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management in major rivers, Korea.

Abstract |

Risk assessments of pesticides detected in six major rivers during peak season were estimated for algae, Daphnia,
and fish using hazard quotient (HQ) indexes. The eight pesticides (isoprothiolane, hexaconazole, diazinon,
chlorpyrifos, prothiofos, alachlor, butachlor, molinate) were detected within the range of 0.027~12.871 pg/L.
Detection frequency of isoprothiolate was estimated to be high at 67.5%, and those of the others varied from
15.0 to 37.5%. Hazard Quotients (HQ) indexes varied by freshwater organisms (algae, Daphnia, and fish),
Overall, the ecological risk probability due to exposure of pesticides detected in major rivers did not reveal
based on HQ indexes below 1.0. Particularly, butachlor and molinate for algae, chlorpyrifos, diazinon, prothiofos
for Daphnia, and chlorpyrifos for fish acted as dominant contributors in increasing the ecological risk in six
major rivers. This implied that integrated ecological risk assessment is required using various biological species,
reflecting toxicity sensitivity. This study may provide the essential data in establishing the priority for pesticides
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Table 1. GLC operating conditions for pesticides analysis
Instruments HP 6890 (Waters Co., MA, USA)
Detector Nitrogen Phosphorus Detector (NPD, ECD)
HP-1 Capillary column
Column 30.0 m x 320 (m (i.d) x 0.25 /m (film thickness)
Column oven Temp. 60C (2min)-5/min — 120C-15/min — 270C (15min)
Temp. 250C (Injection port), 280C (Detector)
Gas Flow rate 1.3 mL/min (Carrier N»), 3.7 mL/min (Hydrogen), 60 mL/min (Air), 3.7 mL/min (Make-up N,)
AA 4% 5= F n-hexane 5 Mz AEJste] GLCZ #4 ERARE dAste] A AEE Fol WiR 257,
sten, GLC #4x27& Table 13} Zth BHE, ofF Zo tigt EC503k2 Table 3o YehiIth 2
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U 28 6T 204 & ASHES HojZ A8k A= A (hgy)es 2 F9AA ()N dE5te ok
oF 820 L24Z B2 EYE 28, B8E, o]39] th (el et 18 A5 driste] ot 22 Ao 2f3f %7}
o ool A8 £ olg3lel + e s sge . HAT:
Thhick. e SEok SR ot A ol it St c
5 H)W3lo] A2 Y= R|4x(hazard quotient indexes)o] hq; = ——PNI; c
LA S B, BAEE Bk AETA ’
o 1728k #L3I{TH(US EPA, 2006). Where Gy : AR 1914 j A&%5%e] &
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A e e el Wt A 489tk g BB o B Aeste] BrHE AL AEKVon der Ohe 5, 2009).
ECS0Zel st E4E7 g Aol 02 Zol ot webd, 4 s SARe B S8 hshe A
Table 2. Pesticides detected in six major rivers of Korea
Detected Mean 95th percentile Min. ~Max. Detection frequency Detection limit
pesticides (vg/L) (g/L) (ug/L) (%) (ng/L)
Isoprothiolane 0.092 0.162 N.D.~0.179 67.5 0.010
Hexaconazole 0.027 0.039 N.D.~0.040 17.5 0.010
Diazinon 0.029 0.096 N.D.~0.123 15.0 0.005
Chlorpyrifos 0.165 0.251 N.D.~0.252 25.0 0.010
Prothiofos 0.086 0.121 N.D.~0.125 325 0.020
Alachlor 0.095 0.178 N.D.~0.197 15.0 0.030
Butachlor 0.113 0.194 N.D.~0.242 375 0.020
Molinate 12.871 25.176 N.D.~30.263 17.5 0.040
N.D.: Not Detected
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Table 3. EC50 value used to calculate PNEC (by dividing EC50 by an assessment factor of 100) for algae, Daphnia, and fish for

pesticides detected in six major rivers

EC50 or LC50 (mg/L)

Detected
pesticides Algae Daphnia Fish References
(P.subcapitata) (D.magna) (C.carpio)
Isoprothiolane 4.58 19.00 11.40 BCPC, 2009
Hexaconazole 1.70° 2.90 5.94° BCPC, 2009
Diazinon 6.40 0.00096 7.60 Hughes, 1988; BCPC, 2009
Chlorpyrifos 0.48" 0.0017 0.002° BCPC, 2009
Prothiofos 2.30° 0.014 0.50° BCPC, 2009
Alachlor 0.012 13.00 5.80° BCPC, 2009
Butachlor 0.0018 2.40 0.574 BCPC, 2009
Molinate 0.22 14.90 16.00° BCPC, 2009

%, Unknown species (AERU, 2009), °; Mirror carp, °; Bluegil sunfish, % Scenedesmus subspicatus, ©; Rainbow trout
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Table 4. Hazard Quotient indexes for algae, Daphnia, and fish in six major rivers

Major rivers Number HQ indexes
Algae Daphnia Fish
Han it 0.020 0.006 0.003
Geum 6 0.032 0.013 0.006
Mankyung 6 0.037 0.027 0.003
Youngsan 7 0.054 0.109 0.082
Nakdong 7 0.042 0.006 0.003
Seomjin 3 0.085 0.100 0.080
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