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Studies on Evaluation of Water Quality by Using Detection Index Value
Based on Survey of 102 Pesticides in Raw and Tap Water in Hyogo Prefecture
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The evaluation method by using detection index value was newly introduced. The method involves taking each
individual value of the pesticides detected in the water and dividing it by the target value. The sum of the values
is defined as the detection index value, which is observed not to be over 1. Accordingly, the concentration of 102
pesticides in raw and tap water collected from 15 points (in June in 2004) and 3 points (from June to Nov. in 2004)
in Hyogo Prefecture was measured and evaluated the water quality by the detection index value. Since the
detection index value at the sampling points was low in that it was 0 — 0.10 for the raw water and 0 — 0.015 for
the tap water, the safety of the drinking water was assured. In the 15 sampling points, from the raw water, 14
kinds of herbicide including Bentazone, 6 kinds of fungicide including Carpropamid, and 5 kinds of insecticide
including Fipronil were detected. Fourteen kinds of pesticides detected in tap water were recognized among them
from raw water. These pesticides have often been used for paddy rice farming. In the 3 sampling points, from the
raw water, Bromobutide, Molinate, and Chloroneb were detected at high frequency. Pesticides that became factors
to indicate a comparatively high detection index value were Fenthion, Benomyl, Carbaryl and Fipronil possessing
strong toxicity. In order to protect drinking water from 102 pesticides pollution, it is important to continue
monitoring pesticides, to evaluate the water quality by the detection index value, and to survey their behaviors in

water treatment processes.
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Fig.1 Sampling points in Hyogo Prefecture.
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Table 1 Limits of quantitation(LOQ) and analytical methods of 102 pesticides

No. Pesticides Target valugl LOQ | Analytical No. Pesticides Target valuel LOQ |Analytical
(pg/L) (ng/L) | method (pg/L) (pg/L) | method
1 Thiram 20 0.2 A 52 Mefenacet 9 0.002 B
2 Simazine 3 0.004 B 53 Pretilachlor 40 0.003
3 Thiobencarb 20 0.002 B 54 Isoprocarb 10 0.05 B
4 1,3-dichloropropene 2 0.02 C 55 | Thiophanate-methyl 300 2 A
5 Isoxathion 8 0.01 B 56 Thenylchlor 200 0.02 B
6 Diazinon 5 0.02 B 57 Methidathion 4 0.01 B
7 Fenitrothion 3 0.01 B 58 Carpropamid 40 0.1 A
8 Isoprothiolane 40 0.003 B 59 Bromobutide 40 0.003 B
9 Chlorothalonil 50 0.01 B 60 Molinate 5 0.003 B
10 Propyzamide 50 0.005 B 61 Procymidone 90 0.1 B
11 Dichlorvos 8 0.05 B 62 Anilofos 3 0.03 B
12 Fenobucarb 30 0.01 B 63 Atrazine 10 0.05 B
13 Chlornitrofen 0.1 0.01 B 64 Dalapon 80 0.8 D
14 CNP-amino - 0.05 B 65 Dichlobenil 10 0.01 B
15 Iprobenfos 8 0.003 B 66 Dimethoate 50 0.01 B
16 EPN 6 0.05 B 67 Diquat 5 0.05 E
17 Bentazone 200 0.05 A 68 Diuron 20 0.1 A
18 Carbofuran 5 0.01 A 69 Endosulfan 10 0.05 B
19 2,4-D 30 0.05 A 70 Etofenprox 80 0.05 B
20 Triclopyr 6 0.06 A 71 Fenthion 1 0.003 B
21 Acephate 80 0.2 A 72 Glyphosate 2000 20 F
22 Isofenphos 1 0.01 B 73 Malathion 50 0.05 B
23 Chlorpyrifos 30 0.05 B 74 Methomyl 30 3 A
24 Trichlorfon 30 0.05 B 75 Benomyl 20 0.2 A
25 Pyridaphenthion 2 0.02 B 76 Benfuracarb 40 0.2 A
26 Iprodione 300 0.02 B 77 Simetryn 30 0.003 B
27 Etridiazole 4 0.01 B 78 Dimepiperate 3 0.02 B
28 Oxine-copper 40 0.4 A 79 Phenthoate 4 0.04 B
29 Captan 300 0.1 B 80 Buprofezin 20 0.01 B
30 Chlorneb 50 0.02 B 81 Ethylthiometon 4 0.04 B
31 Tolclofos-methyl 200 0.01 B 82 Probenazole 50 0.5 A
32 Flutolanil 200 0.004 B 83 Esprocarb 10 0.1 B
33 Pencycuron 40 0.1 B 84 Dymron 800 0.02 A
34 Metalaxyl 50 0.05 B 85 Bifenox 200 0.1 B
35 Mepronil 100 0.01 B 86 | Bensulfuron-methyl 400 0.1 A
36 Asulam 200 0.5 A 87 Tricyclazole 80 0.8 A
37 Dithiopyr 8 0.01 B 88 Piperophos 09 0.009 B
38 Terbucarb 20 0.01 B 89 Dimethametryn 20 0.01 B
39 Napropamide 30 0.01 B 90 Azoxystrobin 500 0.2 A
40 Pyributicarb 20 0.02 B 91 |Iminoctadine triacetate 6 0.06 E
41 Butamifos 10 0.05 B 92 Fosetyl 2000 20 D
42 Bensulide 100 0.01 A 93 Polycarbamate 30 0.3 G
43 Benfluralin 80 0.01 B 94 | Halosulfuron-methyl 300 0.2 A
44 Pendimethalin 100 0.01 B 95 Flazasulfuron 30 0.1 A
45 Mecoprop 5 0.05 A 96 Thiodicarb 80 0.2 A
46 Methyldymron 30 0.05 B 97 Propiconazole 50 0.05 B
47 Alachlor 10 0.02 B 98 Siduron 300 1 A
48 Carbaryl 50 0.2 A 99 Pyriproxyfen 200 0.01 B
49 Edifenphos 6 0.05 B 100 Trifluralin 60 0.01 B
50 Pyroquilon 40 0.002 B 101 Cafenstrole 8 0.005 B
51 Fthalide 100 0.003 B 102 Fipronil 0.5 0.003 A, B
A: Solid phase extraction - LC/MS E: Solid phase extraction -HILIC- LC/MS
B: Solid phase(No.14: liquid-liquid) extraction - GC/MS F: HPLC-Florescence detection
C: Purge and trap - GC/MS G: Alkali decomposition derivatization liquid-liquid extraction - GC/MS

D: Large volume injection - LC/MS(/MS; No.64,N0.92), liquid-liquid extraction-derivatization-GC/MS(No.64)

Target value : water quality management target-setting item
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Table 2 Concentration of pesticides detected in raw and tap water collected at 15 points in Hyogo Prefecture in June, 2004

Sampling point A B C D E F G H 1 J K L M N (6]
Pesticides Use Lake  Riv. Riv. Riv. Riv. Riv. Riv-bed S W. S W. SW. SW. SW SW DWW DW
Bentazone H RW 0.15 0.79 029 0.08 077 0.30 0.24
a7 TW. 0.77 0.18 0.64
Dymron H RW 003 075 0.09 002 013 0.05 0.08
(84) T.W.
Simetryn H RW. 0005 0021 0.157 0.006 0.021
(77) T.W. 0.004
Diquat H RW. 0.2 0.3 0.3 0.2
(67) T.W.
Pretilachlor H RW. 0011 0.038 0.023
(53) TW. 0.010 0.004
Bromobutide H RW. 0084 0297 0.058
(59 TW. 0.048 0.008 0.057
Molinate H RW 0.011 0.012 0.017
(60) TW. 0.004
Simazine H RW 0.021
(2) T.W.
Thiobencarb H RW 0.063
(3) TW. 0.032
Propyzamide H RW 0.051
(10) T.W. 0.044
Mefenacet H RW 0.107
(52) T.W.
Piperophos H RW. 0.017
(88) T.W.
Dimethametryn H RW. 0.021
(89) T.W.
Cafenstrole H RW. 0.091
(101) TW 0.008
Carpropamid F RW. 0.3 0.3
(58) T.W.
Isoprothiolane F  RW 0.028
(8) TW. 0.005
Iprobenfos F RW 0.026
(15) TW. 0.005
Flutolanil F  RW 0.011
(32) T.W.
Pyroquilon F RW 0.076
(50 TW. 0.034
Fthalide F  RW 0.010
(51) T.W.
Carbaryl I RW 0.8 1.1 0.9
(48) T.W.
Fenthion I RW 0.015 0.011 0.019
(7)) TW, 0.008 0.008 0.013
Carbofuran* I RW. 0.05
(18) T.W. 0.01
Dimethoate I RW. 003
(66) TW. 001
Fipronil I RW 0005 0.008 0.006 0.005 0.004 0.006 0.005 0.004
(102) T.W.
Total concentration RW. 0170 1.656 1238 0.019 0343 0.224 1591 1.664 0.678 0304 1.100 0300 0.080 0.257
TW. 0072 0.074 0.868 0.013 0.180 0.640  0.057

*: Decomposition product of carbosulfan Unit: pg/L
H: Herbicide, F: Fungicide, I: Insecticide, S. W.: Shallow well, D. W.:
(): No. shown in Table 1

Deep Well, R. W.: Raw Water, T. W.: Tap Water, Riv.: River
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Fig.2 Comparison of total concentration and detection index value of pesticides
Riv: River, S.W.: Shallow well, D.W.: Deep well
A~O: Sampling points shown in Fig.1.



INSDOHEORERENSMERFRICL 2/ H
R CKE 2 f i3 2 B/ IOR S L.
RERICBITAKFEOREELE LT, KON
KSR TH D EFADK 552 Lo T
L. AWFEMHER OB EZ T, KRTIIEBIEALER
LR SERKIFEOOEHSE LTHEY ZHLTW
5. F72, BARDAKEAKIFIZE O 5 M FKDOE AL,
FAGEFEES (FEMBUKE 167 & n’) 2BV TiE
25 %, S AGE (FERMBUKE 3 En’) 2BV Tk
52 % THDH. TDI=, W KD IR T 4 E /Y
WHBEETHLIZIEREBEZLND.

eE, SRIOFEESSRMSICEIT S REE LRI
L AR X, JFAK TREE 0.10, H/K T
£ 0.015 /R L7z, 2400 OEIFHAMME 1 LT
IEFIBENMEICH o 7208, FARICERENSZ RS
MR, BHEO VBRI S Fu7o R o 3R

RERHAETIAREVEETHLI I N EA L.

3) HEAKAERIZ X 5 IR E DA

EENREH I 14 R OFKEZEDKEKIZ
DOV T R 2 FLE MR T L7z, AKEKIZEB W TR
SHHERehoBERKE, 747 u=1, EXn
KA, XAfrbay, VIV Uy b, YUY, ATz
Ty b, VAXZARNYL, AT aRI K, T
K=, 7T 4K, BAXY Lo 1l B 0~
50%FE L CWIEEEIIC A MY Y, EY X— |,
B 7z Aba—, £ FaFFT7, £ 7ax
VRA, Eaxay, AVRTTL, VA PT—}
D 8 B, MSIZLVIENDH DN 50 %Ll EEGFL
TWERETI e eI F (86 %), 7= FA4y
(55~78 %), Z7uETF K (3~100 %), FAX
A7 (51 %), FVvFT7ra— (0~95 %),
Ry B (0~98 %) Thote. KPEEOEFR
LB & B A3 RO W TIE, 135 Ko e A
TELI-BE 2, KA LOBHE 2 R3H0, Lo
11 IO 5 5 o R 2T #E K | T o 23
L8R L ME Y SN THY, 410 100 %rESH
TWEERBERIFERICLIDETHLIEEZLN
7=. 72, BEXaR RS D 10 BEOEZAHEN
FEE (A2hHEFEIRE 1. omg/L, 24 Kif]) T, %R
DETERVWA T 2y NMEOEL ORI (R
BRT—F) BDROONT-ZEnD, HRKLEIZ K
2 P SRR 25 (TR AR TR SO TE MR IR AL D 53 LR
EOWbDEEZ N, Fub I NIEHESEL
L oL BH0, SEOFERE L L
TV e, FAR VT IREA OB 20 IR

A 86. 6 B & BRI E VWV DIZX LT, 30 4 TH
KeEVolBiarHE *0 550, 4 HORKE
NOITRBERIC L D2 5N ENEDEE X B
. —F, 7TaEe7F FIIKEADND OB N H
HEENTWLEIEY Thy, Fhrxr DER CREERT
— &) THFNEIC K D 5 AR ) He i i IR 8 75 38
CThote. A0, JFKTHRH STz EEDGF KL
IR IC BT DM 2B OV T, RIZ+HICH
e ME SN TRV EBIEN BN S FEL T
Lz, WMHFEIZLDHMIZT TR, A2 L D
FRAb o fiR, BEEILEOIEMEIRWAE 72 & & &b T2
BICBT %8 (BREE) 220 T, 4% BIZHM
RN MBEBTHDLZ ENE L.

2. E3HSICRBITARANEHHE
1) BEFEOR RN

TR BT 2 EM 2 FAEMA, HEAK (A H
R, 7K (C #8) B L OMRIEAK (G HiL) o 3
#5125 6 H~11 HDFKE K OUKE K H RS
A Table 3 (2R L7z, A #IA DKM BITE~R 9
BEBBE I, RbEHEE CTRESRTZDIEXT
oE7F K (0.008~0.084pg/L) T, 6 AIlH&bHE
<, BEICHAD LR 11 AEToOM, AR
Nl-. RWT, 74 Fa=n3E, RoF R
2 [ vz, CHUS DA BITENR 11 BN
BHEh7. RbEEECHREINTZZOEFTE Y 32—
F (0.004~0.011¢/L) T, 6 HIZwbE<, HB~x
WD LRSS 9 AETo/l, MAKRE S, &k
WTC, 74702 )L Z M3 H, VA K
Vo, XA4buy, 7o F4 004 2 Mg S
7o G HEDFKNGITES 5 BE I 7.
EbEEETHRESHT-0IZ 7 aax7 (0.009~
0.015ug/L) T, TA~9 BIcmABE ST, KW
T, RNy Un2mBt &z,
BIEOERREN DA B &, RS iz BT
RTINHLOHMITHEREIN TV, 7 rETF R
XA S OHIRIZ B W TKHEBREAIE LT6 ADH
M2 EHICHER STz Y x— b C #iA0
Hisgk o IR FEEREAIE LC 6 HIZA STV,
ZoMIBIZBITAEY X — FOMFEHEEIX 6.6
kg/km® -4 & LR 96 THXET O HC 2 FHIZHEVWMET
Holz B ¢S TRHSN 7 mex T ixa
T DR N T T AR MRS ~9 A o #ifH
WCHA S S TR, RHSNR S L<—%
L Cu7-.

-
[



SRR BREIRI AT e v v A —FCE 55, 2008

Table 3 Concentration of pesticides detected in raw and tap water collected at three points in Hyogo Prefecture

from June to November, 2004

22-Jun 27-Jul 27-Aug 29-Sep 19-Oct 26-Nov
Pesticides Use RW. T.W. RW TW RW TW RW TW RW TW RW TW
Bromobutide(59) H  0.084 0.048 0.057 0.038 0.038 0.018 0.046 0.033 0.010 0.008
Bentazone(17) H 0.05 0.07
Benomyl(75) F 0.4
Point Dimethoate(66) I 0.03 0.01
A Dymron(84) H 0.03
Fenthion(71) I 0.019 0.010
Pretilachlor(53) H 0.011 0.010
Simetryn(77) H 0.005
Fipronil(102) I 0.005 0.006 0.004
Molinate(60) H 0011 0.004 0.008 0.005 0.004 0.004
Bentazone(17) H 079 077 037 031 0.05
Simetryn(77) H 0.157 0.004 0.008 0.004
Dymron(84) H 0.09 0.02
Point Fenthion(71) I 0011 0.008 0.033  0.021
C  Pyroquilon(50) F  0.076 0.034
Propyzamide(10) H 0.051 0.044
Iprobenfos(15) F 0.026 0.005
Simazine(2) H 0.021
Pencycuron(33) F 0.014 0.010
Fipronil(102) I 0.006 0.007 0.004
Chloroneb(30) F 0.012 0.007 0.009 0.009 0.015 0.009
Point Fenthion(71) I 0.013  0.009
G Simetryn(77) H 0.021
Bentazone(17) H 0.77 0.64 0.09
Carbaryl(48) I 0.8
H: Herbicide, F: Fungicide, I: Insecticide, R. W.: Raw water, T. W.: Tap water Unit: pg/L

() : No. shown in Table 1
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