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Introduction
/A

Growing practice of urban agriculture in France

Lack of data about pollutants (i.e. Polycyclic Aromatic Hydrocarbons - PAH)
in edible vegetables, soil and air in urban areas

On-site experiments conducted on 3 urban community farms around Paris Area
to obtain Bioconcentration Factors (soil-plant and air-plant)

Pathway model : use equations given by the French software Modul’ERS to
compare field and modeled data

Give operational recommendations regarding the management of
urban agriculture when PAHs are quantified in soil and air.
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Introduction | Materials and methods | Results and discussion | Conclusion

\ Pyréne
Benz[a]pyréne “ Indéno[1,2,3-cd]pyréne

Y e

- 18 to 24 PAHSs analysed in exposure media:
soil, air, irrigation water, vegetables

enclosed also 4 unusual PAH (6 rings): “‘
Dibenzopyrens (a,l) (a,e) (a,i) (a,h) OOO
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Air and soil Bioconcentration factors (BCF)

— Monitored during 4 weeks with air sampler
Cv_PT 'lﬂ (analyses of gas and particles PAHs)

@Y

P
Cs_PT | '
Urban soil culture I::> PAHs concentration analyzed
[PT - pleine terre] in soil and in vegetables

@ & S
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Air and soil Bioconcentration factors (BCF)
A

Cv_PT | @Y Cv_HS
E t:“— . T —

~

H}l —
N ﬂ)\h Cs_HS
Cs PT

Urban soil culture [PT] Container culture [HS]

3

Parsléy in contain€r ¢

Cs_PT = 5 mg PAH/kg DM Cs_HS = 0,2 mg PAH/kg DM

In container : 25 times smaller for the sum of 24 PAH in soil
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Air and soil Bioconcentration factors (BCF)

\

Y
Cv_PT &Y Cv_HS c
1;} \’_H"'::T_. — Vo
— Contribution sol
Cs_HS
CS_ PT Contribution air {
Urban soil culture [PT] Container culture [HS] HS PT Cs
C -
BCFSQI = ( v FT U_HS:] ({:I?_FT - BCFsaI X CsaI_FT)
(Cs_pr — Cs_us) BCFoyr = C..
; air

Cair = gas and particles PAHs
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PAHs BCF
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Mean values for the 3 farms (washed vegetables), log scale
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29 BCF air-plant

Few values for light PAHs. No difference between vegetables
Light decrease of values with increasing rings number

Two BCF values for PAH with high number of rings (>5)
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Transfers involved into the modeled approach Modul’ERS: = b, oL
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Conclusions and recommendations (1/2)

PPOrts p. igati o
st Transferts atmosphére-plante
— Dépéts particulaires et

absorption gazeuse

> Transfers modeling for PAHs in edible plants:

Modeled concentrations with empirical equations based
on physico-chemical properties (K, H) and measured
concentrations in field were within the same order of
magnitude, indicating consistency between results.

» Comparison of modeled and field BCF (soil-plant and
air-plant) is not relevant as field BCF involve more
transfer pathways (global indicator)

» Simultaneous experimentations performed with a light
greenhouse A and protective covering B on soil didn’t
allow to specify contribution of each pathway of
contamination (rainsplash / deposit)
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Conclusions and recommendations (2/2)

Conc. vegetable C, > Current limits about BCF values:
| comuionsa - USE€A @pproach suggests that BCF is constant with concentration levels in soil.
BOF, |
. : Remind that BCF values are valid for tested range of air/soil concentrations
Gontribution ar { : : and may be over/underestimated for other soil and air values.
HS PT Cs
Container soil Urban soil

Other project results:
Health risk assessment was conducted for workers and users,
demonstrating low health risks when agricultural production
ﬁ/’ \ and edible plants consumption occur in urban area

Inhalation

Ingestion sol  |ngestion de végétaux — X

.

o -

¢ o — "’ jm« "

Urban soil + covering + greenhouse [/ Container
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