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Introduction

A Quantitative risk assessment of potential hazards for
humans and the environment

U Aim: Quantification of potential hazards resulting from
agricultural use of the manufactured fertilizer

Effects by singular substances

A Assessment of toxicity of manufactured

fertilizers due to toxicity-test

U Aim: Identify and validate suitable biological tests for
efficient monitoring of sludge and fertilizers in soil

cumulative effects by matrices
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Risk assessment and management

Hazard identification
or hazard selection

Hazard characterization Exposure assessment
Determination of PNEC Determination of PEC |

Risk characterization
Calculation of PEC/PNEC-ratio

Risk classification

Risk benefit analysis

Monitoring and review

According to IHCP (2003)
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B @ P-REX Pathways for exposure and methodology
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' ‘. P-REX Contaminants (different raw material sources)
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Normalized loads

et =
deposition*

Pearl/ Struvia

raw ash

generic sludge

Fe sludge

Bio-P sludge

3 4 5 6 7 8 9 10 1] 1 2 3 4 5 6 7 B 9 10
to atmospheric deposition normalized loads regarding hazard mass flow per square meter soil and year by application of 60 kg P,0./(ha * y)

mZn mCu u Pb = Ni uCr H As mCd HHg B PAH m PCDD/F & dI-PCB

*atmospheric deposition in Germany for Cr, Cu, Ni, Zn (2001-2003); PCDD/F & dI-PCB (2004); As (2007-2009), Cd, Hg, Pb (2008-2010); PAH (2010)
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B @ P-REX Results risk assessment - Endpoint human
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B @ P_-REX Results risk assessment - Endpoint soil organisms
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B @ P-REX Results risk assessment - Endpoint groundwater
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B @ P-REX Results risk assessment - Endpoint groundwater
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B @ P-REX Soil-tests regarding eco toxicity

Phytotoxicity (ISO 11269-2) Earthworm Avoidance (ISO 17512-1)
ASpecies: Brassica rapa and Avena sativa ASpecies: Eisenia fetida

AParameters: Emergence and early growth (DM vyield) AParameter: Avoidance behavior

.

C-transformation (OECD 217) N-transformation (OECD 216)

ASpecies: Soil microorganisms (unspecific)
AParameter: N-transformation of lucerne green meal

Species: Soil microorganisms (unspecific)
Parameters: C-transformation after addition of glucose
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P-REX

Results of soil-tests regarding eco-toxicity

’
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Ratio PEC, . /JEC,, 5
B N-transformation
& C-transformation
¥ Earthworms
® Phytotox dry matter per plant
® Phytotox emergence
PEC,,, by fertilizer application of 60 kg P,O./ha

and effective depth of 10 cm

Assessment factors for derivation of PNEG;

For risk assessment omingular organic substance

Information available Assessment factor

L(E)C50 short-term toxicity test(s)
(e.g. plants, earthworms, or 1000
microorganisms)

NOEC for one longterm toxicity test

(e.g. plants) 100

NOEC for additional long-term

toxicity tests of two trophic levels 50

NOEC for additional long-term
toxicity tests for three species of 10
three trophic levels

According to IHCP (2003)
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-toxicity

Risk reduction

Unacceptable
required

risk
Negligible risk
® max. PEC/EC-ratio

® PEC/PNEC-ratio
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B @ P.REX Results of soil-tests regarding eco-toxicity
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Summary

_ &) p-rex

Toxicity assessment:

A Due to precautionary
approach risks for
environment cannot be
excluded based on the
results of short-term tests
and derivation of EC.,-value

A Short-term tests not useful
for quality management

U Monitoring including long-
term toxicity test (expensive)

U Tools for matrices-based
PNEC-derivation needed

Risk assessment:

A Unacceptable risks for
human health are not
expected

A Adverse effects in
environment cannot be
excluded regarding Cd for
groundwater and Zn for soil
organisms and groundwater

A Risk ratios for secondary
phosphates are in the same
magnitude as for TSP
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_ @» P-REX Recommendations

Relative risk ranking: less contaminants reduces risks
U Struvite (and TSP) less contaminated than sewage sludge
U Products out of ash vary significantly in metal contents

U Certification of fertilizers more likely for reproducible fertilizers/
products with defined composition (Struvite, TSP; H,PO,)

General measures risk reduction:
U Demand-actuated fertilizer application
U Stronger limiting values in legislation (e.g. for Cu, Zn)

Reduce Uncertainties (quality control):
U Monitoring of primary and secondary fertilizers ...

U ...and monitoring of the background system (contents of nutrients
and hazardous substances in soil and input through diffuse sources)

WWW.p-rex.eu



Thank you for your attention!

Contact: fabian.kraus@kompetenz-wasser.de

Download at www.p-rex.eu :

Technical factsheets (process data)
Reports on LCA and cost assessment (mid 2015)
Policy brief and regional studies (D, CH, ES, CZ)

This project has received funding from the European Union’s Seventh Programme for Research,
Technological Development and Demonstration under Grant Agreement no. 308645.
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