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Pesticides practices, Environmental monitoring and Risk assessment

Why pesticides?

PESTICIDES ? Environmental & health problems
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Pesticides practices,
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Saiss plain is an
intensively  agricultural
region where pesticides
are extensively used to
boost agricultural




Pesticides practices, Environmental monitoring and Risk assessment

Aim
Perform human health risk assessment based on the
monitoring of pesticides in Saiss groundwater in
Morocco using passive sampler devices

ﬂiss plain location
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Pesticides practices

* Basic information (gender, age, educational level,
farm size)

* The practices of pesticide application and the
pesticides commonly used

132
farmers

* Observations during storage, mixture and
application of pesticides in the field

Field
observation

* The level of awareness of the
dangers of pesticides

* Their strategy of phytosanitary
practices
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Pesticides practices

Socio-demographic characteristics of the interviewees

Parameter Respondent
S
Farmers % Applicators %
(N=132) (N=232)
Ag
=30 12 113 L2 323 )
30-39 50 37,8 52 22,4
40-49 27 20,4 54 23,3
50-59 16 12,1 27 11,6
>60 24 18,1 24 10,3
Gefoer m Organophosphate ® Pyrethroids
UL L SR 25 U1 u Carbamates ® Organochlorine
Hailels 2 16 16 &2 M Triazines u others
‘Ed§cation Levels |
Illiterate 28 21,2 74 31,9
Coranique 24 18.8 20 8.6 Distribution of active ingredients by
Primary 41 311 95 40,9 chemical family in Saiss plain
Secondary 32 42,2 42 18,1
College 1 0,75 1 0,4

‘ KU LEUVEN

Method ]Results ] J‘s‘% [\QES e

AT SO R sEtanE




Total quan
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Maps location of 22 sampling sites where

POCIS samplers were deployed

m — Ty om
Method | Results | s AQEQ virios m



Field Deployment & Analysis
Flowchart

|
Field Deployment

Sorbent Transfer to the Catridge

Sorbent Elution

Instrumental Analysis with
UPLC-MS/MS & GC-MS

Data Quantification

Method Results




Environmental monitoring and Risk assessment

Human Health Risk Assessment

Carcinogenic risk of detected pesticides in groundwater used as drinking water for children, adults and infants were
assessed using Hazard Quotient model (USEPA, 2010):

CwXIRWXEFXED
HQ= XSF
BwXATXRfD

Cw is the measured concentration (mg/L); IRw is the water ingestion rate; EF is the exposure frequency;
ED is the exposure duration; BW is the body weight; AT is the average lifetime for non-carcinogens; RfD is
the reference dose of the contaminant (mg/kg/day)
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Environmental monitoring and Risk assessment

28 compounds and their

| metabolites
22 compounds | |
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Total concentrations of pesticides identified at each sampling site in groundwater during
summer and winter campaigns
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=  Most of the identified pesticides showed important seasonal and spatial variation.
=  Organochloride compounds contributed the most to the total pesticides burden in Saiss plain in Morocco
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Environmental monitoring and Risk assessment

Human health: Carcinogenic Risk Assessment

—~ ’\-;:,':11’ .
Child Adult ™
a-HCH 2,1x10° 1,8x10* 28x10°

Infant

DDT 18x10° 16x10% 24x107
DDE 18x10° 14x10% 22x107

e

Carcinogenic risk (RQ) of pesticides most
frequently detected in groundwater

BENEFITS RISK

1

Exposure to pesticide through d}inking groundwater pose risk to

infant, children and adult
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Environmental monitoring and Risk assessment

Use of Passive sampler Human health
as an analytical approach
af pesticides monotoring

risk assessment
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Effective approach to suggest mitigation measures.
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Arecle Ity oy coimes, ncluding Morocon, groundvwater contamination with pestcides such o globully
Neveived 34 |uty 2000 banned arganochlondes (eg, dichioradiphenyltoxhliomethans (OD1)) and some accredited ongano-
Neceived in revised firm phosphates and pyrethmids poses ecological aod faman heakth ks To soess tese rigks we heren

M Javgury 2001
Actepted 20 Ly JOU)
Avaiabile it 6 ol ey 20024

muonstored pestiondes o Sans plain groundwater [Maomocn ) durmg the summer of 2007 and the water of
JOM using polar organic chemwcal megomive samplenss, The two types of pamive samplens wene
deployed In 22 tracdhmonal wedls for 1420 days and subected to solid pluse extraction The extracs
ware analysed By gas Chromaiography - isass spectiometry and Bguid ¢hromatography-tandem mas
Apectroanetry ushog 4 mwilvieesidoe methedd, and 27 pestaaides were detected In total, In the sumer
campalgn, 22 pestcides with sndividual concentrations ranging from <1 of spaaitbiation (LOQ) 0

Koyl
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Ponbogghaal 1ok 2400 gy L ' owere identifled, whereas 17 componinds with concentrations ranglig from «LOQ w
Iewicae 30 ng ! were dotectod In the winter campaign, In the summer peciod, the maximsm individual
Corimndwamer concenttations of cidorothalonil DOT, and o hwsachionooyciobexane (9-HCH) equaled 1107 361, and

220 ng L', reapectively, with the respective values for the winter perod equaling 1814 10,62, and
220 0g LY Meahh ok ossesaiment incicoted that the carcinugenic a-HCIL H-HOH, DOT, and di hior
odiphenyldschloroethylene present i ground water may also comatminate deinking water aml thas pose
A thavad (o haman health, particularty o that of infamts and ctoldren, Parther analysis reveaked tha the
Sais aquiler presents 2 high ecadogal risk, Thus, the manitanng of pestcides In groundwater by passve
samnpling was effective and coukd be combimed with human health and ecologica risk assessment (o
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