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recommendation 
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Who we are 



Communication within Supply Chain 

manufacturer 

formulator 

End user 

SWEDs 



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 soil  

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) 

 

 

 



Risk Assessment 



SpERCs and FEE Tool 

Dr. Koen Oorts 

Dr. Sabine Navis 
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• SPERCs: 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) 

 

Fertilizers Environmental Exposure Assessment 

http://www.reachfertilizers.com 
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• Current REACH modelling approaches are focused on industrial 

chemicals 

• They do not include important processes for fertilizers: 

o Emissions to soil, water and air through direct fertilizer application 

o Plant uptake, crop offtake by harvest 

o Drift and runoff to surface water 

VS. 

Fertilizers Environmental Exposure Assessment 



Fertilizer exposure assessment: SPERCs + FEE-tool 

Generic exposure scenarios 
(GES; conservative) 

EXPOSURE ASSESSMENT 

Raw material supplier: 
Include GES in CSR, 
safety datasheet (eSDS) 

FEE-tool 
Scaling specific use conditions, 
not covered by GES 

Use = covered 
FEE-tool 
Calculations for generic SPERCs 

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



• Fertilizers Europe SPERCs: based on application technique 

• Conservative direct emission estimates to environmental compartments 

under nutrient deficient, normal use conditions 

Fertilizers Europe SPERCs 



SPERC Description Air (%) Soil (%) Surface water (%) 

1 
Outdoor use – direct application of 
solid fertilizers to soil; surface 
spreading 

0 100 0 

2 

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

0 100 0 

3 
Outdoor use – application of solid 
fertilizers by helicopter 

0 100 3.32 

4 
Outdoor use – spray application of 
liquid fertilizers; surface spreading, 
sprinkler, pivot, foliar spray, slurry 

0 100 1.57 

Direct emissions surface water: 

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

Generic worst-case 

Crop Drift 

(% of application) 

Cereals, spring 2.8 

Cereals, winter 2.8 

Citrus 15.7 

Cotton 2.8 

Field beans 2.8 

Grass / alfalfa 2.8 

Hops 19.3 

Legumes 2.8 

Maize 2.8 

Oil seed rape, spring 2.8 

Oil seed rape, winter 2.8 

Olives 15.7 

Pome / stone fruit, early appl 29.2 

Pome / stone fruit, late appl 15.7 

Potatoes 2.8 

Soybeans 2.8 

Sugar beet 2.8 

Sunflower 2.8 

Tobacco 2.8 

Vegetables, bulb 2.8 

Vegetables, fruiting 2.8 

Vegetables, leafy 2.8 

Vegetables, root 2.8 

Vines, early applns 2.7 

Vines, late applns 8.0 

Aerial application 33.2 

No drift (incorp or seed trtmt) 0 

FOCUS drift defaults 

Fertilizers Europe SPERCs 



REACH guidance + FOCUS model: 

Model equations and scenario defaults 

(basis for Excel-based tool) 

REACH 

E-fate E-fate E-fate 

FEE-tool: environmental fate 



REACH dossiers (PNEC, substance properties) 

Deficiency thresholds (PECregional, soil) 

FEE-tool focuses on 

micronutrients (Cu, Mn, Zn) 

E-fate 

Substance 

data 

E-fate 

FEE-tool: substance data 



E-fate 

Substance 

data 

E-fate 

EUROSTAT database (crop type specific yield) 

Literature review (crop micronutrient concentrations) 

Crop  

data 

FEE-tool development: crop data 



GREEN  mandatory input 

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 

 

FEE-tool: Generic assessment 



GREEN  mandatory input 
BLUE optional input 

Step 4:  Refined assessment (scaling options) 

FEE-tool: Refined assessment 



Runoff Crop 
offtake 

Leaching Volatilization Biodegradation 

SPERC 1 X X X X X 

SPERC 2 X X X X 

SPERC 3 X X X X 

SPERC 4 X X X X X 

Refinement options: 

• European crop yield scenario 

• Crop substance concentration 

• Crop type 

• Crop growth stage 

Crop offtake (removal from field) 

Potential for runoff 

Not included in EUSES 

FEE-tool: Refined assessment 



FOCUS defaults (drift) 

Crop type specific assessment 

FEE-tool: Refined assessment 



GREEN  mandatory input 
BLUE 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: Risk Management Measures (RMMs) 



FEE-tool: Exposure assessment 



Calculation safe application rate: 

based on most sensitive 

environmental compartment 

RCR < 1 = no risk for scenario 
RCR > 1 = refinement needed 

FEE-tool: Risk assessment 



Generic exposure scenarios 
available for download: 

• SPERCs 1 – 4 
• Micronutrients Cu, Mn, Zn 

Generic Exposure Scenarios (GES) 



Generic exposure scenarios 
available for download: 

• SPERCs 1 – 4 
• Micronutrients Cu, Mn, Zn 

Exposure based on results FEE-tool:  C local + PEC regional 

Generic Exposure Scenarios (GES) 



SPERCs 

FEE-tool 

Generic exposure scenarios 

Fertilizers Environmental Exposure Assessment 



Fertilizers environmental exposure assessment 

(Soon) available for download: 

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

Expected March 2018 



Practical Examples For Fertilizing 

Recommendations 
 

 

Reetta Puska 

www.yara.com 

http://yara.com/about/where_we_operate/finland.aspx


SpERCs 



Manganese for potato –spERC2 
RECOMMENDATION 

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

• 2 kg Mn / ha / year 

No runoff or 
drift due to 
placement 
techniques  



Zinc for grassland – spERC1 

RECOMMENDATION 

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

• à 0,5 kg Zn / ha -> 1 kg Zn / year 

• Interval between applications  40 days 

 

Refinement: crop 
cover reduces 
runoff 



Copper for cereals –spERC4 
RECOMMENDATION 

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

• á 0,25 kg Cu / ha -> 0,75 kg Cu / year 

• Interval between applications  10-14 days 

No refinement options selected 

Refinement needed ! 



Copper for cereals –spERC4 
RECOMMENDATION 

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

• á 0,25 kg Cu / ha -> 0,75 kg Cu / year 

• Interval between applications  10-14 days 

Refinement 1: cereal instead of ”generic crop” -> spray 
boom height is low for cereals -> drift will be reduced 

Refinement 2: canopy coverage selected –> may lead 
to runoff reduction 

Refinement 3: (not applied here) :  
country-specific buffer zones or drift 
reducing spray nozzles would help 
to reduce the drift further 



Zinc for forest –spERC3 
RECOMMENDATION 
• Helicopter spreading of granules -> spERC3 
• 0,6 kg Zn / ha  
• Max 3 applications during forest lifecycle 

Refinement: GPS maps secure spreading accuracy 
and reduce drift 50-100 % 



GES and FEE tool for the easy management of 

environmentally safe fertilizer recommendations   

 
• Fertilizers are applied by variable techniques  

and timing for the crops 
• Target is to avoid and cure nutrient deficiencies  

which would reduce crop yield and quality 
 

• Protection of all environmental compartments is a key issue 
 
 Generic Exposure scenarios will cover the most common fertilizing 

practices  
 FEE tool allows to calculate the efficacy of risk management 

measures applicable for the less common fertilizing programs and 
special crops 
-> Scaling 
-> DU CSR 

 



Take-home message 



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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