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Biobed-Workshop Ghent 11/12.December 2007

Manfred Röttele TOPPS project manager

•TOPPS -Project

•Perception of risks

•Practice / Considerations

Perceptions and practices in the context of remnants
management

Results from the TOPPS - Project
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Point Point sourcessources: : thethe underestimatedunderestimated entryentry route of route of 
PPP PPP intointo waterwater!!

•Current available studies indicate point sources
contribute MORE THAN 50% to PPP pollution of water

•Correct behaviour, improvements of technique and 
infrastructure can avoid point sources and reduce findings
in water
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Topps fit Topps fit withinwithin EU EU strategicstrategic initiativesinitiatives
TOPPS is a 3-year, multi-
stakeholder project covering 15 
European Countries - it stands for 
Training the Operators to prevent 
Pollution from Point Sources which 
began 1st November 2005, and 
ends 30th October 2008.

TOPPS is funded under the 
European Commission's Life 
program and by ECPA, the 
European Crop Protection 
Association. 

TOPPS is aimed at identifying Best 
Management Practices and 
disseminating them through 
advice, training 
and demonstrations at a larger co-
ordinated scale in Europe with the 
intention of reducing losses of plant 
protection products to water



44
www.topps-life.org
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Stakeholders

Upscaling /
Proposal
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Ongoing

TOPPS – PROJECT STEPS
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RiskRisk perceptionperception by by workingworking processprocess

Stakeholders

Farmers 
(Examples FRA, DEU, ITA)
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•The storage aspects is seen in the East much more important than in the other regions

•Waste management and process water is seen most important in the Nordic

•After and before spraying seen most important in UK and BE  the waste
management aspect is perceived less important

•French results highlight the significance of the process water aspect (Remnant
management) and after spraying

Region MW East Nordic South France
After spraying 4,1 3,1 3,9 4,3 4,1
Before spraying 4,1 3,4 3,6 3,6 3,8
Waste management 3,6 3,5 4,5 4,3 3,2
Process water 2,9 3,3 4,3 3,6 4,2
During spraying 3,4 3,2 3,6 3,8 3,5
Storage 2,4 3,6 2,3 2,3 2,7
Transport 2,1 3,2 1,9 2,0 2,1

Rate each of the listed processes according to the potential in reducing ppp point 
sources (Rate 5= very effective – 1 = not very effective (average in regions) 

Q 16

Point sources risk assessment based on stakeholder survey (1) 
by working process (ratings 5 important .. 1 not important)

TOPPS -stakeholder survey 2007
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Stakeholders are evaluating the risks for point sources similar among
clusters by working process (except for process water) n=600

26%

35%

38%

Point sources risk assessment based on stakeholder survey (2)
Cluster analysis (ratings 5=important.. 1 not important)
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Stakeholder surveys (3)
What do you think is the best infrastructure approach to reduce
PPP from point sources? (Perception map)

2

-0.8803

0.8843

1
-1.2890 1.2930

Weak
efficiency

Very 

strong
efficiencyContainer 

recovery 
scheme

Safe 
transport of 
containers

Strong
efficiency

washing 
area /
collection

Very weak
efficiency

Middle
efficiency

Handling 
area

Avoid direct 
contact to water 
source

Safe
storage
area

Absorbent 
materials

Collection of 
contaminated 

water

Physico
chemical 
water 
treatment

Avoid
tank 
overflow

Bio 
remediation
system

TOPPS -stakeholder survey 2007 – Analysed by Cemagref
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Stakeholder surveys(4)

2

-0.7000

0.7000

1
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Middle
efficiency
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Very strong
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Device for 
external 
cleaning

Strong
efficiency

Device for 
internal 
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Sprayers
inspection

Specific
components
Chemfiller

Rinsing
water tankReduce residual

volume

Technical
standards

Spray tank 
full alarm

Hand washing
tank

Avoid
spillage

What do you think is the best technical approach to reduce PPP from point 
sources? (Perception map)

TOPPS -stakeholder survey 2007 – Analysed by Cemagref
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Farmers Farmers –– surveyssurveys (1) Clusteranalysis(1) Clusteranalysis
RatingsRatings: 5= : 5= importantimportant ... 1= ... 1= notnot importantimportant
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Transport

Storage

Filling
Cleaning

Remnant Mgt

Group1 Group2 Group3

Awareness is not homogeneous
(Example: French study n=152)

63%

12%

25%

Remnant management = waste mgt + process water
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Transport

Storage

Filling
Cleaning

Remnant Mgt

Group1 Group2 Group3

Awareness is not homogeneous
(Example: German study n=157)

43%

22%

35%

Remnant management = waste mgt + process water

Farmers Farmers –– surveyssurveys (2) Clusteranalysis(2) Clusteranalysis
RatingsRatings: 5= : 5= importantimportant ... 1= ... 1= notnot importantimportant
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Filling
Cleaning

Remnant Mgt

Group1 Group2 Group3

Awareness is not homogeneous
(Example: Italian study n=200)

35%

44%

21%

Remnant management = waste mgt + process water

Farmers Farmers –– surveyssurveys (3) Clusteranalysis(3) Clusteranalysis
RatingsRatings: 5= : 5= importantimportant ... 1= ... 1= notnot importantimportant
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RiskRisk perceptionperception of point of point sourcessources by by workingworking processesprocesses

Stakeholders Stakeholders evaluateevaluate point point sourcesource risksrisks ratherrather
consistentconsistent / / somesome regional regional differencesdifferences areare obviousobvious

AboutAbout 20 to 35% of Farmers 20 to 35% of Farmers areare evaluatingevaluating point point sourcesource
riskrisk specificspecific by by workingworking processesprocesses

65 to 80% of 65 to 80% of thethe farmersfarmers areare notnot differenciatingdifferenciating betweenbetween
workingworking processesprocesses
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Practice / Considerations

SprayertestingSprayertesting and and calibrationcalibration

FillingFilling

Residual Residual volumesvolumes

DefinitionsDefinitions and Standardsand Standards

CleaningCleaning
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....when was your sprayer last inspected by an external person ?
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Before spraying: How farmers measure water volumes

Orchard / Vine sprayers Italy
(Fieldsprayers Germany)

93 %  measure with the scale at the
spray tank (83%)

6% measure according to own marks
at the spray tank (6%)

1% measure with a flow meter
(10%)

Topps Farmer Survey Italy /Germany 
2007 Orchard/Vine sprayers Italy (n= 
141) 
Fieldsprayers Germany (N=157)

Source: TOPPS farmer surveys



1717
www.topps-life.org

2

4

19

13

21

17

24

0 5 10 15 20 25

Tank content gauges poorly precise and not
readable
(DEIAFA survey on orchard sprayers in 
Piemonte region)
pers. communication: Prof P. Balsari Univ. 
Turin

>5 to 10

1 to 5

<1 to 1

<5 to 1

<10 to 5

15 to 10

25 to 15

Tank filling error % (which margin of error can be tolerated ?)

respondents %

+

-

Before spraying: How accurate are the measurements

Could flow meters improve
the level of precision ?
•More precise calibration

•Less tank overflow (automatic
shutter)

•Less need to take
reserves

(Investment:100 to 1000 €)
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43%

16%
36% 28% 35%
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55%

75%

62% 72% 63%
85%

9%
1% 2% 2% 1%
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FR DK GE BE PO IT

Yes No No_resp/doesn't know

Addition of about 5 to 10% more water to Addition of about 5 to 10% more water to ensureensure to have to have enoughenough
spray spray liquidliquid availableavailable (Reserve)(Reserve)

Improved technology will not require additional „safety“
volume to carry

TOPPS Farmer survey in pilot catchments areas 2007 – Analysed by Cemagref
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Often From time to time Never No_resp/doesn't know

How How oftenoften do do youyou have have leftleft oversovers in the in the sprayersprayer ? ? 

TOPPS Farmer survey in pilot catchments areas 2007 – Analysed by Cemagref

Left over spray was probably not understood in all studies in the same way
Clear definitions and communication is needed
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To To avoidavoid pollutionpollution fromfrom point point sourcessources startsstarts

withwith thoroughthorough planningplanning and and thethe correctcorrect
calibrationcalibration of of thethe sprayersprayer !!!!!!

FillFill correctcorrect volumevolume in in sprayersprayer
ApplyApply thethe neededneeded volumevolume
End up End up withwith no no leftleft overover sprayspray

RinseRinse sprayersprayer afterafter sprayingspraying in in thethe fieldfield and spray out and spray out 
contaminatedcontaminated liquid as liquid as muchmuch as as possiblepossible
Bring least Bring least possiblepossible volumevolume of of contaminatedcontaminated liquid back liquid back 
to to thethe farmfarm
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13%

10%

4%

8%

52%
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71%

96%

85%

93%

49%

19%

15%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

FR

DK

GE

BE

PO

IT

In the field On the farm Other place

Place Place wherewhere the the sprayersprayer isis filledfilled withwith PPPPPP

majority of farmers fill their sprayer with PPP on the farm – except in Italy where
half of them manage the filling in the field (water sources used in the field)

(Filling place is mostly also the cleaning place)
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Place on Place on farmfarm wherewhere the the sprayersprayer isis filledfilled withwith PPPPPP

2%

15%

5%

84%

6%

2%

23%

29%

40%

6%

3%

42%

52%

8%

1%

90%

4%

4%

15%

21%

75%

31%

4%

64%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Other

A biobed

A place with grass

A place where water is collected in
case of tank overflow

A hard surface on the farmyard

FR (n=131) DK (n=48) GE (n=151) BE (n=128) PO (n=112) IT (n=97)

Majority fill sprayers on farmyard where water is not specifically collected

Bioremediation systems are
not very common

TOPPS Farmer survey in pilot catchments areas 2007 – Analysed by Cemagref
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Volume of spray Volume of spray liquidliquid whichwhich remainsremains in the boom/in the boom/fieldfield sprayersprayer
afterafter application? application? 
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> 25 litres From 11 to 25 litres  10 litres < 10 litres 0 litre No_resp/doesn't know

! More than half of 
danish and german
farmers have not 
responded

BOOM/FIELD SPRAYERSBOOM/FIELD SPRAYERS

(n=150) (n=59) (n=157) (n=150) (n=112) (n=58)

Awareness on residual volumes very variable – Terms may be unclear and 
misunderstood in the surveys

TOPPS Farmer survey in pilot catchments areas 2007 – Analysed by Cemagref
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FarmauditsFarmaudits –– technicaltechnical / / infrastructureinfrastructure statusstatus
Technical / Infrastructure audits in 6 pilot areas FR;BE;DE;DK;PL;IT  
(Aquasite , questionnaires)
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Additional fresh water tank for
cleaning and rinsing the sprayer

Cleaning device for
inside cleaning

Farmer surveys - Catchments

TOPPS Farmer survey in pilot catchments areas 2007 – Analysed by Cemagref

Technique and 
Infrastructure are
enablers to comply
with

BMPs and to avoid
pollution
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DefinitionsDefinitions of of „„emptyempty sprayersprayer““ differdiffer by by focusfocus

Total residual Total residual volumevolume
Spray Spray mixturemixture whichwhich remainsremains in in thethe
sprayersprayer, , whichwhich cannotcannot bebe delivereddelivered withwith
thethe intendedintended applicationapplication raterate
IndicaterIndicater: 25% drop of : 25% drop of preasurepreasure shownshown at at 
manometermanometer

1. Definition of empty
sprayer (EN12761)
Focus is on application

Total residual Total residual volumevolume
Spray Spray mixturemixture out out untiluntil therethere isis notnot anyany
liquid liquid comingcoming out of out of thethe nozzlesnozzles
((shutshut off off circulationcirculation ..-- check check manufacturermanufacturer
instructionsinstructions?)?)
IndicaterIndicater: : nozzlesnozzles blowblow airair

2. Definition of empty
sprayer (ISO22368)
Focus is on cleaning

.... Are these definitions sufficiently known ? 
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TechnicalTechnical standardsstandards forfor sprayerssprayers areare notnot demandingdemanding enoughenough
and and notnot enforcedenforced in EUin EU

Tank volume 0, 5 % length m 2l / m Total litres
800 4 15 30 34
3000 15 21 42 57
4200 21 36 72 93

Boom Tank
Total residual volume in l (EN 12761-2)

Fieldsprayers

Regulations for PPP high – for Application technology hardly existing

•Rinse tank not yet obligatory in EU

•EU standards on sprayers are recommendations today

If the cleaning is
not done properly
some of these
residual volumes
may end up in 
the water

PPP PPP highlyhighly regulatedregulated –– applicationapplication notnot
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InsideInside cleaningcleaning dependsdepends on on thethe croppingcropping patternpattern on on thethe farmfarm
((phytotoxicityphytotoxicity) and ) and thethe regulationsregulations forfor thethe productsproducts appliedapplied..

BMPsBMPs recommendrecommend to to reusereuse remainingremaining spray spray ifif possiblepossible and to clean and to clean insideinside
onlyonly ifif requiredrequired

ItalyItaly GermanyGermany FranceFrance

Orchard/VineOrchard/Vine FieldField cropscrops FieldField cropscrops

NumberNumber of of insideinside
cleaningscleanings of of thethe
sprayersprayer per per 
seasonseason

7,67,6 7,57,5 10,610,6

NumberNumber of of outsideoutside
cleaningscleanings of of 
sprayerssprayers per per 
seasonseason

77 4,74,7 2,82,8

TOPPS Farmer survey in pilot catchments areas 2007 – Analysed by Cemagref
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SprayertestingSprayertesting isis veryvery variable in EU. Requirements variable in EU. Requirements areare notnot thethe
samesame
Good Good calibrationcalibration of of sprayerssprayers areare keykey to to preventprevent point point sourcessources
pollutionpollution. . TechnicalTechnical statusstatus couldcould bebe improvedimproved
CleaningCleaning of of emptyempty containerscontainers seemsseems notnot everywhereeverywhere receivingreceiving thethe
samesame attentionattention. . TechnicalTechnical solutionssolutions couldcould improveimprove thethe situationsituation. . 
CleaningCleaning of of emptyempty containerscontainers isis especiallyespecially importantimportant as as 
concentratesconcentrates areare concernedconcerned
FillingFilling operationsoperations areare mainlymainly donedone on on farmfarm. . PrecautionaryPrecautionary measuresmeasures
to to preventprevent spillsspills oror overflowoverflow reachingreaching surfacesurface waterwater areare neededneeded
AwarenessAwareness on residual on residual volumesvolumes in in thethe sprayersprayer afterafter terminationtermination of of 
sprayingspraying isis widelywidely varyingvarying. Information . Information throughthrough adviceadvice and and sprayersprayer
manufacturersmanufacturers isis neededneeded. Terms . Terms needneed to to bebe clarifiedclarified and and 
communicatedcommunicated

Practice / Considerations (1)
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CurrentCurrent standardsstandards on residual on residual sprayersprayer volumesvolumes areare notnot demandingdemanding
enoughenough and and notnot enforcedenforced. Sprayers . Sprayers withwith lowlow residual residual volumesvolumes
shouldshould bebe promotedpromoted..
CleaningCleaning proceduresprocedures of of sprayerssprayers needneed to to bebe disseminateddisseminated and and 
explainedexplained to to farmersfarmers
CorrectCorrect behaviourbehaviour isis thethe KEYKEY to to avoidavoid point point sourcessources ..OptimizedOptimized
techniquetechnique and and infrastructureinfrastructure areare thethe enablersenablers
BioremediationBioremediation systemssystems couldcould bebe an an additonaladditonal elementelement forfor thethe
managementmanagement of of diluteddiluted, , contaminatedcontaminated liquides and liquides and spillsspills. In . In thethe
TOPPS TOPPS projectproject BioremediationBioremediation systemssystems ((BiobedBiobed / Biofilter) / Biofilter) areare
installedinstalled on on mostmost demodemo farmsfarms (9) (9) 

THE TARGET OF ZERO THE TARGET OF ZERO 
POINT SOURCE POLLUTION POINT SOURCE POLLUTION 

IS ACHIEVABLE  IS ACHIEVABLE  

Practice / Considerations (2)
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+ 9 
subcontractors

Cooperation between 12 Partners and 9 Subcontractors
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ThanksThanks forfor youryour attentionattention
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