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PC Code:  071503 

DP Barcode: 445827 
Date: May 10, 2018 

MEMORANDUM 
 
SUBJECT: Response to Public Comments on the Preliminary Environmental Fate and 

Ecological Risk Assessment for Fludioxonil 
 
TO:  Patricia Biggio, Chemical Review Manager 
  Ricardo Jones, Team Leader 
  Neil Anderson, Branch Chief 
  Pesticide Re-evaluation Division (7508P) 
 
FROM: Mary Rust, Biologist 
  Cheryl Sutton, Ph.D., Environmental Scientist  

Environmental Risk Branch IV 
  Environmental Fate and Effects Division (7507P) 
 
REVIEWED  
BY:  Thomas Steeger, Ph.D., Senior Science Advisor 

Katrina White, Ph.D., Senior Fate Scientist 
  Environmental Risk Branch IV 
  Environmental Fate and Effects Division (7507P) 
 
THROUGH: Jean Holmes, D.V.M., Branch Chief 
  Environmental Risk Branch IV 
  Environmental Fate and Effects Division (7507P) 
 
The Environmental Fate and Effects Division (EFED) has completed its review of public 
comments received on the Preliminary Environmental Fate and Ecological Risk Assessment 
(PRA) for the fungicide fludioxonil (PC Code 071503; CAS No: 131341-86-1) conducted as part 
of Registration Review. The fludioxonil PRA was published in the docket on December 15, 2017 
(Case Number 7017; Docket: EPA Docket ID: EPA-HQ-OPP-2010-1067). Below is a summary 
of the comments received and EFED’s responses.  Comments were received from Syngenta Crop 
Protection, LLC and Arizona Pest Management Center at University of Arizona.  
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I. Syngenta Comments 

 
Summary 
Syngenta does not agree with EFED’s interpretation of a chronic mysid toxicity study with the 
formulated product Switch® 62.5 WG (containing 37.6% cyprodinil and 25.6% fludioxonil).   
 

• Syngenta previously discussed the topic of formulations data for products containing 
fludioxonil during a FOCUS meeting with the Office of Pesticide Programs on March 12, 
2013, in which Syngenta presented ecotoxicology data for aquatic organisms from 
studies conducted using Switch® 62.5 WG (as well as the pre-mix Instrata®) as test 
material.  

• By using a toxic units (TU) approach (e.g. Sprague 1970; Calimari and Alabaster 1980; 
See Equation 1), Syngenta demonstrated that exposure of aquatic invertebrates and fish 
to these formulations containing fludioxonil resulted in less than additive toxicity. 

• Ultimately, by demonstrating that the multi-AI formulation is not more toxic to aquatic 
organisms than fludioxonil alone, EPA agreed that a number of formulation studies 
originally listed on the data call in for fludioxonil (EPA-HQ-OPP-2010-1067-0014) 
could be waived (DP Barcode D417183, November 14, 2014). 

• Syngenta believes that in the Data Evaluation Record (DER) for MRID 45734501, the 
reviewer derived endpoints for fludioxonil and cyprodinil by simply multiplying the 
formulation endpoint by the % formulation (an excerpt from the DER is shown in Figure 
1). The DER noted that on a w/w basis, fludioxonil represented 25% of the formulation 
and cyprodinil represented 37.5% of the formulation. The reported endpoint for the 
formulation in the DER was 51 μg formulation/L. Multiplying this formulation endpoint 
by the % of fludioxonil (i.e. 25%) equals 12.8 μg fludioxonil/L; which is the acute 
invertebrate estuarine/marine endpoint used in the EPA preliminary ERA for fludioxonil. 

• However, multiplying the formulation endpoint by the % active for a single component of 
the mixture does not take into account relative potency. In actuality, organisms were 
simultaneously exposed to a binary mixture and the observed biological effects should be 
based upon both components of the mixture; hence, consideration of a TU-based 
approach for interpreting the results of MRID 45734501 is warranted. As 
aforementioned, applying appropriate principles of mixture toxicity to the data from 
MRID 45734501 demonstrates that the observed biological responses of fish and aquatic 
invertebrates exposed to Switch® 62.5 WG are less than expected relative to prediction 
based on the results of GLP single compound ecotoxicity studies for the individual active 
ingredients that comprise this formulation.  

• Importantly, it is Syngenta’s understanding that OPP is currently developing guidance on 
the relevance and evaluation of mixture data, with particular emphasis on patent data 
granted by the U.S. Patent and Trademark Office. While ultimately based on the same 
fundamental principles of the TU approach, the Model Deviation Ratio (MDR) proposed 
by Beldon and Lydy (2006) offers a simple approach to compare between empirical 
results of mixture toxicity and predicted methods. This approach has also been utilized by 
EFSA (EFSA 2013) for the evaluation of pesticide mixtures. Moreover, a more recent 
publication by Beldon and Brain (2017) utilizing the MDR approach emphasizes how 
experimental variability inherent with standard ecotoxicity studies, including issues such 
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as the seldom occurrence of concurrent experiments and lack of mechanistic model fits, 
introduces uncertainty in the ability of researchers to classify interactions as potentially 
synergistic or antagonistic. Both the EFSA approach and that proposed by Belden and 
Brain (2017) use the same methodology and provide the same MDR range for indication 
of synergy (>5) or antagonism (<0.2). 

• As such, the acute risk quotient calculations for estuarine/marine invertebrates were 
calculated by Syngenta using the acute mysid (Americamysis bahia) TGAI LC50 of 270 
μg ai/L (MRID 43080012; Table 3) and associated EECs assuming buffers. These refined 
acute marine/estuarine invertebrate risk quotients are >20-fold lower and indicate 
markedly less potential risk than portrayed in the EPA PRA for fludioxonil. 

 
EFED response:  
 
EFED appreciates Syngenta’s response and detailed explanation of relative potency of fludioxonil 
and EPA’s interpretation of the formulated product acute toxicity test with mysid shrimp. Syngenta 
asserts that EPA used an overly conservative endpoint and the registrant provides an alternative 
method (i.e., toxic units approach) for assessing the extent to which fludioxonil alone may have 
contributed to the effects reported in the acute toxicity. As indicated in the data evaluation record 
for the mysid study, the acute LC50 value is simply expressed in terms of measured concentrations 
of each of the active ingredients contained within the formulation.  EFED concurs with the 
registrant’s statement that this is likely a conservative approach which does not account for the 
relative toxicity of the two active ingredients contained within the formulated product. At this time, 
EFED is still evaluating methods to account for the toxicity of mixtures and continues to rely on 
the more conservative approach reflected in the preliminary environmental fate ecological risk 
assessment for fludioxonil. 
 
Syngenta Comment Re: 3.5 Measure of Aquatic Exposure & 3.6 Surface Water EECs 
 
In terms of conventional agricultural uses, the EPA preliminary environmental fate and 
ecological risk assessment for fludioxonil (2017; henceforth referred to as the EPA preliminary 
ERA for fludioxonil) concluded that the highest aquatic EECs were associated with uses on 
grapes (small fruit vine climbing subgroup) and potatoes (root and tuber veg. except sugar beets 
and radishes). These high aquatic EECs were derived using the NY Grapes and ME Potato 
Pesticide Water Calculator (PWC) scenarios. Both of these PWC scenarios simulate soil losses 
(in tons per year) that are not agriculturally sustainable (See Table 1). For instance, the PWC 
model assumes that on average the NY Grape scenario results in the loss of >30 tons of soil per 
year with the highest loss in any single modeled year being >120 tons. Modeled soil losses for 
the ME Potato scenario are lower, but on average were still double the sustainable level of 5 
tons/year as defined by the 1985 Food Security Act (amended 1996). Notably, the PWC model 
simulations suggest that both of these scenarios result in unsustainable soil loss almost every 
year modeled and the total loss over the 30 year simulation exceeds a cumulative loss of 1000 
total tons for NY Grapes and 310 total tons for ME Potatoes (Table 1). Under real-world 
circumstances, such fields would have to be managed as Highly Erodible Soils to prevent 
unsustainable losses. 
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Given its moderate to high KOC value, it is reasonable to presume that fludioxonil will be 
transported to surface waters predominantly in the bound phase via erosion, which the PWC 
model appropriately considers. However, due to the aforementioned overprediction of soil losses 
to the farm pond in the PWC NY Grapes and ME Potato scenarios, the resulting aquatic EECs 
from model simulations are vastly over-predicted. Syngenta recognizes that a high level of 
conservatism is appropriate for screening level assessments, but advocates for the EPA to 
consider how the PWC model diverges from agronomic realism by not accounting for various 
practices already in place that ensure sustainability of soil on managed agricultural lands. 

During a recent Environmental Modeling Public Meeting (EMPM), Ritter et al. (2017) discussed 
ideas for restraining the PWC model to accommodate for real-world soil conservation practices, 
and Syngenta recently submitted similar comments on the docket for cyprodinil (EPA-HQ-OPP-
2011-1008). Syngenta is willing to discuss and/or provide refined aquatic EECs for these 
scenarios in which soil losses are constrained to more realistic levels; such refinements would 
presumably significantly reduce the risk quotients (RQs) described in the EPA preliminary ERA 
for fludioxonil. Syngenta strongly encourages the EPA to consider the above information in the 
risk management decision for fludioxonil. 

EFED Response: 
 
EFED acknowledges the registrant’s concern with the reasonableness of the modeling to represent 
real-world transport of the pesticide with respect to physical processes in the environment and the 
sustainability of such processes over time in the real world. Feedback which allows EFED to 
improve future versions of its models is greatly appreciated and will be taken into consideration. 
 
However, EPA notes that for the potato use, only 42-44% of the pesticide moving to the pond in 
the model estimates was through erosion, while the remainder was through runoff (44-47%) and 
spray drift (9-15%).  Therefore, if the pesticide contribution from erosion was completely removed 
from consideration and the estimated environmental concentrations (EECs) were based only on 
contributions from runoff and spray drift, risk estimates would still exceed the Level of Concern 
(LOC) for that use for chronic risk to freshwater invertebrates and for both acute and chronic risk 
to estuarine/marine invertebrates.  With some contribution added back in from erosion, it is likely 
that there would also still be LOC exceedances for other categories (i.e., both acute and chronic 
risk for freshwater fish) from potato use.    
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For the grapes use, 65-68% of the pesticide moving to the pond in the model estimates was through 
erosion, while the remainder was through runoff (23-24%) and spray drift (7-12%).  If the pesticide 
contribution from erosion was completely removed from consideration and the EECs were based 
only on contributions from runoff and spray drift from grapes use, there would still be an LOC 
exceedance for that use (i.e., chronic risk to estuarine/marine invertebrates).  With some 
contribution added back in from erosion, it is likely that there would also still be LOC exceedances 
for other categories (i.e., chronic risk to freshwater fish and invertebrates; acute risk to 
estuarine/marine invertebrates) from grapes use. 
 
 
Syngenta Comment Re: Page 33/34, 3.7 Monitoring Data 
  
Syngenta maintains that the EECs derived with the PWC model are highly conservative. To put 
the monitoring data into context, the distribution of measured fludioxonil water column 
concentrations was compared to the EPA’s PWC modeled water column EECs. For these efforts, 
Syngenta focused only on data from the National Water Quality Portal (a service sponsored by 
the United States Geological Survey (USGS)), the EPA and the National Water Quality 
Monitoring Council (NWQMC)), to demonstrate this proof of concept, though similar 
approaches can be adopted for data from any other water monitoring program. Fludioxonil 
monitoring data were found in Water Quality Portal (WQP) (accessed on 12/18/2017). Syngenta 
notes that in the most recent water monitoring program, there were 888 surface water samples 
reported by USGS- National Water Information System (USGS-NWIS) from 2009 to 2017, of 
which 868 samples were dissolved in water. A total of 857 samples were non-detects, and the 
remaining 11 detections range from 0.0041 to 0.121 μg/L (detection frequency = 1.2%, LOD = 
0.0073 μg/L). Two detects at 0.0041 μg/L and one detect at 0.0042 μg/L were quantified below 
the LOD. The lowest detection (8 detections) was recorded at 0.0215 μg/L. USGS-NWIS reported 
40 groundwater sample records for fludioxonil for data collected in 2009 and 2011 at locations 
in ID, ME, NJ, and WI. Fludioxonil was not detected in any of these groundwater samples 
(LOD= 0.0073 μg/L).  
 
The highest measured water concentration of fludioxonil in the monitoring program (0.121 μg/L) 
was 100-fold below the lowest PWC modeled EEC (pistachios tree nuts group; based on 1-day 
average) (see Figure 5).  
 
Syngenta is aware of EPA’s position regarding the use of non-targeted monitoring data for 
quantitative risk assessment and appreciates the fact that discrete sampling events from 
monitoring data are not directly equivalent to the 90th centile value from simulations reflected in 
PWC EECs, but nevertheless emphasizes that this additional analysis can provide a more 
environmentally relevant representation of potential environmental exposures in aquatic systems 
and may prove informative for the risk management decisions. 
 
EFED Response: 
 
EFED acknowledges the registrant’s concern with regard to modeled EECs being higher than 
measured concentrations of fludioxonil in surface water monitoring samples, and appreciates the 
additional information.   
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EFED concurs that available monitoring data may prove informative for risk management 
decisions.  Simulation modeling and monitoring data are complementary rather than a competitive 
source of information on the concentrations of pesticides in water.  Modeling results are not 
expected to be similar to monitoring results, as monitoring does not reflect the modeled conceptual 
model, and the sampling frequency and duration do not reflect what is simulated in modeling.  
Simulation modeling, as used in the Office of Pesticide Programs, provides an upper-bound 
estimate on potential concentrations that can occur in the environment. With modeling, it is 
possible to observe the effects of events that are difficult to capture in monitoring. Monitoring 
provides a more direct measurement of environmental concentration under existing use conditions. 
However, infrequent sampling, and sampling in places where there is little use or little 
vulnerability to runoff, tend to make monitoring an underestimate of exposure in the environment, 
particularly for acute exposure. This is particularly the case for monitoring that is collected without 
consideration of whether the chemical was used in the area.  Monitoring data are often difficult to 
interpret because the ancillary data on pesticide usage in the basin, and data on factors that could 
make the location more or less vulnerable, are often not available. Taken together, modeling and 
monitoring typically provide a more complete picture of exposure than either alone.  
 
 

II. Arizona Pest Management Center (APMC) Comments 
 
 
APMC provided information on the uses of fludioxonil in selected desert southwest cropping 
systems. 

• Fludioxonil is a standard treatment for potato seed pieces and is applied one or two days 
before planting. Treated seed pieces are planted 8 to 10 inches deep and immediately 
covered over. Fludioxonil is only used as a seed treatment at planting and at no other 
time during the season.  

 
EFED Response: 
  
EFED appreciates the input provided by APMC regarding use of fludioxonil in desert Southwest 
cropping systems. The process followed in the preliminary ecological risk assessment for 
fludioxonil is consistent with the EPA guidance documents cited throughout the risk assessment. 
Thus, EFED considered all labeled uses of fludioxonil, not just those specific to the desert 
Southwest. Therefore, both seed treatment and foliar uses on potatoes were evaluated.  
Conservative assumptions are used in national screening-level risk assessments. Depending on risk 
management needs, risk assessments may be refined (e.g., modeling typical use rates) provided 
that suitable data are available to support such refinements at a national level.  
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