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January 11, 2021 

 

Environmental Protection Agency Docket Center (EPA/DC), (28221T)  

1200 Pennsylvania Ave. NW. 

Washington, DC 20460-0001. 

 

RE: Registration Review Draft Risk Assessments for Paraquat; Docket ID: EPA-HQ-OPP-

2011-0855 

 

The National Agricultural Aviation Association (NAAA) appreciates the opportunity to comment on 

EPA’s registration review proposed interim decision for paraquat and respectfully requests the 

agency to take into account our comments to ensure the historically safe use of paraquat via aerial 

application on a multitude of crops grown by our nation’s farmers continues. 

 

U.S. Aerial Application Industry Background: NAAA consists of more than 1,600 members in 46 

states, and represents the interests of small business owners and pilots licensed as commercial 

applicators that use aircraft to enhance the production of food, fiber and bio-fuel; protect forestry; 

protect waterways and ranchland from invasive species; and provide services to agencies and 

homeowner groups for the control of mosquitoes and other health-threatening pests. Within 

agriculture and other pest control situations, aerial application is an important method for applying 

pesticides, for it permits large areas to be covered rapidly—by far the fastest application method of 

crop inputs—when it matters most. It takes advantage, more than any other form of application, of 

the often too-brief periods of acceptable weather for spraying and allows timely treatment of pests 

while they are in critical developmental stages, often over terrain that is too wet or otherwise 

inaccessible for ground applications. It also treats above the crop canopy, thereby not disrupting the 

crop and damaging it. The productivity, accuracy, speed, and lack of damage to the crop has been 

recognized in Europe as well (Kováčik and Novák 2020 – attached with these comments). Although 

the average aerial application company is comprised of but six employees and two aircraft, as an 

industry these small businesses treat nearly 127 million acres of U.S. cropland each season, which is 

about 28% of all cropland used for crop production in the U.S.—this doesn’t include the substantial 

amount of aerial applications that are made to pasture and rangeland. Aerial pest control for 

managers of forests, rangeland, waterways and public health also add to these many millions of 

acres treated annually.  

 

While there are alternatives to making aerial applications of pesticides, these options have several 

disadvantages compared to aerial application. In addition to the speed and timeliness advantage 

aerial application has over ground application, there is also a yield difference. Driving a ground 

sprayer through a standing crop results in a significant yield loss. Research from Purdue University 

found that yield loss from ground sprayer wheel tracks varied from 1.3% to 4.9% depending on 

boom width. While this study was conducted in soybeans, similar results could be expected in other 

http://www.agaviation.org/
https://www.extension.purdue.edu/extmedia/sps/sps-103-w.pdf
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crops as well. Research summarized by the University of Minnesota describes how soil compaction 

from ground rigs can negatively affect crop yields due to nitrogen loss, reduced potassium 

availability, inhibition of root respiration due to reduced soil aeration, decreased water infiltration 

and storage, and decreased root growth. Aerial application offers the only means of applying a crop 

protection product when the ground is wet and when time is crucial during a pest outbreak. A study 

on the application efficacy of fungicides on corn applied by ground, aerial, and chemigation 

applications (attached with these comments) further demonstrates that aerial application exceeds 

ground and chemigation application methods in terms of yield response. 

 

Comments 

NAAA strongly objects to the proposal to prohibit all aerial applications of paraquat except for 

cotton desiccation. This proposed ban on the aerial application of paraquat is based on faulty drift 

modeling and a failure to require combining personal protection measures for pesticide handlers. 

The agency’s draft aerial ban outside of cotton use was proposed with the erroneous belief that the 

aerial application of paraquat is not critical to any part of U.S. agriculture besides cotton 

production, which attachments to our comments and other comments the agency will receive on 

this docket will show is just not true. 

 

To begin with, NAAA disagrees that the Tier 1 model in AgDRIFT and associated assumptions 

should be used to assess the risk of drift from aerial applications of paraquat or other pesticides. 

NAAA provided a detailed explanation of the erroneous assumptions in the Tier 1 AgDRIFT 

model and proposed the use of the Tier 3 AgDRIFT model instead, in a letter to the Acting 

Director of the Office of Pesticide Programs in June of 2020 (attached with these comments). The 

risks of concern for bystanders and non-target plants from spray drift from aerial applications are 

based on the faulty drift estimates calculated using the Tier 1 model in AgDRIFT.  

 

NAAA recommends that the minimum droplet size required on paraquat labels for aerial use be 

increased from a medium, as suggested in the proposed interim decision, to coarse. This will also 

alter EPA’s modeling and further alleviate risk of paraquat use by air. The current label for 

gramoxone already requires a coarse or larger droplet size for aerial applications prior to the 

emergence of crops. This requirement also shows that the registrant is confident that a coarse 

droplet size can provide suitable efficacy – weeds at this stage of crop development present very 

small difficult-to-spray targets, meaning that sufficient coverage is critical for achieving efficacy.  

 

NAAA does not support an across-the-board wind speed limit of 10 mph. In some parts of the 

country, wind speeds can commonly exceed 10 mph during critical portions of the application 

season. Limiting application to wind speeds below 10 mph would have a negative impact on the 

ability to make timely applications, and many of the aerial applications of paraquat in the southern 

U.S. are conducted during wet conditions when timing is critical to control herbicide resistant 

weeds. There are existing labels that allow application in wind speeds up to 15 mph. The list of 

these products includes but is not limited to Headline AMP, Baythroid XL, Folicur 3.6F, Graslan 

L, Warrior 2, Hero Insecticide, Belt SC, Belay Insecticide, Besiege Insecticide, and Flexstar GT. 

Numerous recent registration review proposed interim decisions from the EPA have included 

proposed label statements that allow for aerial applications in wind speeds up to 15 mph. These 

proposed interim decisions included those for clomazone, diflufenzopyr, prometryn, pyriproxyfen, 

emamectin benzoate, trifloxystrobin, pyroxsulam, thiencarbazone-methyl, acetamiprid, 

clothianidin, dinotefuran, imidacloprid, thiamethoxam, atrazine, propazine, 23 pyrethroids, and 9 

ALS herbicides.  

 

NAAA agrees with the proposed boom length restriction of 65% of wingspan for fixed wing 

aircraft and 75% of rotor diameter for helicopters for aerial applications of paraquat. In order to 

https://www.extension.umn.edu/agriculture/soils/tillage/soil-compaction/
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mitigate the risk of drift when applying paraquat in winds from 11 to 15 mph, NAAA proposes 

the label require a boom length restriction of 50% of wingspan for fixed wing aircraft and 60% of 

rotor diameter for helicopters, as well as an increase to ¾ swath displacement. The concept of 

further reducing the allowed boom length and increasing the swath displacement for applying in 

winds 11 to 15 mph has been accepted by the EPA in the recent proposed interim decisions for the 

other active ingredient uses mentioned in the prior paragraph.  

 

To highlight the effectiveness of reducing boom length down to 50% of wingspan for fixed wing 

aircraft, NAAA ran two AgDRIFT models using the parameters set as described in our June 2020 

letter to the EPA but with a few differences. Droplet size was changed from medium to coarse to 

reflect NAAA’s proposal to require coarse as the minimum droplet size for aerial applications. 

The first scenario was run using a boom length of 65% of wingspan with a 10-mph wind. The 

second scenario was run using a boom length of 50% of wingspan, a swath displacement of ¾, 

and a 15-mph wind. This second scenario, with an increased wind speed but shorter boom and 

wider swath displacement, resulted in a 25% reduction in drift 200 feet downwind. NAAA feels 

requiring the reduction of boom length to 50% of wingspan for fixed wing aircraft and 60% of 

rotor diameter for helicopters, as well as an increase to ¾ swath displacement, when wind speeds 

are 11 to 15 mph should allow for paraquat to be even more safely applied in winds up to 15 mph 

compared to the EPA’s current proposal. However, if the science and modeling dictates that the 

maximum wind speed for aerial applications be set at 10 mph, NAAA would accept that label 

restriction rather than lose the ability to apply paraquat aerially. 

 

An additional complication of setting a wind speed limit of 10 mph is that it might force more 

applications to be made when wind speeds are too low. Wind speeds of less than 4 mph can be an 

indicator of a low-level temperature inversion. While aerial applicators have the ability to check 

for an inversion using a smoker or AIMMS, according to Thomson et al. 2010 and 2011 (attached 

with these comments) wind speeds in the 2.8 to 3.6 mph range occur during the transition between 

stable (inversion) and unstable atmospheric conditions. If aerial applicators are forced to avoid 

wind speeds above 10 mph, it is highly likely the low wind speed envelope of avoiding wind 

speeds less than 3 mph will be pushed in order to meet application demands. This would increase 

the risk of spraying during the transition period from inversion to more preferable application 

conditions. 

 

NAAA also proposes, in order to mitigate the modeled risks of concern for aerial application 

mixers and loaders, the requirement of both engineering controls (closed loading system) and full 

PPE including an elastomeric half facepiece cartridge respirator when mixing and loading 

paraquat. The EPA has recommended the same combination in the proposed interim decision 

(PID) for triphenyltin hydroxide (TPTH). The EPA noted in that PID that they are unable to 

calculate MOEs of PPE and engineering controls used together but assumes that the additional 

PPE would fully mitigate these risks; NAAA strongly agrees with that assumption. NAAA also 

proposes banning the use of flaggers for aerial applications of paraquat. The ManKocide label 

provides an example of prohibiting human flaggers for aerial applications and having an 

additional PPE requirement for a particulate respirator specific only to aerial mixers and loaders. 

 

NAAA does not object to the proposed buffer zones for aerial applications next to residential 

areas and suggests they be required for all aerial applications of paraquat. However, NAAA 

strongly believes that all buffer zones should be wind directional, as drift only moves downwind, 

as referenced in Kirk et al. 2002 (attached with these comments). Aerial applicators have the tools 

necessary to provide immediate and onsite wind direction measurement, so if wind direction does 

change during the application they can respond immediately. Labels for the newest formulations 

of 2,4-D and Dicamba, such as Enlist and Engenia, are reflective of this concept and offer 
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evidence that the EPA supports the concept of wind directional based buffer zones. The current 

label for Gramoxone already recognizes that wind direction determines where drift can occur in 

paragraphs 6.3 and 6.4.11. The application exclusion zone (AEZ) requirements allow the 

applicator to assess wind direction in determining whether it is safe to resume an application when 

a person is within 100 feet of the application. 

 

Aerial applicators can monitor weather conditions in the cockpit and thus evaluate the need for a 

buffer zone in real time using a smoker or AIMMS. A smoker injects a small amount of vegetable 

oil into the aircraft exhaust system that creates smoke, allowing the pilot to determine, by 

observing smoke movement, the wind direction and an estimate of wind speed. Inversions can 

also be detected by observing vertical smoke movement. The Aircraft Integrated Meteorological 

Measurement System (AIMMS) provides real-time onboard weather data, including wind speed 

and direction, temperature, and humidity. This enables the pilot to take into account outside wind 

speed and direction when making every pass. 

 

NAAA wishes to point out that the EPA has grossly misjudged the importance of aerial 

applications of paraquat. Data from the California Department of Pesticide Regulation's Pesticide 

Use Reports (PUR) database (attached with these comments) shows that over the five-year period 

from 2015 to 2019, an average of 16% of all of the acres in California to which paraquat was 

applied to were treated using aerial application. This is a far cry from the EPA’s estimate that 

aerial application only accounts for 3% of all paraquat-treated acres. Furthermore, the data reveals 

EPA’s other error in estimating that cotton desiccation is the most important use for aerial 

applications of paraquat. In California, over the same five-year period, on average aerial 

applications accounted for 51% of the acres of corn for human consumption treated with paraquat, 

9% of the acres of alfalfa treated with paraquat, 76% of the acres of dried-beans treated with 

paraquat, 27% of the acres of onions treated with paraquat, 76% of the acres of rice treated with 

paraquat, 90% of the acres of safflower treated with paraquat, 63% of the acres of sorghum/milo 

treated with paraquat, 25% of the acres of tomatoes for processing treated with paraquat, and 36% 

of the acres of wheat treated with paraquat. California is number three in the U.S. for onion 

production, second for rice production, and number one for production of corn for human 

consumption, tomatoes for processing, safflower, dried lima beans, and alfalfa. The reliance 

growers of these crops have on aerial applications of paraquat in California, coupled with the fact 

that California is a critical source for these crops for the entire nation, can lead only to the 

conclusion that banning aerial application of paraquat will cause a severe detrimental economic 

impact to both the growers and consumers throughout the U.S. 

 

Aerial applications of paraquat for uses other than cotton desiccation are also important in the 

southern U.S. A letter from the Arkansas Agricultural Aviation Association (attached with these 

comments) indicates that the aerial application of paraquat is important for the defoliation of 

soybeans, not just cotton. In 2019 more than 240,000 acres of corn, wheat, rice, cotton, and 

soybean were treated with aerial applications of paraquat. The Arkansas Agricultural Consultants 

Association also notes the importance of aerial applications of paraquat for defoliation of many 

crops in Arkansas and highlights another important use of aerial applications of paraquat – 

preplant burndown applications (see attached letter). Dr. Thomas Butts with the University of 

Arkansas System Division of Agriculture, in a letter submitted to EPA (and also attached with 

these comments) on this very paraquat proposed interim decision, further elaborates on the 

importance of aerial applications of paraquat in Arkansas. These applications are critical for 

controlling Italian ryegrass and Palmer amaranth, which are resistant to multiple herbicides, but 

not paraquat. Dr. Butts also confirms that aerial applications of paraquat are important for soybean 

desiccation, not just cotton. His research has documented that half of all herbicide applications in 

Arkansas are made using agricultural aircraft. Applications of paraquat for burndown is done on 

https://www.producebluebook.com/2019/01/29/onion-production-by-the-numbers/
https://www.producebluebook.com/2019/01/29/onion-production-by-the-numbers/
https://www.statista.com/statistics/190823/top-us-states-for-rice-production/
https://www.cdfa.ca.gov/statistics/PDFs/2017-18AgReport.pdf
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all major crops grown in Arkansas, and Dr. Butts points out that eliminating 50% of these 

applications would inhibit the ability of Mid-South farmers to control resistant weeds effectively, 

profitably, and in a timely manner. 

 

These same important aerial uses of paraquat occur in Mississippi and Louisiana as well. The 

Louisiana Agricultural Aviation Association reports that aerial application of paraquat is used to 

desiccate an average of 492,000 acres of soybean annually (letter attached with these comments). 

This represents 45% of the soybean acreage in Louisiana. Aerial application accounts for 80% of 

all the Louisiana cropland that is treated with paraquat for preplant burndown. Fall applications of 

paraquat are used to control glyphosate resistant Italian ryegrass, similar to the situation in 

Arkansas. The commonly wet falls and fall hurricanes frequently make application by ground 

impossible. Loss of aerial applications of paraquat to control Italian ryegrass will mean the 

complete loss of paraquat to control Italian ryegrass during wet years.  

 

The Mississippi Agricultural Aviation Association (letter attached with these comments) further 

documents the importance of aerial applications of paraquat for soybean desiccation and 

controlling herbicide resistant weeds using both preplant and late fall applications. Aerial 

applicators in Mississippi apply paraquat on an average of 1.2 million acres of cropland annually. 

According to the 2017 Census of Agriculture, there are 4.9 million acres of cropland in 

Mississippi. This means aerial application of paraquat is used on 24% of cropland in Mississippi, 

far greater than the EPA’s conclusion that “aerial application only accounts for 3% of all 

paraquat-treated acres.” Southern Ag Consulting (letter attached with these comments) further 

highlights the importance of aerial applications of paraquat for preplant burndown applications, 

controlling resistant weeds, and soybean desiccation in Mississippi. 

 

The aerial application of paraquat is also important in the Greats Plains. According to the 

Association of Montana Aerial Applicators (letter attached with these comments) paraquat applied 

by air is used in Montana to treat hundreds of thousands of acres of pulse crops annually. They 

note that growers sometimes use ground rigs, but that weather issues frequently require the use of 

aerial application to apply paraquat. Paraquat is also applied by air for treating fallow ground. The 

North Dakota Agricultural Aviation Association reports (letter attached with these comments) that 

paraquat is applied by air on an average of 120,000 acres annually. Aerial uses of paraquat include 

preemergence applications on sugar beets, as a pre-harvest desiccant application on soybeans, 

edible beans, and sunflowers, and on fallow ground to control herbicide resistant weeds. 

 

In their comments to the EPA (and attached with these comments) the National Alliance of 

Independent Crop Consultants (NAICC) also recognizes the importance of aerial application of 

paraquat to a wide variety of crops. NAICC notes that aerial applications of paraquat are used on 

dry beans, sorghum, soybeans, alfalfa, cotton, wheat, and sunflowers in many parts of the country 

because of the inability of ground sprayers to make the applications in a timely manner. They also 

acknowledge that for harvest aid applications aerial application is preferred over ground 

application because the tires on ground equipment causes crop damage, particularly in sunflowers. 

They also point out the important role paraquat now plays in controlling pesticide resistant weeds, 

particularly kochia and Palmer amaranth. According to the NAICC, if growers lose the ability to 

control these weeds because aerial application of paraquat is banned, they will be forced to rely on 

mechanical tillage which will lead to soil erosion.  

 

Conclusion 

The NAAA strongly disagrees with EPA’s proposal to eliminate nearly all aerial uses of paraquat 

except for cotton desiccation. Historically, the product has been applied by air safely and 

professionally, as documented by EPA’s incident database.  This ban would cause undue hardship 
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to the agricultural production of many different crops in various parts of the U.S. The risks 

associated with mixing and loading paraquat for aerial applications can be mitigating by requiring 

the use of closed loading systems and a elastomeric half facepiece cartridge respirator. The 

justification that this ban would not have a harmful impact on agriculture is based on data that 

clearly underestimated the acres to which paraquat is applied to using aerial application. In 

addition to being critical for soybean desiccation in the southern part of the U.S., aerial 

application of paraquat is critical for managing herbicide resistant weeds in certain geographies 

now, and this use is expected to increase in other geographies in the future as herbicide resistant 

weeds continue to spread. 

 

Thank you for this opportunity to comment. 

 

Sincerely, 

 
Andrew D. Moore  

Chief Executive Officer 
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