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Context

» WFD reporting: assessment of the water
quality and its evolution

> Re-registration processes: need of
analysis methods as well

» Development of two methods by Irstea for
surface water bodies monitoring data

interpretation and

Potentiel de contamination via les transferts lemts
Isoproturen, Happe Hauin
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National temporal trends

— Monitoring data interpretation

Evolution France entiére 1997-2012: Isoproturon
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What are the benefits and limits
of the two methods, and are they
consistent ?
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‘ Studied substances

For AFB - French Agency of Biodiversity (2017): Study of fifteen substances,
in order to help French water agencies for the WFD reporting process

o 2.4-D o diflufnican * oxadiazon
 2,4-mcpa * glyphosate * pendimethaline
 aminotriazole * imidaclopride * S-métolachlore
* bentazone metaldehyde

e boscalid  metazachlore e isoproturon

« chlortoluron * nicosulfuron e propyzamide

Studied periods : 2013-2015 for monitoring data interpretation,
2015 for the contamination risk assessment.

Substances chosen because of their quantification frequency in surface
water bodies




Surface water monitoring data
interpretation




Monitoring data interpretation method

Hypothesis: temporal and spatial aggregation of monitoring data allows to
by-pass their lack of representativeness at the station scale and to

approach the contamination dynamics.

Temporal aggregation:
by 15 days

Spatial aggregation:
Hydro Eco Regions (HER) [1],
affined by land uses

Descriptive value :
centile 90 of data groups
=) envelop curve

[1] Wasson J., et al. Les hydro-écorégions de France métropolitaine, approche régionale de la typologie des eaux

Land uses
- Boving lait

Bovins wiande

- Baoving lait-viande
Autres herbivares
Palyelewage orientation herbivores
Grandes cultures et herhivores
Céréales et oléoprotéagineux

Palyculture
- Cultures generales

I Fruits et autres cultures perranentes

- Maraichage

- Fleurs et horticulture diverse
- Viticulture d'appellation

- Autre viticulture

Granivores

Polyelevage orientation granivores

- Autre s associations

MNon renseigne

courantes et éléments pour la définition des peuplements de référence d’invertébrés. Cemagref (2002).




‘Discrimination of temporal and spatial trends

Evolution of Isoproturon at France scale (1997-2012)

90éme centile (ug/l)

MUt

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

Inter-annual trend of isoproturon (national scale):
@ Consistent with weather inter-annual variability and dose reduction
in 2004




90eme centile (ug/l)

Discrimination of temporal and spatial trends

~__ Brittany

—— Alsace
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Intra-annual trend of
isoproturon at the HER scale:
Consistent with climate
variation between western and
eastern areas
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Ranking of spatial and temporal situations

Isoproturon - HER modifiée 32

Integral for the
09- indicator value of the
Année 2007-2012 period

0.6-

90eme centile (ug/l)

0.3-

0.0-

Jan Fev Mars Avr Mai Juin Juil Aout Sept Oct Nov Dec
— Envelop curves give trends but they don’t provide a global view of each HER
potential of contamination

— Proposition of a simple indicator: mean of the envelop curve integral over the year,
associated with a confidence index



Ranking of spatial and temporal situations:
example of isoproturon

Historgram :
Annual mean centile 90 integral (pg/L)
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The confidence index is represented by the black crosses. |:> The confidence index is written in each polygon.

Annual mean centile 90 integral
(ng/L)

0,006 - 0,015
0,015-10,05
0,05-0,28



Ranking of spatial and temporal situations:
example of Isoproturon

2007-2008 — 2011-2012 2011-2012

Legend : indicator value ' Legend : indicator value ‘ Legend : indicator value ‘
(MglL) (nglL) (nglL)

T 0-0,1 1 0-0,1 T 0-46

= 0,1-0,21 0 0,1-0,25 Bl 46

2 2
Drinkable water (0,1ug/L) and

drinkable water treatment (2ug/L) thresholds PNEC threshold (4,6 ug/L)
m Cartographic representation of the ranking indicator:
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Contamination risk assessment
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ARPEGES: a knowledge-based model of pesticide
transfers to surface water bodies

One active ingredient

at a time

Geographical units:
water bodies
catchments

Harmonised at the
national level

18 determinants of
pesticides surface
waters contamination

3 or 5 classes for
each one (very low /
low / medium / high /
very high)

Aggregation by a
bayesian network

original for a national method.

The implementation of environmental vulnerability is

Environmental vulnerabilities
Runoff
Drainage
Subsurface runoff

Molecule-specific
vulnerability
through fast
transfer

transfer

Potential
contamination
through fast
transfer

Potential

transfer

Molecule-specific
vulnerability
through slow

contamination
through slow

Chemical properties

of the molecule
DT50, Koc

Pesticide
pressure




Environmental vulnerabilities

Autumn-winter

Arpeges, Irstea 160808

Variables used to calculate
vulnerability to run-off:

Run-off/Infiltration ratio
Water content of soils
Hydromorphy

Crusting

Grass strips

Riparian areas

AN N N N N

. example of run-off

Chemical properties.
of the molecule
DT50, Koc




Environmental vulnerabilities: example of run-off

Autumn-winter

Vulnérabilité
faible:
moyen

. fort

Arpeges, Irstea 160808 -g

Arpeges, Irstea 16080

Result of Confidence index of
vulnerability vulnerability

¥ Bayesian network

) B

confidence index

i al
variables

Hydrologi inter
T Spring-sul
Environmental vulnerabilities Chemical properties
Runoff of the molecule
Drainage DT50, Koc
SRS

Spring-summer

based on the
probabilities

Vulnérabilité
faible

moyen
Mo

Arpeges, Irstea 160808
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Determination of map of potential contamination and
of confidence index

Gross result assessed by the
bayesian network: triplet
(intermediate result) or quintuplet
(potential contam) of probabilities

Final decision

Potentiel de contamination via les transferts lents
2,4-D. Nappe Basse




Final decision
o 3 2'_D. apeasse ransferts lents

Determination of map of potential
contamination and of confidence index

Gross result assessed by the
bayesian network: triplet
(intermediate result) or quintuplet
(potential contam) of probabilities

Potentiel de contamination via les transferts lents
2,4-D. Nappe Basse

100%



Final decision

Potentiel de contamination via les transferts lents

‘ Determination of map of potential
contamination and of confidence index

Gross result assessed by the
bayesian network: triplet
(intermediate result) or quintuplet
(potential contam) of probabilities

Potentiel de contamination via les transferts lents
2,4-D. Nappe Basse
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Final decision |
via les transferts lents

2,4-D. Nappe Basse

-\

Obtention des cartes de risque
et d’'indice de confiance

Gross result assessed by the
bayesian network: triplet
(intermediate result) or quintuplet
(potential contam) of probabilities

100%

3 kinds of information for
each output variable :

— Potential contamination
= Specific vulnerabilities
= Intrinsic vulnerabilities
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Environmental vulnerabilities

Vulnérabilité
faible
moyen

| 8

Vulnérabilité:
faible

Arpeges, Irstea 160808 moyen

fort

Arpeges, Irstea 160¢

Arpeges, Irstea 160808/
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Run-off vulnerability
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Drainage vulnerability

Vulnérabilité
faible

m
| 8

Arpeges, Irstea 160808

Subsurface vulnerability

Vulnérabilité
faible

moyen
Mo



Molecule-specific
vulnerability

ical season (auts

| i I
variables

Environmental vulnerabilities
Rul
Drainage
Subsurface runoff

or spring-summer)

Chemical properties
of the molecule
DTS50, Koc

jolecule-specifT
vulnerability
through slow

transfer

through fast
transfer

Potential

Potential

contamination contamination
through fast through slow
transfer transfer

21

short

medium

long

DTs,

Example for the vulnerability

through slow transfers a

Vulnérabilité
faible

_ moyen

W ort

Vulnérabilité spécifiaue via les transferts lents|

Arpeges, Irstea 16080

faible

moyen
fort

Vulnérabilité spécifique via les transferts lents|
oyenne. Koc faible. Nappe haute

Arpeges, Irstea 16080!

Vulnérabilité
faible
 moyen
Mot

via lae lantd

Arpeges, Irstea 16080!

Vulnérabilité
faible

| moyen

W fort

Vulnérabilité spécifique via les transferts lents
moyenne. Koc moyen. Nappe haute

Arpeges, Irstea 160808

Vulnérabilité
faible

_ moyen
fort

Vulnérabilité spécifique via les transferts lents
DT50 forte. Koc faible. Nappe haute

Arpeges, Irstea 160808

Vulnérabilité spécifique via les transferts lents|
D150 forte. Koc moyen. Nappe haute

Arpeges, Irstea 160808

nd autumn-winter

via lae lantel

Vulnérabilité
faible

 moyen

W fort

Arpeges, Irstea 160808

é spécifique via les transferts lents|
0 moyenne. Koc fort. Nappe haute

Vulnérabilité
faible

moyen
fort

Arpeges, Irstea 16080

6 spécifique via les transferts lents
DT50 forte. Koc fort Nappe haute]

Arpeges, Irstea 160801
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Active substances characteristics

Métaldéhyde

2,4-D

2,4-MCPA

Aminotriazole Métazachlore
Bentazone S-métolachlore

Nicosulfuron

Diflufénicanil
Boscalid Glyphosate
Chilortoluron Oxadiazon
Imidaclopride Pendiméthaline



Active substance

2,4-D
2,4-MCPA
Aminotriazole
Bentazone
Boscalid
Chilortoluron
Diflufenican
Glyphosate
Métazachlore
Nicosulfuron
Pendimethaline
S-metolachlore

Default coefficients

% in « autumn- % in « spring-
winter» summer »

50 50

0 100
50 50

0 100

0 100
100 0

80 20

50 50

60 40

0 100
55 45

0 100

Distinct coefficients for Seine

Normandy Water Agency
% in « autumn- % in « spring-
winter» summer »
90 10
90 10



Pesticide pressure

Data : BNV-D 2015

=> the most recent and complete French database available
at the time

Spatialization of the bought quantities (Method developed by INRA):
« Zip code of the buyer
« Soil occupation of the farm (RPG 2014)
« Registered rate for each crop

Five pressure classes :  |SNSENENNERRVASEIY Medium High

level (g/ha)

e

Determined considering pressure levels for the studied
substances



Potential contamination: example of slow transfers and
spring-summer for S-Metolachlor

Molecule-specific vulnerability

Vulnérabilité spécifique via les transferts lents
DT50 moyenne. Koc moyen. Nappe basse
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Potential contamination: example of slow transfers and
spring-summer for S-Metolachlor Confidence index

Molecule-specific vulnerability S-Metolachlor
pressure
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‘Potential contamination: example of slow transfers and
spring-summer for S-Metolachlor

Possibility to identify the contribution of each transfer determinant

S-Metolachlor
potential contamination




Comparison of the two methods
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‘Cartographic comparison

ARPEGES Monitoring data processed
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Compared values :
ARPEGES potential contamination through slow transfers and one season

VS monitoring data’ centile 90 annual mean integral per HER for the 3 years
2013-2015




Cartographic comparison: example of S-Metolachlor

ARPEGES Monitoring data processed Confidence index

30éme cantile moyen 1dice de confiance

S-Metolachlor

= 2N o oo,
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v At a closer look, local discrepancies, due to:
« annual weather conditions Tos- i
« low confidence index of monitoring data £ = o
« Resolution of each method
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Cartographic comparison: examples of 2,4-MCPA and

Nicosulfuron

ARPEGES

Potentiel de contamination via les transferts lents
2,4-MCPA. Nappe Basse

-summer)
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spring
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ARPEGES-IRSTEA - 15 novembre 2017

Potentiel de contamination via les transferts lents
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Monitoring data processed
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‘ Conclusions and prospects

« One method which allows to grasp the significance and the dynamics of
contamination, for one substance, in a spatialized way, at the national
scale;

« One method which allows to assess the potential contamination of water
bodies by one substance at the national scale, taking into account both
environmental vulnerability, physico-chemical characteristics of the
substance, and its use pressure;

* Those methods could be applied in other European countries for re-
registration process and WFD reporting as well - as long as there are
enough available data:

Monitoring data
Environmental variables at national scale

Pesticide pressure at national scale
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Proportion of stations

Nombre de points de mesures
par nombre d annees du suivi
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Monitoring data description
Data heterogeneity in :

Proportion de quantifications/détections
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Discrimination of
spatial trends :
example of Propyzamide

For intra-annual Flandre.
dynamics : discrimination Douai Conde
for some pesticides only Spring uses on
(iSOpFOtUI’Oﬂ field vegetables
metazachlore,

propyzamide)

Nombres d'analyses par HER modifiée -

Nombre par milliersd’ha Tables
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Ranking of spatial and temporal situations

Curve envelops give trends but are not easy to use to have a global view of
each HER potential of contamination

Proposition of a simple indicator: mean of the envelop curve integral over

the year
Centile 90 Legend
Situation 2 : some A ® \ith data Duration taken into account in
. : integral calculation
fortnights with no data O Without data E 3
o ©
L
o ¢ Q
: - ®
e o e
.
°
o o
@ @
°
: : Q0 . — >
1 10 20 25 Fortnights
<€ > € >

The number of fortnights used for calculating the mean (here : 22) is called
« confidence index » and gives the representativeness of the indicator



