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Fonte: Ibama / Consolidacao de dados fornecidos pelas empresas registrantes de produtos técnicos, agrotoxicos e afins, conforme art. 41 do Decreto n°®
4.074/2002.
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Desafio da aplicacao de agrotoxicos

Equilibrio econbmico, social, ambiental e de seguranca




Avaliacao de Risco Ecoldgica

Avaliacao do impacto ambiental devido a exposi¢cao a um ou mais estressores.

- Quimicos

- AlteracOes na paisagem
- Doencas

- Espécies invasoras

- Mudancas climaticas



Avaliacao de risco ecoldgica - planejamento e definicdo do escopo

1 — Formulacao do problema: o que esta em risco e precisa ser protegido;

2 — Analise: o nivel de exposicao pode ou nao causar efeitos ecolégicos nocivos;

3 — Caracterizacao do risco:

3.1 - Estimativa de risco — perfil de exposicao e efeitos da exposicao;

3.2 - Descricao do risco — informacdes importantes para interpretar os resultados
de risco.




Gerenciamento do risco
Avaliagoes de risco ecoldgicas

\J
Gestores de risco

\/
Comunicacao Limitacdo de uso Desenvolvimento de
plano de monitoramento

Partes Publico em
interessadas geral
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* Para aplicacdo no solo, tronco ou tratamento de sementes
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Figura g - Arvore de decisao para determinar se ha exposicao das abelhas a produtos aplicados no solo, injetados no tronco
ou utilizados em tratamento de sementes




ESQUEMA DE AVALIACAD DE RISCO DE AGROTOXICOS PARA ABELHAS - APLICACOES FOLIARES
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Esquema de avaliagdo de risco de agrotoxicos para abelhas
Aplicacio em solo, tronco ou em tratamento de sementes
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Caracterizacao do risco

O risco € agudo ou crénico?

Qual € a gravidade dos efeitos?

Qual é o tempo em que eles ocorrem?
Ha risco para uma espécie ou varias?
Quantos organismos estao em risco?

Necessidades para responder as questodes:

- Estudos observacionais de campo;

- Classificacao categorica;

- Modelos de processos; «

- Comparacodes de dados de exposicao e
efeitos.
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Modelos para avaliagao de risco

Avaliacao da exposicao - modelos matematicos sao utilizados para predizer
as concentracoes de agrotdoxicos no ambiente.

BeeREX
Fase | de avaliacao de risco.

Avalia a exposicao de abelhas e calcula o guociente de risco.

Nao serve para avaliar exposicoes e efeitos a nivel de colbnia.

Na exposicao por contato considera-se o valor de residuos baseado no
estudo de Koch e Weisser 1997.




Caracterizacao dos efeitos

Estudos de toxicidade em laboratorio

Aguda por contato para abelhas adultas
Aguda via oral para abelhas adultas
Aguda via oral para larvas

Crdnica via oral para abelhas adultas
Crobnica via oral para larvas

Estudos de campo sao requeridos quando outras fontes de informacgao
(artigos cientificos, etc.) indicarem potenciais efeitos adversos sobre as
colénias, especialmente efeitos ndo agudos (reprodutivos, comportamentais,
etc.), dados de estudos de toxicidade residual indicarem extensao da
toxicidade residual, ou dados derivados de estudos com artropodes terrestres
indicarem efeito crénico, reprodutivo ou comportamental.
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Modelo BeeREX

White Paper in Support of the Proposed Risk Assessment Process for Bees
http://www.cdpr.ca.gov/docs/emon/surfwtr/presentations/epa_whitepaper.pdf

Guidance for Assessing Pesticide Risks to Bees
https://www.epa.gov/sites/production/files/2014-06/documents/pollinator_risk_assessment_guidance 06 _19 14.pdf

BeeREX Version 1.0 (XLSX)(3 pp, 18 K, October 30, 2015)

https://www.epa.gov/pesticide-science-and-assessing-pesticide-risks/models-pesticide-risk-assessment#beerex



http://www.cdpr.ca.gov/docs/emon/surfwtr/presentations/epa_whitepaper.pdf
https://www.epa.gov/sites/production/files/2014-06/documents/pollinator_risk_assessment_guidance_06_19_14.pdf
https://www.epa.gov/pesticide-science-and-assessing-pesticide-risks/models-pesticide-risk-assessment#beerex
http://www.cdpr.ca.gov/docs/emon/surfwtr/presentations/epa_whitepaper.pdf
https://www.epa.gov/sites/production/files/2014-06/documents/pollinator_risk_assessment_guidance_06_19_14.pdf
https://www.epa.gov/pesticide-science-and-assessing-pesticide-risks/models-pesticide-risk-assessment#beerex

Modelos para avaliagao de risco

Avaliacao da exposicao - modelos matematicos sao utilizados para predizer
as concentracoes de agrotdoxicos no ambiente.

AgDRIFT® (versdo 2.1.1)
E uma versao modificada do AGricultural DISPersal (AGDISP™)

Criado em cooperacgao entre EPA, US Department of Agriculture's Forest Service
e Spray Drift Task Force.

Avalia a deriva de aplicagOes agricolas liquidas e sua deposigao.

Determina zonas tampao para protecao de habitats sensiveis, terrestres e aquaticos.



Deriva

Desvio da trajetéria das gotas.
Gotas < 100 ym sao facilmente carregadas pelo vento.
Principais fatores que afetam a deriva:

- tamanho de gotas;

- altura ou distancia entre o alvo e o bico;
- vento;

- velocidade de aplicacao;

- método de aplicacao; e

- a volatilidade do produto.

Outros fatores:
- baixa umidade relativa;

- temperatura alta;
- ventos fracos — inversoes térmicas;
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ASAE S-572 Spray Tip
Classification by Droplet Size

Classificagao de bicos de acordo com o tamanho de gotas.

Classification

Category Symbol Color Code Approximate VMD
VaniFine .. .....ocoou .VF | Red | <100

L e N = . _ 100-175
Medium ................ M Yellow 175-250

LOaBE o e C Blue 250-375

| Blue
VeryCoarse ............ vC 375-450
| White |

Extremely Coarse ....... XC White >450




Tamanho de gotas

IBAMA

Relative Size
Relative Size Related to
Common Objects

Degree of Droplet Size

Atomization  (Microns)

Fatores que influenciam o tamanho de
gotas:

Fog Up to 20 i Point of Needle
Tipo de bico; L' & Heons
- Capacidade;
- Pressao de Fine Mist 20-100 O Human Hair
. ~ 100 Microns
pulverizagao; e : :
- Tipo de pulverizacao.
Fine Drizzle 100-250 O Sewing Thread
(150 Microns)
Light Rain 250-1000 Staple
(420 Microns)
Thunderstorm | 1000-4000 #2 Pencil Lead

Rain (2000 Microns)
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Tamanho de gotas

Color Code Classifications
Dv0.1
“ Very Fine 41.5
Fine 65.7
Medium 88
Coarse 95.6
Very Coarse 109.2
| XC Extremely Coarse  >109.2

Thresholds

Dv0.5
99.9
163.6
249.4
365.1
408.3

>408.3

Dv0.9
170.8
350.1
495.2
683.5
842.6
>842.6

Droplet size classification are based on BCPC specification and in accordance
with ASAE S-572 as of 5/01. Classifications are subject to change. Measures
made by MALVERN particle sizer 2600 and Oxford Visizer.

Amplitude relativa = (DV,_—DV_.)/DV_

VF =1.29
F=1.74
M=1.63
C=1.61
VC =138

Pressure Conversions

eBar ... 87 psi
7Bar...... 102 psi
8Bar...... 116 psi
1D8ar ..... 145 psi
11Bar..... 160 psi
12Bar..... 174 psi
20Bar ..... 290 psi
S0 Bar..... 435 psi




Tamanho de gotas

IBAMA

AVI-OC 80° - Air-Inducing Venturi Ceramic Off-Center
40 PSI |50 PSI 60 PSI 70 PSI 80PSI 90 PSI 100 PSI

AVI-0C-8002
AVI-0C-80025
AVI-0C-8003
AVI-0C-8004

TR&0-01 VF VF
TR80-015 VF
TR80-02 F

TR80-03
TR80-04
TR80-05
TR80-06
TR80-08
TR80-10
TR80-15

eRelel= = = & 1 1)

E
E
M
M
M
c
c

HCX 80° - Hollow Cone
40 PSI | 50 PSI 60 PSI 70 PSI 80 PSI 90 PSI 100 PS1125 PSI 150 PSI

30HCX2
30HCX3
30HCX4
30HCX6
30HCX8
30HCX9
30HCX10
30HCX12
30HCX18
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Table 1. AgDRIFT® Model Options

Type Tier I Tier II Tier III
Aerial Preset Model Runs Model-Based Model-Based
- 4 Drop Size Classes - Limited Number of - All Model Variables
Model Variables Available for Change
Available for Change
- Drop Size Library - Drop Size Library
- DropKick® - DropKick®
- Aurcraft
- Material Properties
Ground  Field Data Curve Fit No Model No Model
- 2 Boom Heights
- 2 Drop Sizes
Orchard  Field Data Curve Fit No Model No Model

Aublast - 5 Orchard Types



Fase |

Aérea

Avaliacao da deposicao até 304,8 m.
Tamanho de gotas < 141 ym — potencial deriva

Volume de calda - 9,35 L/ha

Aplicacoes — calda agua
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Table 2. Tier I Aenial Simulation Varables
GENERAL PARAMETERS

Aurcraft Description / Operation

Type Aur Tractor AT-401

Weight of Aircraft 26683 N (5998 Ib)

Wing Semispan 7.48 m (24.5 ft)

Flight Speed 53.6 m/s (120 mph)

Release Height 3.05m (10 ft)
Nozzle Setup

Number 42

Vertical Offset -0.35 m (-14 1n)

Horizontal Offset -0.25 m (-10 1n)

Boom Span +5.7 m (£18.7 ft)

Spacing (even) 0.28 m (11 m)
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Fase |

Meteorology
Wind Speed @ 2 m (6.28 ft) 4.47 m/s (10 mph)
Wind Direction Perpendicular to Flight Path
Surface Roughness 0.0075m (0.3 m)
Stability Neutral
Relafive Hunudity 50 %
Temperature 30°C (86°F)

Test Substance / Application

Specific Gravity 1.0

Nominal Application Rate 100 ng/ent’ (0.25 Ib/ac)
Swath Width 18.29 m (60 ft)
Nonvolatile Fraction 0.03

Number of Flight Lines 20
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CURVE SPECIFIC PARAMETERS

Very Fine to Fine to Medmum to Coarse to
Parameter Fme Medmm Coarse Very Coarse
Swath Displacement/Swath  0.6506 0.3722 0.2851 0.2191
Dio1 62 pm 114 pm 157 pm 209 um
VMD (Dyo35) 137 pm 255 pm 341 pm 439 um
D.oo 237 um 444 nm 560 um 786 um

Fraction < 141 pm 0.52 0.16 0.08 0.05
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Figure 1. Drop categories used m the definition of the Tier I aenal assessment curves. The six
drop categories (Very Fine, Fine, Medmum, Coarse, Very Coarse, and Extremely
Coarse) are based on the nozzle categorization scheme developed in ASAE S-572.
The five curves shown here define the upper diameter boundaries of Very Fme,
Fine, Medmm. Coarse, and Very Coarse atomization regimes, and are used as
model mput to develop the Tier I deposition curves.
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Tratorizado com barra

B oo Height — Extended Settings
{* Low Boom : .
[ iccess Estended Settings
" High Boom
Drop Size Digtribution Mumnber of Swaths:

f+ ASAE Very Fine to Fine

. _ — |nformation
(" ASAE Fine to Medium/Coarse Low Boom ASAE Yer Fine to Fine

Boom Height: 0.508 m [20 in]
Swath Wwidth: 13.72 m [45 ft]

(" G0th Percentile D05 175 um
Application Efficiency (%] [20 swaths] 93.89

Data Percentile

{+ 90th Percentile

Boom Height — Extended Settings
" Low Boom

{+ High Boom
Cirop Size Distribution Mumnber af Swaths: I_

™ ASAE Yery Fine to Fine

{* ASAE Fine to Medium/Coarse

[T Access Extended Settings

— Information

High Boom ASAE Fine to Medium/Coarze
Boomn Height: 1.27 m [50 in]
Swath Width: 13.72 m [45 /]

" Blth Percentile Dv0.5: 347 um
tipplication Efficiency [#] [20 swaths] 99,22

Data Perzentile

y S

...................................
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Turboatomizador

Combination Orchards ~ Extended Settings
* ik, : ~ Swath A
{* Naomal [Sltn:une and Pame Fruit, Vineyard] IV liemss Extervded Seffngs wath Fange
(" Denze [Citrug, Tall Trees) Stating Tres Bow: [
(™ Sparse [Young, Darmant] Al
™ Vineyard Ending Tree Row: |27
™ Dichard
|Infarmmation —Indradual Orchards
Mormal [Stone and Pome Fruit, Yineyard] (" Grapes [wrap-around sprayer] ¢ Grapefruit [mist blower]
Thiz compozite orchard combines Grape and ™ Grapes ¢ Smal Grapsfni
PEAREEETS (" Anples { Smal Grapefui [mist blower]
tean deposition = = F
Application Efficiency (%) (20 rows): 39,85 (" Almonds (" Pecans

™ Dranges " Domant &pples

(™ Grapeft




Fase ll

- Espectro de atomizacao

- Velocidade do vento

- Area de aplicacdo

- Umidade relativa

- Aeronaves e suas velocidades
- Largura da faixa de aplicacao
- Fracao nao volatil

- Propriedades da formulacao

- Altura de aplicacao acima do solo
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£ AgDRIFT - [*]
File Edit

Tier

View Run Toolbox Help

Title

[AgDPLH-_T “ersion 2.0 User Manual

Aircraft -
Name: | Tractor AT-401 |
[Slow Fixed-wing)

Boom Length: |76.3 =
Boom Height: 10 ft
Flight Lines: |20

Swath
Swath Width Defiribion:
Fixed Width

swath Width: |60 ft

Swath Displacement Definition:
Fraction of Swath ‘Width

Fraction: |0.3722

=]

5

Drop Size Distribution
Type: Basic
DSD | [ASAE Fine to Medium)
Spray Matenal
Monvol. Rate: (0,501 Ib/ac
Achive Rate: 10.2605 Ib/ac
Sprajﬁ:::'ﬂlfme iE_ gal/ac

Carrier Type: IWater o

: Meteerﬁiug}l

Wind Speed: |1 0 mph
Temperature: |E'E'- degF
Fel. Humidity: |5I:I %

A gDﬁ/F]' ® er 1 Acrial

Transport

Flug Plane: 10 ft

Agriculivral




Table 4. AgDRIFT® Tier I Model Limits

Variable Name Lower Lmmt Upper Limit
okl NS e
Boom Height (ft) 3.0 30.0
Boom Length (%) 0.0 85.0
Flux Plane (ft) 0.0 1000.0
Nonvolatile Rate (Ib/ac) Active Rate Spray Rate
Number of Flight Lines 1 20
Relative Hunudity (%) 5.0 100.0
Spray Volume Rate (gal'ac) 0.25 30.0
Swath Displacement (ft) -2 Swath 2 Swaths
Swath Width (ft) 15.0 100.0
Temperature (°F) 32.0 125.0
Wind Speed (mph) 1.0 20.0
Flying Speed (mph) 40.0 226.0 *
Nozzle Onentation (°) ** 0.0 90.0
Pressure (psig) ** 9.5 120.0

# 160 mph in DropKick®: ** In DropKick®™



IBAMA

Fase ll

= Drop Size Distribution 1 x|

— Drop Digtribution Marme

|ASAE Fine to Medium

— Drop Digtribution Type

— Drop Distribution
Ayerage | Incremental| Cumulative || &
Diameter | Yolume Yolurne
[prn] Fraction Fractian

10,77 0.001 0.001

16.73 0.000333 | 00013

13.33 0. 000667 0.002

" Uszer-defined
Interpalate | [0 Uzer Library
Edd Eurrent
[rmpaort
Select Framftodify
Farametrc
{* Basic

22.43 0000333 | 00023

26.05 0.000667 0.003

30,21 0.001 0.004

| ASAE Fie to Medium
[T Adjust Swath Dizplacement

™ Dropkick,

™ USDA ARS Mozzle Models
{™ FS Ratary Atomizer Models
{™ Libram [SDTF]

= Librarp [F5]

[

3501 0.001 0.00%

4057 0.002 0.007

47.03 0003333 | 003

R4.5 0005333 | 0MEY

B3.1E 0.006EEY | 00223

7323 0.003 0.0313

B4.85 0.013333 | 00447

ool | = = | we oo | | oo fon | e | oo o | —

9812 0022333 0087 hd

|nzert | Delete | Clear |

Helative
D"-.-"EI.E : |254.?2 LU T |'|.3

Cancel




Fase Il
IBAMA

s AgDRIFT - [*]
File Edit Tier Wew Run Toolbox Help

Title
|!-‘E'~.QDR”__|_ Yarsion 2.0 User Manual

Aircratt Si:nra_l,l b aterial Tranzport
Aircraft | T-"TF'E: Basic Material | Tvpe: Basic Flux Plare: |EI ft
[&ir Tractor AT-401) atena
['Afater)
R ‘ Métenrnlng_l,l T errain

"Wind Speed: |'IEI mph surface
B aom Height: |1|:| f Roughness; |0.0246 i
Wind Direchion: |-EIEI deq

Flight Lines: |2EI T A AT IBE* deaf
Swath Rel Humidi: [50 %
Swath Width Defintian: AT Séttings

Fixed width |

Swathwidth: [60 Edt |

Swath Dizplacement D efinitior:
I Fraction af Swath YWidth LJ

Fraction: IW
~ Half Boom Effect AgDﬁ/F]- @ rier 7 Acrial

Agricuitvral




Table 5. Typical Roughness Lengths Gathered from the Literature

Roughness (m) Surface

0.0001 Smooth 1ce

IBAMA

0.0001 to 0.001  Water, depending on wind speed
Fase lli
0.0001 to 0.02  Snow, depending on underlying swtace
0.0003 Desert sand. depending on grain size and presence of dunes or ripples

0.001 to 0.01 Bare soil; higher values if plowed

0.003 to 0.01 Grass 0.02 to 0.1 m high

0.04 to 0.1 Grass 0.25 to 1 m lugh

0.04 to 0.2 Crops, depending on wind speed

0.02to 0.1 Rural farmland with 1solated trees and buildings
0.5to 1.0 Orchards. seasonal variations

1.0 to 6.0 Forests, seasonal variations

0.4to0 2.0 Suburban: low buildings and trees

1.0 to 10.0 Center city: buildings 10 to 50 m high



Table 6. Extended AgDRIFT® Tier IIT Model Limaits

Warnable Name Lower Lamit Upper Limit
Active Rate (b/ac) 0001  Nonvolatile Rate
IBAMA
Boom Height (ft) 1.0 300.0
Boom Length (%) 0.0 125.0
Fase III Surface Roughness (ft) 0.003 328
Flux Plane (ft) 0.0 2600.0
MNonvolatile Rate (Ib/ac) Active Rate Spray Rate
Number of Flight Lines 1 50
Number of Nozzles 1 G0
Relative Humdity (%46) 1.0 100.0
Spray Volume Rate (gal'ac) 0.05 100.0
Swath Dasplacement (i) -3 Swath 10 Swaths
Swath Width (fi) 10.0 500.0
Temperature (°F) 32.0 125.0
Wind Speed (toph) 0.5 40.0
Wind Direction (%) -30.0 _150.0
Flying Speed (mph) 10.0 350.0 *
MNozzle Onentation (7)) *# 0.0 150.0
Pressure (psig) *# 2.9 360.0

# 250 mph m DropKick®; ** In DropKick™



Fase lll

IBAMA

= Aircraft

Bircraft Tope Froperties -

(" User-defined MNarne: | Tractor AT -401
Tupe: Fixed-wing 3 Engines: ﬁ—
Sernispar: 24 5 ? Enigire Wert.: gz ft

Weight: W b Engine Fwd.; 119 it
Typ. Speed: ma_ mph IE.—

Propeller RPM:  [2000 Engine Horiz.: — ft
J.-'l'«ir e o Ll Prop. Fadius: |4_5 ft wing ert.: |1 51 ft

f+ Bazic

" Library [SDTF) Biplane Sep.: ||:| ft Boom Yert.: |.1_-|5 ft
 Librar [F5 Planform Area: ]ﬁ4— fE Boom Fd.: |-|:|_5333 ft

k. Cancel |

........................




IBAMA

Fase lll

= Mozzles

Mozzle Installation Properties
Aarcraft: Wi Tractor AT -401

Semizpan: {24_5 ft
Mozzle Distribution Extent  Left |?5_32 % Right |,‘.-‘E_32 =

Mozzlesz
(o Graphical View € Tabular View Generate Regular Diztribution ]

Lp Wing
Leht . Foight—!
Hear ~r| +|—|Fit] .-'l'-.|:||:|| Diel |ﬂ |
Mozzle Location - Mozzle Drop Size Digtribution
Roniad " Edit | Basic (4SAE Fine to Medium]
Wertical | ft Edit Baszic [A5AE Fine to Medium]
Eotuiaty Ii it Edit | Basic [A5SAE Fine to Medium] | — e

Cancel




Fase lll

IBAMA

* Spray Material E|
Sprap Material Type Froperties
" Uszer-defined MName: fite
" Basic

_ Specific Gravity [Carmer): 11
Waler ﬂ Specific: Gravity [Morvalatile): |1

& Libram E vapaoration R ate: 184.?5 et fdeq Cizec
Moreeal. Rate: (0501 lb/ac

Actve Rate: {D.EEDE Ib/ac
Spray Yolume Hate: |2 gal/ac

.......................

LIk = LCancel

.......................




Analise

IBAMA

Wind Direction

Swath Swath >
Width Displacement

<> -

| | | |

| | | ‘

3 2 1 0 Distance Downwind

_ o Edge of Application Area
Flight Lines 1 Spray Block



Analise
IBAMA

...................

EI1:I$E‘ gptinns‘ Print I Copy | |Incrementai‘\!ulume Fraction ﬂ

AgDRIFT Version 2.0 User Manual
Tier I Incremental Volume Fraction

0.14

0.12

0.10
Volume
Fraction gpg

0.06

004

0.02

0.00

AgDRIFT® 2.0.06



Analise
IBAMA

?Elnse% Options ‘ Print I Copy ] IEumuiative"Julume Fraction :]

....................

AgDRIFT Version 2.0 User Manual
Tier I Cumulative Volume Fraction
E | ; | ; | / | : | -

Volume
Fraction

1000 1200 1400

AgDRIFT® 2.0.06
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* Tier | Deposition

Analise

D':'ﬁ' Options ‘ Frint I LCopy j | Deposition _:|
AgDRIFT Version 2.0 User Manual
Tier I Deposition
T | T | T [ T T T
f ——— Deposition| -
04 =
Fraction of il
ﬁqiplicaﬁnn 03 N
Rate
02 —
0.1 -
[I.ﬂ i Il : I
600 800 1000

AgDRIFT® 2.0.06




Analise
IBAMA

Elnse Options ‘ Print I Copy J | Pond-ntearated Deposition ﬂ
AgDRIFT Version 2.0 User Manual
Tier I Pond-Integrated Deposition
I] rl 'I‘ T '|' T I T I T I T
012 B Pond-Integrated Deposition _-
Fraction of2"10 =
Application i
Rate 108 =
0.06 -
0.04 —1
0.02 ~
nm i | L I | I I I |
D 200 400 600 800 1000

AgDRIFTE 2.0.06




Analise

IBAMA

* Mumerical Values @

Drop Size Distnbution

InitislDSD >

RVIRE 11371 pm
Dy s 254.72 pm
D V0.9 44358 pm
Fielative Span: s
< 1471 pi: 15.87 %

Eave ‘ Erint | , ........ D K.L

11111111111111111111111




* Terrestrial Assessment

T errestnial Field Definition

IBAMA (+ Point Depozition

" User-defined Area Average

A n é I i se Dowrmind ‘width of Area Average: IZEIB. 7 ft
Tier | Settings
Active Rate:  |0.2505 b/ac
— Caloulations
Distance To Point or Area
Average From Edge of IEDD ft
Application &rea:
[0.0456 Fraction of Applied
Irnitial Average
Deposition: 12.8 g/ha [0.0114 Ib/ac
0.0001 g/ cnf
Distance from Downwind Width
Edge of Application Area  of Area Average
i >
0 ®  Point Deposition

Edge of Application Area



IBAMA

Analise

* Drop Distance Calculator

Dirop Size: (1000 L

Releaze Height: (10 ft
Drop Size at Impact: 990,21 pm
Distance Traveled: 11.57 ft
Time to Impact; 1.14 zec

Print Calz i Cloze |




Lacunas de conhecimento

- Bicos de pulverizagao nao previstos no modelo
- Pulverizadores autopropelidos

- Canhoes de aplicagao

- Aeronaves com Winglet

- Utilizacao de drones



Controle de aplicacao

IBAMA
-\H1 .;
||' . Je 3.\2§[‘_ %l __ :
~ . _‘- # . T
T — 5!— :‘F " = :.
(o] 6

1) Antena do GPS: captando os sinais de satélites localizados na atmosfera
fornece ao sistema de navegacdao satelital a precisao sub métrica
necessaria para as aplicacdes com maxima precisao.

2) Barra de Luzes: orienta o piloto a seguir uma linha imaginaria
possibilitando aplicar o agroquimico em faixas paralelas com perfeicao,
sem falhas e sobreposicao.

3) Computador de Bordo: O controle eletrénico de pulverizacao conectado
a0 GPS possibilita a aplicacio automatica com fluxo variavel em funcao das
mudancas de velocidade e em doses variaveis, em funcio dos diferentes
niveis de infestacao dos alvas biologicos na area de aplicacao.

4) Receptor GPS: computador integrado aos sistemas de navegacio e
pulverizacao.

1) Receptor GP5
2) Antena do GPS
3) Computador de Bordo

5) Sistema de Controle de Fluxo: Determina o volume de aplicacao em
funcao das modificacdes da velocidade operacional. Conectado ao GPS e
seguindo um mapa de aplicacdo, o fluxémetro controla o funcionamento

da abertura e fechamento das barras de pulverizacdo. 4) Sistema de integracdo da eletrdnica de bordo
5) Reservatorio de agua limpa
6) Sistema de Pulverizagdo: Novos sistemas estao sendo desenvolvidos 6) Sistema de injecao direta de agroquimicos

para equipar a aviagao agricola possibilitando melhor controle na

deposicao das gotas sobre os alvos biolégicos. 7) Sensor de velodidade (Radar)



Instituto Brasileiro do Meio Ambiente e dos Recursos Naturais Renovaveis

— 1bama

Ministério do Meio Ambiente

Obrigado

“A duvida nao € uma condicao agradavel,
mas a certeza e absurda.”

Voltaire (1694-1778)

Regis de Paula Oliveira
Analista Ambiental — Ibama
CCONP/CGASQ/DIQUA
cgasq.sede@ibama.gov.br



Ministério do Meio Ambiente
| Instituto Brasileiro do Meio Ambiente e dos Recursos Naturais Renovaveis
Diretoria de Qualidade Ambiental

Aviagao agricola e sua relagao com a saude,
0 meio ambiente e a agricultura

Regis de Paula Oliveira
Analista ambiental



Instituto Brasileiro do Meio Ambiente e dos Recursos Naturais Renovaveis

o Ibama

Ministério do Meio Ambiente

Registro de agrotéxicos

II) Protocolo de registro

Avaliacao da Avaliacao

Periculosidade Avaliacao da Toxicoldgica

Ambiental eficiéncia
agrondmica

Aprovacao de rotulo e bula

REGISTRO



Instituto Brasileiro do Meio Ambiente e dos Recursos Naturais Renovaveis

.. |bama

Ministério do Meio Ambiente

Consumo de agrotoxicos e afins (2000 - 2014)
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1.000 toneladas de ingrediente ativo

100

0
2000 2001 2002 2003 2004 2005 2006 2009 2010 2011 2012 2013 2014

Ano

Fonte: Ibama / Consolidagio de dados fornecidos pelas empresas registrantes de produtos técnicos, agrotoxicos e afins, conforme art. 41 do Decreto n®
4.074/2002.

Dados Atualizados: 06/04/2016



Instituto Brasileiro do Meio Ambiente e dos Recursos Naturais Renovaveis

.. |bama

Ministério do Meio Ambiente

Desafio da aplicagao de agrotéxicos

Equilibrio econémico, social, ambiental e de seguranga



Avaliacao de Risco Ecoldgica
Avaliagao do impacto ambiental devido a exposi¢gdo a um ou mais estressores.

- Quimicos

- Alteracbes na paisagem
- Doengas

- Espécies invasoras

- Mudancas climaticas



Avaliagao de risco ecoldgica - planejamento e definicdo do escopo

1 — Formulagédo do problema: o que esta em risco e precisa ser protegido;
2 — Analise: o nivel de exposi¢cédo pode ou ndo causar efeitos ecoldgicos nocivos;
3 — Caracterizagao do risco:

3.1 - Estimativa de risco — perfil de exposicao e efeitos da exposicao;

3.2 - Descricdo do risco — informagbes importantes para interpretar os resultados
de risco.



Gerenciamento do risco

Avaliagdes de risco ecoldgicas

Gestores de risco

Comunicagao Limitagao de uso Desenvolvimento de
plano de monitoramento

Partes Publico em
interessadas geral



¢ Para pulverizacao foliar:

Q produfo € aplicado na nio 0 produto & sist3mice? néio
floragao? .
*5 m &im
am Acultura & visitada por
abelhas?

Problem Formulation
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L9 abchusnadrea abehas forada {3
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um, Phase 2: Analysis

v

Exposicdo por.
+ Coniato direto com a nuvem da pulverizacdo
- Contato com residuos nas folhas
+ Consumo de pdlen e néctar contaminados pela deposi¢do do produtc

Figura 8 - Arvore de decisio para determinar se ha exposicio das abelhas a produtos aplicados por pulverizacao foliar



» Para aplicagdo no solo, tronco ou tratamento de sementes

0O produto é sistémico?
sim
Acultura é visitada por
abelhas? __>
sim
Ha exposicdo das 0O plantio de sementes
abelhas na drea fratadas gera derva de
tratada (in crop) poeira significativa ou a
sim aplicacéio em solo ou néo
tronco gera deriva
significativa?
Ha exposicéo das
abelhas fora da area
tratada (off crop)

- Exposicéio por contate com a deriva da pﬂeuﬂ ou da aplicacéo
{amvelexpomapuene:ma
mmmmmmmmmma
drea ndo trafada por

> Exposicéo oral pelo consumo de polen ou néctar com residuos
provindos da franslocacéo

Figura 9 - Arvore de decisdo para determinar se ha exposicdo das abelhas a produtos aplicados no solo, injetados no tronco
ou utilizados em tratamento de sementes
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ESQUEMA DE AVALIAGAO DE RISCO DE AGROTOXICOS PARA ABELHAS - APLICACOES FOLIARES

~
1) Avaliagio da exposicao: detalhes do produto e padréo de uso (época e modo de aplicagio, etc) 2
mEmEmssssssssssssssssssssssssssssssssssssmsssss==; z
' Problem Formulation g
2a) Aexposk 4o das adultas é uma 2b) Aexposicao do ninho & '
preocupagdo? uma preocupagéo? a0 ' ;
[ 1 )
: — '
£ v v v v v : i + 2
§ 3a)Calculeo  3b)Calculeo  3c) Calcule o 3d) Calcue 0QR 3] Caleule 0 OR ' = R g
H QR para QR para QR para para exposicéo para exposigio ] 2 Characterization of: g
i exposiciopor  expesicho exposicio oral agudadas  oral crénica das ' E g 7
i contatoaguda  oral aguda  oral crénica larvas no larvas no 4 8| exposure a Ecological
k o Bee Rex no Bee Rex Boa Rox 1 5 pOSURe = “Effects 3
i [na drea) oiakiac A (cansuma de alimenta proces sada ' H H
1 § B QR >047 QR>17 QR >04? QR>1? : ‘ ‘ .§
'
'
Presume-se QRs excedem Presume-se | 3
MC0 @ osgatihes? ————» fg0 g
aceitéval o nia aceitavel ]
' | o A v Risk Characterization
.-_-L--------------------{------------------- J
4) Considerar medidas d recalcular Qrs. nda . J/
Excedem os gatihos?

Communicate Results
Risk Management )=

Phase 2: Analysis

5) Refinar a exposigéo: determinar residuos
em polen e néctar. Recalcular ORs
Excedem os galihos?

6) Considerar medidas de mitigagdo, incertezas, =
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7) Refinar 0s efeitos:
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8) Analisar 0 resultados o
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PR ]

9) Considerar medidas de miligagdo, incertezas, outras linhas de nso
[ evidéncia. Necessita avangar na avaliacio?

'

g : '

: ; E 10) Estudos de campo para elucidar incertezas "
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Figura 5 - Esquema de avaliagdo de risco ambiental de agrotdxicos para abelhas para aplicagSes foliares




Esquema de avaliago de risco de agrotéxicos para abelhas
Aplicagio em solo, tronco ou em tratamento de sementes
1) Analise da exposigéo: detalhes do produto e padrac de uso (épaca e modo de aplicagao, etc)

Na érea {in-erop)

Problem Formulation
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9) Estudos de campo para elucidar incartezas.
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Figura 6 - Esquema de avaliacio de risco ambiental de agrotéxicos para abelhas para aplicagdes em tratamento de
sementes, solo ou tranco




IBAMA

Caracterizagao do risco

O risco € agudo ou crénico?

Qual é a gravidade dos efeitos?

Qual é o tempo em que eles ocorrem?
Ha risco para uma espécie ou varias?
Quantos organismos estdo em risco?

Necessidades para responder as questdes:

- Estudos observacionais de campo;

- Classificagao categorica;

- Modelos de processos; «—

- Comparagdes de dados de exposigéo e
efeitos.

Characterization of:
=
-
Exposure m
L

Ecological
!ﬂzﬁ

Communicate Results
Risk Management -

Phase 3: Risk Characterization

‘ajeday] ‘ejeq 189 :papaaN SV)




IBAMA

Modelos para avaliagado de risco

Avaliacdo da exposicdo - modelos matematicos sao utilizados para predizer
as concentragdes de agrotoxicos no ambiente.

BeeREX

Fase | de avaliagao de risco.

Avalia a exposicéo de abelhas e calcula o quociente de risco.
Nao serve para avaliar exposic¢des e efeitos a nivel de coldnia.

Na exposigao por contato considera-se o valor de residuos baseado no
estudo de Koch e Weisser 1997.




IBAMA

Caracterizacao dos efeitos

Estudos de toxicidade em laboratério

Aguda por contato para abelhas adultas
Aguda via oral para abelhas adultas
Aguda via oral para larvas

Cronica via oral para abelhas adultas
Cronica via oral para larvas

Estudos de campo sao requeridos quando outras fontes de informagao
(artigos cientificos, etc.) indicarem potenciais efeitos adversos sobre as
colbnias, especialmente efeitos ndo agudos (reprodutivos, comportamentais,
etc.), dados de estudos de toxicidade residual indicarem extensao da
toxicidade residual, ou dados derivados de estudos com artrépodes terrestres
indicarem efeito cronico, reprodutivo ou comportamental.




IBAMA

Modelo BeeREX

White Paper in Support of the Proposed Risk Assessment Process for Bees
http://www.cdpr.ca.gov/docs/emon/surfwtr/presentations/epa_whitepaper.pdf

Guidance for Assessing Pesticide Risks to Bees
https://www.epa.govi/sites/production/files/2014-06/documents/pollinator_risk_assessment_guidance_06_19_14.pdf

BeeREX Version 1.0 (XLSX)(3 pp, 18 K, October 30, 2015)

https://www.epa.gov/pesticide-science-and-assessing-pesticide-risks/models-pesticide-risk-assessment#beerex




IBAMA

Modelos para avaliagado de risco

Avaliacdo da exposicdo - modelos matematicos sao utilizados para predizer
as concentragdes de agrotoxicos no ambiente.

AgDRIFT® (versio 2.1.1)
E uma versdo modificada do AGricultural DISPersal (AGDISP™)

Criado em cooperacéo entre EPA, US Department of Agriculture's Forest Service
e Spray Drift Task Force.

Avalia a deriva de aplicagdes agricolas liquidas e sua deposic¢ao.

Determina zonas tampao para protegao de habitats sensiveis, terrestres e aquaticos.



Deriva

Desvio da trajetdria das gotas.
Gotas < 100 ym sao facilmente carregadas pelo vento.
Principais fatores que afetam a deriva:

- tamanho de gotas;

- altura ou distancia entre o alvo e o bico;
- vento;

- velocidade de aplicagao;

- método de aplicagao; e

- a volatilidade do produto.

Outros fatores:
- baixa umidade relativa;

- temperatura alta;
- ventos fracos — inversdes térmicas;
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ASAE S-572 Spray Tip
Classification by Droplet Size

Classificagao de bicos de acordo com o tamanho de gotas.

Classification

Category Symbol Color Code Approximate VMD
Vory Fing ol oo i VF | Red | <100

Finete e o F range 100-175
Medium ................ M Yellow 175-250
Goarse’ ... o (¢ | Blue | 250-375

Vary Coarse ot o e VC 375-450
Extremely Coarse ....... XC >450



Fatores que influenciam o tamanho de
gotas:

- Tipo de bico;

- Capacidade;

- Presséo de
pulverizacao; e

- Tipo de pulverizagéo.

Tamanho de gotas

Degree of
Atomization

Droplet Size
(Microns)

Relative Size

Relative Size
Related to
Common Objects

Fog Upto 20 Point of Needle
= (25 Microns)
Fine Mist 20-100 O Human Hair
(100 Microns)
Fine Drizzle 100-250 Sewing Thread
(150 Microns)
Light Rain 250-1000 Staple
(420 Microns)
Thunderstorm 1000-4000 #2 Pencil Lead
Rain (2000 Microns)




IBAMA Tamanho de gotas

Color Code Classifications Thresholds Pressure Conversions
Dv0.1 Dv0.5 Dv0.9
Very Fine 415 99.9 170.8 diBar: s 15 psi BiBAr S 87 psi
“ Fine 65.7 163.6 350.1 1.5Bar ....22psi 7Bar...... 102 psi
M Medium 88 249 .4 495.2 2Bar...... 29 psi 8Bar...... 116 psi
| Coarse 95.6 365.1 6835 2.76 Bar . . . 40 psi 10/ Bar me 145 psi
Very Coarse 109.2 408.3 8426 3Bar 44 psi 11\ Bar 160 psi
Extremely Coarse  >109.2 >408.3  >B426 3.5Bar....51psi 12Bar..... 174 psi
4Bar...... 58 psi 20Bar..... 290 psi
Droplet size classification are based on BCPC specification and in accordance 4.5Bar ....65psi 30Bar..... 435 psi
with ASAE S-572 as of 5/01. Classifications are subject to change. Measures 5Bar i 73 psi
made by MALVERN patrticle sizer 2600 and Oxford Visizer.

Amplitude relativa = (DV - DV )DV

<

F=1.

N

9

~

O
I
[N

<
O
~ooN

0 =W



AVI-0C-8002
AVI-0C-80025
AVI-0C-8003
AVI-0C-8004

TR30-01
TR80-015
TR80-02
TR80-03
TR80-04
TR80-05
TR80-06
TR80-08
TR80-10
TR80-15

30HCX2
30HCX3
30HCX4
30HCX6
30HCXB
30HCX9
30HCX10
30HCX12
30HCX18

Tamanho de gotas

AVI-OC 80° - Air-Inducing Venturi Ceramic Off-Center

40 PSI |50 PSI 60 PSI 70 PSI 80 PSI 90 PSI 100 PSI

F
F
F
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Table 1. AgDRIFT® Model Options

Type Tier I Tier I Tier II
Aerial Preset Model Runs Model-Based Model-Based
- 4 Drop Size Classes - Limited Number of - All Model Variables
Model Variables Available for Change
Available for Change
- Drop Size Library - Drop Size Library
- DropKick®™ - DropKick®
- Arrcraft
- Material Properties
Ground  Field Data Curve Fit No Model No Model
- 2 Boom Heights
- 2 Drop Sizes
Orchard  Field Data Curve Fit No Model No Model

Avublast - 5 Orchard Types
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Fase |

Aérea

Avaliagdo da deposicéo até 304,8 m.
Tamanho de gotas < 141 ym — potencial deriva
Volume de calda - 9,35 L/ha

Aplicacbes — calda agua




IBAMA

Type

Weight of Aircraft
Wing Semispan
Flight Speed
Release Height

Number
Vertical Offset
Hornzontal Offset
Boom Span
Spacing (even)

Fase |

Table 2. Tier I Aenal Simulation Variables

GENERAL PARAMETERS

Aircraft Description / Operation

Arr Tractor AT-401

26683 N (5998 1b)
748 m (24.5 f)
53.6 m/s (120 mph)
3.05m (10 ft)

Nozzle Setup

42

-0.35 m (-14 in)
-0.25m (-10 in)

+5.7 m (£18.7 fi)

0.28 m (11 in)




IBAMA

Wind Speed @ 2 m (6.28 fi)

Fase |

Meteorology
4.47 m/s (10 mph)

Wind Direction Perpendicular to Flight Path
Swrface Roughness 0.0075 m (0.3 m)
Stability Neutral
Relative Humudity 50%
Temperature 30°C (86°F)

Test Substance / Application
Specitic Gravity 1.0
Nommal Application Rate 100 ng/ent* (0.25 Ib/ac)
Swath Width 18.29 m (60 ft)
Nonvolatile Fraction 0.03
Number of Flight Lines 20
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IBAMA

CURVE SPECTFIC PARAMETERS

Very Fine to Fine to Medium to Coarse to
Parameter Fine Medium Coarse Very Coarse
Swath Displacement/Swath  0.6506 0.3722 0.2851 0.2191
Dyt 62 pm 114 pm 157 pm 209 pm
VMD (Dyg5) 137 pm 255 pm 341 pm 439 pm
Duoo 237 pm 444 ym 560 um 786 pm

Fraction < 141 pm 0.52 0.16 0.08 0.05
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Fase |

=
= Lr
';“_, L
= 0.8 -
0 r
5 06 F
§ i — Very Fine to Fine
) 04 - — — Fine to Medium
2 S A Medium to Coarse
E 0.2 L L. eeeeed) -= o= Coarse to Very Coarse
= C/y ‘ D e Very Coarse to Extremely Coarse
= : : . : : :
= P2 A R A N A E S
-~ 0 200 400 _ 600__ 800 1000 1200 1400 1600
Drop Diameter ( Lm)
Fraction < 141 pm 0.52 0.16 0.08 0.05

Figure 1.

Drop categories used in the definition of the Tier I aerial assessment curves. The six
drop categories (Very Fine, Fine, Mednun, Coarse, Very Coarse, and Extremely
Coarse) are based on the nozzle categorization scheme developed in ASAE S-572.
The five curves shown here define the upper diameter boundaries of Very Fine,
Fine, Medium, Coarse, and Very Coarse atomization regimes, and are used as
model input to develop the Tier I deposition curves.



IBAMA

Tratorizado com barra

Bioom Height
& Low Boom

" High Boorn

Fase |

— Extended Settings

Drop Size Distribution
+ ASAE Very Fine to Fing
" ASAE Fine to Medium/Coarse

Mumber of Swaths: I

— Information
& Low Boom ASAE Yery Fine bo Fine

Boom Height: 0.508 m (20 in)

Data Percentile
G0t Percertile
* 90th Percertile

Swath Width: 13.72 m (4511
D05 175 um
Application Effiziency [%] [20 swaths]: 98.89

»

Boom Height
" Low Boom

{* High Boom

[irop Size Distribution
~ ASAE Yery Fine to Fine
% ASAE Fire to Medum/Coarse

Extended Setlings
[~ Access Extended Settings

Mumber of Swaths:

Boom Height: 1.27 m (50 in)

Data Percentile
" Blth Percentle
(Cl i

Swath Width: 13.72 m (45 ft]
0.5 341 um
Application Efficiency (%) [20 swaths): 99.22

Infiormation
%th Boom 45AF Fine to Medium/Coarse
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Turboatomizador

Fase |

Combination Qrchards

+ Nomnal (Stone and Porne Fruit, Yineyard)
" Dense [Cituz, Tall Trees)

" Sparse [Young, Dormart)

" Yineyard

" Dichard

Infarmation
Narmal [Stone and Pame Fruit, Vineyard)
Thig composzite orchard combines Grape and
Apple orchards.

Mean deposition

Application Efficiency (%] (20 rows]; 99,85

- Extended Setiing
Swath Range

Starting Tree Row: |1
Ending Tree Row: Igg

Individual Drchard
" Grapes [wrap-around sprayer|  Grapefruit (mist blower)

" Grapes " Small Grapefruit

" Apples ™ Small Grapefruit [mist blower)
 Almonds = Pecans

" Dranges " Domart Apples

" Grapefut
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IBAMA

- Espectro de atomizacéao

- Velocidade do vento

- Area de aplicacéo

- Umidade relativa

- Aeronaves e suas velocidades
- Largura da faixa de aplicagcéo
- Frag&o nao volatil

- Propriedades da formulagao

- Altura de aplicagdo acima do solo
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* AgDRI
File Edit Tier

Fase ll

View Run Toolbox Help

Title

|AgDR\FFVEr5i|3n 2.0 User Manual

Name: | ajr Tractor AT-401 -

[Slow Fixed-wing)

Boom Length: |76.3 %
Boom Height: |10 ft [
Flight Lines: |20

Swath

Swath \Width Definition:
[ Fived width |
Swath Width: [60 it

Swath Displacement Definition:
Fraction of Swath'width v |

Fraction: [0.3722

Type: Basic
DSD | (ASAE Fine to Medium)

Spray Material -
MNonval. Rate:

Achive Rate:

Spray Yolume
Rate:

Carrier Type:

Métembingy

Wind Speed:
Temperature:

Fel. Humidity:

Aireraft - Drop Size Distribution Tranzport

Flus Plane: |0 ft

0.501 Ib/ac
0.2505 Ib/ac

2 galfac
wiater bl

10 mph
86 degF
50 %

A gDﬂ/F]' ® rier # Acriat

Agricuftvral




Table 4. AgDRIFT® Tier I Model Limits

WVariable Name Lower Limit Upper Limit

IBAMA Active Rate (Ib/ac) Spray Rate/1000 Nonvolatile Rate

Boom Height (ft) 3.0 30.0
Boom Length (%) 0.0 85.0
Flux Plane (ft) 0.0 1000.0
Nonvolatile Rate (1b/ac) Active Rate Spray Rate
Number of Flight Lines 1 20
Relative Humidity (%) 5.0 100.0
Spray Volume Rate (gal/ac) 0.25 30.0
Swath Displacement (ff) -% Swath 2 Swaths
Swath Width (£t) 15.0 100.0
Temperature (°F) 32.0 125.0
Wind Speed (mph) 1.0 20.0
Flying Speed (mph) 40.0 226.0%
Nozzle Orientation (%) ** 0.0 90.0
Pressure (psig) ** 9.5 120.0

* 160 mph in DropKick®: ** In DropKick®
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Fase ll

! Drop Size Distribution 1 x|

Cirop Distribution Mame
ﬁASAE Fine to Medium

r~ Drop Distribution Type

" User-defined

Interpolate | Wser Library

Add Eurrent |

Select Fram/h adify

Impart |

Farametric: |

{* Basic

| 454 Fine to Medim =l
I~ Adjust Swath Displacement

¢ DropKick

= USDA ARS Mozzle Models
(= F5 Rotary Atomizer Models
= Libray [SDTF)

€ Libran [F5]

— Drop Distribution

Awerage | Incremental| Cumulative || « |
Diameter | Yolume Yalume
[pm] Fraction Fraction

1 1077 0.00m 0.0m
2 16.73 0000333 | 00012
3 1933 0.000667 0.on2
4 2243 0000333 | 0.0023
5 26.05 0.000667 0.003
g 30.21 0.001 0.004
7 3|m 0.00m 0.005
a8 4057 0.002 0.007
9 | 4703 0003333 | 0.0103
10 54.5 0005333 | 00157
11 6316 0006667 | 0.0223
12 7323 0.009 00313
13 84.85 0013333 | 0.0447
14 212 0022333 0067 =

Inzert | Delete | Clear |

Relati
Dyps: 5472 um  Span 13

Lancel |
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IBAMA

= AgDRIET - [*]
File Edit Tier Wiew FRun Toolbox Help

Title
|,l¢\gDRII-_|' Wersion 2.0 User Manual

1~ Aircraft - Si:ra_l,l Material- T'lansport
Aircraft T_l,!pe: Basic Material Type: Basic Fluz Plane: |0 ft
[&ir Tractor AT-401] alens [water

Mozzles and DSD S 1%
Meteorology - Termain-
‘wind Speed: |10 mph Surface
Boom Height: [10 ft Roughness: |0.0245 ft
Wind Direction: ISD—. deg

Flight Lines: |20 Temperature: |86 deg F
Swath Fiel. Humidity: [sg %

Swath Width Drefinition: A [
Fixed Width =l

Swath Width: |60 ft E dit

Swath Dizplacement Definition:

|Fraction of Swath Width  ~|

Fraction: W
[ Half Boom Effect Agoﬁ/ﬁ' ® Fier it Acrial

Agricuftural
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Fase lll

Table 5. Typical Roughness Lengths Gathered from the Literature

Roughness (m) Surface

0.0001 Smooth ice

0.0001 t0 0.001  Water. depending on wind speed

0.0001 10 0.02  Snow. depending on underlying surface

0.0003 Desert sand. depending on grain size and presence of dunes or ripples
0.001 to 0.01 Bare soil: higher values if plowed

0.003 10 0.01 Grass 0.02 to 0.1 m high

0.04 10 0.1 Grass 0.25 to 1 m high

0.041t00.2 Crops, depending on wind speed

0.0210 0.1 Rural farmland with isolated trees and buildings
0.5t0 1.0 Orchards. seasonal variations

1.0t0 6.0 Forests, seasonal variations

041020 Suburban: low buildings and trees

1.0 to 10.0 Center city: buildings 10 to 50 m high
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Fase lll

Table 6. Extended AgDRIF"I® Tier IIT Model Limits

Vanable Name

Active Rate (Ib/ac)

Boom Height ()

Boom Length (%)
Surface Roughness (ft)
Flux Plane (ft)
Nonvolatile Rate (Ib/ac)
Number of Flight Lines
Number of Nozzles
Relative Hummdity (%o)
Spray Volume Rate (gal/ac)
Swath Displacement (ft)
Swath Width (ft)
Temperature (°F)

Wind Speed (mph)
Wind Direction (%)
Flying Speed (mph)
Nozzle Orientation () ##

Pressure (psig) **

Active Rate

0.05

-¥ Swath

10.0

320

# 250 mph in DropKick®; ** In DropKick®

Nonvolatile Rate
300.0
1250

328
2600.0
Spray Rate

50
60
100.0
100.0
10 Swaths
500.0
1250
40.0
-150.0
3500 *
150.0

360.0
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IBAMA

= Aircraft
Aircraft Type Froperties -
" Userdefined Name: [ajr Tractor AT-401
J Type: W Enaines: ]T—
Semispan: 245 ft Enaine Yert.: 12 ft
'wieight: ]Eagg— Ibs Engine Fud.: 11.9 ft
Typ. Speed: ]1_1339_ mph ﬁ—
i+ Basic Propeller FPM: ]Eﬁno— Engine Hariz.: ﬁ— ft
JAirTracthT-atD‘I :.1' Prop. Radius: [,1“5‘— ft “wing Yert.: ﬁm— ft
" Library [SDTF) Biplane Sep: [0 ft Boorn Vert.: EECI
€ Librari [F5) Planform drea:  [2a4 Boam Fud.: [0gm3 R
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IBAMA
# Nozzles
Mozzle Installation Properties -
Aircraft: [ Tractar AT-401 Semispan: [24.5 ft
Mozzle Distribution Extent  Left 1?5_32 % PRight ]?5_32 E4
Mozzles -
(+ GraphicalView " Tabular Yiew Generate Regular Distibution ]

UP Wing

1

[Frear =] +| = | Fit| add| Del | <] _.’j

Mozzle Location - Mozzle Drop Size Distribution-

) " @ DSD 1 | Basic [ASAE Fine ta Mediur]
‘Wertical 1 ft . Basic [ASAE Fine ta Medium]
Forward 1— it i@ DSD 2 Basic [ASAE Fine to Medium]

Lancel

i
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IBAMA

* Spray Material E|
— Spray Material Type 1 Properties

¢ Userdefined Mame: fi/ater

f* Basic

Specific Gravity [Carrer); ]'I
1Water ~v—] Specific Gravity [Monvolatile]: ]'I

i Library Evaporation R ate: 184.?8 wrffdeg Crzec
Wonval. Rate: |0.501 I &

Active Fate: |0.2508 Ib/ac:

Spray Yolume Rate: |2 galtac

Cancel
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IBAMA

Wind Direction

Swath Swath —»
Width Displacement

<> -+

| | | |

\ | | ‘

3 2 1 0 Distance Downwind

_ o Edge of Application Area
Flight Lines in Spray Block
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= Tier | Incremental Yolume Fraction

thlonsl Print | Copy | |\ncramanlaiVDlumeFlacliun L]

Yolume
Fraction

0.14

012

0.10

0.08

0.06

004

002

000

AgDRIFT® 2.0.06

AgDRIFT Version 2.0 User Manual
Tier I ncremenial Yolume Fraction
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= Tier | Cumulative Yolume Fraction

Options J

Print I Copy | IEumulatingnlumeFlacliom L]

AgDRIFT Version 2.0 User Manual
Tier I Cwmulative Yolume Fraction

Volume
Fraction

— T T T T — T T

AgDRIFT® 2.0.06

1000 1200 1400
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= Tier | Deposition

th\onsJ FPrint I Copy J |Depasi|inn Lj

AgDRIFT Version 2.0 User Manual
Tier I Deposition
L T ’ I ! T ! T 3
- D |

04 f- =

Fraction of
Application g 5 =
Rate

02

0.1

00

800 1000

AgDRIFT® 2.0.06
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= Tier | Pond-Integrated Deposition

thionsJ FPrint ‘ Copy | |F'nnd-|nlegraledDapnsi!\nn Lj

AgDRIFT Version 2.0 User Manual
Tier I Pond-Integrated Deposition
0.14 T T T T T T T T T
Pond-Integrated Deposition) _-

0.12

mem ni:l'lﬂ
e
0.06
0.04

002

Distance (ft)

AgDRIFT® 2.0.06
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* Numerical Yalues @

Drop Size Distribution -

IBAMA

Initial DSD =
Dyg1 1371 pm
Dyps: 254.72 pm
Dypg 44358 pm
Relative Span: 1.3
<1471 pm: 15.87 %

Save Print




¢ Terrestrial Assessment
- Terrestrial Field Definition

IBAMA (s Paint Deposition

" User-defined Area Average
D owrnwind \wWidth of Area Average: |208.7 ft

Tier | Settings

Active Rate:  |0.2505 bac
- Calculations
Distance To Paint or Area l———
Average From Edge of 200 ft
Application Area:
0.0456 Fraction of Applied
Initial Average:
Deposition: 128 a/ha |0.0114 Ib/ac
0.0001 gt
Distance from Downwind Width
Edge of Application Area  of Area Average
| .
|
0 ®  Point Deposition

Edge of Application Area
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Analise

# Drop Distance Calculator

(X]

Dirop Size: 11000 pm

Releaze Height: |10 ft
Drop Size at Impact: 200,21 pm
Distance Travelad: 11.57 It
Time to Impact; 1.14 zec

i | oo | [




Lacunas de conhecimento

- Bicos de pulverizagédo néo previstos no modelo
- Pulverizadores autopropelidos

- Canhdes de aplicagao

- Aeronaves com Winglet

- Utilizagéo de drones



1) Antena do GPS: captando os sinals de satélites localizados na atmosfera
fornece ao sistema de navegacdo satelital a precisio sub métrica
necessaria para as aplicacdes com maxima precisao.

2) Barra de Luzes: orienta o piloto a seguir uma linha imaginaria
possibilitando aplicar o agroquimico em faixas paralelas com perfeicac,
sem falhas e sobreposicdo.

3) Computador de Bordo: O controle eletrénico de pulverizacao conectado
a0 GPS possibilita a aplica¢do automatica com fluxo variavel em funcao das
mudangas de velocidade e em doses varidveis, em funcao dos diferentes
nivels de infestacdo dos alvos bioldgicos na area de aplicacio.

4) Receptor GPS: computador integrado aos sistemas de navegacio e
pulverizagdo.

5) Sistema de Controle de Fluxo: Determina o volume de aplicagdo em
funcao das modificacdes da velocidade operacional. Conectado ao GPS e
seguindo um mapa de aplicacao, o fluxémetro controla o funcionamento
da abertura e fechamento das barras de pulverizagao.

6) Sistema de Pulverizagdo: Novos sistemas estao sendo desenvolvidos
para equipar a aviacdo agricola possibilitando melhor controle na
deposicdo das gotas sobre os alvos biclogicos.

Controle de aplicacao

1) Receptor GPS
2) Antena do GPS
3) Computador de Bordo
4) Sistema de integracao da eletrdnica de bordo
5) Reservatdrio de dgua limpa
6) Sistema de injecdo direta de agroquimicos
7) Sensor de velocidade (Radar)



Instituto Brasileiro do Meio Ambiente e dos Recursos Naturais Renovaveis

.. |bama

Ministério do Meio Ambiente

Obrigado

“A duvida ndo € uma condigao agradavel,
mas a certeza é absurda.”

Voltaire (1694-1778)

Regis de Paula Oliveira
Analista Ambiental — Ibama
CCONP/CGASQ/DIQUA
cgasqg.sede@ibama.gov.br
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