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STEWARDSHIP PROGRAMI ECPA - DELEZNISKI ODNOSI

e REALNOST - VEDNO VECJI KONFLIKTEN RAZKORAK MED PROIZVAJALCI FFS IN
SIRSO NEKMETIJSKO JAVNOSTJO

e REALNOST - VEDNO VECJI KONFLIKTEN RAZKORAK MED PROIZVAJALCI ZIVEZA IN
SIRSO NEKMETIJSKO JAVNOSTJO

e OBDOBJE PRESEZKOV HRANE GENERIRA IDEJE DA JE PRODUKCIJA PODREJENA
ZAGOTAVLJIANJU VAROVANJA OKOLJA (EKOSISTEMSKIH STORITEV) IN ZDRAVIA

 ZELO VELIKA STOPNJA ZAVRACANJA RABE FFS S STRANI NEKMETIJSKE JAVNOSTI

e PRAKTICNO NEREALNA PRICAKOVANJA JAVNOSTI GLEDE PRENEHANJA UPORABE
FFS CEZ NOC

e HITRO POVECEVANJE FINANCNIH TEZAV KMETOV
e NEZMOZNOT PREHODA V ALTERNATIVNE TEHNIKE PRIDELAVE CEZ NOC

e AJE ZAVRACANIJE JAVNOSTI GLEDE UPORABE FFS REZULTAT NAJDB FFS V HRANI,
VODI IN V OKLJU, ALI PA GRE TUDI ZA DRUGE SOCIOLOSKE PROCESE ????

e POTREBNO JE NENEHNO IZBOLJSEVANJE USPOSOBLJENOSTI UPORABNIKOV, DA SE
1ZBOLJSAJO VSI KAZALCI STANJA OSTANOV FFS V HRANI, VODI IN OKOLJU

 ALIJETA PROCES DOVOLJ, DA BO JAVNOST RAZUMELA POTREBO PO UPORABI FFS,
ALl PA SE BO TRENUTNI SOCIOLOSKI PROCES NADALJEVAL DO ZLOMA PONUDBE



Po zakljucku aplikacije FFS v napravah za
nanos ostane se veliko ostankov FFS

TUDI PRI NAJNOVEJSIH NAPRAVAH PO ZAKLJUCKU
APLIKACHE V NAPRAVAH OSTANE NEKAJ OSTANKOV
(TEHNICNI MINIMUM)

KAM SPROSTIMO OSTANKE TEHNICNEGA

ALI IMAMO DOVOLJ STROKOVNIH NAVODIL GLEDE
NACINA IN MESTA SPROSTITVE OSTANKOQOV ?7?7?

ALI IMAJO NAPAKE PRI PRANJU NAPRAV
POMEMBEN VPLIV NA DOLOCENE NAJDBE FFS V
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ODTEKANJE OSTANKOV FFS OSTALIH V PRSILNIKU PO
NANOSU FFS V TEKOCINI OD PRANJA NAPRAVE V ODTOK
IN SPROSCANJE KAPLJIC V ATMOSFERO
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SODOBEN KONCEPT CISCENJA NAPRAV ZA NANOS FITOFARMACEVTSKIH SREDSTEV (FFS)
- VSAJ 99 % OSTANKOV FFS JE POTREBNO IZ NAPRAVE ODSTRANITI NA LOKACHI NANOSA FFS

- VECJI DEL SE ODSTRANI'S PONOVNIM NANOSOM RAZREDCENE SKROPILNE BROZGE NA
TRETIRANO POVRSINO S POVRATNO VOZNJO PO TRETIRANI POVRSINI

- MANJSI DEL SE ODSTRANIV POSTOPKU ZUNANJEGA PRANJA ZNOTRAJ TRETIRANE POVRSINE ALl
PRANJA NA BIOLOSKO AKTIVNEM ROBU TRETIRANE POVRSINE KI NI'V BLIZINI VODA ALl DRUGIH
OBCUTUJIVIH OBMOCI)

TOPPS
LETNO V SLOVENIJI PORABIMO PRIBLIZNO 1000 TON AKTIVNIH SNOVI FFS ‘
SCENARI 1 - PROFESIONALNO DELO S SODOBNO TEHNIKO (OSTANKI V IN NA NAPRAVI 0,01 %)
NA KMETIJAH OB PRANJU NA DVORISU SPROSTIMO 0,1 TONE AKTIVNIH SNOVI FFS
SCENARIJ 2 - NEPROFESIONALNO DELO S SODOBNO TEHNIKO (OSTANKI'V IN NA NAPRAVI 0,05 %)
NA KMETIJAH OB PRANJU NA DVORISU SPROSTIMO 0,5 TONE AKTIVNIH SNOVI FFS
SCENARIJ 3 - NEPROFESIONALNO DELO Z ZASTARELO TEHNIKO (OSTANKI V IN NA NAPRAVI 2,0 %)

NA KMETIJAH OB PRANJU NA DVORISU SPROSTIMO 20 TON AKTIVNIH SNOVI FFS



RAZMERJE MED VIRI ONESNAZEVANJA POVRSINSKIH VODA S
FITOFARMACEVTSKIMI SREDSTVI (FFS)
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STEKANJE TEKOCIN 1Z NAPRAVE ZA NANOS FFS V ODTOCNI JASEK POVEZAN S
KANALIZACIJSKIM SISTEMOM - VSTOP FFS V OMERZEJE POVRSINSKIH VOD
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Ekosistemsko najbolj smotrno je ¢e napravo ocistimo takoj po zakljuCku dela na biolosko
aktivni povrsini, kjer smo izvedeli nanos FFS. Tako domov na dvoris¢e kmetije ne prinesemo
ostankov FFS in ni potrebe po pranju na dvoriscu kmetije.
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Ekosistemsko najbolj smotrno je ¢e napravo ocistimo takoj po zakljucku dela na
bioloSko aktivni povrsini, kjer smo izvedeli nanos FFS. Tako domov na dvoris¢e kmetije
ne prinesemo ostankov FFS in ni potrebe po pranju na dvoris¢u kmetije.




EN-Standardi glede tehnicnega rezidualnega volumna v napravi po
zakljuCku nanosa FFS

TRENUTNI STANDARD ZA SKROPILNICE
IZRACUN: 0,5 % VOLUMNA REZERVOARJA
+ 2 I/m SIRINE SKROPILNE ARMATURE

Residualni volumen v litrih (EN 12761-2)

Rezervoar Skropilna armatura Skupaj
Volumen 0,5 % Dolzinam 21/m Litri
2D04,5%

800 4 15 30 VOLUMNA
3 000 15 21 42 SODA
4 200 21 36 72
Residualni volumen v litrin (EN 12761-3) TRENUTNI STANDARD

o ZA PRSILNIKE

Rezervoar % Skupaj - litri IZRAGUN: 0,5 % VOLUMNA REZERVOARJA

400 4 6
800 3
1 500 2

TOPPS‘



Primer izracunov rezidualnih volumnov vezanih na tehnicni
minimalni rezidulani volumen po EN 12761 (kumulativno 10 nanosov)

Primer: poraba vode 250 I/ha in 1 000 g aktivne snovi na hektar

Skropilnica Tehnicni Grami aktivne Grami aktivne
ostanek vl  snovi v tehniCnem snovi po 10
ostanku uporabah naprave Skropilnica
800 | 34 136 1 360
3000 | 57 228 2 280
4 000 | 93 372 3720 TOPPS
Primer: poraba vode 250 I/ha in 2 000 g aktivhe snovi na hektar ‘
Prsilnik Tehnic¢ni Grami aktivne Grami aktivne
ostanek vl  snovi v tehniCnem snovi po 10
ostanku uporabah naprave Prsilnik
400 | 16 128 1 280
800 | 24 192 1920
1 500 | 30 240 2 400

VELIKOKRAT SKROPIMO MESANICO SKROPIV IN PORABA ZNESE TUDI DVA DO TRIKRAT VEC



OB CISCENJU MORAMO DOBRO RAZREDCITI OSTANKE TEHNICNEGA MINIMUMA

Obstajajo spletne strani za izracun faktorja razredCenja koncentracije FFS ob CiSenju

https://agrimetrixapps.com/dilutionCalculator/
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PODATKI O KOLICINI FFS KI PO APLIKACIJI | |
OSTANEJO NA POVRSINI SKROPILNICE 1.2 Outside cleaning
Primeri iz Nemcije

Outside cleaning device and cleaning in the field

Boom sprayers

» Outside contamination is about 0,01 to 0,1
% of the applied amount measured on
boom sprayers. Boom sprayers with air
support showed concetrations of 0,47 %
(*Wehmann 2006).

» Modell calculation:
Assumption: if 1,5 kg active ingredient/ha is
sprayed per year
Outside contamination: about 0,15t0 1,5 ¢
active incredient / ha (100 ha: 15gto 150 g
active incredient/year; Field sprayers with
air support about 10 x more)

* Quelle: JKI
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PRIMER RAZISKAVE O KOLICINI FFS NA ZUNANJIH POVRSINAH PRSILNIKA

Aspects of Applied Biology 114, 2012
International Advances in Pesticide Application

External loading of an orchard sprayer with agrochemicals
during application

By JM G P MICHIELSEN!, ] C VAN DE ZANDE!, M WENNEKER* H STALLINGA'
and P VAN VELDE'

!Plant Research International (WUR-PRI), P.O. Box 616, 6700 AP Wageningen,
the Netherlands
*Applied Plant Research (WUR- PPO-fruit), P.O. Box 200, 6670 AE Zetten, the Netherlands
Corresponding Author Email: jean-marie.michielsen@wur.nl



Prsilniki so vedno precej oblozeni z oblogo pesticidov
KI SE PRI PRANJU SPROSTIV VODO OD PRANJA
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Fig. 1. Overview test area with a Munckhof axial fan sprayer and routing scheme of the sprayer through
the orchard.
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Fig. 2. Schematic overview sampling places and representative surface area on tractor (T1-T4) and sprayer
(1—10). Collectors and marked areas (10 cm % 10 cm) on fan house (right; one area wiped) and wiping on
tank (centre).



REZULTATI — DELEZ SKROPIVA, KI JE OSTAL NA ZUNANJIH POVRSINAH

total spray deposition on sprayer after spraying 4 ha orchard
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Fig. 4. Total spray deposition (% of sprayed volume) on the sprayer after spraying 4 ha of orchard (160
nuns) for four different days (repetitions) for high pressure cleaning of the total sprayer, wiping with towel
10 x 10 cm? surface area and on filter collectors of 10 x 10 cm? for different summed time periods during

spraying (sum) and total time of spraying (160 mins).



Application Technology Group
NYSAES, Geneva, NY




) Cornell University

UP TO 3% OF THE MIXTURE SPRAYED IS
DEPOSITED ON THE EXTERNAL SURFACE
OF THE SPRAYER

BES
Ce na posestvu z 10 ha v sadovnjaku
Skropimo 25 krat letno vsaki¢ s 3000 g
AS na ha, potem na letnem nivoju na
dvoris€u sprostimo 2,25 kg AS, kar je
priblizno koli¢ina AS za eno
Skropljenje enega ha sadovnjaka.




Application Technology Group

5 Cornell University NYSAES, Geneva, NY

The Need for In Field Cleaning:
External surfaces.

Spray deposits can adhere to external
surfaces 1 high concentrations

sometimes after a short time
FOTO: ANDREW LANDERS CORNELL ZDA




Pesticide residues, (micro-grams of chemical detected)

prop
Location Tractor elled
1 2 3 4 5 | 1 SR2 SR3
Cab Windshields - Interior 1.89 2.46
Cab Windshields - Exterior 0.59 239
FOTO: ANDREW LANDERS CORNELL ZDA
Under Seat Areas 2,35 1.06 3.53 337 | 167
Steering Wheel & Gauge
Areas 6.17 421 25 465 359 208 278
Inlet Vent 2.55 198 178 199 2.01 3.33
Outlet Vent 215 209 132 166 172 - 9.13
Cloth Seats ‘ 33.64 151 8506
Kline, A.A., Landers, A.J. Hedge, A., Lemley, A.T., Obendorf, S.K. and Dokuchayeva. T. (2003) 4;
Engineering in Agriculture 19 (4) 397- 403

DEPOZITA SKROPIVA NA
TRAKTORJU JE TAKO VELIK, DA SE
SPLOH NE VIDI OSNOVNE BARVE
TRAKTORIJA

JOHN DEERE JE OBICAJNO ZELEN




V TUJINI SO V RAZISKAVAH UGOTOVILI, DA SE S STROKOVNIMI AKTIVNOSTMI DA ZNACILNO
ZMANJSATI OBSEG PREHODA FFS V VODE POVEZANEGA S PRANJEM NAPRAV

Reduction Potential for Point Sources

Reduced PPP in surface water after intensive training and
transfer of sprayer cleaning to the field .

Rel. reduction of PPP pollution in 5 catchments sewage plants

’d 4 ’d D4

-82% -70% -69% -80%

Transferring cleaning processes away from the farmyard and out to the
fleld can reduce point source pollution by about 70% !

4

-61%

Presented by Prof. Frede Univ. Giessen at TOPPS Forum Germany Oct 2006 (changed)



POSLEDICE NEUCINKOVITEGA PRANJA NAPRAV ZA NANOS FFS TOPPS‘

1) ONESNAZEVANJE VODA IN RAZLICNIH POVRSIN TER OBJEKOV NA KMETIJI

- KO NAPRAVO PEREMO NA DVORISCU V VECINI PRIMEROV NIMAMO ZAGOTOVLIENE
INFRASTRUKTURE ZA ZBIRANJE VODE OD PRANJA

- VODA OD PRANJA PREIDE V SISTEME ZA ODVOD METEORNE VODE TER V KANALIZACIISKE SISTEME
IN POJAVI SE ONESNAZEVANJE OKOLJIA

2) IZPOSTAVLIENOST LJUDI IN ZIVALI NA KMETIJI

- S POVRSINE NEOCISCENIH NAPRAV SE SPROSCAJO FFS KATERIM SO 1ZPOSTAVLIENI MIMOIDOCI

3) TEHNICNE NAPAKE PRI DELOVANJU NAPRAV

- BOLJ POGOSTO MASENJE FILTROV IN SOB

- POVECANJE POGOSTOSTI POJAVA NAPAK PRI DELOVANJU SOB MED APLIKACIJO FFS IN
POSLEDICNO TOCKOVNA NEUCINKOVITOST FFS

- VECJA PORABA CASA ZA SKROPLJENJA ZARADI VECJIE POGOSTOTI ODSTRANJEVANJA NAPAK
- KRAJSA ZIVLIENJSKA DOBA NAPRAV IN SOB

4) POJAVI FITOTOKSICNOSTI IN POJAVI NEDOVOLJENIH OSTANKOV FFS V TRETIRANI KULTURI

- CE IZVAJAMO NANOS FFS S POMANJKLIIVO OCISCENO NAPRAVO SE LAHKO NA TRETIRANIH
RASTLINAH POJAVI FITOTOKSICNOT IN LAHKO SE POJAVIJO OSTANKI NEDOVOLJENIH FFS



OSNOVNI DEL PROBLEMA JE ODTOK FFS V POVRSINSKE VODE — SO PA SE DRUGI VIDIKI
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Sodobna analitika Iahko zaznava izjemno nizke koncentracije aktivnih SnOVI Y vod|

>3 9' o "‘0-1!' W ;TR '_;" G St s K- ] ™
1"’ LRI i R R 5y g
‘{ , 35 Anwendungsverbot im oder am Gewasser
i ?‘fgx’ét _ i
1 ppm = 160%=0, OOO 001 kg

TOCKA 1

59 Einfiihrung Trinkwasser-
| grenzwert fur PSM:
=" 0,1 ug/l = 0,000 000 1g/I




CE EN TAK POKROVCEK V MARIBORU VRZETE V DRAVO LAHKO FFS DETEKTIRAJO V
DONAVIV BEOGRADU




NA DVORISCU KJER I1ZVAJAMO PRANJE SE GIBLJEJO LJIUDJE IN ZIVALI
Z OSTANKI OD PRANJA SE LAHKO KONTAMINIRAJO TUDI ONI

PESTICIDES DON"T STAY PUTE|TOPPS
o

(&E S
Pick Your P0|son...W|ser'

Use pesticides responsibly.
Choose NON-CHEMICAL methods & LEAST TOXIC products., Why?

Runoff from around your home and garden carries water containing

pesticides that pollute our streams, rivers, lakes & oceans

Visit ThinkBlueSD.org & ProjectCleanWater.org on the web to learn —

more about San Diego regional water quality. For PEST information,

visit the University of California website: www.IPM.ucdavis.edu or call “:‘:\"\: ?J\f‘:(';"\:'kh‘
the UCCE Master Gardeners: (8B58) 694-2860 Mon-Fri 9 am to 3 pim. - - :



Tehni¢ne napake pri delovanju naprav

TOCKA 3
- bolj pogosto masenje filtrov in sob

- povecanje pogostosti pojava napak pri delovanju sob med aplikacijo ffs in posledicno
tockovna neucinkovitost ffs

- vecja poraba casa za skropljenja zaradi vecje pogostosti odstranjevanja napak

TOPPS ‘

- krajsa zZivljenjska doba naprav in sob




Application Technology Group
NYSAES, Geneva, NY

Contaminated

sprayers will rot away
— note the corrosion

Solvents within the pesticides are particularly harmful
on some types of hose and components;



PROBLEMI FITOTOKSICNOSTI HERBICIDOV (HORMONCI IN SULFONIL SECNINE)

r/en/C/21100/Potato-Symptoms
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Datoteka Urgjanje Pogled Cimo Pamoc

Domev  Orodja PPP-108.pdi
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Removing Herbicide
Residues from Agricultural
Application Equipment

L
nznhv Toh wassh

The accwmulation of product at the end oap is & major probless (tap righti. A transparent boow demonstrases sprayer boors
end cap éxsues during cleawowt {tsp kﬁum’mmm left). The operator fills the boom with red dye |r(‘nm(n'mcu berbicide)
and atsaches it to 4 sprayer bosm via @ nozzle body and guarter-turn attachment. The aperator flushed the boom with water
for I5 minutes while jostling and shabing the boom to emalite sprayer twrns. The dye, compressed at the boom end, never
‘moved, but showly ixed and was evisied { from the final nozzle. Once we apened the sl nalve at the far end {represemting
any wumber of rud—al,n valves) it ook two seconds to clear the dye. This demonsirasion really drives bowe the end-cap

accurmulation ésue.
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sprayers 101 :\: PRAY BASICS v BOOM SPRAYERS v SPECIALITY SPRAYERS v MULTIMEDIA w TABLES & APPS v

# Home > Boom Sprayers > Cleaning & Maintanance > Testing the effectiveness of sprayer rinsing methods using dicamba Sort by month
Testing the effectiveness of sprayer rinsing methods using dicamba
& Speay _Suy W Boom Sprayers Cieaning & Maintenance

This work was pevformed with Mike Cowbrough (@cowbrough), Weed Management Specialist (Field Crops) with OMAFRA

The unprecedentad number of dicamba drift complaints in the United States has proven 1o be a polarizing issue in the
agriculture community, The debate continues as to the relative influence of contributing factors

The sensitivity of soybeans to trace amounts of dicamba has been known for more than 50 years (Wax et al. 1869)

Research has shown that less than 0.2% of the highest recommended use rate can cause a 10% yleid ioss In nan dicamba-
tolerant soybean (Robinson et al, 2013). Many horticulture and arnamental crops are equally sensitive 10 fow doses of
dicamba.
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Podatki o vizualni oceni stopnje
poskodb soje od snovi dikamba
zaradi slabo umite skropilnice pri
razlicnih postopkih pranja

Treatment

Crop stage at application

Weed-Free Control
RU Xtend
Serial Rinse # 1

Continuous Rinse # 1
(25% water)

Serial Rinse # 2

Continuous Rinse # 2
(50% water)

Serial Rinse # 3

Continuous Rinse # 3
(75% water)

Serial Rinse # 4

Continuous Rinse # 4
(100% water)

Filters — Serial Rinse

Filters — Continuous
Rinse

Filters — Continuous with

1% ammonia

Elor

Ridge Winch Wood

town stock

ester

% Visual Injury at 14 days

after application
V5 V2 V6
0 0 0
100 100 100
100 75 100
100 95 100
75 65 90
85 70 95
55 50 60
55 50 60
25 10 25
25 10 25
15 30 10
15 30 10
25 45 20

R1
0
100
100

100

90

95

75

75

35

35

25

25

35

Treatment

Crop Stage at application
Weed-Free Control
RU Xtend

Serial Rinse # 1

Continuous Rinse # 1 (25%
water)

Serial Rinse # 2

Continuous Rinse # 2 (50%
water)

Serial Rinse # 3

Continuous Rinse # 3 (75%
water)

Serial Rinse # 4

Continuous Rinse # 4 (100%
water)

Filters — Serial Rinse
Filters — Continuous Rinse

Filters — Continuous with 1%
ammonia

Elora

Ridgeto Winches
wn ter

Yield (% of weed-free control)

V5 V2 V6
100 100 100
0 0 0
0 44 1
0 13 0
33 65 10
22 61 3
74 89 66
72 89 57
86 96 86
86 97 82
93 96 100
87 97 95
79 85 92

Average

V2-V6
100

15

36

28

76

76

89

89

96
93

85



Najdbe nedovoljenih ostankov FFS v vzorcih poljscin, vrtnin in sadja so vse bolj pogoste.
Eden od vzrokov je tudi neustrezno CisCenje naprav za nanos FFS.

Nekoc analitske metode niso bile tako razvite in nizkih nivojev ostankov v laboratoriju niso
zaznali, pri danasnjih metodah zaznamo izjemno nizke koncentracije, ki so posledica
neustreznega pranja naprav za nanos FFS.
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Skropilna tehnika razli¢nih razvojnih stopen;

Najslabsa situacija stara Skropilnica brez rezervoarja za Cisto vodo in z zelo nizko kapaciteto
pretokov in brez notranjih Cistilnih Sob

NI MOZNO PRANJE NA NJIVI — REZEN CE CISTO VODO V POSADH PELJEMO S SEBO]

Vec kot 30 % naprav pri nas je v tej kategoriji




PRIMERI POSTOPKOV CISCENJA
MOZNOST 1: SKROPILNICA Z REZERVOARJEM S
CISTO VODO A BREZ BY-PASS VENTILA

Pred nanosom FFS Ob zakljucku nanosa FFS

Clean
water tank

Regulation

l 1000 i @ . O

o—{)
3 way valve Pump ®

Obiéajen postopek pranja Sistema Skropilnice ne

80 20 moremo izprazniti do konca.
A—0 Vedno ostane tehnicni
| minimum (TM).

100 100




OBICAJEN POSTOPEK PRANJA S TRIKRATNIM IZPLAKOVANJEM
NA NJIVI CE IMA SKROPILNICA DODATNI REZERVORA ZA CISTO VODO




Naprave z by-pass ventili omogocajo bolj natanc¢no ¢is€enje
ker preprecujejo povratni dotok skropilne brozge na ze
oCis€eno notranjo povrsino (zmanjsan tehni¢cni minimum TM)







PRIMERI POSTOPKOV CISCENJA
MOZNOST 2: SKROPILNICA Z REZERVOARJEM S
CISTO VODO IN Z BY-PASS VENTILOM

START

Korak 1 - Crpalka vzame vodo iz dodatnega rezervoarja s
Cisto vodo in jo pozene do Sobe za notranje CisCenje. Povratni
vod (by-pas ventil) je odprt in preko njega se sprosti voda za
razredCenje ostanka skropilne brozge.



PRIMERI POSTOPKOV CISCENJA
MOZNOST 2: SKROPILNICA Z REZERVOARJEM S
CISTO VODO IN Z BY-PASS VENTILOM

odprto

Cista voda in FFS vsebujo¢a voda, ki kroZi v sistemu se
mesata in izvaja se proces redCenja. Stene rezervoarja
se sicer Cistijo a se vedno znova delno umazejo s FFS
preko povratnega voda.




PRIMERI POSTOPKOV CISCENJA
MOZNOST 2: SKROPILNICA Z REZERVOARJEM S
CISTO VODO IN Z BY-PASS VENTILOM

KORAK 2 — Crpalka za&ne érpati razredéeno $kropilno brozgo iz glavnega

rezervoarja in jo sproscati skozi Sobe. Dotok Ciste vode zaprt. By-pass ventil
za pretok v povratni vod se zapre in pricne se zaprto krozenje razredCene
brozge v krogotoku Crpalke in vodov brez dotoka Ciste vode. TOPPS ‘ anection




PRIMERI POSTOPKOV CISCENJA
MOZNOST 2: SKROPILNICA Z REZERVOARJEM S
CISTO VODO IN Z BY-PASS VENTILOM

Kolicina razredCene Skropilen brozge v glavhem rezervoarju se
polagoma zmanjsuje in stene rezervoarja se ne Cistijo. Porabljenjé_O'_D,PS
manj kot polovica zaloge vode. Cista voda zaprta.




PRIMERI POSTOPKOV CISCENJA
MOZNOST 2: SKROPILNICA Z REZERVOARJEM S
CISTO VODO IN Z BY-PASS VENTILOM

KORAK 3 — Crpalka zajema &isto vodo in jo usmerja v armaturo s $obami.
By-pass ventil za pretok v povratni vod je Se vedno zaprt in izvaja se zaprto
krozenje razredCene brozge v krogotoku Crpalke in vodov ob dotoku Ciste
vode. Ni pretoka vode za notranje CiSCenje sten rezervoarija.




PRIMERI POSTOPKOV CISCENJA
MOZNOST 2: SKROPILNICA Z REZERVOARJEM S
CISTO VODO IN Z BY-PASS VENTILOM

Kolicina razredCene Skropilen brozge v glavhem rezervoarju se
polagoma zmanjsuje in stene rezervoarja se ne Cistijo. Porabljena
polovica zaloge vode. Razredcene skropilne brozge ni vec veliko.




PRIMERI POSTOPKOV CISCENJA
MOZNOST 2: SKROPILNICA Z REZERVOARJEM S
CISTO VODO IN Z BY-PASS VENTILOM

STOP

@ Zaprto

/211111::;3
0

KORAK 4 — Ko je glavni rezervoar z minimalnim ostankom Skropilne brozge
skoraj prazen ostane Se nekaj vode v rezervoarju s Cisto vodo, ki jo porabimo
za zunanje pranje skropilnice.




Tehnicna izboljsava in povecCanje
ucCinkovitosti pranja



Dodatna oprema za povecanje ucinkovitosti Cis¢enja za vzpostavitev
sistema kontinuiranega pranja naprav - angl. continuous cleaning
Vgradnja by-pass ventila in dodatne ¢rpalke — rinsing upgrading kit

* Dodatna ¢rpalka

elektricna ali hidravlicna
* Povezana z dodatnim
razprsilcem za notranje
cis¢enje

Paolo Balsari, Paolo Marucco



PRIMERI POSTOPKOV CISCENJA
MOZNOST 3: NAPRAVA OPREMLJENA Z
REZERVOARJEM ZA CISTO VODO IN Z DODATNO
CRPALKO ZA DOVOD CISTE VODE IN SISTEMOM ZA
KONTINUIRANO CISCENJE: « CONTINUOUS CLEANING»

Shematski prikaz sistema TOPPS‘
= [j
water tank | ‘l’!;?lzlatlj; I

Dodatna ¢rpalka
Dodatni razprsilec
za notranje CisS€enje <€ >




PRIMERI POSTOPKOV CISCENJA
MOZNOST 3: NAPRAVA OPREMLJENA Z REZERVOARJEM ZA CISTO
VODO IN Z DODATNO CRPALKO ZA DOVOD CISTE VODE IN SISTEMOM ZA
KONTINUIRANO CISCENJE: « CONTINUOUS CLEANING»

Q 0 20

=
2 )
80
20 |
TOPPS ‘
100

Sistem omogoc€a da Soba za notranje CiS€enje konstantno dovaja Cisto vodo, ki Cisti
od znotraj med tem ko razredCena Skropilna brozga izteka skozi sobe in delno krozi
skozi sistem Crpalke in vodov brez vracanja v rezervoar. Dosezemo vecje
razredCenje rezidualnega volumna in manjSo koliCino rezidualnega volumna.
Postopek je hitrejsi in imamo manj dela.



Primer analize zmanjSanja koli¢ine FFS v napravi po enkratnem izpiranju 3 minute z 80 L vode

600 L,12 m, AirMix 110 03
80 L H,0, 1.7 L Remainder

100
100 1 [

90

80 1
70 A

50 A 3 min

40

30 1

% of Tank Mix

20 A
122

86 72 67 Lo 54
Hﬂﬂﬂ?ﬁm

1 min 2 min 3 min

10 1

Slide: Modified from Harald Kramer, LWK — NRW

https://sprayers101.com/continuous-rinsing/



Primer analize zmanjSanja koli¢ine FFS v napravi po 4-kratnem izpiranju 2,5 minute z 20 L vode

600 L, 12 m, AirMix 110 03
80LH,0(4x20L), 1.8L Remainder

100 1
Q0
80 -
>
i 70 s
E 0 10 min
A
60 1
- 542
=3
5 = t "
40
h
(@
- 30 -
EN 18.2
20 1 2 148 154] =2 139
10 | I ' ‘
‘ 26 30023 29 05 05§05 05 01 01
L
0
2.5 min 5 min 7.5 min 10 min

Slide: Modified from Harald Kramer, LWK — NRW

https://sprayers101.com/continuous-rinsing/



Primer analize zmanjSanja koli¢ine FFS v napravi po enkratnem izpiranju 4 minute z 40 L vode
Kontinuiran nacin pranja

600 L, 12 m, AirMix 110 03
10 L/min continuous, 1.6 L Remainder

100 1

90 g

80

-5 70 7

60
-

: 50 -
T

|_ 40 A
S

o 30 A
o~

20 A

102
10 1
43 416 0 03 02 01 1 00 00 00 00 OO
o - v_

2 min 4 min 6 min 8 min

Slide: Modified from Harald Kramer, LWK — NRW

https://sprayers101.com/continuous-rinsing/



Primerjava ucinkovitosti pranja — razli¢na koli¢ina vode v razlicnem casu — razlicen postopek

o) m g Volumen soda 600 L, armatura 12 m, Soba AirMix 11003
" N Enkratno izpiranje z 80 L 3 minute
X n
2 100
¥ i . _
8 1,7 L 60 -
3 40 5 76
20 = 4
10 h S 12 01 . s ﬂ < 1 a
o ML _I_E_.m_._i- — B ] @ 10 min
30 1
o
imin  2min 3 min e 20 | 52 148 154] 1B Ostanek
10 \'l II B . y 1,8 L
https://sprayers101.com/contin NN B W kel orfonon o o0 |

uous-rinsing/

7.5 min 10 min

TOPPS 100
‘ 20
80
.5 70
E & Volumen soda 600 L, armatura 12 m, Soba AirMix
£ 11003, Kontinuirano pranje z40 L 5 minut
— 5 min
- 40
; %0 Bolje ocis¢eno v krajsem casi z manj vode
20
Ostanek " 3 16 o_rm1 00 00 00 00 00

1,6 L ’ =

2 min 4 min 6 min 8 min




TRIJE PRIMERI NADGRADNJE SKROPILNICE S SISTEMOM ZA
KONTINUIRANO CISCENJE NA NOSENO POLJEDELSKO SKROPILNICO

Niels Enggaard Klausen, AgroTech, Jens Johnsen Hgy, AgroTech, Per Gummer Andersen, Betterspraying ApS

,_}a 'J{. /. \‘.} -

HARDI AAMS KINDESTOFT



Ker z bolj uCinkovitim pranjem porabimo manj vode, nam ostane voda za zunanja pranje
naprave




Spray boom

Clean water
tank
;
0
2l
€133
s |scs
BlEST
F 3 KR
2 2ol - )
£16v3 ' '
28 Tank rinsing nozzles
“13883
glEca
£ |gg® Sprayer tank
£|v”
@ Additional pump
for internal rinsing

S

Spra pump

Rinsing procedure

u Empty the sprayer tank on the field
(reqular application)

» Liquid pressure drops, nozzles start to spit

»  Switch on the rinsing pump, continue regular
application on untreated area or at reduced
rate on treated area

u After 1/3 of the clean water is used up,
switch on/off several times all boom sections,
agitation and circulation lines. Continue
spraying while flushing all contaminated pipes
till they are complety rinsed.

» Internal cleaning is finished when clean water
tank is empty



Tank-rinsing-kit for field sprayers
i
3 L 3
S
£ A ¥

/ - = All fittings, hose barbs,
washers and clamps, required

©

for installation

= ACE-Centrifugal pump = two rotating tank rinsing nozzles made
FMC-75HYD-204 from stainless steel, AG 1/2* Flow rate = Plain instruction manual
28 I/min at 3 bar, including back pressure = Additional tank rinsing nozzle
valve 3/4” 1G for large tank sizes 4000 | plus

General note for all tank-rinsing-kits:
Pressure and suction hoses, as hydraulic pipes are not included and must be purchased according to the
individual set up of the sprayer.

Mounting arrangements for continuous
internal rinsing systems




Comparison of different sprayer rinsing procedures

Standard procedure - triple rinsing

Boom sprayer — 12 m boom — blue 03 nozzles
(total consumption 20 I/min)

50
Required time to dilute to less than 1% compared
£ 10 to original concentration approx. 20—30 min.
i = Water consumption = 90 liters
[ =
-.g 30
b=
g 20
o
S
()
2 22 0,5 0,5 0,1
8 S R [ 20 22 24

Time In min.
Water consumption triple rinsing 3 x 30 |

Time required 20 —-25 min. + 90 | clean water (incl.

time to step down and up from the tractor plus time

Continuous internal rinsing

Concentration in %

Boom sprayer — 12 m boom — blue 03 nozzles
(total consumption 20 I/min)

Required time to dilute to less than 1% compared
to original concentration approx. 4 min.

Water consumption = approx. 40 liters

120 150 180
Time in sec.

Continuous rinsing has a water consumption of 10 I/min

Required time approx. 5 min. + 40 liter clean water
(the complete procedure can be operated from the

required to spray the rinsing water on the field)

MENENJE KMETA O UP GRADE KIT-u

from Goldach/Germany

Family Helminger, horticultural farmers

On our property we grow over 20 different vegetables, each requiring
special chemicals plus liquid or foliar fertilizers. Most vegetables
are very sensitive to residues remaining in the tank from earlier
applications of other crops. Therefore, a completely clean sprayer
tank (and plumbing) is a must for us before we prepare a new spray
for a different crop. In spring 2010 we equipped our field sprayer
with a tank rinsing system from agrotop. The assembly kit was easy
to install, even on our used sprayer, and we used it a hundred times
since then. It is an efficient, easy to use and time saving tool giving
us a perfectly clean tank. We would never like to be without it again.

tractor with no need to stop)




PRAKTICNO DOMA NAREJENE NADGRADNJA PRSILNIKA

N

ﬁx.u Appl_ication Tecﬁnology Group
\E

g) Cornell University NYSAES, Geneva, NY

L~

ank rinsing on a vineyarc
sprayer

F,u--\- e No— e —
— -
. 5

FOTO: ANDREW LANDERS CORNELL ZDA

PRAKTICNO VPRASANJE: POTENCIALNA ODZIVNOST DOMACE INDUSTRIJE IN SERVISOV
KMETIJSKIH STROJEV DA POMAGA PRIDELOVALCEM IZVESTI NADGRADNJO STAREJSIH
NAPRAV



Sensor controlled continuous
internal sprayer rinsing

A sensor is mounted outside at the base of the sprayer
tank. The sensor checks the filling level of the tank and,
when empty, the sensor activates the KIR rinsing pump,
starting the rinsing procedure automatically. If the
liquid level in the tank builds up again, during the
rinsing process, the sensor will switch off the risning
pump. The sprayer continues with the application of the

fast = safe = clean

rinsing water. When the level inside the tank drops
again below the sensor level, the rinsing pump is
activated again, continuing the rinsing with clean
water. Manual switching of the rinsing pump at the
right time by the driver is unnecessary with this.
Existing continuous internal sprayer rinsing systems
can be easily upgraded by KIR-o-Matic techology.

o PN agrotop



Pomen takojSnjega pranja na njivi ali v trajnem
nasadu — MERITVE 1Z NEMCUE 3 | Best Management Practice 1. Cleaning

Research results university GieRen Germany

Relative reduction of PPP point source contaminations
measured in sewage plants in 5 catchment areas

20 7 50

1.900 25

Catchment area in km?

The cleaning of sprayers was executed only in the field :

Result — point source pollution could be reduced by about 70%.

Source: Prof. Frede et.al.2006  CISCENJE NA NJIVI LAHKO TUDI DO 70 % ZMANJSA
66 KONTAMINACIJO POVRSINSKIH VODA



PROJEKT TOPPS - ANKETA GLEDE NACINA PRANJA SKROPILNIC

(OBKROZI ODGOVORE) TOPPS

Ghe®
/2‘ - D
Ofarmac™

Anketo je izpolnilo 161 obiskovalcev prikazov pranja skropilnic

1) ALIIMA VASA SKROPILNICA DODATEN REZERVOAR ZA CISTO VODQO?
DA (61,49 %) NE (38,51 %)

2) ALI IZVAJATE NOTRANJE PRANJE SKROPILNICE NA NJIVI KO ZAKLJUCITE S SKROPLJENJEM?

NIKOLI (36 %) VEDNO (29,2 %) VCASIH (34,8 %)

3) ALI IZVAJATE ZUNANJE PRANJE SKROPILNICE NA NJIVI KO ZAKLJUCITE S SKROPLJENJEM?

NIKOLI (77,6 %) VEDNO (3,8 %) VCEASIH (18,6 %)

4) ALI POZNATE KONTINUIRAN NACIN PRANJA SKROPILNICE?

NE POZNAM TEGA SISTEMA PRANJA (53,4 %)

POZNAM PRINCIP TEGA NACINA PRANJA (46,6 %)



PROJEKT TOPPS - ANKETA GLEDE NACINA PRANJA SKROPILNIC

(OBKROZI ODGOVORE) TOPPS

Ghie

/
O/arms: \b
Anketo je izpolnilo 161 obiskovalcev prikazov pranja skropilnic

5) KAM SPROSTITE VODO OD PRANJA SKROPILNICE 1IZVEDENEGA DOMA NA DVORISCU?

NA GNOIJISE ALI V JAMO Z GNOJEVKO (41,0 %)
NA ZELENICO NA ROBU DVORISCA (20,5 %)
NA GRAMOZMO PREPUSTNO POVRSINO NA ROBU DVORISCA (24,8 %)

NA PLOSCAD, KI JE POVEZANA S KANALIZACIJO ALI ODTOKOM METEORNE VODE (13,7 %)

6) ALl STE PRIPRAVLIJENI VLOZITI V OBNOVO SKROPILNICE DA IZBOLJSATE MOZNOSTI CISCENJA?

DA (55,9 %) NE (44,1 %)

7) ALI Bl IZVEDLI OBNOVO VASE SKROPILNICE CE BI BILA OBNOVA SUBVENCIONIRANA?

DA (88,2 %) NE (11,8 %)



Use to Clean Tank
After Spraying

Tnk Cleaner

Spray




Cistila za pranje $kropilnic
Primer KARSIA
TECNET GD




Uporaba: Tecnet uporabljamo za:

e za redno, sprotno ali periodicno CisCenje;

¢ za temeljito CiSCenje po konCanem tretiranju, ko za naslednje tretiranje izberemo
drugo skupino FFS ali/in zamenjamo ciljno kulturo;

¢ za konzervacijo pred zimo, da preprecimo oksidacijo in zasCitimo zunanje spoje in cevi.
POZOR: Tecnet GD ni sredstvo proti zmrzovanju (ni antifriz);

e za CiSCenje zunanjih povrsin skropilnic in ostale opreme.

Odmerek:
= redno sprotno cis¢enje: 0,1 % konc. oz. 100 g/100 L vode; ¢as pranja min 15 min;

= temeljito Cis¢enje: 0,1-0,2 % konc. oz. 100-200 g/100 L, odvisno od stopnje
zamazanosti in ostankov Skropilne brozge na stenah rezervoarja; €as pranja min 15-20
min, lahko tudi preko noci, Ce je potrebno;

m ¢iSCenje za konzervacijo preko zime: notranjost skropilnice ocCistimo kot pri temeljitem
cis€enju, le da rezervoarja NE ISPIRAMO. Speremo pred prvo uporabo.

= ¢iS¢enje zunanjih povrsin: v odmerku 30-50 g/10 | vode; napravo omocimo in s
pomocjo prsilke/Skropilnice nanesemo stopljeno sredstvo na napravo. najbolj umazane
dele ocistimo s pomocjo gobe ali SCetke in speremo z vodo.

Sredstvo Tecnet GD se lahko uporablja za ¢iS¢enje notranjih in zunanjih povrsin naprav
za nanasanje FFS in ostale opreme. Priporoca se Se posebej pri odstranjevanju
trdovratnih aktivnih snovi kot so npr. hormonski pripravki, florasulam, sulfonil secCnine,
zveplo, mankozeb, urea. Zaradi nacina delovanja sulfonil seCnin, je pri slednjih postopek
ciS€enja potrebno opraviti Se posebej skrbno: zagotovimo dobro razporeditev Cistila na
vse dele Skropilnice in pustimo delovati dlje ¢asa kot pri obicajnih aktivnih snoveh.
Tecnet GD lahko uporabljamo tudi s tlacnimi Cistilci.
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DUPONT™ ALL CLEAR EXTRA®
CISTILO

Upocaba: DuPoot ALL CLEAR™ EXTRA @ stedshyo 72 &ikZenp Skropinc, ko castranpje estanks Skoply o drugh octankov kot 50
ostanks olj @ imzervoajer. cowl, octokoy. fitroy m Sob

Odmarak

100L 1000C

25 15

Velkost rozenoana

Kehiting seadsts ALL CLEAR™ Exara|$00md

Pastopek tlicanja:

1 Gistenme pnénts 5 popoloama @prazaene Skropdnco Ostanks na 2unany stran Aktoplnics spamme ¢ &isto wdo

7 Matranjost rszanoana spante 5 {510 wodo n ga popoloma Eprazmite skl cav in odtok Poraba vode za Giblens naj 2o 1110

kobling poratijene Skeoptine brozge

| uapom\n ezeno 4o pokwca in dodage aredstvo DuPoat ALL CLEAR™ EXTRA v pnporodansm cdmecks Dobro praensdate in
spente cew in odtok 2 fistino raztopne Do wha nagonae m:fumz n med mpms.rum mdanpm pusmo Citiloo raztopnn

15 FIM v Skropinc: Ponowa spante cew n ediok s fisting =

4 Seamte fitre n Sode, ter yh ofistite 2 sredstvom DuPont ALL CLEAR"' EXTRA v odmm &0 mL10L vode
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Minimum dobre prakse pranja naprav za nanos
FFS v primeru zastarele opreme

- pravilno dolociti potrebno koli¢ino Skropilne brozge in nazaj na dvorisce
pripeljati najmanjso mozno koli¢ino brozge

- pranje izvesti takoj po zakljucku nanosa

- Ce na kmetiji ni naprav za procesiranje vode od pranja se voda od pranja
sprosti na aktivno bioloSko povrsino (dobro razvito travinje) in ne na:
- - gramozno prepustno podlago

- - na betonske in asfaltne podlage, ki so povezane z odtoCnimi sistemi

- Sprostitev vode od pranja v gnojne jame je pogojno mozna, ce z
gnojevko gnojimo predvsem travniske in pasniske povrsine

- PRI GNOJENJU VRTNIN LAHKO IMAMO TEZAVE Z OSTANKI NEKATERIH
SNOVI KI RAZPADAJO ZELO POCASI IN JE DOBER SPREJEM SKOZI
KORENINE (primer kobulnice)
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Health and Safety
Executive

Decontamination of agricultural sprayers

NAPRAVE ZELO TEZKO TEMELJITO OCISTIMO I

Prepared by the Health and Safety Laboratory
for the Health and Safe* - "~~~ *"—~ 274"
EXECUTIVE SUMMARY

It 1s now recognised that pesticide residues on the external surfaces of spravers could present a
significant route of exposure for the spray operator and these residues exist despite sprayers
being washed. The current study was undertaken to examine factors influencing the removal of
residues from spraver surfaces, to tnal any developments on decontamination techniques on
working farms, and to quantify operator exposure to pesticides during the actual washing
process.

Objectives

e Examine factors mfluencing the removal of residues from sprayer surfaces.

e To tral any developments on decontamination techniques on working farms.

e Quantify operator exposure to pesticides during the actual washing process



PRIMER POSKUSA ZA ANALIZO UCINKOVITOSTI CISCENJA

3.1.1 Active ingredient

The active ingredients were chosen to represent a range in physico-chemical properties,
particularly solubility, for commonly used pesticides. A range of pesticide types was also
represented, namely msecticides (I), herbicides (H) and fungicides. A summary of the pesticides
and their properties 1s given below (Table 1).

Table 1 Properties of the pesticide used in the experiments

Solubility  Koc ADI Apprate Type Product ai.  Formulation

mg.I” mgkg' bw  kgaiha' (g1
Azoxystrobin 6 423 0.1 0.25 F Anustar 250 SC
Carbendazim 29 or 8 225 0.03 0.25 I  Bavistm 500 SC
Flusilazole 54 650 0.001 0.2 F Lyric 250 EW
Isoproturon 65 154 0.0062 2.0 H Trump 236 SC
Tebuconazole 36 0.03 0.25 F Folicur 236 SC
Pendimethalin 0.3 13400 0.1 2 H Trump 250 EW




PREGLED METOD PRANIJA V POSKUSU

3.3 DECONTAMINATION METHOD

Methods currently used by farmers can be broadly categorised as rinsing (low pressure) both
with and without brushes. pressure washing. and steam cleaning all either with or without a
cleaning agent. The decontamination methods investigated were:

1. Low pressure (c. 4 bar) — hose.

This was achieved using an ordinary garden hose attached to a mains tap with a
Hozelock® variable nozzle set at a jet spray.

2. Low pressure + brush (CPA advised) — brush.

A Hozelock® brush was fitted to the garden hose.

12




A

High pressure (c. 150 bar) — high p or /p.

A Karcher® industrial cold water pressure was used (model HD 855s) with the triple
nozzle set at high pressure and the pressure at ¢. 150 bar.

Pencil spray — pencil.

The pressure washer nozzle was set at pencil spray. This delivers a narrower jet than
the high-pressure jet for the same pressure.

High pressure + non-ammonia based detergent — defrg 1.

The detergent was applied at label-application rate (0.5%) thus the chemical take-up
rate on the pressure washer was set to ‘1°. The chemical was applied using the
‘chemical” nozzle on the washer. The chemical was left for 2.5 minutes on the tank
after which it was subject to the standard high-pressure wash. The detergent used was
All Clear Extra® (Dupont).

High pressure + amunonia-based detergent (detergent already known to many farmers
for the decontamination of internal surfaces) — derrg 2.

The same procedure as above was used for applying the detergent. The detergent was
an old. but still used. formula of All Clear Extra® (Dupont).

High pressure + 1nitial wetting — wer + /ip.

This comprised wetting the test surface with water for 2.5 nunutes prior to a full
pressure wash. This method served as a control for investigating the effect of
detergents. but it could also be an additional method in its own right.

Pencil jet + initial wetting — wer + pencil.

The test surface was wetted with water for 2.5 munutes prior to washing with the pencil
jet.



Primerjava ucinkovitosti metod
za razlicne vrste aktivnih snovi FFS

0 [
% w :
DELEZ PPN §
ODSTRANJENEGA g
FFS g2 w0l
=
S *
S o
-, e
< >~
- -
?é@& )
= ) METODA
R e ot B e PRANJA
PESTICIDI AT
AKTIVNE SNOVI

Figure 1 The efficiency of different decontamination methods for indiv
pesticides
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RAZISKAVE [ZPOSTAVLIENOSTI LJUDI FFS | ;{%

Health £ Salety

ZARADI SLABO OPRANE SKROPILNE TEHNIKE | e |

IN TRAKTORIJEV
Exposure to pesticide residues on

agricultural spraying equipment
3.4 Pesticide residue distribution over the sprayer
3.4.1 Frequency of detection
To identify whether or not pesticide residues would collect on certain areas of the sprayer the Prepared by

number of positive detections per sampling site was calculated urespective of dose or compound. A re for EcoChemistry
note was also made of the number of zero detections. i.e. an absence of residues (Table 1). ind Safety Executive

Table 1 Number of positive detections per sampling site on individual sprayers

Number of positive detections of Number of zero detections per

all pesticides per sprayer sprayer
Sample (n=28)
Boom 253 0
Nozzle 248 0 RAZLICNI DELI
Spray tank 177 2
Mudguard 121° 4 NAPRAV IN
Door 63 ° FREKVENCA
Eear window 50 9
Windscreen 31 13 NAJDB
G cab 73 6 SEDIMENTA FFS
G maintenance 97 7
G general 147 3




Application Technology Group
NYSAES, Geneva, NY

i == T

FOTO: ANDREW LANDERS CORNELL ZDA

Can be a risk to operators e.g door handles and
when maintaining sprayers. The spray residue may
be washed off and contaminate ground water.



V SLOVENUI MANJKA NAVODIL ZA PRANJE NAPRAV ZA NANOS FFS

PRIMER NAVODIL IZ ZDA

‘,;;f,'{;}::;';i;'§| Maintenance, Cleaning and
Storage of Ground Sprayers

MSU Extension
by Reeves Petroff, MSU Extension Pesticide Education Specialist, and Dr. Greg
Johnson, MSU Entomology Department Head

Revised by Dr. Cecil Tharp, MSU Extension Pesticide Education Specialist, and
Amy Bowser, MSU Extension Pesticide Education Technician

STATE UNIVERSITY
EXTENSION Proper storage and cleaning techniques can add years to the life of spraying

_ equipment. This fact sheet offers tips for preparing pesticide spraying
MontGuide

equipment to be stored for the winter, including a list of which cleaning agents
are most effective for various pesticides.

MT198917AG Revised 12/17




V SLOVENUI MANJKA NAVODIL ZA PRANJE NAPRAV ZA NANQOS FFS

PRIMER NAVODIL I1Z ZDA

TABLE 1. Cleaning Solutions for Pesticides*

Pesticide Used

Hormone Herbicides

MCPA, dicamba)

(2,4-D salt, amine, brush Killers,

Step 1
(25 Gallons Cleaning Solution)

1 gt. household ammonia

14 |b. fine activated charcoal +
1/ cup detergent

Agitate solution for 15 minutes.

Agitate sprayer for 2 minutes.

Let stand overnight.
Flush with clean water.

Let stand for 2 hours.
Flush with clean water.

Let stand for 2 hours.
Flush with clean water.

Let stand for 10 min.
Flush with clean water.

Hormone herbicides, ester form
(2,4-D, brush killers, MCPA)

1 Ib. washing soda (sal soda) +
1 gal kerosene + %4 Ib detergent

Rinse inside of tank and flush small
amount through system.

Let stand for 2 hours.
Flush and rinse.

Amino Acid Inhibitors
(SU’s including primisulfuron,
prosulfuron, and halosulfuron)

2% household ammonia then
circulate for 15 minutes and flush.

1% household ammonia, circulate for
15 mins then flush.

Rinse tank for
minimum of 5 minutes
using clean water.

Organophosphate or
carbamate insecticides

1 gt. household ammonia +
14 Ib detergent

Flush a small amount through system.

Rinse with clean water.

Other herbicides and
insecticides

14 Ib detergent

Flush a small amount through system.

Rinse with clean water.

* Applicators should always read and follow any pesticide product label cleaning instructions.




Na kmetiji je potrebno poiskati pravo tocko za spros¢anje vode od pranja naprav za nanos FFS,
CE KMETIJA NIMA NAPRAV ZA PROCESIRANJE VODE OD PRANJA
' TO PRAKTICNO NI ENOSTAVNO - VELIKO POTENCIALNIH TOCK JE PROBLEMATICNIH




Urejene tocke za pranje na velikih kmetijah v tujini
Zdruzeno mesto za polnjenje Skropilnic in za pranje
https: //thefarmmgforum co. uk/mdex php?t
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Sprayer Cleaning

Why Sprayer Cleaning Matters?

Good sprayer deanng 15 essertial a5 £ avouds neks to other orops spraved and ensures the sprayer 6 ready for the next job, 1t 15 espeoaly cnbical after uaing herbiades where even biny traces of chemcal left i machinery can damage Later sprayed orops,
Wathng also helps avoid blockages. Using pestiades according to the label and lollowing best practice should enture ther impact on the environment = mrumised, however there i dear swdence that poor prachice when deaning up after spraying can peliute
surface and groundwatec To raduce the nsk of Groundwatsr contamnation 3y dsposal to kand of surpius spray 3nd washings that does not take place in the orop requires 3 Groundwater Authorsation from the office of the kcal ecvronment agency,

The Sprayer

o The Sprayer manus wil gve gudeines an best washing procedure. Use this advce together with any spedfic product adice;

* Sprayer teaning can be speadad up dramaticaly by tank nnse nozzles, They alow the job to be done i the field quickdy with minmal water
* Electronic rate measunng devioss can help you spray acturately and encure a sustable area s left for placement of tank washings f regured,
o i hose and brush attachment, which is avalable on some spravers, can be used to dean the outsude;

» Remsmbar £ & easkr to dean the sprayer hefare any spray sohmion has dned on to the sprayec

+ Make Su'e that streams and watercoursss e not contaminated;
« Never pour pestiade n any form (nchading pack washings) nto soakaways; sewers, drams, dkchae or rvers &ic.
Where to clean the sprayer ?

The best place to desn the sprayer is an an unsprayed of under dosed area of the beld [ast trested, The field & 2o the best place to dean the extenar of the sprayer Oeaning the sprayer in the Sield does not require 3 Groundmater Authorisstion. [t is also
possible to dean the sprayer in the fammyard; however any washings must be colected and spraved badk on the op. Adwcs on pesbiode handing faokties s induded n the CPA Guides on Pastinds Handing dreas and Robeds

Disposal of any washings to 3 sk other than 3 arop for which the pestindels) is approved wil require 3 groundwater authonsabon, A Groundwater Authoas ation apphcation pack can be obtained by contacting the relevant envronment agency . Thesa sites may
only be used after approval by the ofice of the local environment agency. Authonsation wil only be granted if there is no nsk of surtace or groundwater contamnation,

Environment Agencles |

0845933 3111

Ervronmant and Hortage Service, Northem breland
ww, ehani 9ok

Preparation before Spraying

o Check the spraper 1s dean

» Sequence Sprayng operabons to mnmise the number of nnaing cperabons needed

o« Make sure the sorayer & calibeated

o Chack the product abel for ary spena deanng adwoe and warmngs 3bout senstve rops
» Mic onough pestiade for the b, just too ittle 1s better than toe much

o [dertdy when and where you will be dearing the sprayer

“ -E_u Tm stk abls for anraon nut wethinat: make o ep thecs je oo nek of sxresding the muayisotn rscommsndad does by wadhann md n the Seld o
™ P4 | (wnl R T B |
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Pesticide Handling Areas and Biobeds

Why Pesticide Handling Areas are Important

22 Joast 30% of surface water polubon by pestides may come from the pestiade handing areas. Water i vulneratle from try spiashes and spéis that ccour when filng the spraver and when nnang the contaner. p wash down, g and &
AtNties can alse have sgndficant adverse envronmental impact. Just one dropped fol seal can contain enough pesbiods to contamnate 30 km of stream. in one study € was possible to reduce the pestiads cortamniztion comng from the handing are3 by 99%, A
=y step to acheing this change was to reves the ste and the surface used for ing and wash domn actelies,

Pestiode users and sprayer operators must tharefore not coly lock carehully at the desgn and surfaces used in the handing area, but also thar own practices so that we can do more to protect waker from acad | p d n
Reviewing the Site

Sting and desgn of pestiods handing areas has developad over the yaars for operabonal convenience rather than pollbion tontrel, New rassarth has shown that the conorete ing area, 10 tygecal of mary pestinde handing areas, « potentidly the worst
surface for handing pesticidés; things tan be made even worse when the water om the concrete pad drans inte 2 kocal ditch

Changng the ste, its layout and surface to mprove the management of waste Sgud and run-off can show reductans in pestiods kad of 1000-100,000 fold, Under the Yoluntary Ingtiztive, il pestiode users and spray operators e bang encouragad to revien
ther cument sies 3nd 1o consider sHlUbONS and oractices which can prevent, contral, retan and dagrade pestinde readues and signdcantly reduce pestiode polution of water,

Keep Water Clean
_ Prevent splils
Clear up Immediately & dispose of waste safely

Planning Ahead
Before making 3y thanpes 10 vour existing avangemants vou should conader carefilly two factors:

1: Local Water Priorities

Establish f and how ocal watier sources may be ected by what you o 3t your handing area, Advwee and nformatnn on water quaity risks is avadable from your beal office of the Ervronment Agenge, They an 3550 30wse you f you are In 3 Groundwater
Protectn Zone 23 wed as grang you background information an kcal rydro-g20kogy. In any event, you shoud ensure that the pestinde handing area 3 shed:

« At least 10m 3way from any wateetourse of vulnerable site;

* At least X0m away from any borehole speng or wel;

o Away from exsting fammyard Aash flood routes, ram water outkets and gutter outfals:

o Away from farmyard drars and not above any tie or mele drana;

« Aaide from man business traffc routes.

o On web structured sof with at Jeast 1L6m depth of sod 3nd sub-sad belore bedrock;

Ensure as far as prachcal that any pestoide contamnatad water 15 handied separataly from other dranage watac Use 3 und (low concret i) to keep tha handing area water within the area and to keep ran water and other vehcles out of the filng area.
2: Handling Area Purpose
Zny handing area should allow the operator to work safely and affciently, but it is also mpartant that the area contains any contamnahon, Thus the handing area should collect afl dnps and splashes and run.off from ramfall. (Note: Any mgnificant spilages should

be s03ked up and removed for separate disposal), However, the key dacson & whether the handing arsa wil be used just for spraver fling or whether wash- down activiies will also take placs. If the speayer is beng washad down ¢ will

o Inraase the amount of waste bquid Thes means that for some solutions 3 larger disposal area may be required,
» Requre & Groundwater Zuthonsabon (GWA) AR deaning and wash down operations that do not take place n the cop are regarded

- P ———

v

by enrcoment agenaes as disposal, This means that you reqare 3 GWA from your Jocal envrcement agency, There = 2 coe-off
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Iz slabo oprane opreme se
sproscajo FFS, ki lahko preidejo
na ljudi na farmi, ki se gibljejo v
blizini parkiranih naprav




Ko skladis¢imo naprave na
prostem se pri vsakem dezju iz
njih sproscajo FFS.
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Ne prati naprav za nanos | Farmyard’
FFS na povrsinah, kjer se e
zbrana voda od pranja '
steka v odtoke meteorne

vode ali v kanalizacijski

sistem
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PRI IZBIRI TOCKE JE POTREBNO PREUCITI LASTNOSTI TAL IN MOREBITNE DRENAZNE SISTEME

Drainage Design
and Analysis




TUDI VSE TRAVNE
POVRSINE NISO
PRIMERNE

CE OBSTAJA
MOZNOST
KONCENTRIRANJA
ODTOKA TRAVNA
POVRSINA NI
PRIMERNA




TUDI VSE TRAVNE POVRSINE
NISO PRIMERNE

CE OBSTAJA MOZNOST
KONCENTRIRANJA ODTOKA
TRAVNA POVRSINA NI PRIMERNA

TUDI TRAVNE POVRSINE SO
LAHKO PREVEC PREPUSTNE
NA NJIH SE NE SME STEKATI
METEORNA VODA




VODE OD PRANJA NE SMEMO SPUSCATI NA TRAVINJE KI JE DRENIRANO
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https://www.google.si/search?biw=1024&bih=691&tbm=isch&sa=1&ei=9IruXe7vI9mT8gLep7z0CA&qg=field+boom+sprayer+parked+in+yard&oq=fi
eld+boom+sprayer+parked+in+yard&gs_|=img.3...291614.294319..296061...0.0..0.209.1114.10j1j1......0....1..gws-wiz-
img.1r00_NJ5xgs&ved=0ahUKEwjuwvSb5KjmAhXZiVwKHd4TD40Q4dUDCAY&uact=5#imgrc=HRwAnTTtw8PTrM:&spf=1575902137240

Za pranje bi morali poiskati dobro vzdrzevano aktivno travno ruso, kjer je omejen
dostop ljudi in Zivali. Ravno prav velika povrsina, da rastlinstvo prenese breme FFS.
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Mozen je prehod vode iz betonskih in asfaltnih povrsin na pripravljene biolosko
aktivne povrsine — POSEJANA RUSA NA USTREZNO PRIPRAVLIENI PODLAGI

www.environment-agency.gov.uk

wr.‘ —
v R&D Project Record P2-200/PR
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Concrete
intercept
area

Figure 4.6: Concrete intercept to soil/grass area

Za zbiranje vode je mozno uporabiti pralne
platforme, kot jih na primer ima sistem REMDRY
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Preprosti poljski BIOBED za manjSe kmetije v polni vegetacijski aktivnosti
: Lid, . ; o A

' S

.



https://cropscience.bayer.co.uk/blog/

Biobed za zbiranje vode od pranja skropilnic




Preprosta globoka betonska plos¢ad iz katere voda ne more odteci nikamor in voda ima
veliko povrdino da izhlapeva - praksa v Franciji in Spaniji na obmogjih z veliko sonca
Hkrati postaja za polnjenje Skropilnic

. http://www.ch:
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ZAKLJUCK]

V SLOVENIJI NIMAMO JASNE STRATEGIJE GLEDE CISCENJA NAPRAV ZA NANOS FFS (NA POLJU ALI
NA KMETIJI ALl ZDRUZENE VASKE PRALNICE ???)

NIMAMO IZDELANE ZAKONODAJE GLEDE TEGA
NIMAMO TEHNICNIH STANDARDOV GLEDE NAPRAV ZA PRANJE NA DVORISCU

NAMAMO STROKOVNIH NAVODIL GLEDE IZBIRE MEST ZA SPROSTITEV VODE OD CISCENJE NA
KMETUI

NIMAMO SUBVENCIJ ZA TEHNICNO NADGRADNJO STAREJSIH NAPRAV
NIMAMO SUBVENCIJ ZA GRADNJO CISTILNIH NAPRAV NA DVORISCU KMETIJE

SERVISI KMETIJSKE OPREME NE PONUJAJO MOZNOSTI NADGRADNJE STAREJSIH NAPRAV

IMAMO VELIKA PRICAKOVANJA ZA 1ZBOLJSANJE STANJE OSTANKOV FFS V VODI IN V OKOLJU NE
GLEDE NA TO DA IMAMO STANJE OKOLJA PRECEJ BOLJSE, KOT V STEVILNIH DRZAVAH EU

POTREBNE SO KONKRETNE AKTIVNOSTI NA STRANI VECJEGA STEVILA DELEZNIKOV

NE SMEMO DOVOLITI PRESENECEN) '

NOVA NADGRADNIJA DIREKTIVE SUSTAINABLE USE OF PESTICIDES
VKLJUCITEV OBVEZNIH PRALNIH MEST IN NAPRAV ZA PRANJE V CERTIFIKAT GLOBAL G.A.P



HVALA ZA POZORNOST —— .

GLOBALG.A.P.

Machine
Learning

Rapid Data
Processing



https://eioperator.com/pro-operator-
article/funds-to-help-protect-water/
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Subvencije
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THE FRENCH LAYEMOER AND LAVAKDIM EISTHTIAL OR3 SCTOS

Assistance from the Agence de I'Eau for the sprayer
p—— filling and washing areas

PUSLE LE RFBLISHED FEBRULAY 25, 2ot

LAgarce de ez assnts ndndu projects for Ihe creaton of washing and filng
033 1 peaBOe SpoRpst and the Ueaiment of (e polhted witar Aom this 33 web

R o JOMALS AREA as tha coliactve anas developad by tha focsl sutharties agncultunl cosparstnes of
- tragers fov groupngs of farmen.
sccess b membery he s10sk0s e gestned dor thess tarmers wha devalop ther phytosantary statios

oo ther own 3nd the agncuteral ceoperatives. agncultral traders. mumicipalties oc
sssaciatiom of moncipaities in the scope of coliective prapects

This francial assistonce iz based on the dovelopment of studhes and dagnostcs
ardesr o chovse (he system best atapted to each poject a5 well as the buldng and Hing of $e statar

The Ageace de [eau prowdes 50% subbsidy far néwdeat and collectre oropects. To this can de added subsioy fam the
Foads Ewophen Agnoole de Démioppamernt Ruil (FEADER) or sther fnarcers within the larels of the cedings fxed by
Ewrogean suppon for ol pulic grasls

+ Individual stations: 74% on promty temeanes 1t pesticdas and 60% ssewtess |foomation on the soanty
temtones aadable fom DOT)

+ Collctive stagions: BI% o 31 Be Rdd0e-Mademands and Corsca banin

I you naed mare Getad on e managament of pitoaanday efuents and the ABseant $05t00 g approwed Mikeg nd
washng areas

For a8 Ather nlomation. you can send an smaid 10 costactRosnse-lavaeds ¥ or centaet you 00T
< Abfocuses
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AGRICULTURES 2
STERRITORES  CHAMBRES D'AGRICULTURE PROVENCE-ALPES-COTE D'AZUR

NOS CHAMEBRES ROS POSITIONS NOTRE AGRICILTURE NOS SERVCES MOS PROOUNITS NOS EVENEMENTS INROVRTION

Subvencije

voun fees 1o Accasdl > La Chamtre didgnatare su Vaudsse » VOUS ETES ACRICULTELR » Optmiset was prabgues » Sadon phytosantave

LA CHAMBRE STATION PHYTOSANITAIRE
D'AGRICULTURE DU
VAUCLUSE .

NOTRE ORGAMISATION

Choisissez la
meilleure installation
en conformité avec
la réglementation.

NOS POSITIONS

VOUS ETES FUTUR AGRICULTEUR

WU ETES AGRICULTEUR
SITgifer vos gemannes
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Aire de lavage pour les pulvérisateurs

W
5.

Lappel & candidatures pour |e scamen A Facquisition daires de ivage des puivenisateurs permettant de reduire les impacts sur des sols of Sur Meau est cuvert sur fe PDR Ahdne-
in

Lobjectil de ca type d'apévation et daccompagner et d'accéiéres les chargements de pratiques agricoles vers plus de durabillté des systimes, en 2ppornant un soutien s
rrestissements nécessares 3 Fadoption de techniques altematives permettant damélorer i gestion des ressources naturedes et |a présenvation de la tiodiverske. || est
financé par les Agences de leat b métropole de Lyon ef TEurope.

Les dossiers de demande d ade peuvent &re deposes au fil de feau, Une session de selection est prévue en 2018 - la date imite de depdt des dossiers complets qui dorvent étre
déposéts en Direction départementals des temitnires et repoussée su 31 mars 2008
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