaurea maculosa acclimated to direct sun comparable to levels
achieved on greenhouse-grown plants. Repeated application of Nepl (6.48 g
ai ha<sup>-1</sup>) 3 wk after an initial treatment (6.48 g ai ha<sup>-
1</sup>) prevented the recovery of acclimated Centaurea maculosa. Greater
damage was caused to acclimated Centaurea maculosa when Nepl was
applied near the middle of the day (80% necrosis at 10:00 A.M. and 85%
necrosis at 2:00 P.M.) compared to early or late in the day (25% necrosis at
6:00 A.M. and 10% necrosis at 6:00 P.M.).
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Davison, J. G. and Bailey, J. A. The Response of Convolvulus arvensis (Bindweed) to
2,4-D, MCPA, MCPB, Dichlorprop, Mecoprop, 2,4,5-T, Dicamba and
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Derr, J. F. Biological Assessment of Herbicide Use in Apple Production I. Background
and Current Use Estimates. 2001; 11, (1): 11-19.
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Descriptors: Tree fruit
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Abstract: Weed management is an important concern for apple producers.
Weeds compete with fruit trees for water, nutrients, light and pollination by
insects. Weed competition can dramatically reduce apple tree (Malus



domestica Borkh.) growth and yield. Weed control practices can impact
rodent populations, and insect and disease management in orchards. Use of
cultivation can increase soil erosion. Mulches are too expensive for use in
orchards and can increase rodent problems. Weeds are generally controlled
within the row using herbicides while a grass sod is often used in row
middles for erosion control. The most commonly used postemergence
herbicides in apples are glyphosate, paraquat, and 2,4-D. Simazine is the
most commonly used preemergence herbicide.
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Abstract: The individual Herbicide Background Statements have been
compiled to provide a comprehensive review of the available information
concerning the use, chemistry, toxicology, environmental fate, and
comparative hazard of the herbicides in forest applications. References to



the published literature at the end of each background statement are
provided for those individuals who wish to independently evaluate the
toxicological data and environmental fate information that is presented in
summary form. In many instances, secondary sources, such as review
articles, handbooks, and company technical data sheets, were used.
Wherever possible in these instances, the primary source was also indicated
and referenced, although it may not have been examined. Herbicides
included in the document are: amitrole, atrazine, 2,4-D, 2,4-DP, dalapon,
dicamba, fosamine ammonium, glyphosate, hexazinone, picloram, simazine,
and triclopyr. [See also PB89-226690 and VVolume 2, PB89-226708.
Sponsored by Forest Service, Washington, DC.] (DBO)
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Environmental exposure in field studies is generally monitored by the cloth
patch technique. Many investigators question the accuracy of the technique,
in part due to lack of validation. The objective was to examine extraction of
chemicals from cloth patches for potential technique validation. Chemicals
studied were glyphosate, atrazine, malathion, alachlor and 2,4-
dichlorophenoxy acetic acid (2,4-D), a selection of hydrophilic (glyphosate)
and varying lipophilic compounds. The 14C-radiolabeled chemical was
applied to a cotton patch (two types used) and solvent extracted over a 48-h
time period. The chemical was soluble in the application solvent and in the
extraction solvent. Extraction was near 100% at time 0 h, but statistically (P
< 0.05 or greater) decreased to levels of 20-50% by 48 h. The missing
chemical was detected in cloth residue and accountability was always
excellent. The chemicals exhibited a time-response by incorporating into the
cotton patch and no

KEYWORDS: Mathematical Biology and Statistical Methods
KEYWORDS: Biochemical Studies-General

KEYWORDS: Toxicology-Environmental and Industrial Toxicology
KEYWORDS: Public Health: Environmental Health-Air

KEYWORDS: Pest Control

LANGUAGE: eng

Wiese, A. F.; Wood, M. L., and Chenaulf, E. W. Weed Control with Glyphosate-2,4-D
Mixture. 1988; 41, 104-113.
Notes: Chemical of Concern: GYP

Wyrill 111, J. B. and Burnside, O. C. Absorption, Translocation and Metabolism of 2,4-D
and Glyphosate in Common Milkweed and Hemp Dogbane. 1976; 24, 557-
566.
Notes: EcoReference No.: 30778
Chemical of Concern: GYP,24DXY

Yarborough, D. E. and Ismail, A. A. Barrenberry Control in Lowbush Blueberry Fields
Through Selective Application of 2,4-D and Glyphosate.
POP,GRO,REPSOIL,ENV; 1979; 104, (6): 786-789.

Notes: EcoReference No.: 43040
Chemical of Concern: 24DXY,GOYP,GYP

Yarborough, D. E.; Ismail, A. A., and Hepler, P. R. Effect of Contact Application of
Glyphosate and 2,4-D on Black Barrenberry (Aronia melanocarpa) Under Greenhouse
Conditions. CEL,PHYTOP; 1979; 104, 742-745.

Notes: EcoReference No.: 43043

Chemical of Concern: 2



