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Aquatic Eco-Risk and Health Risk Assessment of Application of Pesticide in Rice Paddy in Dongtiaoxi Watershed
Based on Modified RICEWQ — EXAMS Model. CHENG Yan, ZHOU Jun-ying, SHAN Zheng-jun( Nanjing Institute of

Environmental Sciences, Ministry of Environmental Protection, Nanjing 210042, China)

Abstract: The scenario of exposure of paddy fields and surface water in Dongtiaoxi watershed was developed for test of a

modified RICEWQ — EXAMS model in aquatic eco-risk assessment and healthy risk assessment of the application of pesti-

cides in rice paddy fields in Dongtiaoxi Watershed. RICEWQ-EXAMS model has been extensively adopted in assessment of

exposure of paddy field-surface water in countries the world over. Now it is independently modified by the research group

and tested in this project. Results show that among the ten kinds of pesticides commonly used in paddy fields of this re-

gion, herbicide trifluralin showed a high risk of acute toxicity to green algae, insecticide endosulfan, both a high risk of a-

cute toxicity and a risk of chronic toxicity to fish, avermectins a high risk of acute toxicity to daphnia, and hexaflumuron

both a high risk of acute toxicity and a risk of chronic toxicity to daphnia, the other pesticides are quite low in risk of either

acute or chronic toxicity to fish, daphnia and algae. As to the health risk assessment of the 10 pesticides, identical conclu-

sions are reached whether using the traditional method or the risk assessment model that the 10 pesticides do not pose risk

to human health when used properly in paddy fields. The results of the assessment tally quite well with the actual situa-

tion. Therefore, it could be concluded that the developed scenario and the modified model can quite effectively be used in

risk assessment of the application of pesticides in paddy fields in Dongtiaoxi watershed.
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Table 1 Characteristics of the paddy soils in Hangzhou
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+F4 e (g-kg) i hm?
WOk e M+ 47.0 3.59
FETRI B D FiEt 35.8 2.65
e 5 H Bt 19.0 5.68
A H i+ 24.8 10. 05
HYRAS HemZ+ 33.4 21.73
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Table 2 Pesticides commonly used in paddy fields in Dong-

tiaoxi watershed
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Table 3 Parameters of the basic physico-chemical properties, behavioriable traits and utilization characteristics of the pesti-

cides to be assessed

FEARFR AR 17 Rtk fd AR
ARy ERl KR BRIy weman P
it (mg+ L™ )(mL-g™') mPa M+ FEHK WK AR KA DGR (kg - hm ™)
WEREER  305.4 0. 46 2722 0. 042 50 16.8 16.8 49 33 4 WiE)525.40.60 F175d 0.285 WEE
WEFE]  217.2 0 270 1510 0.0042 14 6 6 83 6.8 4 WiEJ525.40 60 f175d 0.09 W%
mekk  255.6 0 610 225 4.0x1077 191 30 30 129 0.2 1 WiE25d 0.075 W%
AR 4611 0.027 10391 0.059 170 12 12 170 6.3 3 WG 25.40 160 d 0.081 m5%
PIZE 2 866.6 1.21 5 638 0.0037 30 2.4 2.4 89 1.5 5 07-25.08-1508-30, 0.03 W%
09 -15.09 -30
R Ry 406.9 0.325 11500 0.83 50 30 30 50 20 1 #i#HE30d 0.367 5 W%
= IRm 189.2 596 169 0.027 450 92 92 453 s 2 09-15.,09-30 0.12  miE
TEFmE  342.2 150 1086 0.056 214 6 6 636 e 2 HiHE60.75d 0.034 mE%E
EBEFF IR 406.3 15 3760 3.33 %107 120 3 3 1053 e 3 08-15,08-30.09-15  0.034 5%
AR 3353 0.221 8 765 9.5 181 13 13 55 0.4 1 HiHE7d 4.68 Wi
K, R -3 DL I R 50
*F4 BHFTITNHRGBRMITKEENHFTELSE
Table 4 Toxicity endpoint values of the assessed pesticides to aquatic organisms
iy % i
RN R p(96 h,LCs)/  p(21 d,NOEC)/  p(48 h,EC5)/  p(21 d,NOEC)/  p(72 h,EC5y)/  p(96 h,NOEC)/
(mg- L") (mg- L") (mg-L°") (mg- L") (mg- L") (mg- L")
5 I ] 2.7 0.052 2.14 0.08 2.1 0.21
A T 100 11.7 87 0. 025 47.1 0. 471
i 551 ok 211 9.02 85 1.8 21.6 0.216
AR IR 100 10 0.1x1073 0.01 x1073 3.2 0.032
B4k 2 0.003 6 0.36 x10 ? 0.12x10? 0.012 x10 3 100 21.3
Wt 0. 002 0.1x10°¢ 0. 44 0.004 4 2.15 0.021 5
=R 7.3 0. 081 34 0.96 8.2 0. 082
T R 2.6 0. 068 4.8 0.31 0.32 0.093
HE Tk R 1.1 0.023 0.77 0.005 6 1.2 0.032
FURR 0. 088 0. 000 88 0.245 0.051 0.0122 0. 005
LCso ECso AR EEH B ; NOEC Sy Jo il WSSO M J o

RS KEEYRE X ERRMES ISR B XU % R
Table 5 Level of concerns and corresponding risk grades

of aquatic organisms
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Table 6 Basic properties of the paddy field-surface water

scenario of Hangzhou

SRR RN SHOE
X)) P ER R E RIS PSS ER ax LB
AL B SRS BORE (0 58 [ 30 0 3 R 1 X 2T E 17.2
7 2E — —1 7 ZAESN- K & mm 1482.7
HKFER) PAESG. X T AR XA [F] 3 X . -
G A ARG e vk BE R 2R IR H 3 ROK T . e mma s o k! 15.6
BRI LA B N3 7 i 55 DR 3R AR AR AL TE AR Y R KR
N N e Hem AR hm?
(3) K FRHEAE e RUR P B Py A S
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Table 7 Soil parameter of the paddy field-surface water scenario of Hangzhou
gAY T RREE/ em JB pH {H w(WhL) /% w(FK) /%  wCHHLT)/% 48/ (g em™)
Aa 0~15 FhgE+ 6.0 48.4 16. 4 1. 56 1.38
Ap >15~23 A+ 6.8 47.2 14.6 1.39 1.38
P >23~60 gt 7.7 34.0 21.5 0. 64 1.38
C >60~100 B+ 8.0 86.5 3.0 0.17 1.38

FPRKIAZ 0.02 ~2.0 mm; FkikiE <0. 002 mm,

2.2 BERIIZEF_RFARER

EETF R 1 AR 24 30 58 XIS D 2% 8 1L 40 b e
(pesticide risk assessment exposure simulation shell ,
PRAESS) 4% PRZM — EXAMS ,RICEWQ — EXAMS |
PRZM — ADAM 3 DU , 51 465 401 5% 41 ) —
MK OKFE-HLF K R EY—H T K 3 RO R 2
Ty, SRS AT 23 il 4 21 52 KRS F R
UTAKAR A L3t T 7K o A 25 W BE, il 1 T AR 24 48 5
HAEY KA E A IS R 7K A A R R K Y XU
LR

HHi, PRAESS ) 28 48 2 /5 2 it 56 1F 3 49 1
FAPE 3 #r, T 45 SR 3 W1, PRAESS i jl 7 fif | iz 47
Tl , FLRT AL E A - b KR (RICEWQ — EX-
AMS) F b7 5% 10000 45 2R 5 52 0 ECHE W 4 BE ey, B
A A F A
2.3 FEZREEARGRWHHKEESREIE
MR

3% 3 A REPE AR 24 i 1 S A AL R A2
17 R R Pk B Al R S 880 A PRAESS, BE £ VL
BN K R K S5, AU 2 30T I rp 454 24 it
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Table 8 Crop (rice) parameters of the paddy field-surface

water scenario of Hangzhou

Bl SHAAL BV
YEYIWT 2 H 19 06 - 10
YEP) B H 1 10 -28
TEYIGR H 9 11-18
VEW) 5 2 e K 5 0.8
R 1Y) B 06 —01
FIRHEK B H 09 - 10
URHEMERY H 09 -20
ZURHEK Y H 10 -28
T RHE K R em - d! 5
TR R em - d! 2
A K OB E cm 15
i ARG 7K B cm
FH 7K 22 TR i 7 A T TR cm 3
FH 7K 22 PR st 5 452 1 F R cm 5

2008 49 H % 2009 4 8 H ] ,3 R RAE IR
IKRREIEAT 0 B, 45 SR 26 B, 7R v 0 P K Tk FR 24
WA ARG ) R 8 1, e o A M A R 43 0 Ry 2,296 Al

R HMKB-HRAKFEMFRKE(AR) S8
Table 9 Surface water body parameters of the paddy field-

surface water scenario of Hangzhou

EE SHUAL SHURE
pH 7.0~7.5
YR 2 g+ cm™3 1.30
JRIEA DL & g kg! 36. 80
Bk mg - L~ 30
R m® «h~! 12 286. 8

1 H kB C 5.3

2 i C 4.1

3 HiREE C 9.9
4 IR B C 18.6
5 HikpE °C 22.0
ERITY: S C 24.6
7 IR C 27.5

8 HIilBE C 26.2
9 HikpE C 25.0
10 J1iREE C 23.1

11 AR C 17.6
12 JiE C 5.0

F10 10 FRZGREBITN LR
Table 10 Prediction of the assessment of the 10 pesticides

T Bk (pg - L1)

0.259 pg « L° l’qzﬂj@'iﬂd?gﬁj\ﬁ']j{f 0.015 #n R WAt 96 h 21 d A
0.004 g - L7 B} A1 ToE HYER IS 1 FT0 6 £ v WE 190 3L4 626 0.446
P LSRRG A SRRV 4 B2 05 2 A0 8 4 T e am v
2 T 243 (%) FTIN 4 X5 85 5 S s A A VR B 22 B W) SUATR 2.0 420 0.971 0.057
B B4k =R 0. 337 0.043  0.009 0. 000 6
4%%% 10 q:%ffsz*ﬁpwﬁmﬁm&a@wg@% ﬁiﬁ of . Mm om oo
=R 15. .37 . )
(?E 1), 4% IRQﬁ 'ﬁﬂ["‘?@fﬁ/ﬁ(%@ 5) HEAT HLER KTk FP A 223 0311 0.087  0.005
AR R EAE L S (£ 12) . BIRR 9.77 1.79 0.342 0. 020
F 11 10 FRZGITK 4 E R RS E
Table 11 Risk quotients of the 10 pesticides to aquatic organism
USRI Trg
KRR i T #
bk (L3 fSyEa (E3E3 ok L3
WIE I ] 0.012 0.120 0. 074 0.078 0. 076 0. 150
i AF ] 0. 000 08 0.000 15 0.000 5 0. 070 0.001 0 0.018
i 21 ok 0. 000 003 0. 000 01 0. 000 05 0. 000 06 0. 000 2 0. 003
B IR 0. 000 04 0.000 10 230 97.1 0. 007 0. 131
Iy 4k T 2% 0.012 0.025 2.808 0. 750 0. 000 003 0. 000 002
st 0. 965 4 060 0.015 0.092 0. 003 0. 090
=R 0.000 3 0.010 0.000 5 0.000 9 0. 002 0. 029
75 o 0.000 3 0. 004 0. 001 0.000 9 0.019 0. 009
SRk 3R 0.000 3 0. 004 0. 003 0.016 0. 002 0.010
IR R 0. 020 0.389 0. 040 0. 007 0. 801 0. 358
B8 12 W0, ZE RN A 10 FRAR TR IR ATk TP M ) o) £ e RN 3 1) 2 DU 34 A IR XU
A2y Al 3 R TE R (= FRme N3 me . HIYTEE @HI&O B% AR R F 11) 2 vk
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Table 12 Aquatic ecological risk assessment of the 10 pesti-

cides
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Table 13 Predicted annual average concentrations, stand-

ard threshold values and health risk assessment of the 10

pesticides
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Table 14 Reference doses through drinking water and per-

son-year risks of the 10 pesticides
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