
 

 

January 17, 2017 

 

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

1200 Pennsylvania Ave. NW. 

Washington, DC 20460-0001. 

 

RE: Registration Reviews: Chlorpyrifos; Tolerance Revocations; Notice of Data 

Availability and Request for Comment. Docket ID: EPA-HQ-OPP-2015-0653 
 

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

comment on EPA’s “Chlorpyrifos; Tolerance Revocations; Notice of Data Availability and 

Request for Comment.” 

 

Our comments will focus on engineering controls to mitigate drift, which we believe provides 

EPA with reasons that chlorpyrifos should not be further restricted for aerial application as 

aerial application drift mitigation technologies and best practices continue to improve. 

 

Aerial Application Industry Background: NAAA consists of more than 1,800 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 makes the most 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. Although the average aerial application company is comprised of but five 

employees and two aircraft, as an industry these small businesses treat nearly 71 million acres of 

U.S. cropland each season, which is almost 19% of all crop protection product applications 

made to U.S. commercial farms – 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 add to these many millions of treated acres annually. 

 

Human Health Risk Assessment: EPA must take into account several key factors that likely 

affected their predictions of human health risk in regards to aerial applicators’ and their workers’ 

safety to these products. Consideration of these should also include: 

 Worker safety and professional use of PPE are stressed in the workplace. Closed 

loading systems also are becoming more common among NAAA members; more 

than 75% of NAAA members use closed systems. Labels for a number of EPA 

registered products currently utilize a combination of precautionary statements for 

PPE use, user safety recommendations, and closed-system engineering controls to 

maintain the labeled uses and meet Worker Protection Standard requirements. If a 

requirement for closed mixing/loading system for chlorpyrifos is mandated, 
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NAAA requests that EPA allow for a phase-in period over several years. 

 Many NAAA members utilize closed pumping systems for mixing and loading; 

 Human flaggers are no longer employed in aerial pesticide application.1 The advent 

of Global Positioning System navigation (GPS) enable pilots to adjust flight paths 

to minimize chemical drift and avoid flying through the released pesticides; 

 Worker protection standards of FIFRA as well as states regulations and applicator- 

company policies have a dramatic effect on training for safe pesticide use; 

 A typical aerial application mixer/loader will service approximately two aircraft per 

day, and will be engaged for perhaps 20 to 30 minutes at a time, after which they 

work at other tasks until the return of the aircraft; 

 Ground crew mixer/loaders are trained to routinely decontaminate themselves and 

their PPE during the day -- between flights; before smoking, eating, chewing gum, 

or using the toilet; or before responding to cell phone calls or recordkeeping 

activities. The washing of hands and other skin areas by ground crew members 

removes pesticide residues, making them unavailable for potential absorption. After 

a day’s work or in case of emergency, a hot soapy shower and change of clothing are 

standard operating practices to both protect the worker and his family. 

 

Professionalism of U.S. Aerial Applicators and Sophistication of Application Technology: 

Aerial application is a mature, expert industry. The average pilot is 50 years old, with nearly 25 

years and 10,000 hours of agricultural aerial application experience, according to a 2012 

industry survey conducted by SRA International.2 Mistakes are rare, as are spray drift incidents. 

Their success is a combination of gained experience, proper planning and execution, modern 

equipment, and dogged pursuit of best management practices (BMP) and safety within the 

industry. These BMPs include aircraft set-up to minimize drift, careful pre-flight planning, on- 

board technologies with demonstrated drift-reduction effectiveness, and in-flight decision- 

making in response to encountered conditions. NAAA believes the following industry practices 

should be part of EPA’s evaluation of spray-drift risk and calculation of buffer sizes. Aerial 

applicators typically: 

  

 Utilize large droplet size spectrums whenever possible, through the careful selection 

of nozzles, deflection angle, boom pressure, planned airspeed, and other factors that 

are well known to determine droplet size. EPA’s default assumption in the proposed 

guidance is that applicators routinely use equipment that produces fine-medium spray 

patterns. This incorrect assumption is discussed further in Section 4 of these 

comments. 

 Check weather conditions expected to be encountered at the job site to better 

anticipate temperature, relative humidity, wind speed and direction conditions, 

identify the possibility of a temperature inversion, and evaluate evaporative 

conditions likely to be encountered. 

 Consider the volatility of the pesticide formulation to be used, and whether 

adjuvants and surfactants are included, which can affect droplet size and rate of 

evaporation. Prefight planning includes discussions with farmer-customers about the 

job-site characteristics, proximity to any sensitive areas and safety considerations, 

field boundaries and buffers, crop growth stage and canopy characteristics, and 

product use. 

 Check nozzle alignment on the spray boom as part of preflight aircraft setup. An air 
strip with obstacles such as tall grass or even accidental movement by ground 
support crewmembers may potentially knock nozzles out of horizontal alignment, 

which changes nozzle performance. Tested across a range of airspeeds in fixed wing 

                                                           
1 NAAA Member Survey, 2012 

2 http://www.agaviation.org/content/naaa-releases-2012-aerial-application-survey 

http://www.agaviation.org/content/naaa-releases-2012-aerial-application-survey
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aircraft, a 15-degree nozzle misalignment was shown to reduce droplet size by 15% 

and significantly increases small, driftable droplets. This is caused by increased air 
shear on one side of the nozzle resulting in a narrowing of the spray fan angle, 

decreased spray droplet size, and increased spray drift.3 

 Participate in Operation S.A.F.E. (Self-Regulating Application and Flight Efficiency) 

fly-in clinics to evaluate their aircraft set-up, nozzle selection and calibration, boom 

adjustment, and application efficiency. Clinic analysts verify spray pattern, droplet 

size, and calibrate the aircraft performance. Many pilots are experienced in the use of 

USDA-ARS spray-nozzle models and AgDISP to assist in routine adjustments of 

their aircraft as part of pre-flight planning to minimize drift. USDA-ARS scientists 

and university extension specialists are readily available to assist in pilot efforts to 

determine effects on drift and deposition efficiency of potential aircraft setup 

changes. These models allow assessment of many variables that can affect drift, such 

as nozzle selection, spray pressure, nozzle angle, boom length versus wingspan, swath 

adjustment, adjuvants and tank mix variables, ground speed, release height, and other 

factors. 
 

 
Analysts Evaluate Aircraft Performance in an Operation S.A.F.E. Fly-in Clinic 

 

 Participate in spray drift reduction training. Each year nearly 100% of NAAA’s 

member pilots participate in the National Agricultural Aviation Research and 

Education Foundation’s Professional Aerial Applicators’ Support System (PAASS) 

program to improve their understanding of human factors and learn positive steps to 

limit spray drift and increase pilot safety. PAASS is offered in nearly every state 

where active aerial application activities are conducted. In addition, NAAA’s annual 

meeting agenda routinely includes technical sessions by academics, government 

experts, and consultants on drift-reduction planning and best practices. 

 Utilize new technologies as they are commercialized. 

o On-board computerized meteorological technology: For example, there is 

growing interest among aerial applicators of on-board meteorological 

measurement technology. This technology generates a serial output stream of 

meteorological data, including wind speed and wind direction, aircraft motion, 

aircraft velocity and orientation. This information can be integrated with a 

variety of existing in-cockpit spray navigation systems to provide real time 

meteorological data. New developments in this market include integration of 

drift model calculations to add actual drift estimates and optimized swath 

offsets to the cockpit navigation display. As the cost of this technology comes 

down interest within the industry is growing. 

 

                                                           
3 C. Hoffman, B. Fritz. 2012. The Importance of Aligning Your Nozzles, NAAA, May/June 2012. 
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o Lowered spray boom and nozzles relative to trailing edge of wing: Another 

example is the adoption within the industry of lowered boom and nozzle 

height relative to the trailing edge of the wing to reduce spray drift. This is a 

widely-adopted aircraft set up, and in fact this configuration has been standard 

equipment on the Air Tractor 402, 502, 602 and 802 models for the past two 

decades. 
 

Avoiding turbulence below the trailing edge of the wing reduces fine droplets 

and spray drift due to: (a) reduction in the wind shear droplets are exposed to; 

and (b) reduction in the fraction of fine droplets that become trapped in the 

wingtip vortices and the turbulent wake. Aircraft with lowered booms and 

nozzles produce less off-target deposition because released droplets have less 

interaction with aircraft turbulence, lower relative droplet span ratio [(DV0.9 

– DV 0.1) ÷ DV 0.5], and are less subject to production of fine particles and 

off-target drift. 
 

 
Aerial application with modern aircraft set up of lowered boom and nozzles 

 

Studies by Hoffman and Tom4 demonstrated that lowering the spray boom 1.5 

feet relative to the trailing edge of the wing reduced off-target deposition by 

25.9% and 55.9% at 10 m and 310 m, respectively. 

 Using GPS technology to accurately map aerial applications: On-board GPS equipment 

precisely locates the aircraft relative to field boundaries and potential adjacent sensitive 

areas. It also records the exact coordinates of each application pass so pilots may spray a 

field in sections if they choose to avoid changes in wind conditions. Pilots may return to 

the field at different times during the day to cover the site completely under desirable 

wind conditions, relying on the aircraft’s GPS to precisely locate the previous passes. A 

2012 industry survey determined that GPS was employed by 99% of respondents. 

 Determination of wind effects on aerial applications: Pilots use “smoker” technology to 

very accurately determine current wind-direction, wind speed, atmospheric stability, and 

swath displacement. Pilots quickly gauge meteorological conditions and the risk of drift 

at any time during the application by creating highly visible indicator smoke trails, 

produced from liquid paraffin wax dispelled onto the plane’s hot exhaust manifold. As 

the wax burns off it creates white streams that clearly indicate current wind direction, 

speed, vertical mixing and swath displacement at the application site. Smoker technology 

is an invaluable aid to aerial application, and contributes to effective reduction of spray 

drift. A 2012 industry survey determined that “smoker” technology is used by 85% of 

respondents. 
 

                                                           
4 Hoffmann, W.C. and Tom, H.H. 2000. Effects of Lowering Spray Boom in Flight on Swath Width and Drift. 
Transactions of the ASAE. 16(3): 217-220. 
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Pilots can leave a highly-visible smoke trail on alternating passes across the field, near a field border, or 

whenever they wish to gauge wind direction, wind speed and turbulence, and swath displacement. 

 

 Shorten boom length near field borders: Installation of shut off valves to selectively cut 

off specific groups of nozzles and shorten the boom is an effective tool for 

maneuverability and spray drift reduction. 

 

There are several ways that a shortened spray boom can dramatically reduce drift, 

including cutting off the boom nozzles on each boom end to reduce the amount of fines 

trapped in the wing tip vortices. 

 

Another technique is to shut off the nozzles on the right boom (from the pilot’s 
perspective) enabling the prop wash’s air movement to create a “fence” at the point of 

shutoff to prevent droplets from moving to the right of the shutoff point.5 Applications 
with half of the boom shut off may take longer, but are especially effective near field 

edges when a sharp edge to the application is needed to limit off-target deposition, as 
seen in the photograph below. Actual deposition data using this technique can be seen in 

the next two graphs. 
 

 
Aircraft operating with half-boom nozzles shut off 

                                                           
5 Some aircraft engines turn to the left instead of right (e.g., a few Honeywell engines). For such aircraft, the pilot 
would shut off the left boom to achieve the same result. 
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Actual field data: Deposition pattern made by aircraft flying away from viewer, center of aircraft at center 

of chart (75 on x axis), right boom off, wind direction from right of chart to left at 3-6 mph. Note that there 

is no deposition outside the boom shut-off point created in one pass with half boom spray. Water and dye 

deposition determined with WRK String Analysis at NAAA fly-in clinic, June 3, 2011, Astoria, IL 
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Actual field data: Deposition patterns created by two adjacent passes in 9 mph cross wind, blowing from the right 

of chart to the left. The right half of the deposition pattern was created as the aircraft flew away from viewer with 

only right half of boom spraying (left boom shut off). Center of aircraft was at chart location 75 on the x axis. 

The left half of the deposition pattern was created from the next pass of the aircraft that occurred toward viewer 

with only the left half of the boom spraying (right boom half shut off). Center of aircraft was at chart location 39 

on the x axis. Note that there is minimal deposition outside the effective swath created by two adjacent passes with 

half boom sprays. Water and dye deposition determined with WRK String Analysis6 at WAAA fly-in clinic, April 

29, 2013, Baraboo, WI. 

 

 Reduce airspeed near field borders: Studies have demonstrated the role of airspeed 

in fine particle production and spray drift. These have concluded that reducing 

airspeed lowers the risk of off-target spray drift. 

 

Empirical research has shown that two or three lower-speed passes near the edge 

of the spray field result in from a 6% reduction to over 10% reduction in off-target 

movement.7 

 

Calculations with USDA-ARS Aerial Spray Nozzle Model clearly demonstrate the 

effect of airspeed on droplet size distribution. 

 
 

                                                           
6 Chiu, Y-L, Barbosa, RN. 2011. System Development for String Analysis During Operation S.A.F.E. Clinics. 2011 
ASABE/NAAA Technical Session, NAAA Annual Meeting. 
http://apmru.usda.gov/aerial/NAAA%20papers/2011ASAE/07%20Chui%20Paper.pdf.  
7 Fritz BK, Bagley W, Hoffman WC and Lan Y. 2008. Spray Spectrum Modifications Through Changes in Airspeed to 
Minimize Drift. ASABE #AA08-002;7 pp. 

http://apmru.usda.gov/aerial/NAAA%20papers/2011ASAE/07%20Chui%20Paper.pdf
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Impact of Airspeed on Droplet Size Distribution8
 

40-Degree Flat Fan 4020 Nozzle, All at 8º Nozzle Angle, 40 psi, Fixed-wing 

Aircraft 

 

Airspeed 

mph 

% Spray 

Volume 

<100 µm 

% Spray 

Volume 

<200 µm 

Dv0.1 

Droplet 

Size 

DSCv0.1 

Droplet 

Spectra 

Classification 

ASABE DSC 
Droplet 

Spectra 

Classification 

100 mph 0.01% 0.42% 291 µm Very Coarse Coarse 

110 mph 0.01% 0.87% 273 µm Very Coarse Coarse 

120 mph 0.01% 2.00% 256 µm Very Coarse Medium 

130 mph 0.01% 3.81% 239 µm Coarse Medium 

140 mph 0.01% 6.29% 222 µm Coarse Medium 

150 mph 0.45% 9.44% 205 µm Coarse Medium 

160 mph 1.20% 13.27% 188 µm Coarse Fine 
 

 

 Select low nozzle deflection angle: Shear and droplet size is influenced significantly 

by the nozzle orientation angle on the boom -- nozzles set at 0º, 45º, or 90º, or any 

angle in between, relative to aircraft flight direction. Greatest shear typically occurs 

when nozzles are oriented at 90º (straight down), perpendicular to aircraft flight 

direction. This typically reduces droplet size and increases risk of spray drift. Lowest 

shear typically occurs when nozzles are oriented at 0º (straight back), fully aligned 

with the aircraft flight direction. 

 

Technology exists to change nozzle angle in flight. Rotating boom assemblies allow 

the pilot to adjust nozzle angles from the cockpit and adjust in-flight to suit changing 

conditions. Pilots can manually change boom angle or program a cockpit computer for 

the desired droplet size and nozzle tip size and let the computer automatically select 

the nozzle angle for the required droplet size. To maintain the constant droplet size 

the nozzle angle will adjust as the aircraft changes speed. As the cost of this 

technology comes down it is gaining more widespread use. 

 

Impact of Nozzle Angle on Droplet Size Distribution9
 

40-Degree Flat Fan 4020 Nozzle, 40 psi, all at 140 mph, Fixed-wing Aircraft 
 

Nozzle Angle 

Relative to 

Aircraft Travel 

% Spray 

Volume <100 

µm 

% Spray 

Volume <200 

µm 

Dv0.1 

Droplet 

Size 

ASABE DSC 
Droplet 

Spectra 

Classification 

0º 0.01% 5.72% 229 µm Medium 

8º 0.01% 6.29% 222 µm Medium 

23º 0.42% 8.32% 207 µm Medium 

38º 1.22% 11.62% 193 µm Medium 

53º 2.21% 16.19% 178 µm Fine 

68º 3.4% 22.02% 163 µm Fine 

83º 4.78% 29.12% 148 µm Fine 

90º 5.50% 32.86% 141 µm Fine 
 

 

                                                           
8 Bretthauer, S. 2014. Univ. IL. Calculated with USDA-ARS Aerial Spray Nozzle models. 
9 Ibid. 
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NAAA urges EPA and registrants to incorporate low nozzle angle setup on aircraft 

spray booms in drift assessments and product labels. 

 

 Drift occurs downwind: As EPA models pesticide spray drift to estimate buffer size, 

the Agency should apply such considerations to downwind vectors only. Scientific 

literature does not support the need for upwind buffer zones for typical aerial spray 
applications.10 This, plus the use of drift mitigation technologies and procedures 

described in these comments, should preclude the need for any buffer on the upwind 
side of an application area. As discussed previously in these comments, aerial 

applicators have the tools necessary to immediately determine on-site wind direction. 

 Consistent over prediction of drift risks and buffer size requirements will have 

unintended consequences: We recognize that finding the balance between 

environmental protection and effective pest control is difficult. However, EPA’s drift 

assessment and mitigation policies should advance the use of methods and 

technologies that minimize potential for off-site pesticide movement while still 

allowing critical pest management to continue. NAAA is concerned that AgDRIFT 

consistently over-predicts drift potential at long distances, resulting in excessively 

large buffers that will have significant unintended consequences. Besides the direct 

reduction in economic cropping area resulting from untreated set-back areas, 

academic experts have voiced concerns that they will result in the remaining cropping 

areas receiving persistent inoculum from pathogens, insects and weeds that are 

harbored in untreated buffer areas; poor control and lack of isolation from the buffer 

areas will result in increased usage of pesticides (tighter spray intervals and higher 

rates) in surrounding fields within a production area to address incursions of the pests; 

and for many vegetable crops, untreated sections of fields will pose an extremely high 

level of crop disease risk (e.g., late blight on potatoes or tomatoes) and unmarketable 

crop harvests.11 To avoid the likelihood of accelerated development of resistant 

populations of pests emerging from low-dose exposures within buffers, producers will 

need to identify additional and supplemental pesticide treatments to apply to those 

areas.12 NAAA urges EPA to consider these issues. 

 

Notice of Data Availability for Chlorpyrifos: NAAA is deeply troubled by EPA’s Notice of 

Data Availability (NODA), particularly its assessment of the human health risks associated 

with chlorpyrifos. EPA’s reliance on the epidemiological study by Columbia University13 to 

set a new point of departure is unprecedented and could have dangerous environmental 

consequences. 

 

First, raw data from that study was not made available to EPA or other parties for evaluative 

purposes, making the quality and reliability of the study difficult to assess. Second, there has 

been no validation or replication of the results of the study, further damaging the Columbia 

study’s credibility. 

 

If EPA is to now set a new standard for epidemiological studies used to determine the legal 

uses of pesticides, a standard that accepts secret science that has not been reproduced, NAAA 

fears regulatory decisions will be made by future administrations on the basis of similarly 

                                                           
10 Kirk, I.W., Teske, M.E., Thistle H.W. 2002. What About Upwind Buffer Zones for Aerial Applicators? J. Agric. Saf. 
Health. 8(3):333-336. 
11 Gevens, A. March 13, 2104. Unpublished letter to F. Khan, EPA Environmental Fate and Effects Division. 
University of Wisconsin Madison – Department of Plant Pathology. [Appended to these comments.] 
12 Groves, R.L. March 14, 2014. Unpublished letter to J. Dawson and F. Khan, EPA Health Effects Division and 
Environmental Fate and Effects Division, respectively. University of Wisconsin Madison – Department of 
Entomology. [Appended to these comments.] 
13 The Mothers and Newborn Study of North Manhattan and South Bronx performed by the Columbia Children's 
Center for Environmental Health (CCCEH) at Columbia University. 
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privately-held, unreplicated data. If this is to be the standard set by EPA, regulatory policy 

will essentially be justified in secret, reducing transparency and accountability to industries 

that rely on EPA-approved products, to the public, and to the environment. 

 

Equally concerning is that EPA now seems to stray from the established standards of 

“reasonable certainty that no harm will result” in the Food Quality Protection Act and the 

Federal Food, Drug, and Cosmetic Act. 

 

EPA states “Because EPA is unable to determine at this time that aggregate exposures to 

chlorpyrifos are safe, EPA is proposing to revoke these tolerances…” EPA is hereby ignoring 

the standard established in these two aforementioned acts that products not be revoked unless 

there is a reasonable certainty they will be harmful, and turning instead to implement a 

standard that unless a product can be proven not to be harmful its tolerances will be revoked. 

In essence, this establishes a standard of absolute, instead of reasonable, certainty that a 

product will do no harm, which could lead to the revocation of tolerances for virtually every 

product on the market. NAAA views EPA’s new standard that a product be proven safe, 

instead of that it just have reasonable certainty to do no harm, as a standard that will greatly 

harm the agricultural and public health industries, and ultimately the public, even though 

there is still reasonable certainty that no harm will result if these products are kept on the 

market.  

 

NAAA’s members and U.S. agriculture do not believe that current, publicly-available, 

replicable science can justify further restrictions on chlorpyrifos, especially when considering 

the technologies and techniques that have been used and continue to improve to maximize the 

safe application of this material. This is an extremely versatile and economically important 

product, for it provides broad-spectrum control and is cost-effective for farmers, fits well into 

pest resistance management strategies, and has a well-established track record of use on many 

crops for effective control. Equally important, it is authorized for use on most crops via a wide 

range of delivery systems. NAAA urges EPA to reconsider its use of the Columbia study and 

realize the precedent the use of this study would set, and to use other available science. We 

believe this will lead EPA to leave untouched the current tolerances and uses for chlorpyrifos. 

 

Thank you for this opportunity to comment. 

Sincerely, 

 

 
Andrew D. Moore 

Executive Director 


