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February 5, 2021 

 

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

1200 Pennsylvania Ave. NW. 

Washington, DC 20460-0001. 

 

RE: Registration Review Proposed Interim Decision for Chlorpyrifos; Docket ID: EPA-HQ-

OPP-2008-0850 

 

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

EPA’s registration review proposed interim decision (PID) for chlorpyrifos and respectfully 

requests the agency to take into account our comments to ensure the historically safe use of 

chlorpyrifos 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 

number 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. The aerial application of 

crop protection products results in greater harvest yields of crops. This in turn results in less land 

being used for agricultural production, preserving more wetlands for natural water filtration, forest 

ecosystems for carbon sequestration and habitat for threatened and endangered species. 

 

Comments 

NAAA strongly objects to prohibiting aerial applications of chlorpyrifos.  EPA seems to be 

considering this based on risks to mixers and loaders. This proposed prohibition is based on the 

10X safety factor, which in turn is based on the potential for neurodevelopmental effects on the 

young (pre-natal, infants and children). NAAA does not feel that the 10X safety factor is 

appropriate for conducting the occupational risk assessments, which EPA links to the 10x FQPA 

safety factor. The PID states that “chlorpyrifos poses potential dietary and aggregate risks 

associated with drinking water exposure for currently labelled uses with and without the 10X 

FQPA safety factor.” The PID goes on to state that to be consistent with the 10x FQPA safety 

factor, “EPA has also applied an additional 10X database uncertainty factor (UFDB) in its 

assessment of occupational risks.” NAAA feels the use of the 10X safety factor based on dietary 

and drinking water concerns is not appropriate for estimating risks to mixers and loaders. 

Moreover, the purposes of FQPA safety factors are to reasonably ensure no harm will occur to 

infants and children. However, EPA’s Worker Protection Standards already prohibit anyone under 

the age of 18 from being a pesticide handler, further questioning the logic and appropriateness of 

using a 10X factor for occupational risk assessments stemming from a FQPA safety factor. 

 

Prohibiting aerial applications of chlorpyrifos will pose a serious threat to agricultural production 

for those crops that rely on chlorpyrifos. As previously mentioned, being able to utilize aerial 

application when the ground is wet is critical for growers in order to make timely applications. 

The comments to EPA on the PID for chlorpyrifos from the American Crystal Sugar Company 

(attached with these comments) directly addresses this concern. Their comments specifically 

mention the need for aerial applications of chlorpyrifos when rain results in wet field conditions 

that prohibit ground applications. Timely aerial application is critical to avoid missing the narrow 

window available for control. Many of the crops listed as high-benefits agricultural uses in the 

PID are treated using aerial application. According to data from the 2019 NAAA industry survey 

(attached with these comments), aerial applicators treat 3.6 million acres of alfalfa, 2.6 million 

acres of cotton, 1.1 million acres of orchards (citrus, peach, apple, peach), 22.8 million acres of 

soybeans, 1.8 million acres of roots and tubers (includes sugar beets), 16.6 million acres of small 

grains (wheat and barley), and 38.5 million acres of corn annually. Denying aerial application of 

chlorpyrifos to these crops could have a significant negative impact on the ability to treat pests in 

a timely manner. 

 

Due to its effectiveness against a broad spectrum of insect pests and its ability to manage pests 

that have developed resistance to other classes of insecticides, chlorpyrifos remains one of the 

most popular and effective tools for agricultural producers in the United States. One of the 

benefits of chlorpyrifos is its mix and rotational potential, allowing growers to apply multiple 

layers of insect protection through various modes of action (MOA), minimizing the risk of 

selection pressures that result in new resistant-insect populations.  Many of the pests controlled by 

https://www.extension.umn.edu/agriculture/soils/tillage/soil-compaction/
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chlorpyrifos are aggressive and can cause a great deal of crop damage in a short amount of time. It 

is these situations in particular where growers rely on aerial application – it allows a rapid 

response to an outbreak regardless of whether soils are wet or not. Control of soybean aphids is an 

example of this – chlorpyrifos is the leading pesticide used to treat this damaging pest.  

Pyrethroid-resistant aphid populations, which can also transmit soybean mosaic virus (SMV) and 

Alfalfa mosaic virus (AMV) in soybeans, often have no other effective management option than 

chlorpyrifos. Outbreaks typically occur during the late vegetative stage, so not only does aerial 

application provides a timely application during an outbreak, it also does so with out damaging 

the crop. While the planting of Bt corn has dramatically reduced the corn acreage treated with 

chlorpyrifos, western corn rootworm resistance to Bt corn is growing and European corn borer 

resistance to Bt corn has recently been confirmed. As resistance to Bt corn increases among these 

insects, it will increase the need for chlorpyrifos application to corn. Aerial application will be 

relied on heavily to treat outbreaks of corn pests resistant to Bt corn given the growth stages at 

which the applications will need to be made.  

 

In order to reduce the risk to mixers and loaders for aerial applications of chlorpyrifos, NAAA 

recommends prohibiting the aerial application of all dry formulations of chlorpyrifos, including 

granule, water-soluble packets (WSP), and wettable powders. For mixing and loading of all liquid 

formulations of chlorpyrifos for aerial applications, NAAA recommends requiring both 

engineering controls (closed loading system) and full PPE, including an elastomeric half facepiece 

cartridge respirator, double layers, and gloves. NAAA recommends this requirement be for all 

crops. The EPA has recommended the combination of both closed loading systems and full PPE 

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 

assume that the additional PPE would fully mitigate these risks; NAAA strongly agrees with that 

assumption. NAAA agrees with prohibiting the use of flaggers for aerial applications of 

chlorpyrifos and recommends that prohibition should be for all aerial uses with no exceptions.  

 

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 chlorpyrifos 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. The chlorpyrifos PID does not 

recommend a label required droplet size. NAAA recommends that the minimum droplet size 

required on chlorpyrifos labels for aerial applications be set at medium. 

 

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. 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.  

 

https://blog-crop-news.extension.umn.edu/2017/07/pyrethroid-resistant-soybean-aphids.html
https://www.news.iastate.edu/news/2014/03/26/rootwormresistance
https://www.canr.msu.edu/news/european-corn-borer-resistance-confirmed-to-cry1f-bt-corn
https://www.canr.msu.edu/news/european-corn-borer-resistance-confirmed-to-cry1f-bt-corn
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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 chlorpyrifos. In order 

to mitigate the risk of drift when applying chlorpyrifos 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 scenarios using the parameters set as described in our June 

2020 letter to the EPA but with a few differences. 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 26% reduction 

in drift 200 feet downwind when compared to the boom length of 65% of wingspan with a 10-

mph wind. 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 chlorpyrifos 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 dictate 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 chlorpyrifos 

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 Aircraft Integrated Meteorological Measurement system 

(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 does not object to the buffer zones for aerial applications of chlorpyrifos. 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 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 
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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. 

 

Conclusion 

NAAA objects to the possible prohibition of aerial applications of chlorpyrifos. This proposed ban 

is based on an inappropriate safety factor for mixers and loaders of aerial applications. Furthermore, 

the recommendations by NAAA to ban aerial applications of dry formulations of chlorpyrifos and 

to require both full PPE and closed loading systems for aerial applications of liquid formulations of 

chlorpyrifos will mitigate risks to mixers and loaders. Growers frequently depend on aerial 

applications of chlorpyrifos to treat their crops in a timely manner, and the restrictions proposed by 

NAAA will allow growers to keep this pest control option while also protecting mixers and loaders. 

 

Thank you for this opportunity to comment. 

 

Sincerely, 

 
Andrew D. Moore  

Chief Executive Officer 
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