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Use Maps for Fertilizers &
Environmental Exposure
Assessment

Webinar 27" February 2018
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Practicalities
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Practicalities

Presentations and recording will be available at:
http://www.reachfertilizers.com/
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WEBINAR

SAVE THE DATE!
Webinar date
Time:

Use maps for fertilizers & environmen tal exposure assessment


http://www.reachfertilizers.com/
http://www.reachfertilizers.com/
http://www.reachfertilizers.com/
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Agenda

o Introduction
o SPERCs and FEE Tool

o Practical examples for fertilizing
recommendation

o Take-home message
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Who we are
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Use maps published on this website are a deaft
subject to further modifications.

Download Use Map Excel file
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Risk Assessment

o Companies have to perform a quantitative exposure and risk
assessment for all hazardous substances.

o The existing environmental exposure tools do not take into
account:

o direct emissions to the soill

o any direct and indirect releases from treated agricultural
fields to surface water at the local scale

o To help members we have developed a FEE Tool for local
exposure assessment of micronutrients (Cu, Zn and Mn)
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SpERCs and FEE Tool

Dr. Koen Oorts
Dr. Sabine Navis
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CONSULTING

http://www.arche-consulting.be
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Fertilizers Environmental Exposure Assessment

« SPERCSs: Specific Environmental Release Categories developed
covering outdoor fertilizer uses in Europe (factsheets + background doc)

 FEE-tool: Quantitative exposure assessment of generic and specific
fertilizer use scenarios (Excel-based tool + user guidance)

« (Generic exposure scenarios: Currently available for 4 SPERCs,
focused on micronutrients (Cu, Mn, Zn)

http://www.reachfertilizers.com



http://www.reachfertilizers.com/
http://www.reachfertilizers.com/

fertilizers

W+ europe
o)

Fertilizers Environmental Exposure Assessment

B
 Current REACH modelling approaches are focused on industrial il T
chemicals /\/ ’>
. . . ' t
« They do not include important processes for fertilizers: I 1 A, £

o Emissions to soil, water and air through direct fertilizer application
o Plant uptake, crop offtake by harvest

o Dirift and runoff to surface water
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Fertilizer exposure assessment:. SPERCs + FEE-tool

EXPOSURE ASSESSMENT
FEE-tool
Generic exposure scenarios | Raw material supplier:
(GES; conservative) | Include GES in CSR,
safety datasheet (eSDS)
FEE-tool

Scaling specific use conditions

Formulator:
Include more
specific ES in safety
datasheet (eSDS)

v




Fertilizers Europe SPERCs

« Fertilizers Europe SPERCs: based on application technique

« Conservative direct emission estimates to environmental compartments
under nutrient deficient, normal use conditions

& Download & Download & Download & Download
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Fertilizers Europe SPERCs

FOCUS drift defaults

Direct emissions surface water:

FOCUS drift defaults / 10
(1/10th of field contributes to drift scenario)

Description

Outdoor use — direct application of
solid fertilizers to soil; surface
spreading

Outdoor use — direct application of
solid or liquid fertilizers to soil;
incorporation, placement, mixing,
seed treatment, drip irrigation

Outdoor use — application of solid
fertilizers by helicopter

Outdoor use — spray application of
liquid fertilizers; surface spreading,
sprinkler, pivot, foliar spray, slurry

A 4

Soil (%) Surface water (%)
100 0
100 0
100 3.32
100 1.57

Generic worst-case

Crop

Cereals, spring

Cereals, winter

Citrus

Cotton

Field beans

Grass / alfalfa

Hops

Legumes

Maize

Oil seed rape, spring

Oil seed rape, winter

Olives

Pome / stone fruit, early appl
Pome / stone fruit, late appl
Potatoes

Soybeans

Sugar beet

Sunflower

Tobacco

Vegetables, bulb
Vegetables, fruiting
Vegetables, leafy
Vegetables, root

Vines, early applns

Vines, late applns

Aerial application

No drift (incorp or seed trtmt)

Drift
(% of application)

2.8
2.8
15.7
2.8
2.8
2.8
19.3
2.8
2.8
2.8
2.8
15.7
29.2
15.7
2.8
2.8
2.8
2.8
2.8
2.8
2.8
2.8
2.8
2.7
8.0
33.2
0



FEE-tool: environmental fate

MECHA

Guidance on information requirements and
Chemical Safety Assessment

Chapter R.16: Environmental exposure
assessment

Version 3.0

February 2016

Steps:i1-2.inFOCUS:

Surfacewater Tool for EXpOsUre Predictions - step f and 2

geveloped by FOCUS

REACH guidance + FOCUS model:

Model equations and scenario defaults
(basis for Excel-based tool)



FEE-tool: substance data

REACH dossiers (PNEC, substance properties)

Deficiency thresholds (PECregional, soil)

noooo

Substance information
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FEE-tool focuses on
micronutrients (Cu, Mn, Zn)
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Substance
data

EUROSTAT database (crop type specific yield)

Literature review (crop micronutrient concentrations)



FEE-tool: Generic assessment

1. Substance m [ o

2. Specific Environmentai Release Category (SpERC) | SpERC 1: Quidoor use « solid application; surface spreading

Total annual fertiizer use rate 300 IW
Number of applications i =

Time between applications 10 days)
Fertilizer use rate par application 150 [kgha)

Steps 1 — 3: Generic assessment

1. Selection of substance (Cu, Mn, Zn or “Other”)
2. Choice of SPERC (SPERC 1 —4)
3. Single or multiple applications and yearly use rate

Generic assessment = generic crop type

mandatory input



FEE-tool: Refined assessment

1. Substance

2. Specific Environmental Release Category (SpERC)

3. Single or multiple applications per growing season? Multiple
Total annual fertiizer use rate m [kghalyear]
Number of applications 2 -
Time between applications 10 [days}
Fertilizer use rate per application 150 [kghaj
4. Refinement oplicns
Crop type Cereals, spring
Crop cover (interception) Minirmal crop cover, BBCH 10-19
European crop yield scenario Hgh
Crop substance concentration (o)
Crop yield [vha)

Step 4. Refined assessment (scaling options)

BLUE

mandatory input
optional input



FEE-tool: Refined assessment

Runoff Crop Leaching | Volatilization | Biodegradation
offtake

SPERC 1 X X X
SPERC 2 X X X X
SPERC 3 X X X
SPERC 4 X X X X X
o A/
Y

Not included in EUSES

Refinement options:
« European crop yield scenario
« Crop substance concentration
« Crop type

« Crop growth stage

} Crop offtake (removal from field)

} Potential for runoff



FEE-tool: Refined assessment

Crop type specific assessment

4. Refinement options
Crop type
Crop cover (interception)
European crop yield scenario
Crop substance concentration

Crop yield

Generic crop

5. Risk management measures

No interception, bare seil, BBCH 00-09
Generic crop

Cereals, winter
Citrus

FOCUS defaults (drift)

Cereals, winter
Citrus

Field beans
Grass [/ alfalfa
Hops

Field beans

|

2.8
157
2.8
2.8
193

Cereals, spring |

|

19
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FEE-tool: Risk Management Measures (RMMSs)

1. Substance

2. Specific Environmentai Release Category (SpERC)

Crop cover (interception)

Minirral crop cover, BBCH 10-19

3. Single or multipe appications per growing season? | Multiple-
Number of applications 2 =
Time between applications 10 [days}
Fertilizer use rate par application 1.50 [kgha)
4. Refinement opticns
Crop type Cereals, spring

European crop yield scenario Hgh
Crop substance concentration (o)
Crop yield [tha]
5. Risk management measures (RMM) * 50 (% drift reduction)

* 70 A punsified, o oremslasnd s specific RACMS fe corpespoodency with feasiow

ML) regwremen and pritat Gibolling

mandatory input
optional input
RMMs

Step 5: Risk management measures -> selection drift reduction (50, 75, 90%)

NB: RMMs should be aligned with national requirements and product labeling



FEE-tool: Exposure assessment

“Volatdization
Drift
ERunoff
= Crop offtake
B Soil accumulstion

OUTPUT
Substance Coppar
SpERC SPERC 4: Culdoor use - spray application of liguid fertifzers; soil surface spreading, speinkler, pivet, fokar spray, Surry
Applcation rate (total) 3 kp'halyear
Number, Srning applicatons 1 application
Crop type Hops
Crop growth stage Bare suil, BBCH 00-09
Eurcpean crop yield scenana High
Risk managemen! measures None
Emission estimate [xg'ha) [%]
Volatiization 0,0000 0,00
Orilt 0,05€0 1.9
Runal! 0,0092 0,04
Crop offtake 0,6263 20,48
Soil acourmuiation 23725 778




C local C local

Exposure assessment Effact assessment
PEC PEC total  PEC total

Environmental compartment eaed yoar 10 mglonal year1 year 10 Unit PNEC Unit

Soil {agricultural) 0,73 7.9 14.0 14,8 213 makg dw 650 mokg dw
Freshwater (dissotvad) 18 18 28 47 47 ugll 78 ugll
Sediment 19 19 875 69,4 69,4 ma'kg 87.0 ma'ky
Grounawater 0,0079 0,0117 mglL

S

Maximum safe application rate calculation

RCR < 1 = no risk for scenario

Mos! sensilive envirormental

frashwater
campartrment year 1
Mos! sensitive anvironmental Srsatiwated
campartrment year 10 )l
Target RCR 0,%
Estimated max apphication rate year 1 6,73 kghaiyear
Estimated max applhication rate year 10 6,79 kghaiyear

RCR > 1 = refinement needed

Calculation safe application rate:
based on most sensitive
environmental compartment
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Generic exposure scenarios
available for download:

* SPERCs1-4
*  Micronutrients Cu, Mn, Zn




Generic Exposure Scenarios (GES)

9.4, Exposure scenario 4: Widespread use by professional workers

Outdoor use - spray application of liquid Cu fertilizers

Product catepory used: PC 12: Fertilizers

Generic exposure scenarios
available for download:

e SPERCs1-4
*  Micronutrients Cu, Mn, Zn

Sector of use: S0 1: Agriculture, foresiry, fishery
Environment contributing scenario(s):
C&51 Outdoor use - spray application of liquid Cu fertilizers; soil surface ERC Be
spreading, sprinkler, pivot, foliar spray, shomry Fertilizers Europe
EPERC Bed.vl
Table 9.4.2. Exposure concentrations and risks for the environment
Protection target Exposure concentration Risk gquantification
Fresh water Local PEC: 6.7 pg/L [ER-1]
Sediment | freshwater) Local PEC: Tl.4 ma'kg 0.82
Sewage treatment plant Mot relevant (mo 5TF)
Marine water Mot relevant (no emissions to marine water)
Sediment (marine water) Mot relevant (no emissions to marine water)
Apricultural soil Local PEC: 14.5 mg'ky dw. 0.22

l

Exposure based on results FEE-tool: Clocal + PEC regional
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Fertilizers Environmental Exposure Assessment

& SPERCs
& FEE-tool

Q Generic exposure scenarios

chesar
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Fertilizers environmental exposure assessment

(Soon) available for download:

e Generic exposure scenarios - already available
e SPERC-files for import in CHESAR
e User guidance document for CHESAR

chesar

FERTILIZERS ENVIRONMENTAL EXPOSURE ASSESSMENT

USER GUIDANCE FOR CHESAR

Expected March 2018
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Practical Examples For Fertilizing
Recommendations

Reetta Puska

YARA

www.yara.com



http://yara.com/about/where_we_operate/finland.aspx
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Manganese for potato —spERC2

RECOMMENDATION

* 1 application of granular fertilizer with Mn per summer into row -> spERC2

e 2kgMn/ha/year

No runoff or

1 Substance Manganesa drift due to
mzmm-mmwmum placement
2 Specific Environmental Refease Category (S0ERC) | fertiizers to Soit Incorporation. piacament, mixing. seed
sbioniae evrinczsred) techniques
1 Smgle or multple applcations per growing season? | Singhe
Total annual feriizer use rate 200 hm :
4 Refnement cpfona
Crop tpe Potaloes
Crop gromth stage (BBCH) Bare sof BBCH 00-09
Europsan crop yleld scenano High
Exposure assessment Effect assessment Risk\characterisation
O U TP U T 5 C local C local PEC PEC total  PEC total . .
Environmental compartment e e T ey yoar 10 Unit PNEC Unit RCR r1 RCRyear 10
Soil (agricultural) 0,44 44 0,0 0.4 4.4 mg/kg dw 12,4 mg/kg 0,04 0,35
Freshwater (dizssolved) 0,0 0,0 0,0 0,0 0,0 pail 12,8 naiL 0,00 0,00
Sediment 0,0 0,0 0,0 0,0 0,0 mg/kg 36,1 mg/kg 0,00 0,00
Groundwater 0,0004 0,0037 mgJ/L
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Zinc for grassland — spERCl

RECOMMENDATION

* 2 applications of granular fertilizer with Zn per
summer -> spERC1

* a0,5kgZn/ha->1kgZn/year

Scenario information: SPERC 1: Outdoor use - direct; o fate model

application of solid fertilizers to soil; surface
Refined assessment

spreading
° |nterva| between appllcatlons 40 days Fraction available for drift (during application) %
Drrift refinement, after reduction based on RMM %
Fraction available for run-off (30 days after application) 0,312 %
1 Sinstance Zine Runoff reduction %
Crop substance concentration 35,0 g sube
2. Spediic Envronmental Releass Categoty (SpERC) mwm. + St applicaNon of soli ferticers to Crop yiekd =3 t yield
Crop offtake 0,206 kg =ut
3. Singee of muliphe pes growing 7| Multipte:
Total snewsl fertilizer use rste ﬂ. W
Humbad of sppications > >
Time Detwean appications 40 m
i o e Refinement: crop
4 Rehnemant optons
s SR cover reduces
Crop Growth stage (BECH) Minimal crop cover. B8CH 10-19 runoff
Europoan crop yeld scenario Meaum
D u TP u T Exposure assessment Effect assessment  Risk characterisation
Environmental compartment :eahrc:l :eab:::! :f;ional :s:rt1otal :s:rtl'o;al Unit PNEC Unit /I:CN\‘H 1 RCRyear 10
Soil (agricuttural) 0,26 26 413 41,6 439 mg'kg dw 107,00 mgkg gw 0,39 041
Freshwater (diszolved) 27 27 3.4 6,1 6,1 pgiL 20,6 pgil 0,30 0,30
Sediment 10,0 10,0 45,0 55,0 55,0 ma/kg 2356 mika 0, 0,23
Groundwater 0,2970 0,3136 mg/L
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Copper for cereals —spERC4

RECOMMENDATION

3 applications of foliar fertilizer with Cu per summer ->spERC4

40,25 kg Cu/ha->0,75 kg Cu / year
Interval between applications 10-14 days

Growth Stage 13 - 20 Growth Stage 21- 25 Growth Stage 31-32

Cereals: 0.5 L/ha from 2 leaf to second node detectable (Zadok's
G.5. 12 to 32). For moderate to severe deficiency repeat
applications at 10 to 14 day intervals, within the growth stages
indicated. Water rate: 200 L/ha

1 Butetarcs m
:-' e Scenario information: SPERC 4: Outdoor use - spray Input parameters e-fate model
3 fpecte bnaunrend Mekase Coeger (AL “m- e b application of liquid fertilizers; soil surface spreading,
b sprinkler, pivot, foliar spray, slurry fault ent Refined assessment Unit
: 0y i '
s 3 iod dopebavery ! — Fraction available for drift (during application} %
FH e e e T an), Drift refinement, after reduction based on RMM noi ered %
Nuriter of a0pdcarons ’ _ A Fraction available for run-off (30 days after application) 0,038 %
Tirem batwwan apgrcations -.,: ~| Runaff reduction not considered %
Fambcar use 1w pat sppdcason | l’ m
& Ratrenert optony
Cvos s Gerenc oep
O grees Mg R gt tiech No refinement options selected
Huogemt Lop ekt scxnmie Hp
CIT0 BUTHIENCE CONCHTTAt ]
Crnp preds L
£ sk manageonerd messues JRUA ¢ (LT L BT T —1
Exposure assessment Effect assessment  Risk characterisation
C jocal C locol PEC PEC total  PEC tosnl |
Environmental compartment tonal .
E mp J year 1 yeor 10 yeor 1 year 10 Unit PNEC Unit RCRyear 1 RCRyear 10
Soil {(agncuttural) 025 25 140 142 16,5 mokgdw 650 mokgow 022
Sediment 152 15.2 675 82,7 8.7 mg'kg 870
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Copper for cereals —spERC4

RECOMMENDATION

. 3 applications of foliar fertilizer with Cu per summer -> spERC4 s

. 40,25 kg Cu/ ha->0,75 kg Cu / year

Cereals: 0.5 /ha from 2 leaf to second node detectable (Fadok's

. Interval between appllcatlons 10-14 days G.5. 12 to 32). For moderate to severe deficiency repeat
applications at 10 to 14 day intervals, within the growth stages
indicated. Water rate: 200 Lfha

JT SOOI IO FFENG 5 OMASE 9. X0 nm%
1 Susstance I“l I“I IM“&'II!! m; Default asses! Refined | Unt
2 Sgersc Emmunments felesss Catgun (SEAD) | Fracton svateble 4oc 3 (durng ecpbcaton) 157 27 %
—_— Dnft rednement, after reduction based on RAM not consisered “
1 FNpe o METGie ApTHCINORS per FIWInG SeasurT '_~< 3. Fraction wvakebie for run.off (30 days sfier sppbcation | 0630 *
Tolal st Soraiiios S5o aald “ ] .' _ Ruso!f reductsen Dt contiared “
Paamner of apgiicad one i ~: :
Time Deswesn arplcations ‘h ’ml’i
arrmnchieimdntorcsid b el Refinement 1: cereal instead of "generic crop” -> spray
4 Rednemant opoons
s uee Corea.speng | boom height is low for cereals -> drift will be reduced
Crap prawih stage (BECH) Mirnat t1ap cowes, DECH 13-10 {_
Eirogaan op neld scenans ’Wluln -1 i
Jem— e ol Refinement 2: canopy coverage selected —> may lead
& P mamagamact ssees A0 ™ ot el to runoff reduction
OUTPUT
Exposure assessment Effect assessment  Risk characterisation Refinement 3: (not app|IEd here) .
ENEOMMBICOMSMNEN pouri _yuarth _rogons ety % PEE W Rt wvert | oo ntry-specific buffer zones or drift
Soil (agricuttural) 023 23 14,0 14,2 16,3 mg'kg dw 65,0 mg'kg dw 0,22 0,25 redUC|ng Spray nOZZ|eS Would help
Freshwater (dissolved) 28 28 29 57 57 ugll 78 ugll to reduce the drlft fU rther
Sediment 29 29 675 704 704 mgkg 87,0 mgkg 081 0,81
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Zinc for forest —spERCS3

RECOMMENDATION

* Helicopter spreading of granules -> spERC3

* 0,6kgZn/ha

* Max 3 applications during forest lifecycle

73 sunstance e
ia i ion: - Input paramet -fate el
3 Bpecie Eriirenanis) Nalsase Calbpsry GIHERC) SPERC Y OUI000 IS < SEBEGIION 01 X 0N1 TUIAZees Iy Scenario information: SPERC 3: OQutdoor use - put pal
- — |—— ' application of solid fertilizers by helicopter =
Default assesdment Refined hssessment Unit
3 Mingie ur i sephoabans per growing sweson? | Seige - = = - - -
IR e S s I ad Fraction available for drift (during application) %o
Drift refinement, after reduction bazed en RMM 16,60 %
Fraction available for run-off (30 days after application) %o
Runeff reduction not considered 70 %
4 Mefiremert spbans
Crup fepe Farest casrtw agpbcatan|
CrOp Growm S0k (EBCH) Ful canopy, BROM 45-00
EWr00emm crop ywin scenano Luw . .
it aioas estbados o Refinement: GPS maps secure spreading accuracy
g peis W H o,
% Risxy managament measures JRNM] u O8N @ reguston) a n d red u Ce d rlft 50_ 100 A)
N
Exposure assessment Effect assessment / Risk Qharacterisation
_ C local C local PEC PEC total  PEC total N N
Environmental compartment year 1 year 10 regional year 1 year 10 Unit PHEC Unit RCR r1 RCRyear10
Soil (agricutturaly 0,20 20 413 4,5 43,3 mg/kg dw 1070 mo/kg gw 0,39 0,40
Freshwater (diszolved) 5.8 58 34 13,2 13,2 poil 20,6 pail 0,64 0,64
Sediment 364 64 45,0 81,4 81,4 mgikg 2356 mg/kg 0,35 0,35
Groundwater 0,2965 0,309 mgiL
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GES and FEE tool for the easy management of
environmentally safe fertilizer recommendations

* Fertilizers are applied by variable techniques
and timing for the crops

e Target is to avoid and cure nutrient deficiencies
which would reduce crop yield and quality

* Protection of all environmental compartments is a key issue

v' Generic Exposure scenarios will cover the most common fertilizing
practices
v" FEE tool allows to calculate the efficacy of risk management
measures applicable for the less common fertilizing programs and
special crops
-> Scaling
-> DU CSR
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Take-home message
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Take-home message

o Use maps, SPERCs and FEE-tool allow for
harmonization of fertilizers exposure and risk
assessments within the supply chain

o Facilitate improved communication and
Information in the CSR and extended Safety
Data Sheets
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Thank you!

0 http://www.reachfertilizers.com/
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