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The conclusions conveyed in this assessment were developed in full compliance with EPA Scientific 
Integrity Policy for Transparent and Objective Science, and EPA Scientific Integrity Program’s 
Approaches for Expressing and Resolving Differing Scientific Opinions. The full text of EPA Scientific 
Integrity Policy for Transparent and Objective Science, as updated and approved by the Scientific 
Integrity Committee and EPA Science Advisor can be found here: https://www.epa.gov/system/files/
documents/2023-12/scientific_integrity_policy_2012_accessible.pdf.  The full text of the EPA Scientific 
Integrity Program’s Approaches for Expressing and Resolving Differing Scientific Opinions can be found 
here: https://www.epa.gov/scientific-integrity/approaches-expressing-and-resolving-differing-
scientific-opinions. 
 
Introduction    
 
The Pesticide Re-evaluation Division (PRD) of the Office of Pesticide Programs (OPP) has requested the 
Health Effects Division (HED) evaluate the hazard and exposure data and conduct an updated 
assessment to estimate the risk to human health that will result from the currently registered seed 
treatment uses of thiamethoxam.  
 
A revised occupational and residential exposure assessment for thiamethoxam was completed in 2021 
to incorporate updates to exposure data and assumptions, as well as to address comments received on 
the 2017 Human Health Draft Risk Assessment (K. Lowe, D460670, 01/15/2021). In that revision, 
changes to the ORE memo included: (1) adding in seed treatment scenarios for product labels that 
include specific label use restrictions (i.e., volumetric restrictions on the amount of product workers 
may handle), (2) deleting open loading scenarios (without label restrictions) for corn seed treatment 
based on notification of cancelled labels, (3) updating the calculations for onion seed treatment to 
reflect a value of 3,000 lb seed treated/day, (4) updating the calculations for onion seed planting to 
reflect a value of 320 lb seed planted/day, (5) updating the calculations for rice seed planting to reflect 
a label restriction of 120 lb seed per acre, and (6) updating the poultry house scenario to reflect 
updated assumptions for area treated based on input from the Biological and Economic Analysis 
Division (BEAD). 
 
This memorandum further revises the seed treatment assessment to incorporate updated exposure 
data and policies for seed treatment scenarios (Science Advisory Council for Exposure (ExpoSAC) 
Policies 14 and 15, January 2022). A summary of human health risk resulting from the registered seed 
treatment uses of thiamethoxam is provided herein. All other elements and conclusions of the revised 
2021 ORE assessment remain unchanged. 
 
It is HED policy to use the best available data to assess exposure. Several sources of generic data were 
used in this assessment as surrogate data in the absence of chemical-specific data, including Pesticide 
Handlers Exposure Database Version 1.1 (PHED 1.1); the Agricultural Handler Exposure Task Force 
(AHETF) database; and ExpoSAC Policy 14 and 15 (SOPs for Seed Treatment).  Some of these data are 
proprietary, and subject to the data protection provisions of the Federal Insecticide, Fungicide, and 
Rodenticide Act (FIFRA). 
 
Note: This memorandum was reviewed by the Exposure Science Advisory Committee (ExpoSAC) on 
August 24th, 2023.  
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1.0 Executive Summary 
 
HED has conducted an updated occupational exposure assessment for the registered conventional 
seed treatment uses of the active ingredient (ai), thiamethoxam, in support of Registration Review, to 
incorporate new exposure monitoring data and science policies related to evaluating seed treatment 
uses of pesticides.  
 
Thiamethoxam {3-[(2-chloro-5-thiazolyl)methyl]tetrahydro-5-methyl-N-nitro-4H-1,3,5-oxadiazin-4-
imine} is a broad-spectrum nitroguanidine insecticide which belongs to the pesticidal class of 
compounds known as the neonicotinoids (Insecticide Resistance Action Committee Group 4A). It is 
registered for use on a wide variety of agricultural crops, residential use sites, ornamental plants, 
domestic and industrial areas, and food-handling establishments. This memorandum, which supports 
the ongoing thiamethoxam registration review, incorporates new and updated exposure data and 
policies for seed treatment scenarios (ExpoSAC Policies 14 and 15, January 2022). Therefore, the 
updated seed treatment assessment included herein supersedes the seed treatment assessment 
included in the 2021 revised ORE in support of registration review (K. Lowe, D460670, 01/15/2021). For 
details regarding all other occupational and residential assessments completed for thiamethoxam, 
including the full hazard characterization and dose-response assessment, non-occupational spray drift, 
residential handler and post-application risk assessments, occupational handler (non-seed treatment), 
and occupational post-application risk assessment, refer to the 2021 revised ORE memo (K. Lowe, 
D460670, 01/15/2021). 
 
There are multiple thiamethoxam seed treatment end-use products which are formulated either as a 
liquid, wettable powder (WP), water soluble bag (WSB) formulations, or dust (commercial seed 
treatment only) formulation. The personal protective equipment (PPE) statements on the registered 
agricultural seed treatment labels require handlers to wear baseline attire (i.e., long-sleeve shirt, long 
pants, shoes, and socks), with several labels requiring additional PPE such as gloves, coveralls, and 
respirators. Several seed treatment labels were identified as restricted use pesticides (RUPs); however, 
the relevant end-use product labels are multiple active ingredient products, and the RUP status is 
based on other pesticides included in the labels. A summary of the registered seed treatment uses is 
provided in Appendix A, Table A.1 
 
For a complete summary of all registered thiamethoxam uses, refer to the 2021 revised ORE memo in 
support of registration review (K. Lowe, D460670, 01/15/2021). 
 
Exposure Profile 
Based on the registered seed treatment uses of thiamethoxam, it is expected that short- (1 to 30 days) 
and intermediate-term (1 to 6 months) dermal and inhalation occupational handler exposures will 
occur. Chronic exposure is not expected for the registered use patterns. 
 
Hazard Characterization 
The toxicological database for thiamethoxam is complete and acceptable for selecting toxicity 
endpoints and points of departure (PODs) for risk assessment. An inhalation toxicity study is not 
available for thiamethoxam; however, the Hazard and Science Policy Council (HASPOC) recommended, 
based on a weight-of-evidence (WOE) approach, that the study not be required (TXR 0057630, M. 
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Lewis, 09/22/2017). In acute lethality studies, technical thiamethoxam is slightly toxic to rats and 
moderately toxic to mice via the oral route of exposure (Toxicity Category III); it is of low toxicity to rats 
via the dermal (Toxicity Category III) and inhalation routes (Toxicity Category IV).  It is not irritating to 
the skin and minimally irritating to the eye and is not a dermal sensitizer. 
 
The point of departure (POD) used for assessing dermal and inhalation exposure for adults was 
selected from two co-critical 2-generation reproduction studies in the rats, where the offspring No 
Observed Adverse Effects Level (NOAEL) is 1.2 mg/kg/day (MRID 46402904; 2004 study), and the level 
of concern (LOC) is 100 (based on uncertainty factors consisting of 10x for inter-species extrapolation 
and 10x for intra-species variability). Thiamethoxam is classified as “not likely to be carcinogenic to 
humans.”   
 
Since the toxicological effects are the same for the dermal and inhalation routes, exposures to adults 
via the dermal and inhalation routes may be combined. Since the LOCs for dermal and inhalation risks 
are the same, a total margin of exposure (MOE) is calculated, and the LOC for the combined exposure 
is an MOE of 100.   
 
Occupational Exposure and Risk Estimates 
The occupational handler dermal and inhalation exposure and risk estimates were re-assessed for seed 
treatment uses based on updated exposure data and policies. For on-farm seed treatment, several 
crops resulted in risk estimates of concern assuming baseline attire (i.e., SL) and PPE (gloves). With one 
crop still having a risk of concern even when maximum PPE is considered. For commercial seed 
treatment, there are numerous combined (dermal and inhalation) risk estimates of concern (i.e., MOEs 
< LOC of 100) assuming baseline attire (i.e., single layer, SL) and various PPE (i.e., gloves, G). For 
scenarios with combined risk estimates of concern, the dermal risks are more often of concern than 
inhalation risks (i.e., contribute more towards the total risk). Additionally, there are several commercial 
seed treatment scenarios that remain of concern with maximum PPE (i.e., double layer (DL) or 
coveralls/G + PF10 Respirator, R). When considering volumetric restrictions for commercial seed 
treatments, all scenarios resulted in risk estimates of concern assuming closed loading restrictions and 
SL/G. Additionally, some scenarios resulted in risks of concern when considering open loading 
restrictions and SL/G. Several scenarios resulted in risks of concern (MOEs < LOC of 100) with 
maximum PPE (i.e., DL/G + PF10 R).  
 
Human Studies Review 
This risk assessment relies in part on data from studies in which adult human subjects were 
intentionally exposed to a pesticide or other chemical. These data, which include studies from the 
AHETF database and ExpoSAC Policy 14 (SOPs for Seed Treatment); are (1) subject to ethics review 
pursuant to 40 CFR 26, (2) have received that review, and (3) are compliant with applicable ethics 
requirements. For certain studies, the ethics review may have included review by the Human Studies 
Review Board. Descriptions of data sources, as well as guidance on their use, can be found at the 
Agency website. 
 
2.0 Risk Assessment Conclusions and Recommendations 
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2.1 Summary of Risk Estimates 
 
Occupational Handler – Seed Treatments: Numerous occupational handler scenarios are of concern 
(i.e., MOEs < the LOC) when assuming baseline attire and gloves are worn. Additionally, several 
scenarios remain of concern when maximum PPE (i.e., DL/G + PF10 respirators) is considered. 

 For on-farm seed treatments, combined (dermal and inhalation) short-term MOEs ranged from 
28 to 4,800 (LOC = 100), assuming SL/G attire is worn. With the addition of a PF 10 respirator 
(i.e., SL/G and PF 10R), only Other Legume (6A and 6C) and field peas have combined risk 
estimates of concern with MOEs ranging from 68 to 90. If the maximum PPE protections are 
used (i.e., double layer clothing, gloves, and PF10 R) then Other Legume (6C) and field peas are 
no longer of concern, however, Other Legume (6A) remain of concern with an MOE of 68. The 
complete summary of on-farm risk estimates may be found in Appendix B, Table B.1. 

 When considering volumetric restrictions, as listed on some end-use product seed treatment 
labels (e.g., EPA Reg. No. 100-941) for commercial seed treatments, closed loading restrictions 
resulted in MOEs ranging from 17 to 20 (LOC of 100) and open loading restrictions resulted in 
MOEs ranging from 98 to 120, assuming SL/G. Several scenarios resulted in risks of concern 
(MOEs < LOC of 100) with maximum PPE (i.e., DL/G + PF10 R). See Table B.2 in Appendix B for a 
summary of these risks. 

 For commercial seed treatments, combined (dermal and inhalation) short-term MOEs range 
from 0.0086 to 200,000 (LOC = 100), assuming baseline attire (single layer, SL) and gloves (G). 
Multiple scenarios resulted in risk estimates of concern (MOEs < LOC of 100) with maximum 
additional PPE (i.e., DL/G + PF10 R). See Tables 5.1.1-4 in Section 5.1 for a summary of these 
risks. See Appendix B, Tables B.3-A to D for a detailed summary of the commercial seed 
treatment risk estimates. 

o Worker exposure from cleanout tasks for commercial seed treatments (i.e., CST – 
Cleaning) resulted in the lowest MOEs, with risk estimates ranging from 0.0086 to 410 
when assuming SL/G and 0.0099 to 490 when assuming DL/G + PF 10 R.  

o Worker exposure from treating, packing, and loading/planting for commercial seed 
treatments had some risks of concern that would require additional PPE to mitigate. 
Assuming SL/G, MOEs ranged from 1.9 to 200,000. When assuming DL/G + PF10 R, 
MOEs ranged from 3.7 to 710,000. 

 
2.2 Label Recommendations  
 
No specific recommendations are being made; however, HED has identified some risk estimates of 
concern for occupational handlers. Some of these risk estimates are not of concern with the addition of 
PPE beyond what is currently on labels, such as coveralls and/or respirators. Additionally, HED 
recommends that the seed treatment equipment and any additional seed treatment processes (i.e., 
pelleting, encrusting, film coating, etc.) be specified on the end-use product labels. 
 
2.3 Data Deficiencies and Requirements 
 
None. 
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5.0 Occupational Exposure and Risk Estimates 
 
5.1 Updated Occupational Handler Exposure/Risk Estimates – Seed Treatments 
 
HED uses the term handlers to describe those individuals who are involved in the pesticide application 
process. HED believes that there are distinct job functions or tasks related to applications and 
exposures can vary depending on the specifics of each task. Job requirements (amount of chemical 
used in each application), the kinds of equipment used, the target being treated, and the level of 
protection used by a handler can cause exposure levels to differ in a manner specific to each 
application event.  
 
Based on the anticipated use patterns and current labeling, types of equipment and techniques that 
can potentially be used, occupational handler exposures are expected from the registered uses. All 
registered occupational handler uses of thiamethoxam were most recently re-evaluated in the 2021 
revised ORE in support of registration review (K. Lowe, D460670, 01/15/2021). However, since the 
2021 revised ORE assessment, ExpoSAC’s seed treatment policies and unit exposures have been 
updated. To account for the updated seed treatment exposure policies (ExpoSAC Policies 14 and 15), 
the thiamethoxam seed treatment assessment has been revised again in this memorandum.  Except as 
noted below, all other elements and conclusions of the 2021 revised ORE assessment remain 
unchanged.  
 
The revisions based on public comments received on the DRA have been accounted for in this 
assessment in the following ways: 
 

(1) A specific volumetric restriction assessment has been completed that provides risk estimates 
for both closed loading and open loading restrictions. 

(2) The use pattern has been adjusted to take into account canceled seed treatment labels (e.g., 
100-1184) that allowed for open loading for corn seed treatments with no label restrictions on 
amount of product handled. However, using the updated ExpoSAC Policy 14, all seed treatment 
exposure data used in this assessment are based on closed loading systems. Any risks identified 
assume that closed loading systems were used. 

(3) Seed treatment values for onion seed treated in a day and onion seed planted in a day are 
based on the updated Policy 15 and are equivalent to the values used in the 2021 revised ORE.  

(4) It is current standard procedure to calculate exposure to workers loading/planting treated seed 
using the number of seeds planted per day (Policy 15) rather than the lb of seed planted per 
day. Exposure and risk for planting rice was calculated using the label restriction for planting 
rice, 120 lb seed/acre, and both the low-end and high-end seed counts. 

 

The following commercial and on-farm seed treatment worker activities are anticipated and have been 
assessed: 
 
Commercial Seed Treatment (CST) – Treating: The CST-Treating scenario represents worker exposure 
while performing any combination of packaging, treating, or cleanout tasks, but not exclusively 
packaging or exclusively cleanout. This scenario includes several tasks, such as mixing and loading 
chemical, calibrating the seed treater equipment, treating/coating the seed and sampling “wet” 
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treated seed, which are very critical to the CST process but generally involve just a few specially trained 
workers at each facility. Worker exposure associated with these scenario-specific tasks is predicted 
from the amount of ai handled (AaiH). 
 
The CST-Treating dataset represents use of closed loading systems. HED does not have data to quantify 
exposure from the use of an open loading system. Exposure may be higher with use of an open loading 
system; however, it should be noted that workers did other activities beyond just loading chemical, as 
described above. If open loading systems are used for commercial seed treatment, HED anticipates 
that the risk estimates will be higher than what is presented here. 
 
CST - Packaging: The CST-Packaging scenario represents exposure while workers are performing one or 
more packaging tasks, but none of the treating or cleanout tasks. The packaging-related tasks 
identified include bagging, closing/sewing, tagging, stacking, and moving packaged seed via forklift. 
Worker exposure associated with these scenario-specific tasks is predicted from the amount of AaiH. 
 
CST - Cleaning: The CST-Cleaning scenario represents worker exposure while performing cleanout-
related tasks. Cleanout of seed-treating equipment is a task that can involve intensive contact with 
residue on equipment surfaces. Cleanout tasks might occupy a worker anywhere from a few minutes 
up to a large portion of the workday. The cleanout activity frequently involves intermittent cleanout 
tasks that occur for short durations periodically during a workday. If such workdays involve packaging 
and/or treating tasks as well, then total workday exposure would be described by the CST-Treating 
scenario. The CST-Cleaning scenario represents only those workers whose workday is exclusively 
devoted to cleanout activity. Worker exposure associated with these scenario-specific tasks is 
predicted from the active ingredient’s seed treatment application rate (AR) and the cleanout activity 
duration (AD) (AR x AD). 
 
Note: Unlike other occupational handler unit exposures, the CST-Cleaning unit exposure is not 
predicted from the amount of ai handled by a worker. Instead, exposure from the CST-Cleaning 
scenario is predicted using both the application rate and activity duration. Therefore, mitigations such 
as volumetric restriction, which aim to restrict the amount of ai handled by a given worker, do not 
impact the exposure and risk to a worker performing the CST-Cleaning scenario. 
 
CST-Loader/Planter: The CST-Loader/Planter scenario consists of handling purchased bags of 
commercially treated seed, loading the treated seed to a hopper or similar planting equipment, and 
planting seed in fields. During planting, the planter typically performs other tasks in addition to 
operating the equipment by driving the tractor through the field, such as making sure that the seed is 
properly planted (e.g., by checking seed depth and making adjustments or repairs as needed) or 
leveling the seed in the hopper as needed. It would also include any ‘background’ exposure such as 
contact with contaminated surfaces or equipment in the workday environment. Even though this 
scenario is identified as involving enclosed cab tractors only, the assumption is that there would be no 
meaningful difference in planter exposure between open versus closed cabs, and therefore, the same 
dataset is used for both. This assumption is based on the likelihood that most worker exposure while 
planting treated seeds is coming from activities occurring outside the planter/tractor cab (i.e., 
maintenance activities). Worker exposure associated with these scenario-specific tasks is predicted 
from the amount of ai handled. 
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On-Farm Seed Treatment and Planting with Liquids (OFST/P-L): The OFST/P-L scenario involves workers 
that operate any on-farm seed treating equipment, including mixing, loading and application of liquid 
pesticides to untreated seed, and any associated tasks such as maintaining the treating equipment, and 
then planting the treated seed. The OFST/P-L scenario represents treatment of seed at or immediately 
before planting using manual-style treating/planting equipment such as hopper-box, planter-box, and 
slurry-boxes as well as using commercial-style treatment equipment. The workers often perform tasks 
other than treating and planting during the monitoring period, including cleaning auger (mixing) 
systems or planters after treatment was finished, shoveling treated seed into augers or directly into a 
planter, checking augers or spray nozzle operation, fixing auger problems, spreading untreated seed in 
seed hoppers, checking seed depth during planting, adjusting seed equipment, and removing dirt 
build-up on the planter. Worker exposure associated with these scenario-specific tasks is predicted 
from the amount of active ingredient handled. 
 
The on-farm seed treatment datasets represent use of open loading systems. HED does not have data 
to quantify exposure from the use of a closed loading system. Exposure may be lower with use of a 
closed loading system; however, it should be noted that workers did other activities beyond just 
loading chemical (e.g., loading treated seed into planters and planting). If closed loading systems are 
used for on-farm seed treatment, HED anticipates that the risk estimates may be lower than what is 
presented here. 
 
The quantitative exposure/risk assessment developed for occupational handlers are based on the 
scenarios presented in Appendix C, Tables C.1 and C.2.  
 
Occupational Handler Exposure Data and Assumptions 
A series of assumptions and exposure factors served as the basis for completing the occupational 
handler risk assessments. Each assumption and factor is detailed below on an individual basis. 
 
Application Rate: The maximum use rate for each seed crop was used in a screening-level for the 
assessment of occupational exposures for all possible occupational handler seed treatment exposure 
scenarios of thiamethoxam. A summary of the registered seed treatment uses is provided in Appendix 
A, Table A.1. 
 
Unit Exposures: It is the policy of HED to use the best available data to assess handler exposure. 
Sources of generic handler data, used as surrogate data in the absence of chemical-specific data, 
include the AHETF database and ExpoSAC Policy 14, or other registrant-submitted occupational 
exposure studies. Some of these data are proprietary (e.g., AHETF data), and subject to the data 
protection provisions of FIFRA. The standard values recommended for use in predicting handler 
exposure that are used in this assessment, known as “unit exposures”, are outlined in HED’s Exposure 
Science Advisory Council Policy 14: Standard Operating Procedures for Seed Treatment1, which, along 
with additional information on seed treatment exposure assessment, can be found at the Agency 
website2.  
 

 
1  Available online: US EPA - Standard Operating Procedures for Seed Treatment  
2  Available online: Occupational Pesticide Exposure - Seed Treatment | US EPA  
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Amount Treated and Amount Planted: The inputs for amount of seed treated and planted are found in 
ExpoSAC Policy 15 for many crops assessed in this memo. See Appendix D, details all additional data 
and information, including seed treatment information for crops not currently covered by the current 
version of that Policy (version 15.2).  
 
In addition, the end-use product label, Cruiser® 5FS (EPA Reg.#100-941) include a specific use 
restriction, a volumetric restriction. Volumetric restrictions are end-use product specific, based on the 
formulation (i.e., % ai) and amount of the product used. For that product label, specific risk estimates 
were calculated using the listed restrictions, 215 gallons per 8-hour day for closed-loading seed 
treatment systems and 38 gallons per 8-hour day for open-loading systems, and the amount of ai per 
gallon of end-use product, 5 lbs ai per gallon.    
 
Finally, end-use products for rice seed treatments include a planting restriction of no more than 120 
lbs of rice seed planted per acre. However, using the current policy for estimating exposure for 
loading/planting activities, the “number of seeds planted per day” for rice was used instead of “pounds 
of seed planted per day”. In order to convert the planting restriction into “number of seeds”, the low 
and high-end seed count values for rice (15,600 to 28,100 seeds per lb) were used. To account for the 
low and high-seed count values, separate rice CST-loading/planting scenarios were created for rice 
considering each value (i.e., “High-end” and “Low-end”). 
 

Exposure Duration: HED classifies exposures from 1 to 30 days as short-term and exposures 30 days to 
six months as intermediate-term. Exposure duration is determined by many things, including the 
exposed population, the use site, the pest pressure triggering the use of the pesticide, and the cultural 
practices surrounding that use site. For most agricultural uses, it is reasonable to believe that 
occupational handlers will not apply the same chemical every day for more than a one-month time 
frame; however, there may be a large agribusiness and/or commercial applicators who may apply a 
product over a period of weeks (e.g., completing multiple applications for multiple clients within a 
region). For thiamethoxam, based on the existing registered commercial seed treatment uses, both 
short- and intermediate-term exposures are expected for occupational handlers because a product 
could be applied multiple times per season. On-farm seed treatment exposures are anticipated to be 
short-term only in duration. Since short- and intermediate-term PODs are the same, the results of the 
short-term risk assessment are protective of any intermediate-term exposures. 
 
Personal Protective Equipment: Estimates of dermal and inhalation exposure were calculated 
considering the PPE listed on product labels, and any additional PPE necessary to identify risk estimates 
not of concern. The attire and/or PPE that was considered and assessed include: (1) baseline, defined 
as a single layer of clothing consisting of a long-sleeved shirt, long pants, shoes plus socks, no 
protective gloves, (2) baseline with gloves, (3) double layer with gloves, (4) no respirator, and (5) PF10 
respirator. The thiamethoxam product labels for seed treatments direct mixers, loaders, applicators 
and other handlers to wear baseline attire with PPE. It should be noted that some labels used to 
establish the seed treatment use pattern included requirements for treaters and/or multiple activity 
workers to wear coveralls (considered a double layer of clothing) and in some cases a respirator, but 
not all did.   
 
Additionally, the inhalation exposure and risk estimates for the occupational handler assessments 
consider the reduction in exposure afforded by respirators. Typically, results are presented for 
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“baseline,” defined as no respirator, and then, because they are the occupational standard in the 
pesticide industry, for half-face filtering facepiece or elastomeric respirators, quantified via application 
of their corresponding assigned protection factor (APF) of 10 (90% exposure reduction). This format, in 
some cases along with risk estimates for engineering controls, provides a variety of options for risk 
management decisions. This risk assessment presents potential inhalation risk estimates of concern 
when using a half-face filtering facepiece or elastomeric respirator (i.e., a PF10 respirator) for all 
scenarios.  
 
Occupational Handler Non-Cancer Exposure and Risk Estimate Equations 
The algorithms used to estimate non-cancer exposure and dose for occupational handlers can be found 
in Appendix B. 
 
Combining Exposures/Risk Estimates 
Occupational handler dermal and inhalation exposure is anticipated from the registered thiamethoxam 
use. Dermal and inhalation risk estimates were combined in this assessment since the toxicological 
effects for these exposure routes were similar. Dermal and inhalation risk estimates were combined 
using the following formula: 
 
 Combined MOE = Point of Departure (mg/kg/day) ÷ Combined dermal + inhalation dose (mg/kg/day) 
 

Summary of Occupational Handler Non-Cancer Exposure and Risk Estimates 
There are numerous combined (dermal and inhalation) risk estimates of concern (MOEs < LOC of 100) 
for commercial and on-farm seed treatment assuming baseline attire (i.e., SL) and various PPE (i.e., 
gloves, G). For scenarios with a combined risk estimate of concern, dermal exposure contributes more 
of the exposure, but frequently both routes of exposure are independently of concern. Additionally, 
there are several instances where dermal and inhalation risk estimates are not of concern but the 
combined exposure results in a risk of concern. 
 
Note: There are several thiamethoxam seed treatment labels that include use directions for crop 
groups and subgroups in addition to directions for specific crops. Since the seed treatment exposure 
calculations require seed-specific inputs for individual crops (e.g., “seed count” or “planting density”), 
in order to complete a seed treatment assessment for a crop group/subgroup, every crop belonging to 
that group or subgroup would need to be individually assessed using crop-specific seed treatment 
information. However, there are a number of crops in every group/subgroup for which HED does not 
have specific seed treatment information. In lieu of specific seed treatment information for those 
individual crops, a hypothetical “worst-case” screening level crop scenario, referred to as the “Other” 
crop, was created for each subgroup. This worst-case “Other” crop scenario is intended to serve as a 
screening level scenario for those crops that HED lacks seed-specific information on and is intended to 
provide a health protective estimate of risk. If risks of concern are identified for an “Other” crop 
scenario, then the missing crop specific seed treatment information for the crops in that subgroup 
would be needed to refine the risks. For the detailed information on the “Other” crops and how 
surrogate seed treatment information was selected for this scenario, please refer to Appendix D. 
 
On-farm seed treatments: There are multiple crops with combined risk estimates of concern, when 
assuming at least single layer clothing (i.e., baseline attire) and gloves the MOEs range from 28 to 
4,800. With the addition of a PF 10 respirator (i.e., SL/G and PF 10R), only Other Legume (6A and 6C) 
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Appendix C. Summary of Occupational Non-cancer Algorithms 
 
Occupational Non-cancer Algorithms for Commercial Seed Treaters and Packagers  
 
Potential daily exposures for occupational seed treaters and packagers are calculated using the 
following formulas: 
 

E=UE * AR * AST * 0.001 mg/ug 
 

where: 
 

E = exposure (mg ai/day), 
UE = unit exposure (µg ai/lb ai), 
AR = maximum application rate according to proposed label (lb ai/lb seed),  
  and 
AST = amount of seed treated (lb seed/day). 

  
The daily doses are calculated using the following formula: 
 

ADD= 
 E * AF

BW
 

 

where: 
 

ADD =  average daily dose absorbed in a given scenario (mg ai/kg/day), 
E = exposure (mg ai/day), 
AF = absorption factor (dermal and/or inhalation), and 
BW  =  body weight (kg). 

 
Margin of Exposure: Non-cancer risk estimates for each application handler scenario are calculated 
using a Margin of Exposure (MOE), which is a ratio of the toxicological endpoint to the daily dose of 
concern. The daily dermal and inhalation dose received by occupational handlers are compared to the 
appropriate POD (i.e., NOAEL) to assess the risk to occupational handlers for each exposure route. All 
MOE values are calculated using the following formula: 
 

MOE= 
POD

ADD
 

 
 

where: 
MOE = margin of exposure: value used by HED to represent risk estimates  
  (unitless), 
POD = point of departure (mg/kg/day), and 
ADD = average daily dose absorbed in a given scenario (mg ai/kg/day). 
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Occupational Non-cancer Algorithms for Commercial Seed Treatment Cleaners  
 
Potential daily exposures for occupational seed treatment cleaners are calculated using the following 
formulas: 
 

E=UE * AR * AD * 0.001 mg/ug 
 

where: 
 

E = exposure (mg ai/day), 
UE = unit exposure [(µg ai/hr)/(lb ai/lb seed)], 
AR = maximum application rate according to proposed label (lb ai/lb seed),  
  and  
AD = activity duration (2.5 hr). 
 

The daily doses are calculated using the following formula: 
 

ADD= 
 E * AF

BW
 

 
 

where: 
 

ADD =  average daily dose absorbed in a given scenario (mg ai/kg/day), 
E = exposure (mg ai/day), 
AF = absorption factor (dermal and/or inhalation), and 
BW  =  body weight (kg). 

 
Margin of Exposure: Non-cancer risk estimates for each application handler scenario are calculated 
using a Margin of Exposure (MOE), which is a ratio of the toxicological endpoint to the daily dose of 
concern. The daily dermal and inhalation dose received by occupational handlers are compared to the 
appropriate POD (i.e., NOAEL) to assess the risk to occupational handlers for each exposure route. All 
MOE values are calculated using the following formula: 
 

MOE= 
POD

ADD
 

 

where: 
 

MOE = margin of exposure: value used by HED to represent risk estimates  
  (unitless), 
POD = point of departure (mg/kg/day), and 
ADD = average daily dose absorbed in a given scenario (mg ai/kg/day). 
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Occupational Non-cancer Algorithms for Loaders/Planters of Commercially Treated Seed and for On-
farm Seed Treatment/Planting  
 
Potential daily exposures for occupational loaders/planters of commercially treated seed and for on-
farm seed treatment/planting are calculated using the following formulas: 
 

E=UE * AR * 2.2x10  lb/mg * ASP * 0.001 mg/ug 
 

where: 
 

E = exposure (mg ai/day), 
UE = unit exposure (µg ai/lb ai), 
AR = maximum application rate according to proposed label (mg ai/seed), and 
ASP = amount of seed planted or, for on-farm, amount of seed treated and then  
  planted (# seeds/day). 
 

The daily doses are calculated using the following formula: 
 

ADD= 
 E * AF

BW
 

 
 

where: 
 

ADD =  average daily dose absorbed in a given scenario (mg ai/kg/day), 
E = exposure (mg ai/day), 
AF = absorption factor (dermal and/or inhalation), and 
BW  =  body weight (kg). 

 
Margin of Exposure: Non-cancer risk estimates for each application handler scenario are calculated 
using a Margin of Exposure (MOE), which is a ratio of the toxicological endpoint to the daily dose of 
concern. The daily dermal and inhalation dose received by occupational handlers are compared to the 
appropriate POD (i.e., NOAEL) to assess the risk to occupational handlers for each exposure route. All 
MOE values are calculated using the following formula: 
 

MOE= 
POD

ADD
 

 
 

where: 
 

MOE = margin of exposure: value used by HED to represent risk estimates  
  (unitless), 
POD = point of departure (mg/kg/day), and 
ADD = average daily dose absorbed in a given scenario (mg ai/kg/day). 
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Appendix D. Addendum to ExpoSAC Policy 15 (v15.2) 
 
Thiamethoxam is currently registered on a number of seed crops that do not have crop-specific 
individual seed values presented within ExpoSAC Policy 15, including crops belonging to the following 
crop groups: Crop Group 4 Leafy Vegetables (Except Brassica Vegetables), Crop Group 5 Brassica (Cole) 
Leafy Vegetables, Crop Group 6 Legume Vegetables, Crop Group 9 Cucurbit Vegetables, Crop Group 15 
Cereal Grains, and Crop Group 20 Oilseed Group. While those crops/crop groups are not presented 
within ExpoSAC Policy 15, there are additional seed treatment data for some of those crops in the 2011 
BEAD memo titled “Acres Planted per Day and Seeding Rates of Crops Grown in the United States”. 
Following the same framework as used in Policy 15, that additional data was used to generate a 
thiamethoxam-specific addendum to the Policy. For additional background on this framework, refer to 
ExpoSAC policy 15, see the “Amount of Seed Treated Per Day” (Section 2.0) for commercial and on-
farm treatments, as well as the “Amount of Seed Planted” (Section 3.0). 
 
However, after inputting additional data from the 2011 BEAD memo, there are still crops from multiple 
crop groups that do not have crop specific seed treatment data. While some data was found from 
other sources to help supplement the BEAD memo, see “Notes” in Table D.1, the following interim 
approaches were used to estimate exposure from crops without specific data.  
 
Crops with Missing Seed Count Data: There are a number of crops which have data on seeding rates 
but no seed count (i.e., # of seeds per pound) in the 2011 BEAD memo. A “surrogate seed count” was 
selected based on a worst-case exposure approach, determined by the crop in each crop subgroup 
with the greatest high-end seed count. The highest seed count was selected as the basis for worse-case 
scenario for the following reasons, 1) for specific crops with application rates based on “mg ai/seed”, 
the amount of ai applied increases as the number of seeds per pound (i.e. seed count) increases; and 
2) for application rates based on “lb ai/lb seed”, the seed count data is not needed for calculating 
exposure, and a surrogate seed count isn’t necessary. See Table D.1 below to see the selected 
surrogate crops and seed count data. 
 
Crops with Missing Seed Count and Seeding Rate Data: For crops with no data found in the 2011 BEAD 
memo, a screening crop for the crop group, referred to as “Other”, was created using the worse-case 
crop for treating (treating/packing/cleaning) and the worse-case crop for loading/planting for each 
crop subgroup. As stated above for crops with missing seed count data, the worse-case crop for 
treating (including packaging/cleaning) activities is based on the crop with highest seed count in a 
subgroup. For loading/planting activities, the worse-case crop is based on the crop with the greatest 
number of seeds planted per day. The greatest number of seeds planted per day was selected as the 
basis for worse-case scenario for planting activities for the following reasons, 1) the current method for 
estimating exposure from planting treated seed is based on the “number of seeds” rather than the 
“number of pounds of seed”; and 2) the amount of ai workers involved in planting activities are 
exposed to increases as the number of seeds planted increase. See Table D.1 below for more 
information on the “Other” crops. 














































