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Introduction 
The incidence and impact of spray drift caii be 
niinimized by proper equipnient selectioii and schip, and 
go«d application technique. Although the Spray Drift 
Task Force (SDTF) studies W ~ I F  conducted t« support 
p rduc t  registration, they provide substantial information 
that can be used to minimire the incidence and impact of 
spray drift. The purpose «t tliis report is to descrihe the 
S D n  at!rial application studies and to raise the level of 
understsiidiiig about the tactors tliat affect spray drift. 

The SDTF measured pnmary spray drift, the off-site 
movement of spray dropletc before deposition. It did 
not cover vapor drift, or any other forni of secondary 
drift (ùfter deposition), hecause seconda- drift is pre- 
dominantly specific t« the active ingrrdient. 

the shidiec, the SDTF coiisulted with 
technical experts from rescarch instihitions around the 
world and compiled a list of 2,500 drift-related studies 

literature. Because of differing 
difficult to compirr results across the 

<hidieS. However. the information fnim these ... - .. 
referrnces M’as useful in deveioping test protocols that 
uere coiisistmitly follow,ed throughout the field studies 

The objectibe of the aerial field shidies was to quantify 
dritt from the range of application practices common in 
the early 190s  Since some practies may hiive 
changed since then, it  is important to recogiiize that the 

The SDTF is a consortiuni ot 38 agncultural chemical 
mmpinres establishwi in 1990 i n  response to 
Environnienta1 Protection Agenq (EPA) spray drift data 
requirrments Data werr generated to support thc rereg- 
istration of appmximately 2,000 existing products and the 
registrahon of future products from SDTF member 
ximPmes The studies were and ln aenal mode1 will use inputs based on current practices 
mnsultation with snentists at uruversities, research mti- 
tutioiis, and the EPA The information bang presentcd is not an in-depth 

presentation of al1 data generated by the SDTF Use ot 
pestiade products is strictly gcivemed hy label iiistruc- 
tions Always read and follow, the label directions 

a common 

-ovenng a range o app icatmn 

data geiierated in the held studies were used to 
quantitative databases which, when accepted by 

1 be used to coiiduct environmental nsk 

conditions Wind s viiried from 2 mph to 17 the databases The models wiü provide 
cstimate dn&, and will cover a 

cation scenanos than tested m the 



The test appiicahon area measured 2.000 feet in length Other factors affecting drift 
and 180 feet in width (figure 1) Four, 45-toot wide 

were sprayed poing from kit-to-rig Gther vanableç that were tested include nozzle 
from 6 teet to 31 teet above t 
ot 69'X and 8.tflC, ot the wingspan, oil as a 

carrier for the ultra low volume (ULV) appiicahons, the 
etfects of Iiquid physical properties ot the peshzide 2,600 feet downwind 

rea These collectors 

ayuahc habitats to dnft Aco ectiir was also po5ihoncd 
upwind from the apphcahon area to verity that dntt 
only ocmrs in a downv.ind direcho 

ixturc, and the etfects of crop canopy 

ather-related tactors mcludmg wind spwd and 
L irechon, and ai: temperahm were recorded durmg the 
hcid ha l s  at tour wparate heights betwfen 1 and W feet. 
Relahve hunudity, solar radiahon, baiometric pressure, 

1ast.r parhcle measunng msmimcnt. 

To factor out the meteorolopcal effects, the SDTF used 
a covariate experimental design, which 1s a commonly 

the control and euperimental treahnents without 
laiidiiig The two hoiiis were iievei used simultaiie- 
ousiy in ordcr to avoid any putenhai interference 
between the sprays 

four çwaths of the expenmental treahnent wcre 

smaller than 141 microns, and coiihnuaiiy decreascs as 
droplcts get bigger 

applied first, bcgiruiing ât the dowiiwiiid side. The 
control treatment was then immcdiatcly applied over 
the same area. The total elapseil time for both applica- 
tions was 12 minutes. Continuous weather monitoring 
showed no apprenable changes in atmospheric 

measunid for each field study heahnent. 
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Typical Aerial Application 
condihons during the 12 
minute periods The 
dou iiwnd collechirs were 

ed for both diazinon 
(the tracer used with the 
control treahnent) and 
malsthicin (the tracer used 
uith the expenmentai 
treatmen t) 

Using this experimental 
design, differences between 

Jïgiire 2 

Findings control treahnents are due only to 
ihons, since the applicahon 

procedures were always thhe sanie Differences between Tvpic els fmm aerid 

. .  
and only 2% dnfts (figure 2) 
,fiiied a\ a 1700-foot Mide, 20- ts, 2 replicates 

y EPA) uqing an Air Tractor 401 
set-up ki produce a medium droplet sycrhum, in a 10 

wiiid (hrpicaiiy the maximum allouahie wiiid 
O-foot swath adjuqtment, and 8-fo»t norile 

ng 90 controi appiicahons were 
a means of adjushn 

the 90 applications of the 
control treahnent also provided an extensive d 
for evaluaimg the effects of meteorological parameters height) 

- -  
a&ons of the numemus appiicahon variables, a Cgsna Ag Huskye 

the SDTF field and atomirahon studies After final 
remew and acceptaiice by the EPA, this mode1 wiii 
all«w evaluahon of a much r3qder range of applicahons 
than tliose trsted in the field studies its usc will help 
ensure that ÇDTF aisessments reflect curreiit 
application practices 

Because so maiiy interachiig factor5 affect aerial spray 
dnft, this report only offers examples of how the major 
variables affect dnft 

Altliougli aenal applicahoiiis hpcallv coiiiiit of hveiiiy or 
Ids of this ii&' was iiot prnçhcal 

i genenkd data th 
2 k l 3  ath field 5iiice 

cingmaks froin the fartheqt downnrnd swatl 

i ana  %as imaller thaii IÇ @picai 
for coininerml apphcahoii\, and hecnusf inoit dnft 
c o m a  k i m  the outer su aths of thhe fieid, the percviitage 
of the achve ingmiieiit leai iiig the 
studies $3 as a",, rnther than 2% ( h p  3) This prcentage 
of dnfi 1' artihaall high due to the reiahve çize of the 

e 8'" dnfi s the a 



applicahons ot the control treatment The SûTF control 

the m t t  u d ,  

d The amount of 

madungzem a t  250 feet 
as m e a s d  out to one- 
unt of matenai was 

Cround deps ihon  measurementsbegan 25 feet 
nts a reasonable distance 

much w a  d e p i t e d  In 

nil in order to faalitate companwns 

can vary trum one haIf, to more than two swath .*... I - 
widths, depnding  upoii wind spceds and proximity to 
sensihve areas 
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treatment. The effects would be even more dramatic 
wtth a hner droplet spectrum 

How nozzle and dmplet size affect àrift 

decreases dranxitically as tlie percent of volume in 

speeds 

Iiad 15% of the b 

droplet volume was less thnn 111 micro~is As spccd 

correspondiiig di‘cwasc in drift 

How air shear affects droplet size and 

O 50 100 150 200 260 

Downuind Dtsianei ift) 
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How node  height affects drift 
In aerial applicahons 
1s typicaily r e l e d  I. 
a h o x  the ground or crop, compared with fo re s i  and 
rangeland appiicahons wluch are somehrnes made at 20 
feet or higher Figure 10 compares drift from the control 

agncultural crop areas, spray 
the nozzles are about 8 feet 

" " 
in approximateiy 2 5 hmeb more drift at 25 feet 
d«ivnivind 

How node  height affecîs drift 
Caihol Applicaiion 

.O T 

dynesicm represents a large percentage of commeraal 
peshcide tank mixtures 

1s difference would were generated hy the computer dnft 
have been greater, with a coarser droplet spectrum, the 
differences would have heen less 

mode1 Field shidy data conhrmed that for the contrul 
treatment, physical properties had a very small effed on 
dntt compared to equipment and application procedures. 

Ho drift 
The 90 repiicates of the control appiicahons clearly 
estabhshed that wmd speed was the most important 
atmospheric tactor affechng drift (figure 13) Aithough it 
15 commonly accepted that hot, dry condihons accelerate 
droplet e\aporahon, which results in smaller droplets, 
thii was not found to he as important as wind speed 

D 50 .O0 ,so 200 240 

Downwtnd Dtitrnre 1Sli 7gure 11 
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How wind speed a€f& drift 
Conml Application 

Rrlatwe 
Dnft 1S 

1 .O 

0-5 
c 

.. -, ..- . . - 
Downwind Distance iftl 13 

dcaease in downwind p u n d  deposition over Cotton. 

Because the effect of canopy was extremely small, and 
because it was not practical toevaluate the infinite 
number of canopy çhapes, heights, and densities, 
additional testing was not conducted. However, the 
treahnents on Cotton suggest that the SDTF field 
studies may slightly over-estimate drift for applica- 

Conclusions 

sizc was shown to be the niost important factor 
afftcting drift froni aerial applications. Logically, the 
resdts ais« confirm that drift only occurs downwind. 
Waiting until the wind is blowing away from sensitive 
areas is aii effective applic,ition practice. Although drift 
caiiiiot be dini 
them are many 

Drift levels can be minimized by: 

a Applying the coarsest drnplet slze spectrum 
that provides suffinent coverdge and pest control 

Conhnuing the standard prachce of 
swath adjustment 

b 

c Controlling the appiicahon height. 

d Lsing the shortest boom length that is practicai 

e Applying peshnde u hen wind s p e d s  are low 

Evcept at high levels of air she 

effect on drift. The SDTF studies show that the pattern 
and magnitude of drift resu 

properhes of the spray mixturr have only a 1 

databases wiil be used by the agricultural chemcal 
industry and the EPA for environmental nsk 
assessments Even though achve ingredients do not 
differ in drift potenhai, they can drffer in the potenhai 
to cause adverse environmental effects Since dnft 
cannot be completely eliminated with current 
technology, the SDTF database and models will be 

ercliision ofotlit~ prudiicts or iechriiqiies tluii mny a h  be 
sliitnbl 
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approaching zero The  SDIF studies conhmi that when 
good application praaices are followed, al1 but a sniall 
percciitage of the spray is deposited on target 


