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Abstract and 4 were conducted by NOEC values and mean and
maximum concentrations.

BACKGROUND: This study was carried out to investigate
pesticide residues from fifty streams in Korea. Water
samples were collected at two times. Thee first sampling
was performed from april to may, which was the season for
start of pesticide application and the second sampling event
was from august to september, which was a period for
spraying pesticides multiple times.

METHODS AND RESULTS: The 136 pesticide residues
were analyzed by LC-MS/MS and GC/ECD. As a result,
eleven of the pesticide residues were detected at the first
sampling. Twenty eight of the pesticide residues were
detected at the second sampling. Seven pesticides were
frequently detected from more than 10 water samples.
Ecological risk assessment (ERA) was carried out by using
residual and toxicological data. Four scenarios were applied
for the ERA. Scenario 1 and 2 were performed using LC50
values and mean and maximum concentrations. Scenarios 3

CONCLUSION: Frequently detected pesticide residues
tended to coincide with the period of preventing pathogen
and pest at paddy rice. As a result of ERA, five pesticides
(butachlor, carbendazim, carbofuran, chlorantranilprole,
and oxadiazon) were assessed to be risks at scenario 4.
However, only oxadiazon was assessed to be a risk at
scenario 3 for the first sampling. Oxadiazon was not
assessed to be a risk at the second sampling. It seems to be
temporary phenomenon at the first sampling, because usage
of herbicides such as oxadiazon increased from April to
march for preventing weeds at paddy fields. However, this
study suggested that five pesticides which were assessed to
be risks need to be monitored continuously for the residues.

Key words: Agricultural water, Monitoring, Pesticide
residue, Stream
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FOR- O 8 5 ekl "ok 53] oAl 2 A9}
A4 2 Yl e A
T Al = 2 A AEk 8 ToR Qe 24f 09
8 = 9lem(Ceanccapa et al, 2016; Konstantinou
et al, 2006), 5784 TH FATE FY= 7ol =k
SEuete] Fo AR HE Sy S8R9 52%E
ZRASRAL 1AL, 99% o]Ao] ko 2 Afulslar 9lo|(statics
Korea, 2019), aFxl2] 5ok 2.¢lo] FHoksk AAolnk. 2t
& AR =5 dlo] $ARE Ale WHOoE At Fet
5 SHEdlE 3 5 B 39 soko] olFshiA st
A 5 sk AF Yooz 2838 4= i Chau ef
al, 2015). 5E6F SEuete] A 7~8€0] AEE
NoYA, o] AI719] =2 A3 B U fF djlow
21-g-3tof 'r‘j4 shdge FoF i Yole® g% st
CHGriffini et al, 1997; Konstantinou et al, 2006; Rice
et al, 2016; Thurman ef al, 1991).
TA & ek felsket E;é_lf_). FAYEE o S
7] [q]g_q] jﬂrgp} rﬂog}q :.:ok OH§]_TS ;do] ol 7‘%
T R F7HE = 7 Atk &“H f71gketado] e
5 o] HoAKES] ARl BEelA EEE e
FAo]t). Shin 5(2012)°l 2Jshd A 7‘21] thiazolidindione
o] YT T BESFHS B AelA sHIEAR] /‘H
Sof] mg] PAoM Fe FER AFHAT Hisila,
& ATME A T el AEsE 7ol 9}
1. B ISR HKIm et al, 1996; Mn et al, 1999). 1%
U #A AREE weR> AlolA BT A SobA]
P&t AFEHA 7] whitel BEEFel st EAe A7t
s otk apdgrel AAstal Sl 'IET(algae) 'U:_F_B#%
(Daphnia magna) % ©JfHfish) & TFJFst AT e 5
FoME =4S 2 5 qlol(Albanis ef al, 1998) ?*JﬂEH
ol tigt s be] Hasitt IA s s
ok FUEE dlo|EE 20023714 A &= o)(Lee et al, 1976;
Lee et al, 1985; Park et al, 1996; Yu et al, 2002), T4
sHT tHrsok AEE w9 & e BUET dHeolgrt
FAsE Aol s FeRbAFE] 7S Aol AAA e
i AFAsHs AEelRt At 7)ol AAEo] Qi w98
]% e AAERE Ao Qo ARS F)1 wF
o] Ao, Foko| wEF Y 5 #
ek BUEE HlolEr) Fasit
SUETE Gt e A F
AREERD §oke] AEIZARE S8
7]( -59), 471(8-989)% o] A7
IAIBE 3, Adst woRb7|E Ak flalA
Ao RS SlEd B7HE AAIEITh

mTS N

|\

XLXL

é".:

ot

o

29 e

o _i
Ny

53 o

(o}

-3
ol
2
o
=)
(I
ftfo
fr o
ot

O:
r

re

o3

iy

=2

>

ot
H“ é ol

ol
=
4
ﬂJlFU
031

O

HA

o
T o
>
e ol
ofo

O_L4
>4

™

ol (I oof to
£ J
a
o
e

off
JO
o
;‘.: ru>

AEx4F

ARE SEde o SASE Agsel A% REES

Table 1. Water monitoring sampling locations

Province City Stream name
Wonju Daeancheon
Gangneong Eudancheon
Gangwon Pyeongchang Dosacheon
Hoengseong Daegwandaecheon
Youngwol Machacheon
Youngwol Shinilcheon
Pyeongteak Osancheon
Hwaseong Jangjicheon
Gyeonggi Yongin Daedaecheon
Anseong Bangchocheon
Icheon Songmalcheon
Yangpyeong Yongmooncheon
Uiryeong Garyecheon
Hapcheon Daehyeoncheon
Milyan WoonJeongcheon
Gyeongnam ]injl}; ’ Hachonchegon
Changnyeong Gilgokcheon
Geochang Maricheon
Gunwi Wicheon
Youngcheon Gohyeoncheon
Gyeongbuk Gorye.ong Anlimcheon
Seongju Icheon
Seongju Baekcheon
Gimcheon JikJicheon
Naju Jangseongcheon
Hwasun Jiseokcheon
Suncheon Sangsacheon
Jeonnam Gurye Masancheon
Gokseong Gokseongcheon
Damyang Wolsancheon
Jangseong Samgyecheon
Gimjae Shinpyeongcheon
Namwon Songnaecheon
Jeonbuk ]eor.1geub Gamgokcheon
Imsil Doonnamcheon
Jinan Jinancheon
Wanju Gosancheon
Nonsan Wangamcheon
Buyeo Eunsancheon
Gongju Yongseongcheon
Chungnam Yesan Mansacheon
Seosan Dodangcheon
Cheonan Poongseocheon
Geumsan Kisacheon
Jincheon Guamcheon
Chungju Angseongcheon
Gwesan Aphangcheon
Chungbuk Cheongju Miokbingcheon
Boeun Bocheongcheon
Youngdong Yujeomcheon
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Agste] Asoich @ 99-08d 9T FUEE A
(Park et al, 2013)°] =EIA AERE 5%01F @ Wt
717k 304 o1 @ Al Y EdHTA weko R AatA| 57

T, ATA 45T, AxAl 13F 18 AFEEA 150 T
136%°]31th -Er*i o AR F¢F %2 Dr. Ehrenstorfer
4 Sigma aldrichell#] gt} 1000 mg/L stock solution
< acetonitrile (Merck, Darmstadt, Germany)°ll -§-3ll3}

AlgAFste] Aok HeddS g1tk A A
4L Table 13} 2t}
A=t

sk FHRsek ok o & =

A|z8k3131, carbendazim> 100 mg/L stock solutions
Kemidas®l|A T-¢J5te] o]&
ot #4598l 10 mg/L <

sltt. sk 5 A
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Table 2. Investigation of pesticides residues in water samples

Pesticides
2,4-DDD Dimethomorph Imicyafos Phoxim
2,4-DDE Diniconazole Imidacloprid Picoxystrobin
2,4-DDT Dinotefuran Ipconazole Piperophos
4,4-DDD Endosulfan sulfate Iprobenfos Probenazole
Acetamiprid Endosulfan a Iprodione Prochloraz
Alachlor Endosulfan 3 Isazofos Procymidone
Amitraz Epoxiconazole Isoprocarb/MIPC Propiconazole
Azoxystrobin Ethaboxam Isoprothiolane Pyraclostrobin
Benzobicyclon Ethoprophos Kresoxim-methyl Pyrazophos
Bitertranol Etofenprox Linuron Pyridaben
Boscalid Etoxazole Lufenuron Pyridalyl
Bromuconazole Etridiazole Mandipropamid Pyridaphenthion
Buprofezine Fenamidone Metalaxyl Pyrimethanil
Butachlor Fenazaquin Metconazole Pyriproxyfen
Cadusafos Fenbuconazole Methabenthiazuron Spirodiclofen
Carbaryl Fenitrothion Methidathion Sulfoxaflor
Carbendazim Fenothiocarb Methoxyfenozide Tebuconazole
Carbofuran Fenoxanil Metribuzin Tebufenozide
Carbosulfan Fenpyroximate Molinate Tebufenpyrad
Chlorantraniliprole Fenvalerate Myclobutanil Tebupirimfos
Chlorfenapyr Ferimzone Napropamid Tefluthrin
Chlorfluazuron Fipronil Nuarimol Tetraconazole
Chlorpyrifos Flonicamid Oxadiazon Tetradifon
Clothianidin Fluazinam Oxadixyl Thiacloprid
Cyazofamid Flubendiamide Oxyfluorfen Thiamethoxam
Cypermethrin Flufenoxuron Paclobutrazol Thiobencarb
Cyproconazole Fluopyram Parathion Tolclofos-Me
Cyprodinil Fluquinconazole Penconazole Triadimefon
Diazinon Flutolanil Pencycuron Triadimenol
Dicofol Flutriafol Pendimethalin Tricyclazole
Difenoconazole Fluxapyroxad Phenthoate Trifloxystrobin
Diflubenzuron Fosthiazate Phorate Triflumizole
Dimethametryn Hexaconazole Phosalone Trifluralin
Dimethoate Imazalil Phosphamidon Uniconazole

=3 working solution
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3 ]2+ Whatman No. 6 94| o]&3}o] 719to]
Ik §- 500 mLFA 8k o2 &7 346 50 mLE
wo]F31 dichloromethane (Merck, Darmstadt, Germany)
100 + 50 mLQ2] H7hE 7Fele] 23t AdsH &80l &
% dichloromethaneZ-& anhydrous sodium sulfate®] &
TAA 2AES (40°C olah) siSitt s $- acetonitrile
5 mLE A48 831, Agsfst Al5E 0.2um PTFE filter
(Silicycle, Canada)E 2171 §- LC-MS/MS (6410, Agilent,
USA) 2 GC-uECD (7890, Agilent, USA)Z 7]7]%4]
(Table 3, 4) 3}ith
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EC 7}°]=2}01(2003), Lee 5(2011) %! Vasickova 5(2019)
o] QBT A2 Fazste] AABGItE AN A
=8 T HEF ARE BEURE 2R, 95, oF9 A4
B7HE siiek skl dish Al 387 =4 e (toxicity
exposure ratios, TER) 9} 91312 5+(RQ)E ©]-&-3to] At
Atk S AES FARE(R, EHE, =) v
HAFHLCs) B SAYFHEC) 5FEFHmeasured
environmenta concentration, MEC)< H1-5S(MECoean) 2
H A EE(MEChay) 27H4 43-s 7Hdste] AXtstslnh <l
A= F9 5 E(no observed effect concentration,
NOEQ)E ©]431%31, NOECH®] $l= 44+ LCs, ECs
o] 701X assessment factor, AF) 100 Yo 93¢
| 5% %(predicted no effect concentrations, PNEC)&
ol g3to] AHESISITHEC, 2003). $-eluveke] soF 5571%

Table 3. GC- £ ECD operating conditions for pesticide residue anaylsis

Items Instrumental conditions

Column
N2 (1 mL/min)

Injection vol. 1 uL

Split mode 10:1 (10 mL/min)

Carrier gas

Injection Mode

Agilent DB-5 (Max: 350C, 30 m x 250 ym x 0.25 ym, Agilent, USA)

Inlet temp. 250C
Detector temp. 300C
stage . Ratg Teomp. Hold'time Run .time
(€ /min) (©) (min) (min)
Initial - 170 1 1
Oven temp. Rampl 5 200 1 8
Ramp2 15 220 1 223
Ramp3 2 250 1 38.3
Ramp4 2 280 1 54.3
Table 4. LC-MS/MS operating conditions for pesticide residue anaylsis
Instrument Agilent 1200 HPLC with Agilent 6410 triple-quadrupole MS
Column YMC-Pack Pr.o C18 RS
100 x 3 mm id S-3 uym, 8 nm, YMC, Japan
Mobile phase A: Water with 0.1% Formic acid
B: Acetonitrile with 0.1% Formic acid
Time A(%) B(%)
3 30 70
7 30 70
Gradient table 190 155 gg
15 5 95
17 50 50
21 50 50
Flow rate 0.3 mL/min Ionspray voltage 4,000 V
Column temp. 40C Nebulizer gas pressure 40 psi
Injection volume 30 ul Gas flow 10 L/min
Ionization mode ESI Positive Gas temp. 350C
Scan type Dynamic MRM Run time 21 min
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oAl TER®] 20131 w] fl8i7te7d e A o= st
FH715S RQ7E 1 o4 o Slallido] = Ao® 4
J(EC, 2003) Sith & AFellXE F 47H4 Al %
gatel Qs Bk AAIskIcKTable 5). A'SH A
Vasickova 5(2019)2] 79 $J&iA H7PHSE A ;PO%
B7HIAE 238tk 54 wFH]= TER 20)8k= $l&iAd
o] Qltkar B7stal, TERe] 223 9 100 olaks &4 913
3, TER®] 200& &8 7-¢- fl8i7t gle Aoz ddsisl
t}. TER ¥ 9= PNEC7} EGsp ¥ LC502 1005 Yar 32
% 2FE$E PNECS} NOEC #k& 112f3te], TERe| @&l
505 Fatol FA 184S B71sk3tHTable 6).
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MEC]II.&X or mean

MEGCumax or mean
NOEC or PNEC
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S SAME AEA712] 5H o AENE
AT FARE AAA7191 2018 4, 58] SR &
°F AEA L Table 73} 2tk AEsok> AoA| 35
6% AxA 2T F 1150] AEHH 7FE %
HEE e 5ok butachlor$l o™ 53] o) A&
& carbofuran, oxadiazon, cyprodinil, tricyclazole
ZR% 53] oS WYtk w3 Hd AEswst M
&R tricyclozole® 50k AEWES 3} 2tk
Butachlor= AIZAAAH 5 1132 7Y 2 RIER
AZE AL FitsEE 1.273 ug/L |8t} Butachlors= Al
2AA QAR WA BHo2 ALgH T, BokHIALE
715l Sishel 3K o ol ] T2 ARl
Butachlor &3ld=> 171 715 ©F 384,444 kgO & += A%
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Table 5. Scenario of environmental risk assessment

Al & 31.4%= AAE W B2 o] ARESITHErA R,
2018). FRAHEAIZI9F AlZAFAI717F H]5E8kAL butachlor
o] EoF FEAdo] ] wiitel| =l zHRE ool shdg R
HFE0)(Chau et al, 2015). AZH 7oz vy}

Carbofuran< A&5% 5 AEWEIF F ARZ w9t
Forolr 103] HEWEE Btk Carbofurans A5A| 24
HEun], ojshgu) 50 AR o R ARgalH, Fekt
A7) AR o] Bk W Eur)Ad A
g Ae o 5 AR E o]gA7]el o] ARk Foo]
t}. Carbofuran®| &3} °F 297,095 kg, carbofuran©.%
W3lE= carbosulfane ©F 96,913 kgl & TEE AZA
T T 5o Ee 37.6%°010tHEek K, 2018). Eg
carbofuran< JAIFE|Z A|Fo] FujE|ojx] Bk 25 A
dap7] wigel el W ool IREY] Atk Lee &
(2015)¢] FAPE 9 ARG A F weRiE AN E 1
2} JF 17191 5€9] carbofuran?] ¥%7F 0.006~1.337
g/LZ 7~108 t2 AV|EY %2 §&2 AFH3H o
HEAE 79 021571295 ug/LY MSE )
2t} Carbofuran< 4, 58 AMEE0] o] A]7]e] =& HIES
SEE AEEe JoR v

Oxadiazon & 83] HEH UL Fulold T8 A=
Az AHEE vk dFAFERE WAlsk] 2@l AREE AL
‘ﬂ%“/\]' = AAA ASHE o]t H AMEE ESEsHE

o]tiLee et al, 1998). Oxadiazon= +=°| 7% 5

O] &5 2 geRER Qe sHTRE olEsle] AER o
2 JEh Oxdiazon®| % WH7)E 17.99=(PPDB,
2019) T2 2AFsoke] Hls) W L717} HojA drjdo
Al e AMFet IFE Hoz —‘?}L ?It}. Oxadiazon< += A
ZA|ZA] 64,407 kg Z3FEI QL w=A|ZA] DA F 5%0]31

th ¥ AElE olek A éi Jlﬂ—‘ S8 AxAS Ao
07 ALg35o] o] Al7]ef A|ZA)|Q] butachlor ¥ oxadiazon
o] thRIL®E AEH o= ek

Scenario ERA regulation MEC Available toxicity data
1 Korea (TER < 2) mean LCsp or ECs
2 Korea (TER < 2) maximum LCso or ECsp
3 EU RQ > 1) mean NOEC or PNEC
4 EU RQ > 1) maximum NOEC or PNEC

Table 6. The regulation of ecological risk assessment on Korea and EU

Korea risk assessment regulation

EU risk assessment regulation

Risk (TER = 2)
Potential Risk (2 < TER < 100)
No Risk (TER > 100)

Risk (RQ; = 1)
RQ < 1)
No Risk (RQ; < 0.5)

Potential Risk (0.5 <
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Table 7. Number of pesticides detections and concentration observed in samples collected on the streams from

April to May

Concentration (ug/L) Half-life
Pesticide No. .Of in water
Average Maximum Minimum detections phase (day)”

Acetamiprid 0.407 0.407 0.407 1 5
Butachlor 1.273 8.78 0.212 11 -
Carbofuran 0.551 1.293 0.215 10 6
Chlorantraniliprole 0.278 0.335 0.222 2 24
Clothianidin 0.762 0.762 0.762 1 40
Cyprodinil 0.365 1.206 0.206 7 13
Dinotefuran 0.388 0.522 0.274 4 -
Imidacloprid 0.297 0.297 0.297 1 30
Oxadiazon 0.65 1.738 0.207 8 18
Probenazole 0.277 0.277 0.277 1 -
Tricyclazole 2.04 5.717 0.202 6 92

U PPDB (pesticide properties database)

Cyprodinil<> 12} A AE5<F & FdaA +%
Foko® FHEA ok Fofo|ty. Ty AN ST F
7A M HEH 4R HE37E Bk Cyprodinil
& Ao AR FE ARShs wekolARL AlEst F
ﬂudloxonlb% shAl2 = Q). Fludioxonils Y
7kl oo R FE AREE o R U FTlelA
712 AE 1814 cyprodinil €} fludioxonil EA1E At
§317] whitoll cyprodinile] e Ao ekt 19
1 fludioxonil- 7E0] ¥A] k=t s8H4] 548 A}
gt A3}, (PPDB, 2019) fludioxonil z70lA] HH17]
7} 290131, cyprodinil- 13YE fludioxnil> A2 o%
= FafjElo] HEo] HA ok Aow wrke)
AEH ¥ F Tricyclazole Bt AZEEL7} 2.04
ng/LE AEEF T Fds=rt 7P =4 HAEHEA
Tricyclazole =A% & AAlZ ¥ Apjolr] F2 ARG
H= sk, e SR A AN B 5
5 soko] AT 39F0|t} K3t tricyclazole> B
A 7158 Sof] Qg2 0]oJA(PPDB, 2019) T} soF
of Hlgto] AjAow & LR AEE ASE ek
AEd s & 53] vue] AENES Wl sk
Acetamiprid & 659% 5% HH7] 6404 19Y Ate]Z
XL 6F TR dAl FEE0R FEHO AMEHL

A Fekelr SRR FYHol AEHNS TFeAde] =t
gk AFEEE 0.22004 0.76 pg/L W= HEE Atk

Table 84 ¥4 LU]'. 7:14%%
T 28—75—3 "EL;W] 145, AEA 115,
5 58 55 22F0I80tk 12} =AY 2k
aste] HEFF £ o RS IS o3l o]

& Acetarmprid
Exﬂ 3%olal, 4

= KIS & F Atk A, 7120] SebhiaA W8S
“L*ﬂo] 7kt AREEE Eoko] TSItk =, W A
71RE T 7~892 3 BUVIE SE B W s st
of o e Fefo] sPFR o)F 7hsAde] ol Al
A, FEivet G S 7-89el 7 ASEE AV
EHTA 59 oltE sl AE ekl $7H o vk 2
AF A7 AEE FoF T AE3T7E103] o]l sk
tricyclazole & 65°]3l AE&oR> 57 Zth
Tricyclazole 12} ZAtelld HESIF7L 63, 24l A=
203]7 HAE37F Sk, AESSTE 22 A7 F 7P
=%t Tricyclazole- o|¥x7] U= ofs Qalx 5
B AYE A, 78 o]Fell= 7)ol sephax AR
o] WolA| 1L 2=l FAAEE shHA HENET} Fobd A
o7 et o] W Foks ULVE &3l Asls el
FoF st HV‘M] «]OH TH shlTR A5E 7hsAdol
o, ol e sk Hia B Aol g8 shdsR o]
ol 74%9 ‘/]’E]'ﬂ 2o el Park &
(2007)«] 96~98\d ]’ 7 H2e FoF BUEY AielA=
96d 7€ 98 7, 8 o] tricyclazoleo] AEE I THE Al7]
o= FEo] HA| &Sttt olzfst A¥E F3A tricyclazole
AREAZIRL 7~9€e] Foto] FH SRR olFsto] AE
© Zo=E AT Tricyclazole 179 7|% Edhdol
46,915 kg= TE& A 5 5.6% T loE ARGl Bal,
Al ARl S-S 7L Sl 5FItHPPDB).
Azoxystrobin =2, ARTFHRE 52 Aok
ZA 7]20] e ke 79FE W Ao T2 AREE At
Aot} FokAR(2018) Amell wEw 2017d% EaEo]
41,698 kg 0% T At T 5.0% HlES AL
Chlorantraniliprole®] A&35+ 153], H-5%== 0.184
ug/Le % YERITE Chlorantraniliprole 17'd 715 17,217
kgdl ZFatF o AA| FE& A F 1.6% HlT= A
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A3k3it} Chlorantraniliprole®] 3t tricyclazole?}
azoxystrobiniﬂr 20) o WA HE 3T} vl £
& o= 7R wdEh A= chlorantraniliprole
& d*‘%}xﬂ R S0l wojA AA e o Bt o
AR vk 7hsAol Euh S, Al Wi
7F 2494 % dF 0% o) X(PPDB) HE357F = vet
v AoR ekt

Thiamethoxam®] #AE35E 113], Fds%+ 0.130 u
g/Lo= eI Thiamethoxam:> 4~5€ '3, H&v}

7Y T HAE feEix SE 2 010}*]7]"1] AREE| 31, 7~8€ol]
= W] 72 el " o siEAldl AR = A
Aolth, HEAT} 12} Al7]ell= AZE0] E]Z] &3k, 22} A7)
o= AZE3F 1132 AE5 o= A9 A=37E et
Wk =3 thiamethoxam< SFAlol|A] WH17]7) 314 = <F
A7) wWiEe] tHIE A& dloz zget Aoz gt

Ht} Lobson 5(2018)°14 &°l thiamethoxam? 7} &
el dRlatals W, 7] 797k wEA FelEa 1
o] % tr2 FofA HHs] etk Haskgity ofH &
YEE AiollA] thiamethoxam?] 155+ 0.130 ug/L
2 HEHE 10% oVd s T 7P B wEw skl gl
T} Lobson 5{2018)2] A¥}E 3l thiamethoxam= 7]

M

A )PARl 54 el skl UE & Eoﬂ HW‘H HE

ob AFete] =2 AE A-'F'Eé vekd
Isoprothiolane®] H1-55%+=
T 7512 pg/LE 23 *V\] ] @%%“O—F T 7w
T2 AZH9t) Isoprothiolane =dWF WAle] F=
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Table 8. Number of pesticides detections and concentration observed in samples collected on the streams from August

to September

Concentration (ug/L)

Half-life in water

Pesticide No. of detections
Average Maximum Minimum phase (day)

Acetamiprid 0.255 0.255 0.255 1 5
Alachlor 0.514 0.514 0.514 1 -
Azoxystrobin 0.328 1.347 0.099 17 6
Boscalid 0.15 0.192 0.109 2 5
Carbendazim 0.489 3.122 0.095 9 8
Carbofuran 0.434 0.476 0.392 2 6
Chlorantraniliprole 0.184 0.326 0.106 15 24
Clothianidin 0.185 0.273 0.097 2 40
Dimethametryn 0.381 0.381 0.381 1 -
Dimethomorph 0.196 0.447 0.107 5 10
Ferimzone 0.347 0473 0.121 6 -
Fluopyram 1.054 2.621 0.1 3 21
Fluxapyroxad 0.173 0.25 0.097 2 4
Hexaconazole 0.211 0.246 0.165 3 112
Imidacloprid 0.265 0.339 0.192 2 30
Iprobenfos 0.96 3.772 0.277 6 -
Isoprothiolane 1.7 7.512 0.156 10 -
Methabenzthiazuron 0.332 0.332 0.332 1 90
Methoxyfenozide 0.313 0.463 0.162 2 -
Thiamethoxam 0.13 0.206 0.097 11 31
Tricyclazole 0.509 2.425 0.111 20 92

) PPDB (pesticide properties database)
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Fig. 1. Pesticide residues concentration observed in total water samples.
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Fig. 2. Number of pesticides detected in total water samples.
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Table 9. Envioronmental risk assessments of aquatic organisms with Fish, Daphnia and Algae at first sampling

ERA Scenario

Compound Species - - - -
Scenario 1 Scenario 2 Scenario 3 Scenario 4

Fish >100 50.1 <0.5 2.00

Butachlor Daphnia >100 >100 <0.5 <05

Algae >100 22.8 0.64 4.39

Fish >100 >100 <0.5 <0.5

Carbofuran Daphnia 17.1 7.2 <0.5 <0.5

Algae 414 34.1 <0.5 <0.5

Fish >100 >100 0.74 1.98

Oxadiazon Daphnia >100 >100 <0.5 <05

Algae 6.2 23 16.25 43.5

Fish >100 >100 <0.5 <0.5

Chlorantraniliprole Daphnia 414 34.1 <0.5 <0.5

Algae >100 >100 <0.5 <0.5

Fish >100 >100 <0.5 <05

Carbendazim Daphnia >100 >100 <0.5 <0.5

Algae >100 >100 <0.5 <0.5
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Table 10. Envioronmental risk assessments of aquatic organisms with Fish, Daphnia and Algae at second sampling

ERA Scenario

Compound Species - - - -
Scenario 1 Scenario 2 Scenario 3 Scenario 4

Fish >100 >100 <0.5 <0.5
Butachlor Daphnia >100 >100 <0.5 <05
Algae >100 >100 <0.5 <0.5
Fish >100 >100 <0.5 <05
Carbofuran Daphnia 21.7 19.7 <0.5 <05
Algae >100 >100 <0.5 <0.5
Fish >100 >100 <0.5 <0.5
Oxadiazon Daphnia >100 >100 <0.5 <0.5
Algae >100 >100 <0.5 <0.5
Fish >100 >100 <0.5 <0.5
Chlorantraniliprole Daphnia 63.0 35.6 <0.5 <0.5
Algae >100 >100 <0.5 <0.5
Fish >100 60.9 <0.5 0.98
Carbendazim Daphnia >100 48.0 <0.5 2.08
Algae >100 >100 <0.5 <0.5

ztol 7} 9171 & 14} A7)0l butachlor, carbofuran, 22} Al7]ell=
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