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1.0 Executive Summary 
 
Background 
 
MCPA (4-chloro-o-tolyloxyacetic acid) is a selective, post-emergence systemic herbicide used 
for the control of annual and perennial broadleaf weeds. MCPA belongs to the phenoxy or 
phenoxyacetic acid family. Phenoxy herbicides act by simulating the action of natural plant 
hormones and produce uncoordinated cell division and plant growth. MCPA is registered for use 
on residential lawns, ornamental turf and trees, golf courses, parks, roadsides, rights of way; and 
for agricultural use on alfalfa, barley, clover, flax, oats, pasture and rangeland grass, peas, rye, 
triticale, wheat, and grass grown for seed.   
 
Exposure to MCPA may occur from ingestion of residues in foods and in drinking water. There 
is the potential for dermal and inhalation exposure for adults (handlers) who mix and or apply 
MCPA. Exposure may also occur for adults (dermal) and children (dermal, incidental oral, 
episodic oral) who enter residential areas that have been previously treated with MCPA, such as 
lawns and golf courses. In addition, there is the potential for exposure to spray drift from 
agricultural applications onto non-occupational sites such as lawns.  The Health Effects Division 
(HED) has conducted a human health risk assessment to support the Registration Review of 
MCPA.  Assessments were performed for potential dietary, residential, aggregate, non-
occupational spray drift, and occupational exposures.  
 
Based on the currently registered uses of MCPA, the durations of exposure are expected to be 
both short- (1 to 30 days) and intermediate-term (1 to 6 months) for occupational handlers.  
Residential handler, post-application, and spray drift exposure durations are expected to be short-
term only. There are some labels that do not require any specific clothing or personal protective 
equipment (PPE); however, most MCPA labels require at least a baseline layer of clothing, 
which is a long-sleeved shirt, long pants and shoes plus socks.  Many also require additional PPE 
such as chemical resistant gloves, double layer clothing, respirators, protective eyewear, and 
chemical resistant footwear.  Restricted entry intervals (REIs) of 12 hours to 48 hours are listed 
on the registered labels.  
 
For tolerance enforcement, the residue of concern is MCPA. For risk assessment purposes, the 
residue of concern in livestock commodities is MCPA, but in plant commodities the residues of 
concern include both MCPA and its metabolite 2-HMCPA [(4-chloro-2-
hydroxymethylphenoxy)acetic acid]. The residue of concern in drinking water is MCPA. MCPA 
is a metabolite of MCPB (4-(4-chloro-2-methylphenoxy)butanoic acid), which is also a pesticide 
active ingredient. A separate human health risk assessment will be issued for MCPB. 
 
Formulations of MCPA are available in acid, salt, amine, or ester forms. The active ingredients 
are MCPA acid (MCPA; PC code 030501), MCPA sodium salt (MCPA Na; PC code 030502), 
MCPA dimethylamine salt (MCPA DMA; PC code 030516), and MCPA 2-ethylhexyl ester 
(MCPA 2-EHE; PC code 030564). HED’s Hazard Identification Assessment Review Committee 
(HIARC) concluded that the toxicity of all forms of MCPA were essentially identical. The 
toxicity database for MCPA is complete for assessing all formulations of MCPA (acid, salt, 
amine, and ester) (TXR 0052196, P. Chin, 10/29/2003; HIARC report). 
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Hazard  
 
The kidney is the major target organ following MCPA exposure. In the subchronic 
inhalation toxicity study, respiratory tract effects were observed following repeat inhalation 
exposure. Additional toxic effects include neurotoxicity, which was observed in the acute and 
subchronic neurotoxicity (ACN/SCN) studies and in a rat developmental toxicity study. The 
developmental neurotoxicity study (DNT) did not identify developmental neurotoxicity.  
 
Quantitative susceptibility was observed in the rat developmental toxicity study with MCPA acid 
based on increased incidence of skeletal retardation and decreased fetal body weight at a dose 
that was a maternal No Observed Adverse Effect Level (NOAEL). There was also quantitative 
susceptibility in the two-generation rat reproductive toxicity study with MCPA acid as evidenced 
by decreased lactational pup body weight at an offspring Lowest Observed Adverse Effect Level 
(LOAEL) corresponding to a parental NOAEL. Qualitative susceptibility was noted in the DNT 
study based on increased pup mortality and body weights at the same LOAEL as the maternal 
LOAEL (decreased body weight and food consumptions).   
 
MCPA is classified as “Not Likely to Be Carcinogenic to Humans,” based on long-term studies 
in rats and mice, and there are low mutagenicity concerns. There is no concern for 
immunotoxicity, and it has been recommended that the immunotoxicity testing be waived (TXR 
0056819, J. Leshin, 11/5/2013). 
 
The MCPA risk assessments are based on the most sensitive endpoints in the toxicity database, 
and the points of departure (PODs) selected for risk assessment are considered protective of any 
potential adverse effects, including developmental and neurotoxic effects for infants and 
children. For acute dietary (females 13-49 years old), chronic dietary, incidental oral, and 
residential dermal exposures, the Food Quality Protection Act (FQPA) safety factor (SF) is 
reduced to 1X.  However, for acute dietary (general population including infants and children), 
acute oral (episodic ingestion), and residential inhalation exposures a 10X FQPA SF is retained 
as an uncertainty factor (UF) for the use of a LOAEL to extrapolate to a NOAEL (UFL). 
 
The residential/occupational dermal and residential incidental oral level of concern (LOC) is 
100, which includes a 10X interspecies extrapolation UF and a 10X intraspecies variability UF. 
The dermal absorption factor (DAF) is 22%. The residential/occupational inhalation LOC is 300, 
which includes the following UFs: 3X interspecies extrapolation, 10X intraspecies variability, 
and a 10X FQPA(residential)/UFL (occupational); the standard interspecies extrapolation UF is 
reduced from 10X to 3X because a route-specific study is available and the calculation of human 
equivalent concentrations accounts for pharmacokinetic differences between human and the 
experimental species used in the selected study (rat). The residential acute oral (episodic 
ingestion) LOC is 1000, which includes the following UFs: 10X interspecies extrapolation, 10X 
intraspecies variability, and a FQPA SF as a UFL (10X). 
 
For MCPA, it is possible to combine incidental oral and dermal exposures because those routes 
have a common toxicological endpoint (decreased pup weight during lactation). However, the 
inhalation exposure endpoint is respiratory tract effects, so the inhalation exposure cannot be 
combined with either oral or dermal exposures. 
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Dietary 
 
Unrefined acute and chronic dietary (food and drinking water) risk assessments were conducted 
using tolerance-level residues in food and 100% crop treated (CT) for all commodities. Default 
food processing factors were used. For drinking water, high-end estimated drinking water 
concentrations (EDWCs) were derived from modeling based on the highest labeled use rates and 
most vulnerable areas. All acute and chronic dietary (food and drinking water combined) risk 
estimates do not exceed the level of concern (100% of the acute or chronic population adjusted 
dose (aPAD or cPAD)) for the general U.S. population and all population subgroups. The acute 
risk estimates at the 95th percentile of exposure are 10% of the aPAD for the U.S. population, 
and 29% of the aPAD for infants (the most highly exposed population subgroup). The chronic 
dietary risk estimates are 12% of the cPAD for the U.S. population, and 28% of the cPAD for 
infants (the most highly exposed population subgroup). 
 
Residential 
 
The residential handler dermal and inhalation margins of exposure (MOEs) are all greater than 
the LOC (dermal LOC is 100 and inhalation LOC is 300) and are not of concern. Dermal MOEs 
range from 260 to 10,000,000. Inhalation MOEs range from 5,200 to 2,600,000. 
 
For application to residential turf, the maximum application rate identified in the previous 
Reregistration Eligibility Document (RED)1 was 1.5 lb ae/A; however, there is a registered label 
for a granular product that allows calculation of a higher single application rate (1.85 lb ae/A).  
Therefore, both rates have been included in the assessment for granular applications to 
residential turf.  In addition, during the comment period on the MCPA Proposed Interim 
Decision (PID), the Registrant proposed a lower maximum application rate for liquid 
formulations of 1.25 lb ae/A for residential turf applications.  Since there were residential post-
application risk estimates of concern for the liquid formulations only at the 1.5 lb ae/A rate, this 
reduced rate has been assessed for that formulation. 
 
Chemical specific turf transferable residue (TTR) data for liquids are available for MCPA and 
were used to assess exposures from liquid formulations only (default assumptions were used for 
the granular formulations).  Using Day 0 default TTR assumptions for granular formulations, all 
residential post-application scenarios are not of concern (MOEs are greater than the LOC of 
100).  Using the Day 0 predicted chemical-specific TTR values for liquid formulations, none of 
the residential post-application scenarios are of concern (MOEs are greater than the LOC of 
100), except for exposures from high contact lawn activities on lawns treated with liquid 
formulations for adults and children (1 to <2 years old).  At the current 1.5 lb ae/A rate, the 
dermal MOEs resulting from high contact activity are 41 and 21 for adults and children, 
respectively, and the combined (dermal and incidental oral) MOE for children is 19.  At the 
proposed 1.25 lb ae/A rate, the dermal MOEs resulting from high contact activity are 50 and 25 
for adults and children, respectively, and the combined (dermal and incidental oral) MOE for 
children is 23.    
 

 
1 https://www.regulations.gov/document?D=EPA-HQ-OPP-2004-0239-0022 
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Use of Day 0 chemical-specific TTR values in the residential post-application assessment is 
considered a screening level, conservative approach.  Since this approach has resulted in risk 
estimates of concern for high contact lawn activity scenarios for the liquid formulations, HED 
has considered the modeled daily residue dissipation from the available MCPA TTR liquid 
formulation data to further characterize residential post-application exposures.   
 
For the current 1.5 lb ae/A rate, when considering a 9-day residue average, the short-term 
residential post-application risk estimates for high contact activities are not of concern for adults 
and children.  The adult dermal MOE is 220 and the child combined (dermal and incidental oral) 
MOE is 100.  Since the 9-day average TTR refinement resulted in a combined (dermal and 
incidental oral) MOE of 100, which is at the LOC, for children conducting high contact lawn 
activities, it is not possible to aggregate (combine) those exposures with dietary exposure as 
there is no room available in the ‘risk cup’ for any additional exposures.  Therefore, for this 
scenario, HED has back-calculated the minimum number of days the TTR data would need to be 
averaged in order to reach an aggregate risk estimate that is not of concern. It was determined 
that an 11-day average TTR results in a combined (dermal and incidental oral) MOE of 120 for 
children (which results in an aggregate MOE of 100) and is not of concern.  For the proposed 
1.25 lb ae/A rate, a 9-day average TTR value results in a combined (dermal and incidental oral) 
MOE that is not of concern for either the residential post-application assessment or the aggregate 
assessment. 
 
The episodic granule ingestion scenario for children results in a MOE of 840, with a LOC of 
1000.  However, considering both the limited exposure potential and the highly protective safety 
factors used in this assessment, HED has no risk concern for this scenario.  In addition, the 
calculated maximum single application rate (1.85 lb ae/A) used for this scenario (calculated 
based on information provided on the registered label) exceeds the maximum single application 
rate of 1.5 lb ae/A identified in the MCPA Reregistration Eligibility Decision (RED)2 for 
residential turf.  The maximum single rate of 1.85 lb ae/A was used in the calculations of 
exposure and risk.  If the maximum single application rate of 1.5 lb ae/A is used in the 
calculations, the resulting MOE is 1000.  
 
Aggregate 
 
The acute and chronic aggregate risk assessments include food and drinking water only. There 
are no acute or chronic aggregate risk estimates of concern for the registered uses of MCPA.  
 
The short-term aggregate risk assessments include residential exposures and average dietary 
(food and water) exposures. Residential exposure scenarios for adults and children 1 to <2 years 
old for the liquid formulations that resulted in risk estimates of concern (when using Day 0 TTR 
values) are not included in this aggregate assessment as combining those exposures with dietary 
exposures would result in even greater risk estimates of concern. The selected residential 
exposure scenarios for aggregation, adults conducting high contact lawn activities (granules), 
children playing golf (liquid formulation), and children conducting high contact lawn activities 
(granules), represent the worst-case risk estimates of the residential scenarios that were 
determined not to be of concern using day of application residues.  For the liquid formulation 

 
2 https://www.regulations.gov/document?D=EPA-HQ-OPP-2004-0239-0022 
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scenarios, the short-term aggregate MOEs are not of concern; children 6 to <11 years old (320), 
and children 11 to <16 years old (400) are above the LOC (100) and are not of concern.  For the 
granular formulation scenarios, aggregate assessments were conducted assuming both the 1.85 lb 
ae/A rate and the 1.5 lb ae/A rate.  At both the 1.85 and 1.5 lb ae/A rate, the short-term aggregate 
MOEs for adults are not of concern, at 190 and 230, respectively).  For children 1 to <2 years 
old, the short-term aggregate MOE at the 1.85 lb ae/A rate is less than the LOC of 100 (95), but 
at the 1.5 lb ae/A rate, the MOE is not of concern (110).    
 
For the residential exposure scenarios with liquid formulations that resulted in risk estimates of 
concern (when using Day 0 chemical-specific TTR values), an aggregate assessment was 
performed incorporating the residential exposures estimated using the refinement of average 
TTR values. These scenarios include adults and children 1 to <2 years old conducting high 
contact activities on lawns treated with liquid formulations. At the current 1.5 lb ae/A rate and 
using 11-day average TTR, the short-term aggregate MOE for adults is 210 and for children 1 to 
<2 years old is 100.  For the proposed 1.25 lb ae/A rate and using 9-day average TTR, the short-
term aggregate MOE for adults is 220 and for children 1 to <2 years old is 100. 
 
Spray Drift 
 
There is the potential for non-occupational post-application exposure from spray drift. For 
children, dermal and incidental oral risk estimates from indirect exposure to MCPA related to 
spray drift were not of concern at the field edge. Adult dermal risk estimates from spray drift are 
not of concern at the field edge.  
 
Occupational 
 
Most occupational handler scenarios are not of concern (MOEs are greater than the LOC; dermal 
LOC is 100 and inhalation LOC is 300) with baseline clothing or engineering controls (for aerial 
applications); however, there are several scenarios that require additional PPE, including 
coveralls and gloves, to reach acceptable MOEs.  In addition, there are a couple of scenarios that 
are still of concern even with maximum PPE. In all cases, dermal exposures are driving the risk 
concerns. 
 
All occupational post-application scenarios are not of concern on the day of application (MOEs 
are greater than the dermal LOC of 100) except irrigation (handset) for forage crop (which is no 
longer of concern 1 day after treatment (DAT)). 
 
Based on the Agency’s current practices, a quantitative non-cancer occupational post-application 
inhalation exposure assessment was not performed for MCPA 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 MCPA. 
 
Environmental Justice 
 
Potential areas of environmental justice concerns, to the extent possible, were considered in this 
human health risk assessment (see Section 3.5). 
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Human Data 
 
See Appendix D for information regarding the use of human research data in this assessment. 
 
2.0 HED Conclusions 
 
Dietary:  There are no dietary (food and drinking water) risk estimates of concern. 
 
Residential: 
 

• There are no residential handler risk estimates of concern.   
• For granular formulations, there are no residential post-application risk estimates of 

concern for any activities.   
• For liquid formulations, there are no residential post-application risk estimates of concern 

for mowing turf, but there are risk estimates of concern for exposures from high contact 
lawn activities for adults and children when using Day 0 TTR. When considering average 
TTR inputs (e.g., 11-day average TTR for the current 1.5 lb ae/A application rate and 9-
day average TTR for the proposed 1.25 lb ae/A rate), these scenarios are not of concern 
for both the residential post-application assessment and when considering the aggregate 
assessment of residential plus dietary exposures. 

• The episodic granule ingestion scenario for children results in a MOE of 840, with a LOC 
of 1000; however, considering the limited exposure potential and highly protective safety 
factors, HED has no risk concern for this scenario.  In addition, the calculated maximum 
application rate used in the assessment is higher than the maximum application rate 
identified in the MCPA RED for residential turf.  Using the lower maximum application 
rate results in an MOE of 1000. 

 
Aggregate:  The selected residential exposure scenarios for aggregation (adults conducting high 
contact lawn activities (granules), children playing golf (liquid formulation), and children 
conducting high contact lawn activities (granules)), represent the worst-case risk estimates of the 
residential scenarios that were determined not to be of concern using day of application residues.  
For the liquid formulation scenarios, the short-term aggregate MOEs are not of concern; children 
6 to <11 years old (320), and children 11 to <16 years old (400) are above the LOC (100) and are 
not of concern.  For the granular formulation scenarios, aggregate assessments were conducted 
assuming both the 1.85 lb ae/A rate and the 1.5 lb ae/A rate.  At both the 1.85 and 1.5 lb ae/A 
rate, the short-term aggregate MOEs for adults are not of concern, at 190 and 230, respectively).  
For children 1 to <2 years old, the short-term aggregate MOE at the 1.85 lb ae/A rate is less than 
the LOC of 100 (95), but at the 1.5 lb ae/A rate, the MOE is not of concern (110).    
 
For the residential exposure scenarios with liquid formulations that resulted in risk estimates of 
concern (when using Day 0 chemical-specific TTR values), an aggregate assessment was 
performed incorporating the residential exposures estimated using the refinement of average 
TTR values. These scenarios include adults and children 1 to <2 years old conducting high 
contact activities on lawns treated with liquid formulations. At the current 1.5 lb ae/A rate and 
using 11-day average TTR, the short-term aggregate MOE for adults is 210 and for children 1 to 
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<2 years old is 100.  For the proposed 1.25 lb ae/A rate and using 9-day average TTR, the short-
term aggregate MOE for adults is 220 and for children 1 to <2 years old is 100. 
 
Spray Drift:  Indirect exposure to MCPA as a result of spray drift are not of concern for children 
and adults at the field edge.   
 
Occupational:  There are occupational handler scenarios that are of concern even when 
considering additional PPE; dermal exposures are driving the risk estimates for these scenarios. 
All occupational post-application scenarios are not of concern on the day of application except 
irrigation (handset) for forage crop (which is no longer of concern 1 DAT). 
 
2.1 Data Deficiencies 
 
Residue Chemistry 
 
There are adequate residue data to support the application of MCPA to small grains underseeded 
with alfalfa or clover (D427332, D. Drew, 5/27/2015). There are no residue data to support the 
direct application of MCPA to alfalfa and clover stands, which could result in higher residues 
than applications to an underseeded crop. Current tolerances listed for alfalfa and clover are 
based on data for the small grains underseeded uses and do not reflect potential residues resulting 
from direct application to alfalfa and clover. The uses for direct application to alfalfa and clover 
should be removed from the MCPA labels. Alternatively, appropriate alfalfa and clover crop 
field trials should be performed according to the 860.1500 Guideline in order to retain a direct 
application use.   
 
Residential and Occupational 
 
Chemical-specific dislodgeable foliar residue (DFR) data (Guideline 875.2100) are not available 
for MCPA (these data were originally requested in HED’s memorandum MCPA Human Health 
Risk Assessment Scoping Document in Support of Registration Review, D414988, A. LaMay, 
2/6/2014).  However, there is a DFR study available for MCPB3, which has been determined to 
be acceptable for use in assessing post-application exposures to MCPA.  These data can be used 
as a surrogate since MCPB is also a phenoxy compound that shares a similar chemical structure 
and physical properties to MCPA.  Due to the availability and use of the MCPB DFR data, 
MCPA-specific DFR data are no longer required.     
 
Liquid TTR data are available for MCPA, and were used to represent liquid formulations in the 
post-application assessment. Default TTR data were used for granular formulations in the post-
application assessments. Submitting TTR data on the granular formulation would help refine the 
assessment for that formulation.  
 
2.2 Tolerance Considerations 
 

 
3 D445914.  Data Evaluation Record for Study: “Determination of Dislodgeable Foliar Residues on Pea Foliage Treated with 
MCPB”.  MRID 50515601.  6/10/2019. 
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2.2.1 Enforcement Analytical Method 
 
For enforcement of tolerances for residues of MCPA, PAM Vol. II lists PAM Vol. I Sections 
221.1, 421, and 422. No limit of quantitation is specified. It is noted that Section 221.1 has now 
become Section 402 (gas chromatography (GC) method for acids and phenols) and Sections 421 
and 422 (thin-layer chromatography (TLC) methods) no longer exist. The Residue Chemistry 
Chapter of the Registration Standard dated 8/31/1981 noted that the PAM Vol. I method is 
adequate for enforcement of tolerances for residues of MCPA in livestock commodities as-is, but 
recommended that the method be modified with a hydrolysis step for enforcement of MCPA 
tolerances for plant commodities. The current PAM Vol II methods are adequate for the 
enforcement of MCPA on plants and livestock commodities and no further modifications are 
required at this time. The data requirement for 860.1340 residue analytical methods is fulfilled. 
 
The analytical standard for MCPA (CAS # 94-74-6) is available at the EPA National Pesticide 
Standards Repository with an expiration date of October 1, 2023 [email communication from G. 
Verdin, June 26, 2020]. A fresh reference standard can be provided to the Repository, and then 
replenished as requested by the Repository. The reference standard should be sent to the 
Analytical Chemistry Lab, which is located at Fort Meade, to the attention of Theresa Cole at the 
following address: 
 

USEPA 
National Pesticide Standards Repository/Analytical Chemistry Branch/OPP 
701 Mapes Road 
Fort George G. Meade, MD 20755-5350 

 
The full 9-digit zip code is mandatory or the mail will be returned. 
 
2.2.2 Recommended Tolerances 
 
Tolerances for residues of MCPA are currently expressed in 40 CFR §180.339 in terms of parent 
compound MCPA, which is the residue of concern for enforcement in both plant and livestock 
commodities. The tolerance definition for MCPA residues should be updated to comply with 
Guidance on Tolerance Expressions (S. Knizer, 5/27/2009) to read as follows: 
 

“(a) General. Tolerances are established for residues of the herbicide MCPA, including 
its metabolites and degradates, in or on the commodities in the table below. Compliance 
with the tolerance levels specified below is to be determined by measuring only MCPA, 
2-(4-chloro-2-methylphenoxy)acetic acid, in or on the commodity.” 
 

Currently, plant commodities are listed in the table in 40 CFR 180.339(a)(1) and livestock 
commodities are listed in the table under 40 CFR 180.339(a)(2). HED recommends that both 
plant and livestock commodities be listed under 40 CFR 180.339(a)(1) as the tolerance 
expression is the same for plant and livestock commodities. A summary of the MCPA tolerance 
reassessment for the livestock and crop commodities and recommended modifications in 
commodity definitions are presented in Table 2.2.2. 
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grasses were tested (bermuda, fescue, and brome) to establish a group tolerance. Using the 
OECD calculation procedure, the tolerance levels are 200 ppm for grass, forage and 400 ppm for 
grass, hay (Appendix C of D448530). To harmonize with Codex MRLs, HED recommends a 
tolerance of 500 ppm for grass, hay.   
 
HED has reviewed tolerances for flax, wheat, grain and wheat, hay and has determined that 
current tolerances are too high. Upon review, crop field trial studies reflecting the use of MCPA 
on wheat showed residue levels that were lower than current tolerances (MRID 45763101; 
Guideline 860.1500). The study used exaggerated rates (2x label rate) of MCPA DMAS, MCPA 
2-EHE, and MCPA NA on wheat crops in the United States. Using the OECD calculation 
procedure, the tolerance levels are 0.2 ppm for wheat, grain and 40 ppm for wheat, hay 
(Appendix C of D448530). To harmonize with Codex MRLs, HED recommends a tolerance of 
50 ppm for wheat, hay. These values were translated to barley, oat, and rye crops based on 
previous translation decisions.   
 
Flax crop field trial data (MRID 46242401; Guideline 860.1500) had been received and were 
reviewed by HED. The recent data indicated that the current tolerance of 0.1 ppm is too high.  
All samples collected were below the method limit of quantification (LOQ) of 0.025 ppm. To 
harmonize with Codex, HED recommends a tolerance of 0.01 ppm as more recent field trial data 
were available from Canada with a lower LOQ of 0.01 ppm and a higher application rate (2x 
U.S. field trial data). These data were reviewed in 2012 in the Joint FAO/WHO Meeting on 
Pesticide Residues (JMPR) report number 257 for MCPA.  
 
Hog and ruminant products and milk tolerances were updated based on new data received from 
the MCPA Task Force Three (MRID 47075201; Guideline 860.1480), and on the latest dietary 
burden calculations (See D448530, section 5.2.2.2 Estimated Secondary Residues in Livestock 
for more detailed information).  
 
The Agency now follows the Organization for Economic Cooperation and Development (OECD) 
rounding class practice. As a result, HED is recommending that the trailing zeros from tolerances 
be removed in order to conform to OECD guidelines, as shown in Table 2.2.2. 
 
2.2.3 International Harmonization 
 
Canada, Codex, and the U.S. have the same MCPA residue definition; residues of both free and 
conjugated MCPA are regulated (See Appendix C). There are currently no established MRLs 
from Codex or Canada for alfalfa, clover, lespedeza, trefoil, or vetch commodities. The U.S. 
tolerance level for meat (horse, sheep, cattle and goat) are harmonized with Codex MRLs. HED 
recommends that the tolerance levels for milk and for livestock byproducts (horse, sheep, cattle 
and goat) fat and meat be revised to harmonize with Codex levels. HED also recommends that 
the tolerance levels for the following plant commodities be revised to harmonize with Codex 
levels: flax seed, dry peas, grass hay, and the forage, grain, hay, and straw of barley, oat, rye, and 
wheat.  
 
2.3 Label Recommendations 
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3.2 Physical/Chemical Characteristics 
 
Appendix B summarizes the physical and chemical properties of MCPA, MCPA DMA and 
MCPA 2-EHE. No chemical identification information is available concerning the MCPA Na 
salt, except that it is water soluble. It is expected that this compound rapidly dissociates in an 
aqueous medium. 
 
Both MCPA and MCPA DMA have low vapor pressure and significant exposure to these 
chemicals in the vapor phase is not expected. The octanol/water partitioning coefficient is also 
low, indicating that MCPA and MCPA DMA are unlikely to accumulate in fatty tissues. MCPA 
DMA rapidly dissociates in an aqueous medium to form the phenoxy moiety anion and the 
dimethyl ammonium ion. MCPA is practically insoluble in water. 
 
MCPA 2-EHE has a low vapor pressure and significant exposure to the vapor phase is not 
expected. It has a high octanol/water partitioning coefficient and could potentially accumulate in 
fatty tissues. MCPA 2-EHE is practically insoluble in water. 
 
MCPA DMA and MCPA 2-EHE will be rapidly converted to the free acid in the environment via 
dissociation (MCPA DMA), and hydrolysis and/or microbial degradation in soil (MCPA 2-
EHE). MCPA is moderately stable in the environment and is mobile. 
 
3.3 Pesticide Use Pattern 
 
MCPA is registered for use on residential lawns, ornamental turf and trees, golf courses, parks, 
roadsides, rights of way; and for agricultural use on alfalfa, barley, clover, flax, oats, pasture and 
rangeland grass, peas, rye, triticale, wheat, and grass grown for seed. The end-use product 
formulations of MCPA include emulsifiable concentrates, soluble concentrates, liquids, granules, 
and ready-to-use (RTU) products. MCPA may be applied using aerial, groundboom, spreader or 
handheld equipment. There are some labels that do not require any specific clothing or PPE; 
however, most MCPA labels require at least a baseline layer of clothing, which is a long-sleeved 
shirt, long pants and shoes plus socks.  Many also require additional PPE such as chemical 
resistant gloves, double layer clothing, respirators, protective eyewear, and chemical resistant 
footwear.  Restricted entry intervals (REIs) of 12 hours to 48 hours are listed on the registered 
labels.  
 
The application rates of MCPA are summarized in the Line by Line, and Maximum Use Scenario 
Pesticide Label Usage Summary (PLUS) Reports as generated by OPP’s Biological and 
Economic Analysis Division (BEAD). 
 
For application to residential turf, the maximum application rate identified in the previous 
Reregistration Eligibility Document (RED)4 was 1.5 lb ae/A; however, there is a registered label 
for a granular product that allows calculation of a higher single application rate (1.85 lb ae/A).  
Therefore, both rates have been included in the assessment for granular applications to 
residential turf.  In addition, during the comment period on the MCPA Proposed Interim 
Decision (PID), the Registrant proposed a lower maximum application rate for liquid 

 
4 https://www.regulations.gov/document?D=EPA-HQ-OPP-2004-0239-0022 
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formulations of 1.25 lb ae/A for residential turf applications.  Since there were residential post-
application risk estimates of concern for the liquid formulations only at the 1.5 lb ae/A rate, this 
reduced rate has been assessed for that formulation. 
 
3.4 Anticipated Exposure Pathways 
 
MCPA is registered for use on several agricultural crops as well as on nonagricultural areas 
including ornamentals and turf (e.g., golf courses and residential lawns). Exposure to MCPA 
may occur from ingestion of residues in foods and in drinking water. There is the potential for 
dermal and inhalation exposure for adults (handlers) who mix and or apply MCPA. Exposure 
may also occur for adults (dermal) and children (dermal, incidental oral, episodic oral) who enter 
residential areas that have been previously treated with MCPA, such as lawns and golf courses. 
In addition, there is the potential for exposure to spray drift from agricultural applications onto 
non-occupational sites such as lawns.    
 
3.5 Consideration of Environmental Justice 
 
Potential areas of environmental justice concerns, to the extent possible, were considered in this 
human health risk assessment, in accordance with U.S. Executive Order 12898, "Federal Actions 
to Address Environmental Justice in Minority Populations and Low-Income Populations," 
(http://www.archives.gov/federal-register/executive-orders/pdf/12898.pdf). As a part of every 
pesticide risk assessment, OPP considers a large variety of consumer subgroups according to 
well-established procedures. In line with OPP policy, HED estimates risks to population 
subgroups from pesticide exposures that are based on patterns of that subgroup’s food and water 
consumption, and activities in and around the home that involve pesticide use in a residential 
setting. Extensive data on food consumption patterns are compiled by the U.S. Department of 
Agriculture’s (USDA’s) National Health and Nutrition Examination Survey, What We Eat in 
America, (NHANES/WWEIA) and are used in pesticide risk assessments for all registered food 
uses of a pesticide. These data are analyzed and categorized by subgroups based on age, season 
of the year, ethnic group, and region of the country. Additionally, OPP is able to assess dietary 
exposure to smaller, specialized subgroups, and exposure assessments are performed when 
conditions or circumstances warrant. Whenever appropriate, non-dietary exposures are 
evaluated, based on home use of pesticide products and associated risks for adult applicators and 
for toddlers, youths, and adults entering or playing on treated areas post-application. Further 
considerations are currently in development, as OPP has committed resources and expertise to 
the development of specialized software and models that consider exposure to bystanders and 
farm workers as well as lifestyle and traditional dietary patterns among specific subgroups. 
 
4.0 Hazard Characterization and Dose-Response Assessment 
 
MCPA is a member of the phenoxyacetic class of herbicides that function by mimicking the 
action of auxins, plant growth hormones. Formulations of MCPA are available in salt, ester, or 
amine forms. The active ingredients are MCPA (PC code 030501), MCPA sodium salt (PC code 
030502), MCPA dimethylamine salt (MCPA DMA; PC code 030516), and MCPA 2-ethylhexyl 
ester (MCPA 2-EHE; PC code 030564). HIARC concluded that the toxicity of all forms of 
MCPA were essentially identical (TXR 0052196, P. Chin, 10/29/2003). 



MCPA (PC Codes:030501, 030502, 030516, 030564)  D457972 

Page 19 of 81 

4.1 Toxicology Studies Available for Analysis 
 
The toxicology database on MCPA is complete and sufficient for assessing the toxicity and 
characterizing the hazard of MCPA. The toxicology studies for MCPA (including the acid, salt, 
ester and amine forms) are summarized in Appendix A. The database includes the following 
studies. An updated literature search was performed for MCPA and produced no studies that 
would impact the risk assessment (see Appendix E for the literature search sources, search 
parameters and number of articles identified). 
 

• Subchronic: 21-day dermal toxicity (rabbit) – MCPA; 21-day dermal toxicity (rat) – 
MCPA DMA; 90-day oral toxicity (rat) – MCPA; 90-day oral toxicity (dog) – MCPA, 
MCPA DMA, MCPA 2-EHE; 28-day inhalation toxicity (rat) – MCPA, MCPA DMA  

• Developmental toxicity: developmental toxicity (rat) – MCPA, MCPA DMA, MCPA 2-
EHE; developmental toxicity (rabbit) – MCPA  

• Reproduction: 2-generation reproduction study (rat) – MCPA  
• Chronic: combined oral chronic toxicity/carcinogenicity (rat) – MCPA; carcinogenicity 

(mouse) – MCPA; chronic oral toxicity (dog) – MCPA  
• Neurotoxicity: acute neurotoxicity (rat) – MCPA, MCPA DMA, MCPA 2-EHE 

subchronic neurotoxicity (rat) – MCPA, MCPA DMA, MCPA 2-EHE; developmental 
neurotoxicity (rat) – MCPA 2-EHE 

• Other:  mutagenicity battery -  MCPA, MCPA DMA, MCPA 2-EHE  
• Metabolism (rat) – MCPA, MCPA DMA, MCPA 2-EHE  
• Dermal absorption -  MCPA DMA, MCPA 2-EHE 

 
HED’s Hazard and Science Policy Committee (HASPOC) has recommended that the 
immunotoxicity testing be waived (TXR 0056819, J. Leshin, 11/5/2013). 

 
4.2 Absorption, Distribution, Metabolism, & Elimination (ADME) 
 
A single gavage dose of 5 mg/kg or 100 mg/kg MCPA was rapidly absorbed, metabolized and 
eliminated in the urine (more than 85% within 12 hours) and feces (5%) in rats (MRIDs 
43755201, 43755202, 43755203). Peak plasma concentrations in the rat were attained within 2 – 
4 hours of dosing. No tissue accumulation was observed. The major components in the urine 
were MCPA (53-69%) and 4-chloro-2-hydroxymethyl-phenoxyacetic acid (HMCPA; 7-13%), an 
oxidation product of MCPA. The absorption and metabolism of MCPA DMA and MCPA 2-EHE 
in rats was similar to that of MCPA. 
 
A single oral (gelatin capsules) dose of 5 mg/kg or 100 mg/kg MCPA was rapidly absorbed and 
metabolized, but slowly eliminated in the urine (58%) and feces (17%) in dogs (MRIDs 
45595301, 45595302). Peak plasma concentrations in the dog were attained within 4.5 – 7 hours. 
The low overall recovery of radioactivity could be explained by prolonged renal clearance, 
which was still occurring at the 120-hour termination point. No tissue accumulation was 
observed. The major components in the urine were MCPA (14.5% of the dose), HMCPA (4.2%), 
a glycine conjugate of MCPA (28%), and a taurine conjugate of MCPA (9%). The major 
components in the feces were MCPA (8% of the dose), a glycine conjugate (3%), and a taurine 
conjugate (1%). 
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Based on data obtained from the open literature5, the calculation of relevant pharmacokinetic 
parameters for MCPA in different species shows that renal clearance, volume of distribution, and 
plasma half-life of MCPA correlate with body weight (allometric scaling) for the rat and human, 
but not the dog (Figure 1 below). The longer plasma half-life, and slower elimination in the dog, 
results in substantially higher body burdens of MCPA, at comparable doses, relative to the rat 
and humans (Timchalk, 2004).   
 

 
Figure 1.  MCPA allometric relations between body weight and (A) volume of distribution 
(Vd) (all species); (B) renal clearance (Clr) (excluding dog); and (C) elimination half-life in  
hours (t1/2) (excluding dog).     From Timchalk, Toxicology 200 (2004), 1-19. 

 

 
5 Timchalk, C. Toxicology 200 (2004), 1-19. 



MCPA (PC Codes:030501, 030502, 030516, 030564)  D457972 

Page 21 of 81 

4.2.1 Dermal Absorption 
 
The in vivo dermal absorption study in rats (2003; MRID 46327601) demonstrated a clear dermal 
absorption with time and dose. The results indicated dermal absorption factors (DAF) of 7.09% 
at 10 hours of exposure with the lowest dose tested (0.09 mg/cm2), and 22.09% at the highest 
dose tested (7.5 mg/cm2) based upon the sum of the excreta, cage wash, carcass, blood cells and 
plasma. The higher value of 22.09% is selected as the DAF for risk assessment. Although an in 
vitro dermal absorption study (MRID 45897010) using rat and human skin was available, it is 
not usable for risk assessment since it is not predictive of the dermal absorption pattern observed 
in the in vivo study. In the in vivo study, the highest dose (7.5 mg/cm2) resulted in higher dermal 
absorption compared with the lowest dose tested (0.09 mg/cm2). In contrast, an opposite pattern 
was noted in the in vitro study where the lowest dose tested (0.094 mg/cm2) exhibited a higher 
dermal absorption than the highest dose tested (7.52 mg/cm2).   
 
4.3 Toxicological Effects 
 
The kidney is the major target organ following oral exposure to MCPA. In rats, renal effects 
included increased creatinine levels, increased urea nitrogen levels, increased kidney weights, 
and increased chronic progressive nephropathy. In dogs, renal effects consisted of impaired renal 
function, increased urea nitrogen, increased creatinine levels, and increased pigmentation of the 
proximal tubular epithelium in the kidneys. Renal effects in rats occurred at lower doses in the 
chronic toxicity studies in comparison to subchronic toxicity studies indicating progression of 
toxicity over time. Renal hyperplasia has been observed in a chronic mouse study. Based on the 
kidney effects produced by MCPA from repeated dosing, the dog was shown to be much more 
sensitive than the rat. The increased sensitivity of dogs to MCPA was demonstrated to be a 
consequence of a reduced capacity to eliminate MCPA by dogs relative to rats and mice (see 
Section 4.2). Pharmacokinetic and interspecies allometric analyses of data reveal that the longer 
plasma half-life, and slower elimination in the dog, results in substantially higher body burdens 
of MCPA, at comparable doses, relative to the rat and humans (Timchalk, 2004)1. These analyses 
indicate that the dog is not an appropriate animal model for human health risk assessment. These 
findings are consistent with other phenoxyacetic acids such as 2,4-D (D442471, K. Lowe, 
9/27/2017, 2,4-D – Revised Human Health Risk Assessment for Registration Review). Slight 
hepatotoxicity (increased liver enzyme levels) has also been observed in the chronic rat and 
chronic dog toxicity studies at a LOAEL associated with renal effects.   
 
In a 21-day dermal rabbit study with MCPA acid, an increase in the incidence of mineralization 
in renal tubules was observed in both sexes at the limit dose (1000 mg/kg). There were dermal 
irritative effects at 100 mg/kg and 1000 mg/kg/day (erythema, desquamation, diffuse acanthosis, 
edema) and hyperkeratosis (1000 mg/kg/day). No evidence of systemic toxicity was apparent in 
a 21-day dermal rat study with MCPA-DMA; however, local irritative effects were noted at the 
limit dose.    
 
MCPA is also considered to be a neurotoxicant based on clinical signs of neurotoxicity. Acute 
and subchronic neurotoxicity studies with MCPA, MCPA 2-EHE, and MCPA DMA in rats 
showed decreases in arousal, impairment of coordination (righting reflex) and gait, reduced 



MCPA (PC Codes:030501, 030502, 030516, 030564)  D457972 

Page 22 of 81 

motor activity, ataxia, and reduced hind grip strength. The developmental neurotoxicity study 
(DNT) in rats did not identify any concerns for developmental neurotoxicity in the pup. 
 
In the subchronic inhalation toxicity studies with MCPA-DMA, respiratory tract effects were 
observed following repeat inhalation exposure.  Respiratory tract effects included, 
bronchial/bronchiolar epithelial hypertrophy/hyperplasia, interstitial cell infiltration and 
peribronchiolar fibrogenesis, and increased lung weight. Nasal lesions included epithelial 
degeneration and goblet cell hypertrophy, but were not considered adverse based on severity 
scoring and lack of dose response.   
 
Quantitative susceptibility was observed in the rat developmental toxicity study with MCPA acid 
based on increased incidence of skeletal retardation (incompletely ossified skulls, incompletely 
ossified or unossified sternebrae, dumbbell shaped thoracic vertebral bodies) and decreased fetal 
body weight at a dose that was a maternal NOAEL. There was also increased quantitative 
susceptibility in the two-generation rat reproductive toxicity study with MCPA acid as evidenced 
by decreased lactational pup body weight at an offspring LOAEL corresponding to a parental 
NOAEL. Qualitative susceptibility was noted in the developmental neurotoxicity (DNT) study 
with MCPA acid based on increased pup mortality and body weights at the same LOAEL as the 
maternal LOAEL (decreased body weight and food consumptions).   
 
No treatment-related increase in tumor incidence in any MCPA treated groups when compared to 
controls was seen in the combined chronic/carcinogenicity study in rats and in carcinogenicity 
study in mice. MCPA has been classified as a "Not Likely to Be Carcinogenic to Humans" based 
on lack of evidence of carcinogenicity in rats and mice (HIARC; TXR 0051862, P. Chin, 
4/30/2003).  
  
MCPA acid and MCPA DMA salt did not induce gene mutations in bacteria or mammalian cells 
in vitro. However, both MCPA acid and DMA salt induced structural chromosomal aberrations 
in cultured human lymphocytes in vitro in the presence, but not absence, of S9-activation. 
MCPA acid was also reported to be weakly positive for inducing sister chromatid exchanges 
(SCEs) in Chinese hamsters in vivo following a single dose of 1200 mg/kg; however, a follow-up 
study in Chinese hamsters tested up to 1200 mg/kg did not induce bone marrow chromosomal 
aberrations. Additionally, MCPA DMA salt was negative for the induction of micronuclei 
formation in bone marrow cells in mice. MCPA 2-EHE was negative for both gene mutations 
and chromosomal aberrations in vitro. Overall, there is low concern for mutagenicity in vivo for 
MCPA acid, MCPA DMA salt and MCPA 2-EHE.   
 
MCPA is not acutely toxic by the oral (Toxicity Category III), dermal (Toxicity Category III), 
and inhalation (Toxicity Category IV) routes of exposure, based on lethality studies; it is not a 
skin irritant, but shows severe eye irritation and is negative for dermal sensitization. There is no 
concern for immunotoxicity, and the HASPOC recommended that the requirement for an 
immunotoxicity study be waived (TXR 0056819, J. Leshin, 11/5/2013). 
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4.4 Safety Factor for Infants and Children (FQPA Safety Factor)6 
 
HED recommends that the FQPA SF of 10X be reduced to 1X  except for acute dietary and 
inhalation scenarios based on the following considerations: 1) the toxicity database is complete 
including adequate studies to assess the potential susceptibility in the young (including a 
developmental neurotoxicity study); 2) there is no indication of quantitative or qualitative 
susceptibility in the developmental toxicity studies in the rabbit; 3) clear NOAELs were 
identified for the quantitative susceptibility in the developmental toxicity study and two-
generation reproductive study with MCPA in the rat; and 4) the endpoints and PoD chosen for 
risk assessment are protective of the susceptibility observed in the developmental and 
reproductive toxicity studies in the rat, and the developmental neurotoxicity study in the rat. 
Furthermore, the endpoints chosen for risk assessment are also protective of the potential 
neurotoxicity in all the ACN studies. The FQPA SF of 10X is retained for acute dietary (for the 
general population including infants and children) and inhalation scenarios for extrapolation of a 
LOAEL to a NOAEL.   
 
4.4.1 Completeness of the Toxicology Database 
 
The toxicology database for MCPA is complete. Acceptable rat and rabbit developmental 
toxicity studies, a rat 2-generation reproduction study, and acute, subchronic, and developmental 
neurotoxicity studies in rats are available.  
 
4.4.2 Evidence of Neurotoxicity 
 
Evidence of neurotoxicity was observed in the acute and subchronic neurotoxicity studies 
(MCPA, MCPA 2-EHE, and MCPA DMA) in rats, as indicated by various clinical signs of 
neurotoxicity (see Section 4.3). There were no developmental neurotoxic effects in the rat DNT 
study. There is a low degree of concern for the potential neurotoxic effects of MCPA since clear 
NOAELs were identified for the effects described above, there were no adverse 
neuropathological effects, and the endpoints chosen for risk assessment are protective of any 
potential neurotoxicity. 
 
4.4.3 Evidence of Sensitivity/Susceptibility in the Developing or Young Animal 
 
In the developmental rat study with MCPA acid, quantitative susceptibility was demonstrated 
based on increased incidence of skeletal retardation and decreased fetal body weight at a dose 
that was a maternal NOAEL (Section 4.3). MCPA acid, however, did not produce developmental 
toxicity in rabbits. Quantitative susceptibility was also evident in the two-generation 
reproduction study in rats with MCPA acid, in which lactational pup body weight decrements 
were noted at a dose in offspring that was a parental NOAEL (Section 4.3). Qualitative 
susceptibility was noted in the developmental neurotoxicity (DNT) study with MCPA acid based 
on increased pup mortality and body weights at the same LOAEL as the maternal LOAEL 
(decreased body weight and food consumptions). There was no evidence of quantitative or 

 
6 HED’s standard toxicological, exposure, and risk assessment approaches are consistent with the requirements of 
EPA’s children’s environmental health policy (https://www.epa.gov/children/epas-policy-evaluating-risk-children). 
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qualitative susceptibility in the developmental rat studies with MCPA DMA and MCPA ester 
forms.   
 
Considering the overall toxicity profile and the doses and endpoints selected for risk assessment, 
the degree of concern for the effects observed in the studies are low because the 
developmental/offspring effects observed in the studies are well characterized and clear 
NOAELs/LOAELs have been identified in the studies for the effects of concern. Additionally, 
the endpoints and PODs selected for risk assessment are protective of potential 
developmental/reproductive effects. 
 
4.4.4 Residual Uncertainty in the Exposure Database 
 
HED has used high-end assumptions in the dietary exposure assessment, including the use of 
100% crop treated assumptions and tolerance-level residues, and upper-bound estimates of 
potential exposure through drinking water. In addition, the residential exposure assessment was 
conducted using chemical-specific data (where available) and HED’s 2012 Residential SOPs7; as 
such, residential exposures are unlikely to be underestimated.  
 
4.5 Toxicity Endpoint and Point of Departure Selections 
 
Since the last risk assessment, NOAEL/LOAELs of those studies that were identified as 
potentially impacting endpoint selection were updated per current practices. Although certain 
NOAEL/LOAELs within the toxicity profile tables contain results that are no longer considered 
adverse based upon current practices (e.g. decreased body weight gain in the absence of 
decreased absolute body weight), NOAEL/LOAELs were not updated since the last risk 
assessment because it would not impact endpoint selection. 
  
4.5.1 Dose-Response Assessment   
 
Acute Dietary Exposure (general population including infants and children):  The ACN study in 
the rat with MCPA DMA was selected to evaluate acute dietary risks for the general population 
including infants and children. It is appropriate for the route and duration of exposure and 
reflects a single-dose effect. The LOAEL of 142 mg/kg (acid equivalent and lowest tested dose) 
is based on ataxia in female rats. A NOAEL was not identified. Although an ACN study specific 
to MCPA acid was available, there was less confidence in the ACN MCPA acid study. There 
were differences in the LOAEL and NOAEL values with MCPA acid having a NOAEL (200 
mg/kg) higher than the LOAELs for the DMA and EHE forms. This difference may be related to 
the timing when the measurements were taken among the various forms of MCPA. For the 
MCPA acid, measurements were taken at 24 hours, whereas measurements were taken at 30 
minutes to 8 hours for MCPA DMA and at 2 to 8 hours for MCPA 2-EHE. The absorption and 
metabolic profiles for all forms of MCPA are similar suggesting that the time to peak effect 
would be similar among the various forms of MCPA. The longer time (24 hr) measurement for 
MCPA in comparison to the shorter time measurements for the other 2 forms (DMA and EHE) 
indicates the MCPA study may have missed the time to peak effect. A total uncertainty factor 

 
7 Available: http://www.epa.gov/pesticide-science-and-assessing-pesticide-risks/standard-operating-procedures-
residential-pesticide 
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(UF) of 1000 was applied to account for interspecies extrapolation (UFA; 10X) and intraspecies 
variability (UFH; 10X), and a 10X FQPA SF as a UFL (for extrapolating a LOAEL to NOAEL). 
The aRfD and the aPAD = 0.142 mg/kg/day. 
 
Acute Dietary Exposure (Females 13-49 yrs):  The developmental rat study with MCPA 2-EHE 
was selected to evaluate acute dietary risks for females 13-49 years of age. It is appropriate for 
the route and duration of exposure and reflects a single-dose effect. The maternal LOAEL of 120 
mg/kg/day (acid equivalent) was based on total litter resorptions (primarily early resorptions) and 
post-implantation loss. The maternal NOAEL was 40 mg/kg/day. A total UF of 100 was applied 
to account for interspecies extrapolation (10X) and intraspecies variability (10X), and FQPA SF 
(1X). The aRfD and the aPAD = 0.4 mg/kg/day 
 
Chronic Dietary Exposure:  The combined chronic toxicity/carcinogenicity study in rats with 
MCPA acid was selected as most appropriate for this scenario. The chronic dietary POD 
(NOAEL = 4.4 mg/kg/day) was based on nephrotoxicity (increase in retraction and granular 
surface of the kidney associated with an increase in chronic progressive nephropathy in males) in 
rats administered 17.6 mg/kg/day MCPA acid. A total UF of 100 was applied to account for 
interspecies extrapolation (10X) and intraspecies variability (10X), and FQPA SF (1X). The 
cRfD and cPAD = 0.044 mg/kg/day.   
  
Incidental Oral (Short - and - Intermediate term):  The two-generation reproduction toxicity 
study in the rat with MCPA acid was selected to evaluate short- and intermediate-term incidental 
oral exposure to infants and children. The offspring LOAEL of 22.5 mg/kg/day was based on 
decreased pup weights during lactation (offspring NOAEL = 7.5 mg/kg/day). The total UF is 100 
based on 10X for interspecies extrapolation and 10X for intraspecies variability.  The FQPA SF 
is 1X. 
 
Short- and Intermediate-Term Dermal Endpoint:  Although a route-specific study is available, 
the oral two-generation reproductive toxicity study in the rat was selected to ensure protection of 
the increased quantitative postnatal susceptibility (reproductive study) and quantitative 
susceptibility (developmental rat study) that is not assessed in the route specific study. The 
offspring LOAEL of 22.5 mg/kg/day was based on decreased pup weights during lactation 
(offspring NOAEL = 7.5 mg/kg/day). The total UF is 100 to account for interspecies 
extrapolation (10X) and intraspecies variability (10X). For residential dermal exposure the 
FQPA SF/UF is 1X.  The DAF is 22%. 
 
Short- and Intermediate-term Inhalation Endpoints:  A route specific study (4-week inhalation 
toxicity with MCPA-DMA) in the rat was selected for this exposure scenario. The LOAEC was 
0.01 mg/L based on histological effects in the respiratory tract effects (bronchial/bronchiolar 
hyperplasia/hypertrophy, interstitial cell infiltration and peribronchiolar fibrogenesis) and 
increased lung weights. A NOAEC was not identified. The LOAEC (0.01 mg/L) was converted 
to a human equivalent concentration (HEC) and human equivalent dose (HED) based on 
bronchial/bronchiolar effects utilizing the Agency’s Reference Concentration (RfC) 1994 
Methodology.  HEC/HED values are summarized in Table 4.5.4.3. The total UF is 300 which 
includes interspecies extrapolation (3X), intraspecies variability (10X), and either a 10X FQPA 
SF (residential uses) or 10x UFL (occupational uses).  The standard interspecies extrapolation 
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4.6 Endocrine Disruption  
 
As required by FIFRA and the Federal Food, Drug, and Cosmetic Act (FFDCA), EPA reviews 
numerous studies to assess potential adverse outcomes from exposure to chemicals.  
Collectively, these studies include acute, subchronic, and chronic toxicity, including assessments 
of carcinogenicity, neurotoxicity, developmental, reproductive, and general or systemic toxicity.  
These studies include endpoints that may be susceptible to endocrine influence, including effects 
on endocrine target organ histopathology, organ weights, estrus cyclicity, sexual maturation, 
fertility, pregnancy rates, reproductive loss, and sex ratios in offspring. For ecological hazard 
assessments, EPA evaluates acute tests and chronic studies that assess growth, developmental 
and reproductive effects in different taxonomic groups. As part of its reregistration decision for 
MCPA, EPA reviewed these data and selected the most sensitive endpoints for relevant risk 
assessment scenarios from the existing hazard database. However, as required by FFDCA section 
408(p), MCPA is subject to the endocrine screening part of the Endocrine Disruptor Screening 
Program (EDSP).  
 
EPA has developed the EDSP to determine whether certain substances (including pesticide 
active and other ingredients) may have an effect in humans or wildlife similar to an effect 
produced by a “naturally occurring estrogen, or other such endocrine effects as the Administrator 
may designate.” The EDSP employs a two-tiered approach to making the statutorily required 
determinations. Tier 1 consists of a battery of 11 screening assays to identify the potential of a 
chemical substance to interact with the estrogen, androgen, or thyroid (E, A, or T) hormonal 
systems. Chemicals that go through Tier 1 screening and are found to have the potential to 
interact with E, A, or T hormonal systems will proceed to the next stage of the EDSP where EPA 
will determine which, if any, of the Tier 2 tests are necessary based on the available data. Tier 2 
testing is designed to identify any adverse endocrine-related effects caused by the substance, and 
establish a dose-response relationship between the dose and the E, A, or T effect.  
 
Under FFDCA section 408(p), the Agency must screen all pesticide chemicals. Between October 
2009 and February 2010, EPA issued test orders/data call-ins for the first group of 67 chemicals, 
which contains 58 pesticide active ingredients and 9 inert ingredients. A second list of chemicals 
identified for EDSP screening was published on June 14, 20138 and includes some pesticides 
scheduled for Registration Review and chemicals found in water. Neither of these lists should be 
construed as a list of known or likely endocrine disruptors. 

For further information on the status of the EDSP, the policies and procedures, the lists of 
chemicals, future lists, the test guidelines and the Tier 1 screening battery, please visit our 
website.9  

5.0 Dietary Exposure and Risk Assessment  
 
  

 
8 See http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OPPT-2009-0477-0074 for the final second list of 
chemicals. 

9 http://www.epa.gov/endo/  
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2 Use pattern on pastureland/rangeland modeled with representative TXalfalfaOP scenario with two 1.5 lbs ae/A applications 
with 21-day interval. The highest acute EDWC is from the ground broadcast application, and the highest chronic and cancer 
chronic EDWCs are from the aerial application.  
3 Grasses/turf modeled with TNnurserySTD_V2 scenario with two applications of 1.5 lbs. ae/acre made in 21-day interval. 
4 Wheat modeled with TXwheatOP scenario and one application of 0.75 lbs ae/acre. 
5 EDWCs were generated for groundwater sources of drinking water using the Pesticides in Water Calculator (PWC) and GW 
Florida Citrus scenario simulated for grass/turf uses at 1.5 lbs ae/A applied twice per year with a 21-day retreatment interval.   
 
The available surface water monitoring data in the STORET (STOrage and RETrieval) database 
reports the highest concentration of MCPA in surface water to be 45.8 ppb, while the 
groundwater monitoring data in the National Water Information System (NWIS) database reports 
the highest concentration to be 16.6 ppb. Surface monitoring data from major California urban 
areas indicates that MCPA was detected at a maximum of 13.59 ppb. The monitoring indicates 
that the chemical is more frequently detected in stormwater and transported with rain runoff into 
the receiving water, and less frequently detected during dry flow in surface water.  
 
5.4 Dietary Risk Assessment  
 
5.4.1 Description of Residue Data Used in Dietary Assessment 
 
The acute and chronic dietary assessments are unrefined analyses based on tolerance-level 
residues. The residue of concern for tolerance enforcement for plants and livestock is the parent 
compound MCPA. For livestock, the residue of concern for the dietary assessment is the parent 
compound MCPA only. However, for plants, the residues of concern for dietary assessment 
consists of MCPA and the metabolite 2-HMCA (D308991, C. Olinger, 10/7/2004). Data 
available reflecting the metabolites of MCPA in dry peas and flax seed are available and indicate 
that the sum of residues are less than the method LOQs (MRIDs 46242401 and 50107601). A 
metabolism study of MCPB on peas was translated to MCPA for peas (D442968, D. Nadrchal, 
1/25/2018).  However, these data had no detectable residues of the metabolite 2-HMCPA in pea 
seed. In commodities where the method LOQ was used (dry pea and flax seed) for setting the 
tolerance, a factor of 2x was applied to account for the residues of MCPA and 2-HMCPA.  
Residue inputs for dry peas and flax seed used 0.020 ppm.   
 
In other commodities, the sum of MCPA and metabolite 2-HMCPA (and metabolite CCPA, 
which is not a residue of concern) are below tolerance levels in wheat, grain harvested at 
maturity in field trials conducted at an exaggerated rate (2x current label rate) (D307890, F. Fort, 
9/14/2004). These wheat data have been translated to barley, oat, and rye commodities. The use 
of tolerance-level residues for all currently registered food uses is considered protective of the 
potential residues of parent MCPA and metabolite 2-HMCPA.    
 
5.4.2 Percent Crop Treated Used in Dietary Assessment 
 
A conservative assumption that 100 percent of the commodities in the assessment were treated 
(100% crop treated (CT)) was used in both the acute and chronic dietary exposure assessments.  
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6.1  Residential 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 tasks related to applications and that 
exposures can vary depending on the specifics of each task. Residential handlers are addressed 
somewhat differently by HED as homeowners are assumed to complete all elements of an 
application without use of any protective equipment. 
 
There are some registered MCPA product labels with residential use sites (e.g., lawns) that do 
not require specific clothing (e.g., long sleeve shirt/long pants) and/or PPE, and these labels have 
been considered in the residential handler assessment for MCPA.    
 
The quantitative exposure/risk assessment developed for residential handlers is based on the 
following scenarios:   
 

• Mixing/loading/applying liquids via hose-end sprayer 
• Mixing/loading/applying liquids via manually-pressurized handwand 
• Mixing/loading/applying liquids via sprinkler can 
• Applying RTU via trigger spray bottle 
• Applying RTU via hose-end sprayer 
• Mixing/loading/applying liquids via backpack 
• Mixing/loading/applying granules via push-type rotary spreader 
• Mixing/loading/applying granules via belly grinder 
• Mixing/loading/applying granules via spoon 
• Mixing/loading/applying granules via cup 
• Mixing/loading/applying granules via hand dispersal 
• Mixing/loading/applying granules via shaker can 

 
Residential Handler Exposure Data and Assumptions 
A series of assumptions and exposure factors served as the basis for completing the residential 
handler risk assessments. Each assumption and factor is detailed below. 
 
Application Rate: The application rates of MCPA are summarized in the Line by Line, and 
Maximum Use Scenario Pesticide Label Usage Summary (PLUS) Reports as generated by OPP’s 
Biological and Economic Analysis Division (BEAD). Only application rates associated with 
labels that did not require specific clothing (e.g., long sleeve shirt/long pants) and/or personal 
protective equipment (PPE) were included for the residential handler assessment. 
 
Unit Exposures and Area Treated or Amount Handled: Unit exposure values and estimates for 
area treated or amount handled were taken from HED’s 2012 Residential SOPs.  
 
Exposure Duration: Residential handler exposure is expected to be short-term (1 to 30 days) in 
duration.  Intermediate-term exposures are not likely because of the intermittent nature of 
applications by homeowners. 
 
Combining Exposures/Risk Estimates 
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adjusted to reflect the amount of product applied on a per area basis if it is less or more than 150 
pounds to a ½ acre lawn.  
 
The maximum application rate calculated from currently registered product labels for MCPA on 
lawns is 1.85 lb ae/acre and the maximum percent of active ingredient in dry formulation is 
1.327%10 (equivalent to 139 lb product/A or 70 lb product/0.5 A). Therefore, the point estimate 
for granular ingestion rate (GIgR) has been adjusted to 0.140 grams/day [(70 lb product/0.5 A * 
0.3 grams/day)/150 lb product/0.5 A. 
 
Using an application rate of 1.5 lb ae/A and the maximum percent of active ingredient in dry 
formulations of 1.327% (equivalent to 113 lb product/A or 56.5 lb product/0.5 A), the point 
estimate for the granular ingestion rate (GIgR) was adjusted to 0.118 grams/day [(56.5 lb 
product/0.5 A * 0.3 grams/day)/150 lb product/0.5 A]. 
 
Application Rate: The application rates of MCPA are summarized in the Line by Line, and 
Maximum Use Scenario Pesticide Label Usage Summary (PLUS) Reports as generated by OPP’s 
Biological and Economic Analysis Division (BEAD) and MCPA Maximum Application Rates 
Use Profile Spreadsheet.  It should be noted that for EPA Reg. # 228-324 (a granular end-use 
product), the calculated maximum single application rate (1.85 lb ae/A) exceeds the maximum 
application rate of 1.5 lb ae/A identified in the MCPA RED for residential turf.  Both rates have 
been used in the calculations of exposure and risk for granular formulations.  In addition, the 
MCPA Task Force proposed a lower maximum application rate of 1.25 lb ae/A for residential 
turf applications during the comment period on the Proposed Interim Decision (PID).  Since 
there were risk estimates of concern for the liquid formulations only at the 1.5 lb ae/A rate, this 
reduced rate has only been assessed for that formulation. 
 
Exposure Duration: Residential post-application exposures to treated turf are expected to be 
short-term in duration. 
 
Turf Transferable Residues: Chemical-specific liquid TTR data have been submitted for MCPA. 
The TTR studies were reviewed and found to be acceptable for risk assessment. Details 
regarding the data can be found in D457787. The predicted Day 0 residue value of 0.251 µg/cm2 
from North Carolina Clean Crop MCP 4 Ester Herbicide (TRT4) was used to estimate residential 
post-application exposure and risk. The data are summarized below in Table 6.2.1.  These data 
were used to assess post-application exposure to liquid formulations applied to turf.  For granular 
formulations, default TTR values were used (i.e., 0.2% of the application rate is available on the 
day of application).  
  

 
10 In the previous assessment (D446323, D. Drew, 9/27/2018), the maximum percent active ingredient was incorrectly identified 

as 1.4%.  This correction has impacted the estimated granular ingestion rate, changing it from 0.132 grams/day to 0.140 
grams/day. 
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Consistent with the 2012 Residential SOPs, HED has presented the exposures and risks 
estimated with Day 0 TTR data (Table 6.2.2), and upon further evaluation, HED has also 
conducted an assessment using an average TTR value that incorporates residues over the course 
of several days.  The assessment uses the same conservative SOP inputs (i.e., high levels of 
contact, 1.5 hours daily exposure, 30 subsequent days of exposure, 14 hand-to-mouth events per 
hour with hand residues fully reloaded every fourth mouthing event), but assumes, in effect, an 
adult and/or child is exposed daily over the course of the exposure duration (i.e., 1 to 30 days for 
short-term exposure) to a residue equivalent to a multi-day average TTR, which takes into 
account dissipation of the chemical.  
 
For the current 1.5 lb ae/A rate, when considering a 9-day average, the short-term residential 
post-application risk estimates for high contact lawn activities are not of concern for adults and 
children.  The adult MOE is 220 and the child combined (dermal and incidental oral) MOE is 
100.  Since the 9-day average TTR refinement resulted in a combined (dermal and incidental 
oral) MOE of 100, which is at the LOC, for children conducting high contact lawn activities, it is 
not possible to aggregate (combine) those exposures with dietary exposure as there is no room 
available in the ‘risk cup’ for any additional exposures.  Therefore, for this scenario, HED has 
back-calculated the minimum number of days the TTR data would need to be averaged in order 
to reach an aggregate risk estimate that is not of concern. It was determined that an 11-day 
average TTR results in a combined (dermal and incidental oral) MOE of 120 for children (which 
results in an aggregate MOE of 100) and is not of concern.  
 
For the proposed 1.25 lb ae/A rate, a 9-day average TTR value results in a combined (dermal and 
incidental oral) MOE that is not of concern for either the residential post-application assessment 
or the aggregate assessment.  
 
Averaging TTR values over the duration of exposure is scientifically defensible since the risk 
assessment endpoint and point of departure for these scenarios is taken from a reproduction study 
which represent dosing of animals over many weeks.  Therefore, averaging residential exposure 
over this time frame (by using average TTR values) is appropriate.  While HED has determined 
that aggregate risks are acceptable using an 8-day averaging time, further refinements are 
possible since animals in the reproduction study were dosed for longer durations than 8 days.   
 
The episodic granule ingestion scenario for children results in a MOE of 840, with a LOC of 
1000.  However, MCPA turf products must be applied foliarly to moist lawns/weeds in order to 
be efficacious, with granules adhering to the leaf surface to allow for adequate absorption of the 
chemical.  HED believes this reduces the potential for exposure as it is unlikely that children 
would pick up granules adhered to wet grass/weeds.  Application to bare soil where children may 
more easily pick up and consume granules is expected to be minimal, thus significantly limiting 
potential exposure.  Furthermore, a LOAEL point of departure (POD) of 142 mg/kg/day was 
used to assess this risk, with an additional 10-fold LOAEL to NOAEL safety factor 
applied.  This chemical class is known to exhibit significant adverse toxic effects only at doses 
above those causing renal saturation, suggesting that a full 10X LOAEL to NOAEL safety factor 
combined with standard 10X factors for inter- and intra-species extrapolation is likely to be 
highly conservative.  In addition, as noted in Section 2.3.2, the label that serves as the basis of 
this scenario, EPA Reg. # 228-324, provides a calculated maximum single application rate (16 lb 
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playing on lawns where residues have deposited next to treated fields). The potential risk 
estimates from these residues can be calculated using drift modeling onto 50 feet wide lawns 
coupled with methods employed for residential risk assessments for turf products. 
 
The approach to be used for quantitatively incorporating spray drift into risk assessment is based 
on a premise of compliant applications which, by definition, should not result in direct exposures 
to individuals because of existing label language and other regulatory requirements intended to 
prevent them.12 Direct exposures would include inhalation of the spray plume or being sprayed 
directly. Rather, the exposures addressed here are thought to occur indirectly through contact 
with impacted areas, such as residential lawns, when compliant applications are conducted.  
Given this premise, exposures for children (1 to 2 years old) and adults who have contact with 
turf where residues are assumed to have deposited via spray drift thus resulting in an indirect 
exposure, are the focus of this analysis analogous to how exposures to turf products are 
considered in risk assessment.   
 
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 MCPA. 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 (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.13 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 8.1 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. 

 
12 This approach is consistent with the requirements of the EPA’s Worker Protection Standard. 
13 https://www.epa.gov/pesticide-science-and-assessing-pesticide-risks/models-pesticide-risk-assessment#AgDrift 
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to MCPA and any other substances and MCPA does not appear to produce a toxic metabolite 
produced by other substances. For the purposes of this tolerance action, therefore, EPA has not 
assumed that MCPA has a common mechanism of toxicity with other substances. In 2016, 
EPA’s Office of Pesticide Programs released a guidance document entitled, Pesticide Cumulative 
Risk Assessment: Framework for Screening Analysis [https://www.epa.gov/pesticide-science-
and-assessing-pesticide-risks/pesticide-cumulative-risk-assessment-framework]. This document 
provides guidance on how to screen groups of pesticides for cumulative evaluation using a two-
step approach beginning with the evaluation of available toxicological information and if 
necessary, followed by a risk-based screening approach. This framework supplements the 
existing guidance documents for establishing common mechanism groups (CMGs)16 and 
conducting cumulative risk assessments (CRA)17. During Registration Review, the agency will 
utilize this framework to determine if the available toxicological data for MCPA suggests a 
candidate CMG may be established with other pesticides. If a CMG is established, a screening-
level toxicology and exposure analysis may be conducted to provide an initial screen for multiple 
pesticide exposure.    
 
11.0 Occupational Exposure 
 
11.1  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 registered uses.  
The quantitative exposure/risk assessment developed for occupational handlers is based on the 
scenarios listed in Table 11.1.1.  
 
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 in table 11.1.1. on an individual 
basis. 
 
Application Rate: The application rates of MCPA are summarized in the Line by Line, and 
Maximum Use Scenario Pesticide Label Usage Summary (PLUS) Reports as generated by OPP’s 
Biological and Economic Analysis Division (BEAD) and MCPA Maximum Application Rates 
Use Profile Spreadsheet. Maximum applications rates were used in this assessment.  
 

 
16 Guidance For Identifying Pesticide Chemicals and Other Substances that have a Common Mechanism of Toxicity 

(USEPA, 1999)  
17 Guidance on Cumulative Risk Assessment of Pesticide Chemicals That Have a Common Mechanism of Toxicity 

(USEPA, 2002)  
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For spot applications to typical acreage field crops using mechanically-pressurized handguns 
scenario, the label noted in the occupational handler table in the previous assessment for this 
scenario (EPA Reg. # 2217-966) was reviewed and it was noted that typical acreage field crops 
were not listed as registered use sites for this product.  Therefore, a review of registered labels 
was conducted to find relevant labels for typical acreage field crops that allowed for spot 
applications.  Two labels18 were identified that allow for applications to typical acreage field 
crops (e.g., peas) with maximum application rates of 0.069 lb ae/gal and 0.023 lb ae/gal.  While 
these labels do not specifically mention spot treatments, they do not prohibit spot treatments and 
therefore, were included in the occupational handler assessment.  Two other labels19 were also 
identified that allow for application to typical acreage field crops and provided specific 
directions for spot treatments with maximum application rates of 0.011 lb ae/gallon.  The 
occupational handler table has been updated to reflect these additional rates for the 
mixer/loader/applicator scenario for applications to typical acreage field crops with mechanically 
pressurized handguns.        
 
For the mixer/loader and loader/applicator for liquid formulations scenario for broadcast 
backpack applications, the application rate was revised from the previous assessment (from 0.99 
lb ae/gallon to 0.06 lb ae/gallon).  Based on input from the Biological and Economic Analysis 
Division (BEAD), it was clarified that the higher rate of 0.99 lb ae/gallon only applies to basal 
bark or cut stump treatments which are not broadcast treatments.  Therefore, the lower rate of 
0.06 lb ae/gallon, associated with broadcast applications, was used for the broadcast scenarios.    
 
A proposed rate has also been included for landscaping/turf that was identified in a comment 
from the MCPA Task Force during the comment period on the Proposed Interim Decision (PID). 
 
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 Pesticide Handler Exposure Database (PHED) 1.1, the Agricultural Handler Exposure 
Task Force (AHETF) database, the Outdoor Residential Exposure Task Force (ORETF) 
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 exposure that are used in this 
assessment, known as “unit exposures”, are outlined in the “Occupational Pesticide Handler Unit 
Exposure Surrogate Reference Table20”, 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 website21.  
 
Area Treated or Amount Handled: Each area treated or amount handled assumption is detailed in 
Table 11.1.1. on an individual basis and can be found in ExpoSAC Policy 9.1.  For the amount 
handled assumption for mechanically-pressurized handguns to rights-of-way, HED has refined 
the assumption of 1000 gallons/day for the rights-of-way scenarios to 220 gallons/day based on 

 
18 EPA Reg. # 228-199 and 228-143. 
19 EPA Reg. # 62719-573 and 62719-13. 
20 Available: https://www.epa.gov/sites/production/files/2018-06/documents/opp-hed-pesticide-handler-surrogate-

unit-exposure-table-june-2018.pdf  
21 Available: https://www.epa.gov/pesticide-science-and-assessing-pesticide-risks/occupational-pesticide-handler-

exposure-data  
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input from BEAD that provided information related to the amount of solution typically used to 
make spot treatments of roadsides.     
 
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 MCPA, based on the registered uses, short- and intermediate-term and inhalation exposures 
are expected for occupational handlers.  
 
Personal Protective Equipment:  Estimates of dermal and inhalation exposure were calculated 
for various levels of personal protective equipment (PPE). Results are presented for “baseline,” 
defined as a single layer of clothing consisting of a long-sleeved shirt, long pants, shoes plus 
socks, no protective gloves, and no respirator, as well as baseline with various levels of PPE as 
necessary (e.g., gloves, respirator, etc).  There are some labels that do not require any specific 
clothing or PPE; however, most MCPA labels require at least a baseline layer of clothing, which 
is a long-sleeved shirt, long pants and shoes plus socks.  Many also require additional PPE such 
as chemical resistant gloves, double layer clothing, respirators, protective eyewear, and chemical 
resistant footwear. 
 
Summary of Occupational Handler Non-Cancer Exposure and Risk Estimates 
There are no occupational inhalation risk estimates of concern at baseline or engineering controls 
for aerial applicators (MOEs ≥ the LOC of 300).  Most occupational handler dermal scenarios 
are not of concern (MOEs ≥ the LOC of 100) with baseline PPE and engineering controls (for 
aerial applications).   
The following scenarios have dermal risk estimates of concern at baseline but are not of concern 
with the addition of PPE, such as gloves and/or coveralls (i.e., a double layer), or engineering 
controls.   
 

• Mixing/loading liquids via aerial application to sod and typical acreage field crops 
o Dermal MOE = 24 with no gloves 
o Dermal MOE  140 with gloves 

• Mixing/loading liquids via groundboom to high-acreage field crops 
o Dermal MOE = 33 with no gloves 
o Dermal MOE = 200 with gloves  

• Mixing/loading liquids via groundboom to rights-of-way 
o Dermal MOE = 56 with no gloves 
o Dermal MOE = 320 with gloves 

• Applying spray via groundboom to high acreage field crops 
o Dermal MOE = 94 with no gloves 
o Dermal MOE = 460 with gloves 
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• Applying spray via mechanically pressurized handgun to rights-of-way (e.g., utilities, 
railroad, roadways)  

o Dermal MOE = 34 with no gloves 
o Dermal MOE = 100 with gloves  

• Mixing/loading/applying liquids via manually-pressurized handwand to landscaping, turf 
(lawns, athletic field, parks, etc.)  

o Dermal MOE = 9 with no gloves 
o Dermal MOE = 2,200 with gloves 

• Mixing/loading/applying liquids via mechanically-pressurized handgun to typical acreage 
field crops at 0.011 lb ai/gal  

o Dermal MOE = 41 with no gloves 
o Dermal MOE = 120 with gloves 

• Mixing/loading liquids for aerial application to high acreage field crops  
o Dermal MOE = 33 with gloves 
o Dermal MOE = 42 with coveralls and gloves 
o Dermal MOE = 140 with closed system (engineering control) 

 
The following scenarios have dermal risk estimates of concern at baseline and are still of concern 
with the addition of maximum PPE (i.e., gloves and coveralls).   
 

• Loading/applying liquids via backpack to rights-of-way 
o Dermal MOE = 19 with no gloves 
o Dermal MOE = 67 with coveralls and gloves 

• Mixing/loading/applying liquids via mechanically-pressurized handgun to typical acreage 
field crops at 0.069 lb ai/gal  

o Dermal MOE = 7 with no gloves 
o Dermal MOE = 29 with coveralls and gloves  

• Mixing/loading/applying liquids via mechanically-pressurized handgun to typical acreage 
field crops at 0.023 lb ai/gal  

o Dermal MOE = 20 with no gloves 
o Dermal MOE = 87 with coveralls and gloves  

 
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, 
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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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11.2  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. 
 
11.2.1  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 
MCPA. 
 
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. 
 
11.2.2  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. 
 
Exposure Duration: HED classifies exposures from 1 to 30 days as short-term and exposures 30 
days to six months as intermediate-term. For MCPA, based on the registered uses, short- and 
intermediate-term exposures are expected.  
 
Transfer Coefficients: It is the policy of HED to use the best available data to assess post-
application exposure. Sources of generic post-application data, used as surrogate data in the 
absence of chemical-specific data, are derived from Agricultural Reentry Task Force (ARTF) 
exposure monitoring studies, and, as proprietary data, are subject to the data protection provisions 
of FIFRA. The standard values recommended for use in predicting post-application exposure that 
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Occupational Safety and Health (NIOSH) Sentinel Event Notification System for Occupational 
Risk (SENSOR)-Pesticides, there was not a risk of concern that warranted further analysis.   
 
HED performed an updated Tier I review of human incidents for MCPA using the OPP IDS and the 
CDC/NIOSH SENSOR databases (S. Recore and E. Evans, D448531, 8/23/2018).  

In the current five-year IDS analysis from January 1, 2013 to August 7, 2018, no incidents 
involving a single active ingredient, and 25 incidents involving multiple active ingredients were 
reported to Main IDS. Two incidents were classified as major severity, and 23 incidents were 
classified as moderate severity. For Aggregate IDS, for the same five-year period, there were 132 
incidents reported involving MCPA. These incidents were classified as minor severity.  
 
A query of SENSOR-Pesticides from 2010-2014 identified 27 cases involving MCPA. All 27 cases 
were low in severity. One case involved a single active ingredient and 26 cases involved multiple 
active ingredients.  Twelve cases were occupational and 15 cases were non-occupational. 
Symptoms frequently reported included: headache, eye pain/irritation, dizziness, vomiting, stomach 
cramps, skin redness, and skin pain. 
 
The Agricultural Health Study (AHS) is a federally-funded study that evaluates associations 
between pesticide exposures and cancer and other health outcomes and represents a collaborative 
effort between the US National Cancer Institute (NCI), National Institute of Environmental Health 
Sciences (NIEHS), CDC’s National Institute of Occupational Safety and Health (NIOSH), and the 
US EPA. MCPA is not included in the AHS, and, therefore, this study does not provide information 
for this report. 
 
Based on the continued low frequency and mostly low severity of MCPA incidents reported to both 
IDS and SENSOR-Pesticides, there does not appear to be a concern at this time.   
 
13.0 References 
 
K. Lowe, 7/09/2020, MCPA.  Second Revision: Occupational and Residential Exposure 
Assessment for the Registration Review of MCPA, D457787. 
 
I. Maher, 9/17/2018, MCPA and salts and esters – Registration Review Drinking Water 
Assessment, D446322. 
 
D. Nadrchal, 9/27/2018, MCPA.  Registration Review.  Summary of Analytical Chemistry and 
Residue Data, D448530. 
 
D. Nadrchal, 9/27/2018, MCPA. Acute and Chronic Aggregate Dietary (Food and Drinking Water) 
Exposure and Risk Assessments for the Registration Review Risk Assessment, D448529.   
 
S. Recore, et.al., 8/23/2018, MCPA: Tier I Update Review of Human Incidents and Epidemiology 
for Draft Risk Assessment, D448531. 
 
 
 





























MCPA (PC Codes:030501, 030502, 030516, 030564)  D457972 
 
 

Page 80 of 81 

Appendix D.  Review of Human Research 
 
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; the Outdoor Residential Exposure Task Force (ORETF) 
database; the ARTF database; the Residential SOPs (Lawn/Turf); other registrant-submitted 
exposure monitoring studies (44655702, 45033101)], 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 website26.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
26 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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Appendix E. Search Parameters for MCPA Toxicology Literature Review  
 
Date and Time of Search:  11/01/2017; 9:15 am 
Search Details: 
((MCPA)) AND (rat OR mouse OR dog OR rabbit OR monkey OR mammal) 
PubMed hits:   248 
Number of Swift Articles:  142 for Animal 
Number of Swift Articles:  162 for Human 
Number of Swift Articles:    0 for No Tag  
 
 
 
 
 
 
 
 


