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Introduction   
 
The Health Effects Division (HED) of the Office of Pesticide Programs (OPP) is charged with 
estimating the risk to human health from exposure to pesticides.  As part of Registration Review, 
the Pesticide Re-evaluation Division (PRD) of OPP has requested that HED conduct an 
occupational and residential exposure assessment, as needed, to estimate the risk to human health 
that will result from the currently registered uses of MCPB [4-(4-chloro-o-tolyoxy)butanoic 
acid]  in support of registration review.  
 
This memo supersedes the previous memo (D450515, U. Hassan, 06/10/2019).  This revised 
memo incorporates changes to the spray drift assessment, occupational handler assessment, and 
occupational post-application assessment based on a decrease of the dermal absorption factor 
(DAF) from 86% to 7.8%.  In addition, the spray drift assessment was updated to incorporate 
available MCPA-specific turf transferable residue (TTR) data in place of default TTR 
assumptions (MRID 44655702).  This revised memo also clarifies errors related to the acute 
dermal toxicity category.   
 
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 the Agricultural Reentry Task Force 
(ARTF) database.  Some of these data are proprietary, and subject to the data protection 
provisions of the Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA).   
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1.0 Executive Summary 
 
HED has conducted a revised occupational and residential exposure assessment for Registration 
Review of the registered uses of the active ingredient (ai), MCPB [4-(4-chloro-o-tolyoxy) 
butanoic acid]. It is currently registered for pre- and post-emergence selective weed control to 
protect mint and pea crops from a variety of weeds including Canadian thistle, common lambs 
quarters, pigweed, smartweed, sowthistle, and morning glories. This memo supersedes the 
previous memo (D450515, U. Hassan, 06/10/2019).   
 
This memorandum contains HED’s occupational handler and post-application exposure and risk 
estimates. In addition, an assessment of non-occupational exposures resulting from spray drift 
was conducted.  There are no currently registered residential uses associated with MCPB; 
therefore, a quantitative assessment of residential exposure was not conducted. 
 
Use Profile 
MCPB is used for pre-bloom and post-emergence selective weed control in pea and mint. The 
registered products are liquid/soluble concentrate (SC) formulations and the maximum 
application rate is 1.5 lb acid equivalents (ae)/acre on peas and is 0.5 lb ae/acre on mint. MCPB 
can be applied as a broadcast application by aerial or by ground equipment. There are no 
residential uses of MCPB.    
 
Exposure Profile 
There are no currently registered residential uses of MCPB; therefore, a quantitative assessment 
of residential exposure was not conducted. However, there is the potential for non-occupational 
exposures from spray drift (dermal and/or incidental oral) which are expected to be short-term 
only. For occupational use patterns, short-and intermediate-term dermal and inhalation exposures 
are anticipated for occupational handlers and short- and intermediate-term dermal exposures for 
post-application workers. Registered labels require mixer/loaders, applicators, and other handlers 
to wear baseline clothing (i.e., long sleeved shirt and long pants, shoes and socks) and chemical 
resistant gloves. Labels include restricted entry intervals (REIs) of 12 and 24 hours.  
 
Hazard Characterization 
The toxicology database on MCPB is complete and sufficient for assessing the toxicity and 
characterizing the hazard of MCPB in acid equivalence.  A no observed adverse effect level 
(NOAEL) of 7.5 mg/kg/day was selected for the short- and intermediate-term dermal and short-
term incidental oral points of departure (PODs) based on decreased pup weights during lactation 
at the lowest observed adverse effect level (LOAEL) of 22.5 mg/kg/day in the two-generation 
reproduction toxicity study. The DAF has been reduced to 7.8% since the previous assessment. 
The Food Quality Protection Act (FQPA) Safety Factor (SF) of 10X was reduced to 1X. The 
level of concern (LOC) is 100 [10X to account for interspecies extrapolation, 10X for intra-
species variation, and 1X FQPA SF].   
 
Short- and intermediate-term inhalation endpoints were selected from the route-specific MCPB 
28-day inhalation toxicity study in rats with a no observed adverse effect concentration 
(NOAEC) of 0.05 mg/L. Observed squamous metaplasia of the laryngeal respiratory epithelium 
and hyperplasia and inflammation of the anterior larynx (Level I) and mid larynx (Level II) were 
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noted at the lowest adverse effect concentration (LOAEC) of 0.20 mg/L. Human Equivalent 
Concentrations (HECs)/Human Equivalent Doses (HEDs) were calculated. The LOC is 30 [(10X 
to account for interspecies extrapolation, 3X to account for inter-speciation variation (for 
pharmacodynamic (PD) differences)].  
 
MCPB is classified as “not likely to be a human carcinogen” based on the lack of evidence of 
carcinogenicity in mice and rats following exposure to MCPB, and there is no concern for 
mutagenicity. 
 
The MCPB risk assessments are based on the most sensitive endpoints in the toxicity database 
for MCPB and MCPA, and the points of departure (PODs) selected for risk assessment are 
considered protective of any potential adverse effects, including developmental, reproductive, 
and neurotoxic effects for infants and children. 
 
Residential Exposure and Risk Assessment 
There are no currently registered residential uses associated with MCPB; therefore, a quantitative 
assessment of residential exposure was not conducted. 
 
Non-Occupational Spray Drift Exposure 
A quantitative dermal and incidental oral spray drift assessment was conducted for MCPB, using 
available turf transferable residue (TTR) data translated from MCPA.  MCPA is a structurally 
similar chlorophenoxy herbicide and differs slightly from MCPB which contains two additional 
carbon atoms.  Metabolic enzymes typically remove carbons two at a time during degradation, in 
a process called β-oxidation.  This results in MCPB being converted to MCPA. Adult dermal risk 
estimates from indirect exposure to MCPB related to spray drift are not of concern (i.e., MOEs ≥ 
100) at the field edge for groundboom applications and aerial applications for mint or peas.  
 
Dermal and incidental oral risk estimates were combined for children (1 to <2 years old) because 
the toxicity endpoint for each route of exposure is based on decreased pup weights during 
lactation in a two-generation reproduction study. The total applicable LOC is 100 so MOEs < 
100 would be of concern.  Children’s (1 to <2 years old) dermal and incidental oral risk estimates 
from indirect exposure to MCPB related to spray drift result are not of concern at field edge for 
groundboom applications and aerial applications for mint and peas.  
 
Occupational Exposure and Risk Assessment 
There were no dermal risk estimates of concern for MCPB at baseline (i.e. single layer of 
clothing with gloves); all MOEs were ≥ the LOC of 100.  There were no inhalation risk estimates 
of concern for MCPB at baseline (i.e., no respirator); all MOEs were ≥ the LOC of 30.  All 
occupational post-application dermal risk estimates (based on MCPB-specific dislodgeable foliar 
residue (DFR) data) are not of concern (MOE ≥ 100, LOC = 100).  Based on the Agency's 
current practices, a quantitative non-cancer occupational post-application inhalation exposure 
assessment was not performed for MCPB at this time.  If new policies or procedures are put into 
place, the Agency may revisit the need for a quantitative occupational post-application inhalation 
exposure assessment for MCPB. 
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MCPB is classified as Toxicity Category III via the dermal route and Toxicity Category IV for 
skin irritation potential. This corrects the previous memo that stated that MCPB was classified as 
Toxicity Category II via the dermal route. It is not a skin sensitizer. Short- and intermediate-term 
post-application risk estimates were not a concern on day 0 (12 hours following application) for 
all post-application activities. Under 40 CFR 156.208 (c) (2), ai’s classified as Acute III or IV for 
acute dermal, eye irritation and primary skin irritation are assigned a 12-hour REI. Therefore, the 
[156 subpart K] Worker Protection Statement interim REI of 12 hours is adequate to protect 
agricultural workers from post-application exposures to MCPB. HED would recommend a REI 
of 12 hours.  
 
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 
PHED 1.1; the AHETF database; and the ARTF database; 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 website1.   
 
2.0 Risk Assessment Conclusions and Recommendations 
 
2.1 Summary of Risk Estimates 
 
There are no currently registered residential uses associated with MCPB; therefore, a quantitative 
assessment of residential exposure was not conducted. 
 
Adult dermal risk estimates from indirect exposure to MCPB related to spray drift are not of 
concern at the field edge for groundboom applications and aerial applications.  Children’s (1 to 
<2 years old) combined dermal and incidental oral risk estimates from indirect exposure to 
MCPB related to spray drift are not of concern at the field edge for groundboom applications and 
aerial applications. 
 
There were no occupational dermal or inhalation risk estimates of concern for MCPB at baseline 
(i.e., no respirator, single layer of clothing with gloves).  All occupational post-application 
dermal risk estimates are not of concern.  Based on the Agency's current practices, a quantitative 
non-cancer occupational post-application inhalation exposure assessment was not performed for 
MCPB at this time.  If new policies or procedures are put into place, the Agency may revisit the 
need for a quantitative occupational post-application inhalation exposure assessment for MCPB. 
 
2.2 Label Recommendations  
 
No label recommendations.  

 
1 https://www.epa.gov/pesticide-science-and-assessing-pesticide-risks/occupational-pesticide-handler-exposure-data 
and https://www.epa.gov/pesticide-science-and-assessing-pesticide-risks/occupational-pesticide-post-application-
exposure 
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In order to evaluate the drift potential and associated risks, an approach based on drift modeling 
coupled with techniques used to evaluate residential uses of pesticides was utilized. Essentially, a 
residential turf assessment based on exposure to deposited residues has been completed to 
address drift from the agricultural applications of MCPB.  In the spray drift scenario, the 
deposited residue value was determined based on the amount of spray drift that may occur at 
varying distances from the edge of the treated field using the AgDrift (v2.1.1) model and the 
Residential Exposure Assessment Standard Operating Procedures Addenda 1: Consideration of 
Spray Drift Policy. Once the deposited residue values were determined, the remainder of the 
spray drift assessment was based on the algorithms and input values specified in the recently 
revised (2012) Standard Operating Procedures for Residential Risk Assessment (SOPs).  
 
A screening approach was developed based on the use of the AgDrift model in situations where 
specific label guidance that defines application parameters is not available.3 AgDrift is 
appropriate for use only when applications are made by aircraft, airblast orchard sprayers, and 
groundboom sprayers. When AgDrift was developed, a series of screening values (i.e., the Tier 1 
option) were incorporated into the model and represent each equipment type and use under 
varied conditions. The screening options specifically recommended in this methodology were 
selected because they are plausible and represent a reasonable upper bound level of drift for 
common application methods in agriculture. These screening options are consistent with how 
spray drift is considered in a number of ecological risk assessments and in the process used to 
develop drinking water concentrations used for risk assessment. In all cases, each scenario is to 
be evaluated unless it is not plausible based on the anticipated use pattern (e.g., herbicides are 
not typically applied to tree canopies) or specific label prohibitions (e.g., aerial applications are 
not allowed). Section 6.1 provides the screening level drift related risk estimates.  
In many cases, risks are of concern when the screening level estimates for spray drift are used as 
the basis for the analysis. In order to account for this issue and to provide additional risk 
management options additional spray drift deposition fractions were also considered. These drift 
estimates represent plausible options for pesticide labels  
 
6.1 Combined Risk Estimates from Lawn Deposition Adjacent to Applications 
 
The spray drift risk estimates are based on an estimated deposited residue concentration as a 
result of the screening level agricultural application scenarios.  MCPB is used on mint and peas 
and can be applied via groundboom and aerial equipment. The recommended drift scenario 
screening level options are listed below:  
 

• Groundboom applications are based on the AgDrift option for high boom height and 
using very fine to fine spray type using the 90th percentile results.  

• Aerial applications are based on the use of AgDrift Tier 1 aerial option for a fine to 
medium spray type and a series of other parameters which will be described in more 

 
3 https://www.epa.gov/pesticide-science-and-assessing-pesticide-risks/models-pesticide-risk-assessment#AgDrift  
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b. MOEs at various distances from field edge = incidental oral and dermal POD (7.5 mg/kg/day) ÷ Combined (dermal + 
incidental oral) Dose (mg/kg/day), where the incidental oral and dermal dose is calculated using the algorithms provided in the 
Turf Residential SOPs (http://www.epa.gov/pesticide-science-and-assessing-pesticide-risks/standard-operating-procedures-
residential-pesticide), and the TTR used in the calculations is the estimated TTR * drift fraction of spray drift that deposits on 
lawns at various distances from the field edge (see Appendix B).  
 
7.0 Non-Occupational Bystander Post-Application Inhalation Exposure and Risk Estimates 
 
Volatilization of pesticides may be a source of post-application inhalation exposure to 
individuals nearby pesticide applications.  The agency sought expert advice and input on issues 
related to volatilization of pesticides from its Federal Insecticide, Fungicide, and Rodenticide Act 
Scientific Advisory Panel (SAP) in December 2009 and received the SAP’s final report on 
March 2, 2010 (http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OPP-2009-0687-
0037).  The agency has evaluated the SAP report and has developed a Volatilization Screening 
Tool and a subsequent Volatilization Screening Analysis 
(http://www.regulations.gov/#!docketDetail;D=EPA-HQ-OPP-2014-0219).   
During Registration Review, the agency will utilize this analysis to determine if data (i.e., flux 
studies, route-specific inhalation toxicological studies) or further analysis is required for MCPB. 
 
8.0 Occupational Exposure and Risk Estimates 
 
8.1 Occupational Handler Exposure/Risk Estimates 
 
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 exposure is expected from the proposed uses.  
The quantitative exposure/risk assessment developed for occupational handlers is based on the 
scenarios listed in Table 8.1.1. 
 
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:   
Table 4.1 provides a summary of application rates for the registered use sites.  The label 
information was pulled from the MCPB 019201 PLUS report from BEAD. 
 
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 PHED 1.1, the AHETF database, 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 
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exposure that are used in this assessment, known as “unit exposures”, are outlined in the 
“Occupational Pesticide Handler Unit Exposure Surrogate Reference Table5.”, which, along with 
additional information on HED policy on use of surrogate data, including descriptions of the 
various sources, can be found at the Agency website5.  
 
Area Treated or Amount Handled:   
The area treated/amount handled are based on ExpoSAC Policy 9.1.   
 
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 MCPB, based on the registered uses, short- and intermediate-term exposure(s) are 
expected. Since the same endpoint and POD was selected for short- and intermediate-term 
durations, short-term exposure and risk estimates are considered to be protective of potential 
intermediate-term exposure and risk.  
 
Mitigation/Personal Protective Equipment:  Estimates of dermal and inhalation exposure were 
calculated for various levels of PPE.  Results are presented for label specified PPE, defined as a 
single layer of clothing consisting of a long-sleeved shirt, long pants, shoes plus socks, gloves, 
and no respirator, as well as with various levels of PPE as necessary (e.g., double layer, etc).   
 
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 A. 
 
Combining Exposures/Risk Estimates: 
Dermal and inhalation risk estimates were not combined in this assessment, since the 
toxicological effects for these exposure routes were not similar.   
 
Summary of Occupational Handler Non-Cancer Exposure and Risk Estimates 
All dermal scenarios resulted in no risk estimates of concern for MCPB at baseline PPE (i.e., 
single layer with gloves); all MOEs were ≥ the LOC of 100.   
 
There were no inhalation risk estimates of concern for MCPB at baseline (i.e., no respirator); all 
MOEs were ≥ the LOC of 30. 
 

 
5 https://www.epa.gov/sites/production/files/2018-06/documents/opp-hed-pesticide-handler-surrogate-unit-exposure-
table-june-2018.pdf 
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The Agency matches quantitative occupational exposure assessment with appropriate 
characterization of exposure potential. While HED presents quantitative risk estimates for human 
flaggers where appropriate, agricultural aviation has changed dramatically over the past two 
decades. According the 2012 National Agricultural Aviation Association (NAAA) survey of 
their membership, the use of GPS for swath guidance in agricultural aviation has grown steadily 
from the mid 1990’s. Over the same time period, the use of human flaggers for aerial pesticide 
applications has decreased steadily from ~15% in the late 1990’s to only 1% in the most recent 
(2012) NAAA survey. The Agency will continue to monitor all available information sources to 
best assess and characterize the exposure potential for human flaggers in agricultural aerial 
applications. 
 
HED has no data to assess exposures to pilots using open cockpits.  The only data available is for 
exposure to pilots in enclosed cockpits.  Therefore, risks to pilots are assessed using the 
engineering control (enclosed cockpits) and baseline attire (long-sleeve shirt, long pants, shoes, 
and socks); per the Agency’s Worker Protection Standard stipulations for engineering controls, 
pilots are not required to wear protective gloves for the duration of the application.  With this 
level of protection, there are no risk estimates of concern for applicators. 
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1 Based on the “Occupational Pesticide Handler Unit Exposure Surrogate Reference Table” (https://www.epa.gov/pesticide-science-and-assessing-pesticide-risks/occupational-pesticide-handler-
exposure-data); Level of mitigation: Baseline, PPE, Eng. Controls. 

2 Based on registered labels (Reg. No. 7138-5; 15440-38). 
3 Exposure Science Advisory Council Policy #9.1. 
4 Dermal Dose = Dermal Unit Exposure (μg/lb ai) × Conversion Factor (0.001 mg/μg) × Application Rate (lb ae/acre) × Area Treated or Amount Handled Daily (A) × DAF (7.8 %) ÷ BW (69 kg). 
5 Dermal MOE = Dermal NOAEL (7.5 mg/kg/day) ÷ Dermal Dose (mg/kg/day). 
6 Inhalation Dose = Inhalation Unit Exposure (μg/lb ai) × Conversion Factor (0.001 mg/μg) × Application Rate (lb ae/acre) × Area Treated or Amount Handled Daily (A ) ÷ BW (80 kg). 
7 Inhalation MOE = Inhalation HED (0.81 mg/kg/day) ÷ Inhalation Dose (mg/kg/day). 
Typical acreage = peas; high acreage = mint 
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8.2 Occupational Post-application Exposure/Risk Estimates 
 
HED uses the term post-application to describe exposures that occur when individuals are 
present in an environment that has been previously treated with a pesticide (also referred to as re-
entry exposure).  Such exposures may occur when workers enter previously treated areas to 
perform job functions, including activities related to crop production, such as scouting for pests 
or harvesting.  Post-application exposure levels vary over time and depend on such things as the 
type of activity, the nature of the crop or target that was treated, the type of pesticide application, 
and the chemical’s degradation properties.  In addition, the timing of pesticide applications, 
relative to harvest activities, can greatly reduce the potential for post-application exposure. 
 
8.2.1 Occupational Post-application Inhalation Exposure/Risk Estimates 
 
There are multiple potential sources of post-application inhalation exposure to individuals 
performing post-application activities in previously treated fields. These potential sources 
include volatilization of pesticides and resuspension of dusts and/or particulates that contain 
pesticides.  The Agency sought expert advice and input on issues related to volatilization of 
pesticides from its Federal Insecticide, Fungicide, and Rodenticide Act Scientific Advisory Panel 
(SAP) in December 2009 and received the SAP’s final report on March 2, 2010 
(http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OPP-2009-0687-0037).  The 
Agency has evaluated the SAP report and has developed a Volatilization Screening Tool and a 
subsequent Volatilization Screening Analysis 
(https://www.regulations.gov/#!docketDetail;D=EPA-HQ-OPP-2014-0219).  During 
Registration Review, the Agency will utilize this analysis to determine if data (i.e., flux studies, 
route-specific inhalation toxicological studies) or further analysis is required for MCPB. 
 
In addition, the Agency is continuing to evaluate the available post-application inhalation 
exposure data generated by the Agricultural Reentry Task Force.  Given these two efforts, the 
Agency will continue to identify the need for and, subsequently, the way to incorporate 
occupational post-application inhalation exposure into the Agency's risk assessments. 
 
Although a quantitative occupational post-application inhalation exposure assessment was not 
performed, an inhalation exposure assessment was performed for occupational/commercial 
handlers.  Handler exposure resulting from application of pesticides outdoors is likely to result in 
higher exposure than post-application exposure.  Therefore, it is expected that these handler 
inhalation exposure estimates would be protective of most occupational post-application 
inhalation exposure scenarios. 
 
8.2.2 Occupational Post-application Dermal Exposure/Risk Estimates 
 
Occupational Post-application Dermal Exposure Data and Assumptions 
A series of assumptions and exposure factors served as the basis for completing the occupational 
post-application risk assessments.  Each assumption and factor is detailed below on an individual 
basis. 
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Study Summary: The trial was conducted in two test sites during the 2017 growing season: North 
Dakota and Washington. One application was made to pea foliage at a target application rate of 
1.5 lb ae/A. Actual application rates were 1.49-1.50 lb ae/A MCPB (99.5-100% of target). Leaf 
samples were collected prior to and immediately after the application (when spray on the crop 
leaves had dried), 4, 8 hours after the application, and at 1, 2, 3, 5, 7, 9/10, 14, 21, 28, and 35 
days after treatment (DAT). At each sampling interval, three replicate DFR samples were 
collected from the treated plot. One control sample was collected from the control plot at each 
sampling interval. At the North Dakota (ND) site, average residues of MCPB (and percent of 
application rate) were highest immediately after the application (0DAT) at 1,937 ng/cm2 (11.6%) 
and declined rapidly to below LOQ at 3DAT, except for one slight increase at 1,709 ng/cm2 
(10.2%) at 0.33DAT. Dissipation of residues was possibly affected by rainfall. The Study Report 
reported 0.11 inches of rain at 1DAT. A total of 2.33 inches of rain fell during the trial period. At 
the Washington (WA) site, average residues of MCPB (and percent of application rate) were 
highest immediately after the application (0DAT) at 1,431 ng/cm2 (8.5%) and declined steadily 
to below LOQ at 14DAT. There was no rain during the trial period which may account for the 
slower dissipation of residues. HED assumed first-order dissipation kinetics to generate 
dissipation curves for MCPB using average corrected DFR values collected after the application 
through the first interval where all individual values were <LOQ. For the ND site, dissipation 
curves were prepared using average corrected DFR values through 3DAT. For the WA site, 
dissipation curves were prepared using average corrected DFR values through 14DAT. HED 
calculated half-lives on pea leaves are 0.4 days (R2 = 0.9173) at the North Dakota site and 
1.7 days (R2 = 0.9173) at the Washington site. The predicted day 0 value of 714.9 ng/cm2 (0.715 
mg/cm2) from the Washington test site was used to estimate occupational post-application 
exposure and risk; it would be considered protective of the North Dakota test site. No adjustment 
was necessary for the application rate for pea since the study application rate and the registered 
label rates are the same.  
 
The DFR estimates for mint were adjusted from the pea DFR Study.  The label rate (0.5 lb ai/A) 
for mint was less than that used in the study (1.5 lb ai/A).  The DFR estimate was adjusted by the 
ratio of the label application rate to the study application rate.  This factor was applied to the pea 
DFR study data (0.715 mg/cm2 x (0.5 lb ai/A ÷1.5 lb ai/A) = 0.238 mg/cm2) 
 
Occupational Post-application Non-Cancer Dermal Exposure and Risk Estimate Equations 
The algorithms used to estimate non-cancer exposure and dose for occupational post-application 
workers can be found in Appendix A. 
 
Occupational Post-application Non-Cancer Dermal Risk Estimates 
All occupational post-application dermal risk estimates are not of concern (MOE ≥ 100, LOC = 
100).  
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Appendix A.  Summary of Occupational and Residential Non-cancer Algorithms 
 
Occupational Non-cancer Handler Algorithms 
 
Potential daily exposures for occupational handlers are calculated using the following formulas: 
 

E=UE * AR * A * 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 A or lb ai/gal), and 
A = area treated or amount handled (e.g., A/day, gal/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 Post-application Algorithms 
 
Potential daily exposures for occupational post-application workers are calculated using the 
following formulas: 
 

DFRt=AR *  F* (1-D)t* �4.54E8
ug
lb
� * �2.47E-8

A
cm2� 

 
where: 
 
DFRt = dislodgeable foliage residue on day "t" (µg/cm2), 
AR = application rate (lb ai/acre), 
F = fraction of ai retained on foliage or 25% (unitless), 
D = fraction of residue that dissipates daily or 10% (unitless), and 
t = number of days after application day (days). 
 

E=TC * DFR t * ET * 0.001
mg
ug

 

 
 
where: 
E = exposure  (mg ai/day), 
TC  = transfer coefficient (cm2/hr), 
DFRt = dislodgeable foliar residue on day “t” (µg/cm2), and 
ET = exposure time (hours/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 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 dose received by occupational post-application workers is compared to the 
appropriate POD (i.e., NOAEL) to assess the risk to occupational post-application workers.  All 
MOE values are calculated using the following formula: 
 

MOE= 
POD
ADD
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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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dropped to below the LOQ by 1DAT for all analytes and all treatments at the WI site.  The lower 
residues and earlier maximum TTR values at the WI site are likely due to rainfall during 
sampling.  Rain began to fall lightly during the 8-hr sampling interval, after samples for 
treatments 1 and 2 had been collected.  TTR cloths collected in treatments 3-5 were damp from 
the falling rain during sampling.  A total of 0.025 inch fell by the end of the 8-hr sampling 
interval.  An additional 0.145 inches fell between the 8- and 12-hr sampling (0.17 inch total for 
the day).  All subsequent TFR samples were damp resulting from humid conditions (dew or 
overnight rainfall).  A summary of the highest average TTR values for each treatment type is 
provided below. 
 

• TRT 3 (Clean Crop MCP Amine 4): The highest average TTR values (and percent of 
application rate) for MCPA were 1.04 μg/cm2 (6.28%) at the CA site and 0.134 μg/cm2 

(0.798%) at the WI site.   
• TRT 5 (Triamine II Optical): The highest average TTR values (and percent of 

application rate) were 1.67 μg/cm2 (10.1%) for MCPA, 1.01 μg/cm2 (12.0%); 
corresponding TTR values (and percent application rate) at the WI site were 0.993 
μg/cm2 (5.98%) for MCPA. 

 
A regression analysis was not performed on the data generated in this study due to the nature of 
the dissipation pattern (i.e. peak residues generally observed at the 8- or 12-hr sampling interval). 
 
 


