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Welcome staff and everyone
Welcome!

“Strategies for Managing
Pesticide Spray Drift”

Reminders:

Participants mics are muted
Download presentation from Handout
section

Enter comment/questions in the Q&A
section

Most questions will be addressed
during the Q&A portion of the event
or posted on our website

Thank you for attending and we will start
momentarily.
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Presenter

Greg Kruger, Ph.D.

* Weed science and pesticide application technology
specialist

e University of Nebraska-Lincoln, Department of
Agronomy and Horticulture

* Director of the Pesticide Application Technology
Laboratory

* Areas of research: droplet size and efficacy, spray
drift deposition and canopy penetration, influence of
nozzle type, orifice size, spray pressure, and carrier
volume rate on spray droplet size

* Weed Science Society of America liaison to EPA




Strategies for Managing Pesticide
Spray Drift

Greg R. Kruger, Ph.D.
Weed Science and Application Technology Specialist

University of Nebraska West Central Research and Extension Center
March 15, 2018

Nebraska




»

0RATORY;

=
Lol




Definition of Drift:

Movement of and
off-target causing less
effective control and possible injury

to susceptible vegetation, wildlife,

and

Adapted from National Coalition on Drift Minimization 1997
as adopted from the AAPCO Pesticide Drift Enforcement
Policy - March 1991



Types of Drift:

Vapor Drift - associated with volatilization
(gas, fumes)

Particle Drift - movement of spray particles
during or after the spray application



Particle Drift — Big 4

1. Wind Speed



Wind Speed <&/
When the wind speed doubles, there is
almost a 700% increase in drift when
readings are taken from 90 feet
downwind from the sprayer. Hence
the recommendation of spraying in 10

mph winds or less.
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Height Above Crop Canopy, Feet

30

20

10

Wind Speeds Gradients:

11 mph -
10 mph -
8 mph
W INd Speed
7 mph -
5 mph
ISR

The relation between height above the canopy of a
crop like cotton or soybean and the speed of wind.



Dicamba injury on tomato — XR 110015 (40 PSI)




Dicamba injury on tomato — AIXR 110015 (40 PSI)




Dicamba injury on tomato — AI 110015 (40 PSI)




Dicamba injury on tomato — 11 mph (40 PSI)

Al

(ALVES et al., xx)



Particle Drift — Big 4

1.Wind Speed
2.Boom Height



Boom Height

When the boom height was increased
from 18 to 36 inches, the amount of
drift increased 350% at 90 feet

downwind.

350% Increase 00 ft
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Particle Drift — Big 4

1.Wind Speed
2.Boom Height

3.Distance from
Susceptible Vegetation



),

Distance Downwind
If the distance downwind is doubled,
the amount of drift decreases five-
fold. If the distance downwind
increases from 100 to 200 feet, you

have only 20% as much drift at 200
feet as at 100 feet.

80% Decrease 200 ft.



Particle Drift — Big 4

1. Wind Speed
2. Boom Height

3. Distance from Susceptible
Vegetation

4. Spray Particle Size



Comparison of Micron Sizes
Pencil lead == = 2000 um

C—:)ﬁj 850 um

420 um

Paper clip

Staple |
Toothbrush bristle Sirmun 300 um

Sewing thread 4%-‘5? 150 um

Human hair m—— 1 ()() /M






Data Analysis

Droplet size data were statistically
analyzed using a full factorial
response surface model

Four main model factors along with
potential interaction effects were
evaluated

— Nozzle

— Application Volume Rate
— OrificeSize

— Formulation

All possible factorial combinations of
the four main factors were tested

Percent fine droplets to relate to drift
potential — Vol < 150 um (%)

D,o 5 (VMD) relates to efficacy

Cumulative Volume (%)

100 T

Dv10

Dv50 (VMD)
DwI0
V<100um
V<150um
V<250um
V<300um

400

600 800 1000

Droplet Diameter (um)

1200 1400




XR110025 at 60 psi using Water
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Density distribution q3*

.| 25.8% Fines < 150 ym
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XR110025 at 30 psi using Water
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Density distribution q3*
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XR11005 at 30 psi using Water
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TT11005 at 30 psi using Water
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XR110025 at 30 psi using Water
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XR11005 at 30 psi using Water
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TT11005 at 30 psi using Water
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TTI11005 at 30 psi using Water
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Relationship Between Drift and Efficacy

Efficacy

Drift
reduction




Treatments

Effect of Various Herbicides & Adjuvants on a
“Medium” Spray Quality

VMD €——— Fine Medium Coarse =——>
21 ho7
242
19 233
236

17
16 230
15
14
13
12
11
10
9 241
8
7
6 231
5 235
4 234
3 244
2 230
1 228
0 25 50 75 100 125 150 175 200 225 250
Size (nm)

* Tee Jet Droplet Size Classifications



Volume Median Diameter (VMD)

Water [] RWM +2% AMS
] RWM + 1% AMS + Polymer [l RWM +2% AMS + Invert Emulsion
[[] RWM + 2% AMS + Microemulsion B % less than 105 microns
600 — 160
450 — B st L20
— B — o
1 @
300 - | — 80 ©
—_— | S
(<)
(=
150 + 40
17
12
= 3|4 AHEHE A =EE 11518111,
0 T sttt
XR 11005 TT 11005 TF 2.5 Al 11005 AIXR 11005
40 psi 40 psi 40 psi 40 psi 40 psi

2.8 bar 2.8 bar 2.8 bar 2.8 bar 2.8 bar



How far will particles go?

Droplet | Diameter | Time to fall 10 | Travel distance in 3
(in um) ft mph wind

Fine 10 sec 44 ft
Medium 6 sec 28 ft

Freran | 400 | e | <sh

Source: Herbicide Spray Drift, NDSU Extension



Cutting Droplet Size in Half

Results in Eight Times the Number of Droplets







Droplet data with  wjp. 800 VMD 240 VMD 442 VMD | 800 VMD 442 240 VMD
water at 40 psi 0.36% <141 19.5% 4.7% <141 0.36% <141 VMD 19.5%
<141 4.7% <141
Xtendima Xtendimax  Xtendimax Engenia <141 Xtendima
X XR 11004 TT11004  TTI 11004 | TT11004 X

TTI 11004 24"

24’

247 XR
11004

247

48”

800 VMD
0.36% <141

Xtendimax
TTI 11004
48"




P

i Xtendimax . Xtedimax Xtendimax Xtendimax

Xtendimax
XR 11004 XR 11004 ¢ TT11004 TT11004
48 24" 48 24 48

TTI 11004

Xtendimax
TTI 11004
247

Engenia
TTl 11004
247

Distance Xtendimax — XR 11004 -48” Xtendimax — XR 11004 - 24" Xtedimax - TT11004 - 48” Xtendimax -TT11004 - 24” Xtendimax - TTI 11004 - 48” Xtendimax - TTI 11004 - 24” Engenia - TTI11004 -24”

6.56 ft 100 % 100 % 100 % 93.3% 100 % 91.7% 93.3%
13.12 ft 100 % 84.7% 100 % 75% 97.7% 66.7 % 68.3 %
19.68 ft 63.3% 76.7% 93.3% 70.0 % 75.0 % 60.0 % 65.0 %
26.251t 86.7 % 70.0 % 78.3% 65.0 % 68.3 % 53.3% 61.7 %
32.80ft 75.0 % 61.7 % 70.0 % 65.0 % 65 % 34.3% 53.3%
39.37 ft 71.7% 60.0 % 61.7 % 60.0 % 63.3% 45.1% 4M1.7%
45.93 ft 70.0 % 58.3 % 55.0 % 58.3% 60.0 % 40.9% 33.8%
52.49 ft 43.3% 69.2 % 69.2 % 53.3% 53.3% 41.7% 61.7 %
59.05 ft 51.7% 54.4% 59.4 % 36.7% 40.0 % 34.4%
65.60 ft 62.5% 57.5% 62.5% 30.8% 44.2%

821t 55.0 % 47.5% 57.5% 21.7%

98.42 ft 62.5% 46.3 % 50.0 %
114.83 ft 60.0 % 36.3 % 42.5%
131.23 ft 57.5% 30.0 %
147.64 #t 55.0 %
164.04 ft 25.0%
180.45 ft 32.5%




Know the Label — The Label is the Law!

for control of )
M”Mhiddud.lvm
saed com, sneet com, and popeorn.

2{2-chiore-4 34222
345%

Containg 2.5 Ib of active ingredisat per gallon
“(CAS Number 336104842

PA Flag. No. 254060

KEEP OUT OF REACH
OF CHILDREN

smmu:mhm w.mn
-#hl.l
(lpmmwmu.mm

And TRANSPORTATION
MV“NPMA&[{MK‘”

b
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APPLICATION INFORMATION

Uniform, th h spray it to whm tenl weed coﬁrol Selwl

nozzles and pre“uvv that delver MED!UM spray droph dicated in nozzle

catalogs and in accordance with ASAE Standard S-572, Nozzlu that deliver COARSE qxay

droplets may be used to reduce drift provided spray volume per acre (GPA) is increasad

to maintain coverage of weads. Flat fan nozzles of 80" or 110° are recommended for optimum

oSt emergence coverage.

* Do not use nozzles that produce FINE (e.g. - Cone) or EXTRA COARSE (a.g. - Flood jet) spray droplats.

Ground Application

LAUDIS can be applied broadcast in a minimum of 10 gallons of water per acre (unless a higher

volume is specified for a tank-mix partner). For weed control in dense weed populanons or under

adverse growing conditions, 15 to 20 gallons of water per acre is Good ge

Is essential 1o achieve optimum weed control,

Typically, flat-fan nozzles operated at 30-60 PSI will deliver MEDIUM spray droplets, providing

optimum spray coverage and canopy p Lower p P andfor higher

volume flat fan nozzles typically deliver COARSE sprays, Refer to nozzle manutacturer catalogs.

= Boom height should be based on the height of the crop ~ at least 15 inches above the crop canopy,

* Airinduction nozzies should be usad at or near 80 psi to produce a madium droplet size.

* Proper agitation should be maintained within the tank to keep the product dispersed.

* Sae the Spray Drift Management section of this label for additional information on propsr
appication of LAUDIS.

Mixing Instructions

LAUDIS must be applied with clean and p ty calibrated equi PnorwadcthALDIS

ensure that the spray tank, filters and nozzles have been mwwwly cleaned and that agitation

system is properly working.

1. Fill spray tank with 50% of the mpired volume d water, and begin agitation.

2 A itate the LAUDIS prodt th ly by shaking, circulating or stiming prior to

the herbicide into the spray tank.
Add |ha uppropnate amoum of LAUDIS slowly to the spray tank or mixing system and ensure
in and ensure thorough dispersion and sufficient agitation during

.U

both mixing and spraying.
If tank mixing with another pesticide, add the tank mix product next (except in the case of
glyphosate which should be added after the nitrogen fertilizer is dispersed),
Add nitrogen fertilizer.
Add the adjuvant.
Fil the spray tank with balance of water needed.
4
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Know the Label — The Label is the Law!

APPLICATION INFORMATION
Uniform, thorough spray it to achm tent weed control. Sdool
nozzles and pressure that delrver ! MEO!UM sptay di ln nozzle fack

catalogs and in accordance with ASAE Standard S-572, Noleu that deliver OOARSE q»ny

Medium Spray Droplets
Flat fan nozzles are recommended (30-60 psi)
Do not use Fine or Extra Coarse Spray Droplets
10 GPA minimum

Mixing Instructions

o<t 222 LAUDIS must be applied with clean and p 1y d equip Pnonoadd\g LAlDIS
1.3 ensure that the spray tank, filters and nozzles have been th ghly cl d and that agi
........................ system is properly working.

INERT INGREDIENTS:. ..o, £5.5% 1. Fill spray tank with 50% of the mquimd valume ol waler am:l begln agitation.

TOTAL: H00.0% 8 2. A itate the LAUDIS prodt 9, lating or stiming prior 1o
Conttaing 3.5 Ib of active ingredisat per gallon For PRODUCT USE Information Cell E ﬂ\em«bmdelnloumewcm

*{CAS Number 336104-84-2) 1-866-00BAYER (1-866-902-20047) 3. Add mo uppmpnate nmoum of LAUDIS slowly to the spray tank or mixing system and ensure
P8 Fag, o 200350 r"m o mm 5"'757""' § Jouphele Srpaivin el and ensure thorough dispersion and sufficient agitation during
e i T 4. It tank mixing with another pesticide, add the tank mix product next (except in the case of

PO. Box 4 o’ﬁu Absancler Drive glyphosate which should be added after the nitrogen fertilizer is dispersed),

S M S et 0 5 Add irogen e
wm CropScence 6. Add the adjuvant.

7. Fill the spray tank with balance of water needed.
4



1= BASF

| Group n Herbicide

The Chamical Company

SHARPEN

POWERED BY ﬂ)fnﬂ” HERBICIDE

A broadleaf herbicide for use in the following field and row
agricultural crops: chickpea (garbanzo beans), corn (field, pop,
silage), cotton, fallow and postharvest, field pea, small grains,
sorghum (grain), soybean, sunflower (harvest aid/desiccation
only); and noncropland areas

Active Ingradiant:

SAMUIBNAC: N~ [2-Ciom-4-Muor-5-{3-metimy- 2, B-akown-4- nrl'l.momem -3,

E-dihydro-1[2HH p‘gﬂi‘nldmr:t-enmﬁ] M |sapmpw,| - mmnsursmue . 20T4%
Othar Ingredients: ..
Total: . . 100.00%

(Cortaing 2.1 hm ril.m'l] n\:h’rzl.larm:l par gﬂoﬂ‘b’m.hlx a5 3 washar- ba.,ac A paNEOn
CONCGT.

EPA Reg. Mo. T060-278
KEEP OUT OF REACH OF CHILDREN
CAUTION/PRECAUCION

5| usted no entiende 12 etiqueta, busque a algulen para gue e 1 explgue 3 usted en
detale. [Iyou do not understand the label, Aind someons 1o explEn | i you In detel)

EPA Est. No.

‘e Irelds for complete First Ald, Precautionary Statements. Directions For Usa,
‘Conditions of Sale and Warranty, and state-spaciic crop andJor use sita resinictions.

In case of an emergency endangering Iife or property involving this product
wlnuynrmgnn-ﬂm—asz—lﬂp

Net Contents:

BASF Corporalion
25 Daws Dnve, Resaarch TENgE Park, NC 27702

a

Mode of Action

Sharpen™ herbicide E a potent Inhibkor of
protoporphyTinogen-oxidasa belonging bo herticide mode

of 3cion Group 14 (WESAGToUp E (HAAC). Sharpen Is
rapidty absorbed by roots and follage. Foliowing Inhibiticn

of protoporphyrnogen-oodass, plant death IS the resut of
mamorane damage. Unoar achve groaing condibons, sus-
ceplible amerged weeds usualy develop chiorotic and
necrotic Injury symploms within hours end de within & few
deys. Susceplible amenging weed seedings wil usualy die
as tney reach the soll surtace or shorty afar emergance.

Resistance Management

'Whila wesad resistence to protoporpmyinogan-ovidase
Infibitng herbicides |5 retatively INtequant, popustions of
resistant biotypes are known bo exst. Resttance manage-
ment practices Indude:

1. Failowing labalad appiication rabs end weed growin

Slage reommendstions:

. Awckiing repaated applications of herbickias with he
same moge of achon

. Utiizing tank mies and sequental spplcations win
aother eflactive herbicides possessing diflerent mades of
action

. IUEing crop rotation so that crop competition, ikage or
nerbicidas with altermative modes of action can be usad

10 conirol weed escapes

Crop Tolerance

Crops &e folerant 1o Sharpen when applied ecconing to
label drections as a preplant to preamengence treatrment
and under normnal anvronmental conditions. Crop injury
My oocur under stressiul growing condiions (2.9, low soll
tertify, Saeding disaase, extreme Mot or cold weathar,
axcassive moiEture, high 508 pH, Migh S0l at concantrz-
tion, or drought).

Severa crop Injury wil result If Sharpen |5 eppled post-
amergence jover the tog) fo any crop.

[

5]
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Application Instructions

Sharpen may orily be 3ppsad prior i orop BMEergence,
axcapt for narvest ald/oesiczation Usas.

Application Rates

Application rates of Sharpen may vary dapanding on 5ol
fexture and ocrganic matter. Rafer to Tablie 3 for S0l fexdura
groups used In this labal.

Table 3. Soll Texture Groups

Coarse Medium Fine
[Sand ED Sandy ciay
Loarmy sand St loam Shity clay
Sandy loem Loam Slity clay loam
Sandy ciay loem | Clay leam
Clay

Application Methods and Equipment

Sharpen may be appiled by ground or ak. Thorough spray
coverage Is required for optimum broediear weed corral
and c=n be IMproved with proper adjuvant, nozse and
spray volume selection.

Lse and cormgure Bpplcation equinment 10 provioe &n
ataguate spray WoIUMEe, an accurate and uniform distribu-
tion of spray droplets over the treeied area, and fo 2void
spray drift to nontarget erees. Equipment should be adlust-
ad 1o mantan continuous agitation during spraying with
good mecharical of bypess agitation. Avoid ovenaps that
wal Increasa rates above the Lse rates spaciied In this
1abel.

Sharpen may 0a sppiled Lsing edner waber or prayanie
fuid nitrogen fertlizer solutions a5 the spray camar.
Additionally, Sharpen mey be impregnated on end appiled
with dry bulk feriitzar.

Agzrial Application Requirements

Water Violume. Usa 3 or mone galons of waler par ace

for weed control applcations. Usa & minimum of 5 galons.
of water per aore for harvest ddfesicoation spplcations.

Thea follwang meazures must ba folowad to raduce the
potential of sprey drft b nonterget amsas from aersl
applcations:

1. Tha distanca of the outermcet nazres on the boom
must not excaed 348 the Engih of ihe Meed wingspen o
B0% of rotor Disde clameter

. Use Iow-Critt nogzies such as siraignt-stream nozzes

(D8 or larger). DO MOT use Nazzias producig a mist

dropiet spray.

Nozzies must aweys point backward pardliel with the

arstraam and never ba poinbad SoNTIWEND mione han

45 dagrees.,

WIhoUt comprormising arcrar satety, applications

=nowid be mads 2 & helght of 10 feet of sz abows ha

crop cancpy or faliest plants,

DO NOT apply during pariods of femperature Iversions

or stable stmospherc condtions.

. Avoid potential adversa effacts to nontanget erees by
maniaining & 100-faat bufter betwasn the point of drect
application and tha closest dowmnwind edge of sensk
e termestrial habtats fsuch &s grasstands, forasted
areas, shafter bafts, woodiots, hedgarows, fiparan
aneas, and shrub lands).

Ground Application Requirements

Spray Carler Volume. Use 5 of more gallons of watar
per treated ache or 20 or mone gElions Of SprEyabie fukd
nikrogen fartlizer per irested ecre for weed confrol applica-
fions. Thorough spray coverage [ requined for control of
amarged broadieat weeds. High popuiaiions andior vana-
tione In ske can prevent adequate Spray covarage.
Coniroling tal-genminaied weads In he spring

(.. horsaweed/maresisl) wil also requine thomough spray
coverage. Lise highar spray volumes (e.g. 15 to 20 galons
of water per 2crej In these situations 1o Incraase spray
coverage and optimize burndown activiy. Lise 3 minimum

B
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|Group m Herbicide | Mode of Action Application Methods and Equipment
Sharpen™ herbicide & a potent Infibor of Sharpen mey be appiled by ground or a8k Thorough spray
protoporpiyogen-axkase betonging o hefticios mode magehmmmmnmmmmwmmu

Controlling Droplet Size. The most effective way £&
to reduce drift potential is to apply the largest *
droplets that provide sufficient coverage and

The Chamical Company

egnated

o o many nozzle types, lower pressure produces

KEEF OUT OF R

gfﬂ larger droplets. When higher flow rates are
. :
memyemen Neceded, use higher flow rate nozzles instead of

o mcreasmg pressure.

e spring
{e.g. homaweed/imarestall) wil akso require thomugh spray
COVEFae. Lise highar Sprey VLmes (2.0 15 to 20 galons
of water per &cre) In these siuations 10 Increase spray
26 Daviz Drive, Resaarch Trange Park, NC 27709 coverage and optimize burndown activiy. Use a minimum




| Group m Herbicide

The Chamical Company

Mode of Action

Sharpen™ herbicide & a potent Infibkcr of
protoporphyrinogen-oxdass belonging bo hericide mode
of 3cion Group 14 (WESAGToUp E (HAAC). Sharpen Is
rapidty absorbed by roots and follage. Foliowing Inhibiticn
of protoporphyTNogen-cudass, plant deatn IS the resut of
MAaITrans damage. Linoar actve growing condiions, SUE-
ceplibie amenged weeds Lzualy develop chiorotic and
nEcrofic jury Symptoms within hours end de within 8 Tew
days. Susceplibie emenging weed seedings wil Lsualy diz
23 ey reach the soll SUMace O Enority anar Bmergance.

Resistance Management

Medium to Coarse Spray Droplets

10 MPH Winds or Less

Application Methods and Equipment
Sharpen meay be appiled by ground of 8l Thorough spray
coverage |s reguired for opfimum broadieal weed contral
and can b Improved with proper sdjuvant, norse and
Spray volume seiecion.

Use and comgure Epplcation equipment fo provide an
agaquats Spray WOILME, B Bcourate and unifor distnbu-
fion of zpray dropiets over tha treated erea, and to svold
spray drift to nontarget erees. Equipment should be adlust-
ad 1o mantan continuous agitation during spraying with
good mecharical of bypess agitation. Avoid ovenaps that
wal Increasa rates above the Lse rates spaciied In this
label.

o0’ Set back from the Downwind Edge of Susceptible Species

:-lr,n:ulhrd chclq:raﬂ {garbﬂr;n haﬂnsl corn i_‘ﬁald. pop,
silage), cotton, fallow and postharvest, field pea, small grains,
sorghum I-gran}, soybean, sunflower [harvest aid/desiccation

only); and noncropland areas

Active Ingredient:
SAMUIENACE: N'-[Z-CIDM-4-MU0rD-5-{3-matiy-2, B-alo-4- nmmummq-a

E-drr,uu-1[21—q—mmldm1um1]ﬂ-lsopmml - n-mnnsummue ... 29T4%
othar Ingredients: e ._T2ER
Total: . . 100.00%

(Cortaing 2.1 Emadml-gmr:ﬂmlwgmmlm zamtﬂmm
CONCGT.

EPA Reg. No. T060-276 EPA Est. No.
KEEP OUT OF REACH OF CHILDREN
CAUTION/PRECAUCION

5l usted no entiende |3 etiqueta, busgue a aigulen para que se |3 explgue a usied en
detale. [Iyou do not understand the label, Aind someons 1o explEn | i you In detel)

Sae Inslda for complete First Ald, Precautionary Statements. Directions For Uss,
Conditlons of Sale and Warranty, and stabe-gpecic crop andsor use site resirictions.
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Crop Tolerance

Crops &re foierant fo Sharpen when spplied Bcconing o
lebel directions as & prepiant to preamengence treatment
and under nommal environmental condiicns. njury
My oocur Lnder siressiul growing condtions je.g. low sol
tertitty, sasding disaase, evtreme hot or coid weathar,
axcessive moistura, high 508 pH, Nigh 508 53t concantra-
fion, or drought).

Severa crop Injury wil result Il Sharpen |5 zppled post-
amergence jover the top) o any crap.

Application Instructions

Sharpen may awbaapplanpfwmcmpmga'm
axcapt for narvest ail/oesiczation

Application Rates

Appiication rates of Sharpen may vary depanding on soil
f@ture and organic matter. Fater to Tabke 3 for 50l fexiurs
groups used In this labal.

Table 3. Soll Texture Groups

‘Coarse Medlum Fine
Sand ELl Sandy ciay
Loamy sand =it ioam saty clay
Sandy lcem Loam Sty clay loam

Sandy ciay loam | Clay koam
Clay

1. Tha distanca of the outermcet nazres on the boom
must not excaed 348 the Engih of ihe Meed wingspen o
B0% of rotor Disde clameter

2. Use Iow-critt nozzies such 3s straight-stream nozzes
(D8 or larger). DO NOT use nozzkas producig 2 mist

dropiet spray.

3. Mozzies must aways point backward pardisl with the
arstraam and never ba poinbad SoNTIWEND mione han
45 degrees.

A, WithoUt compromising arcraft safety, applications
SNouid b mace 2t a neignt of 10 Teet or sz abowe the
crop canopy or fallest plants.

5. DO HOT apply during parods of iemperature mversions
or stable atmospheric condtions

&Amnp-mmamememeasmwnarqmmw
rmaimalning a 100-feat Dulier betwaen the poimt of direct
application and the closest dowmwind edge of sensk
five termastrial nabiat= jsuch a= grasslands, jorested

beits, woodiols, hedgarows,

aneas, and shiub lands).

Ground Application Requirements

Spray Carler Volume. Use 5 of more gallons of watar
per treated acte o 20 or more koS of Sprayanie fukd
nikrogen fartlizer per irested ecre for weed confrol applica-
fions. Thorough spray coverage [ requined for control of
amarged broadieat weeds. High popuiaiions andior vana-
tione In ske can prevent adequate Spray covarage.
Coniraling tal-genminaied weads In fhe

(.. horsaweed/maresisl) wil also requine thomough spray
coverage. Lise highar spray volumas (2.4 15 to 20 galons
of water per 2crej In these situations 1o Incraase spray
coverage and optimize bumdown actviy. Use a minimum
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PRECAUTIONARY STATEMENTS
Hazards to Humans (and Domestic Animals)

Hammiul f sealionsd, shsorbed though the skin of Infaied. Causes
moderate eye imitaton. Avoid breathing vapors. Awoid confact with
s o Or coting. ST (NORCUQE AT S0an and waner atar
rand|

Pamonal Protective FPE)
Appilcaiors: and other | st wear long-sieeved shirt and
Iong s, O] gloves, Bnd STOES Pl 300K

Di=cam clothing and oier absoibent materals Tt fawe besn
drenched or heavly torfaminated weh fis product Do not reuse:
fem Follow manufaciursr's insinucions for cheaning/maintaining
FPE. If no such Instnuctions for washahies, use detergent and hot
wailer. Hieep and wash PPE sepamtely from other lundry.

Uer 3aferty Rsooemmandatione:
Users should:
* Remove clothing immediately [T pesticde gets nzide. Then

waish thoroughly and put on ciean ciothing.

Environmental Hazards
J Iz viry e 0 Sge and moderatey e b
fish. Dnrnl-llii‘mbm {0 ar=as where suriace waier s
I AT R DA TR Uph ATHRT TR EETRDT 3T
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Physical/Chemical Hazards
Do niot use or store near Reat or open flame.
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Aicid the ovemight storge of Alm EW spraiy mitures.
Fremixing Aim E'W spray soluSions In rurse tanks ks not
recommended.

Maintain continuowus and adequale spray s0iudion agitation untl al
‘the spray soiution Fas been uzed.
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betow pH S or sbove pH 2. Bufer spray soiution o afisr the pH
range % apompriate.

smrﬁmhmnnl Clean-Out

naw pacticloe ans wery aotive of low misc, scpactally to
Dﬂlﬂﬂ! . Fncidusc baft In mixing egquipment, cpray
m n&wnﬁ‘g A Loon by II‘DI!

ars: 35 oLt
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any other 1 mut be
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LGAT cinpe

requined product isbelc. Moy
on
o be sohlewsd I ihe corsy cycieen io seansd
Tollowing the appiloation.
1. Drain sprayer tank, hoses, spray boom and spray nozzies. Use a
high-pressure detergent e io remove physical sedment and
resiyes from e inside of the: sprayer tank and omughly rinse.
Then, Somaghly flus sprayer foses, spray boom and spray
nczries wih & Cean waker inse. Remove and ciean spryy Bps and
unmnm-ul.m,mnmuns-mm
the ammona soiution of SEp

Newt, prepare 3 muummsﬂmmmmmmuam
u‘am(mﬂmnimhm per 100 galions of dean
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‘the: spray sysiem for a minkum of 15 minuies o Foroughly
heses, sprTy boom and Spry RoETies.

4. Before uzing the sprayer, compielzdy drain the sprayer system.
Rinse fhe tank with dean waber and fush rough Be hoses, spry
spray tps and all fiters and soeens (fank, spray hosz and spry dp)
separale'y I an ammonia soidion.

5. Froperty dspose of al cleaning sohuion and fnsaie i
acroniance with Fedens, Sishe, and ioo reguistions and
gudeines.

D not apply SpRIyEr CiEaning SOIIONS. OF NS3iE I Sensitve Tops.
Dy Ok S0ME e SOFFET CVEIQHE o for 3y exiended perod of e
with Aim EW spry soeution remaining In the: bk, sproy Ines, spry
BOCM pRThing, Sy ROITES O Saners.

Hthe sprayer has been siored or ide, punge the sprayy boom and

nozzies wih Cizan waer before beginning any apoilcatdon.
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APPLICATION INFORMATION
GROUND APPLICATION
Use
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SPRAY DRIFT MANAGEMENT
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PRECAUTIONARY STATEMENTS
Hazards to Humans (and Domestic Animals)
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Controlllng Spray Droplet Size

Avgcid the Dvemight saonage 0 Alm EW spry mikures.

A EW soiuSions in Aurse tanks s not
Fremixing il
Maintain continuowus and adequale spray s0iudion agitation untl al
‘the spray solution has been used.
[y 1 Lese Witk citees Hhar ser 1 D 0 the sprsy sciabion

IpeiowinH S or abowe pH 2. Buier spray soilition to alier the pH

Irange &% apompniate.
2pray Equipment Clean-Out

ammmummmmnmmm
local indigenous.

wolumes when there |5 2 dense weed
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VMD — VMD is the expression of the droplet size of the spray cloud. The
VMD value means that 50% of the droplets are larger than the expressed
value and 50% of the droplets are smaller than the expressed value.
Optimum Aim EW spray clouds should be 450 microns with fewer than
10% of the droplets belng 200 microns or less.

Zonmd center o dechor. Do Rt give anyEing by medn w© an
UNCONSCIOUS Person.

HO'I1.INENI..HBER
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Equipment is not getting smaller!

Future?

Courtesy of Dr. Joe Luck






Equipment is not getting less sophisticated!
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The Pesticide Application




Process for Pesticide Efficacy

Spray Tank

Atomization

Impaction

Retention

Deposit Formation
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Deposit Formation

Encounter Probability Biological Effect
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The Pesticide Application




Process for Pesticide Efficacy

Spray Tank

Atomization

Impaction

Retention

Deposit Formation
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Spray Tank

Pump Shear |l Mixing and Agitation

k_
_\) Equipment Contamination

- - Atomization

Drift
————) Interceptio

Losses

Non-targets

Volatilization

Micrometerological Effects Redistribution
Reﬂection,
Shatter and Losses
Splash

R etention Redistribution
. . ) e —> Run-off
Dynamic Spreading T U@ Loss of Active

Loss of Diluent
Volatilization

Deposit Formation Losses

Weathering

Redistribution

Encounter Probability

Ebert et al. 1999
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Herbicide Fungicide Insecticide
Pre- . . . Liquid
Incorporated Contact | Systemic | Contact | Systemic | Contact | Systemic .
Emergence Fertilizer
Turbo Good Good Good Good+ | Good Good+ | Good Good+ | Good
Teelet
Air Good+ Good+ Good Good+ | Good Good+ | Good Good+ | Good+
Induction
Extended | - - Good+ | Good Good+ | Good Good+ | Good Good
Range flat
fan
Pre- Good+ Good+ Good Good+ | Good Good+ | Good Good+ | Good
orifice
flat fan
Standard | - - Good | Good Good | Good Good | Good -
flat fan
Twin - - Good+ | - Good+ | - Good+ | - -
orifice
flat fan
Turbo Good+ Good+ - Good - Good - Good Good+
Flood Jet
Turflet Good+ Good+ - Good - Good - Good Good+
Solid - - - Good - Good - Good Good+
Cone

Pgs. 2-3










Take Home Messages!

s Particle drift can be influenced by formulation

m]  Nozzle selection has the greatest influence on particle size

mmd  Adjuvants can reduce drift potential, but must be tested

mmm Drift WILL happen! Mitigating drift is essential! —










Questions?

* Greg Kruger
— Cropping Systems Specialist
— West Central Research and Extension Center
— North Platte, NE
— Website: pat.unl.edu s ol
— gkruger2 @unl.edu o
— (308)696-6715

e Thank You!



Submit Your Questions

& (& \ @ Secure | https://app.gotowebinar.com/index.htm|#889888307/
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Welcome staff and everyone
Welcome!

“Strategies for Managing
Pesticide Spray Drift”

Reminders:
*  Participants mics are muted
*  Download presentation from Handout

ot = = : . - - . ] 3 -
o AT : . . == o —— = .
. ” ) > § ! (s section
"’ g < ey P J - - L - L *  Enter comment/questions in the Q&A
‘ A . A it 1 { ¥ - ] section
*  Most questions will be addressed

during the Q&A portion of the event
or posted on our website

‘f?'“’.'l"_‘-‘j‘ﬁ(ﬂ.#-{ )7 B

Thank you for attending and we will start
momentarily.



View Recorded Webinar

€ We've made some changes to EPA.gov. If the information you are looking for is not here, you may be able to find it on the EPA Web
Archive or the January 19, 2017 Web Snapshot.

“L"EPA E;‘:%ﬁ’if.“ Protection
Environmental Topics Laws & Regulations Abont EPA Q
contactus  sHare () (@) (@) @
Reducing Pesticide Drift

Drift Reduction Related Topics
About Pesticide Drift  Technologies
rmatlu"/

« Register for the Spray Drift
Management Webinaron

info

March 15,2018
+ Pesticide volatilizati
. E i

information

. mformat‘tc;n o {
Aata, fact® 7 Jine

i ] i

® What EPAs doing to reduce spray drift {DRT)

® Report pesticide drift problems ® Howto test pesticide spray technologjes for (8, Get pesticide updates by
~ email

Assessing Risk from Other Activities to
Drift Manage Drift

S

® Evaluating drift in human health and ® Improving labels to reduce pesticide drift
ecological assessments @ Training and education for applicators on

spray drift management

Contact Us to ask a question, provide feedback, or report a problem.

https://www.epa.gov/reducing-pesticide-drift



CERTIFICATE ((J/- PARTICIPATION

This 1s to certify the above participant attended the 90-minute webinar entitled

Strategies for Managing Pesticide Spray Drift

PRESENTED BY: EPA’s Office of Pesticide Programs (OPP)

ON THIS DAY: March 15, 2018









