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5 BERBIUEERE

5.1 BERBEOGRMEEERIFILALEDNIEEER
ZENBY-n-TF) BEXFTAhEANZKPTHEEN, 1.31ng/L »°2 4 BRI
0.66mg/L 1C2? (FHRABRKRE) CLHPHBALE. BTBREZHRTI-DICEART
17TE/HOBKET >N, TNTHRBABAFOTIINBY-n-TF )V 3B EEE
D 80%ETH>=. ftoT. EBBILEE (LC50) FOFEIIAREMRRE. 1H%, 28
B, TEE, 14BRBLVF21IBRIHE LEZINEBEY-n-TFVBEOERELE

ZRWE,S

5.2 RBATORRYEEE
HEBIMAEE, 1H%. 2H#E, THE 1408BL02 1 HECRBATORBWE
BEZHELE. ARMETOBBRYHEERZ 0.39~6.42 ng/lL (BREfE 1.07~7.00.
ng/L) THD., HBHMTOZHBEORFBEICH T ZEAIT 36.4~91.7 %TH > 7,
[Table 1(p.14) fHBEH - 2]

5.3 BRAMBIERE. R/MEREE

21HROEAT HORCERIELT. SRR LEREVFRD LN EHBROBHEN
EE (BOBRBE) &, 2.14ng/l (ERBEOERTEYE) TH ok,

(FRUKES %, HEHHIFLE : RBOD A 25T Yukns #E517°9)-1 GEHRITE)

[Table 2(p.15), Figure 1{p.22)]

RBIZBNT, ZRACBRUAOOEAPERINESEIEVERROEE (8
ERIBE) &, 2.14ng/L (EREROBREYME) THork,

[Table 4(p.17)]
5.4 YWBEIEEE (LC50)

TH. 14BBLU2 1 HOEKBIEEE (LC50) EFh2h 4.09 ng/L. 3.88 mg/L
BELT 2.58 mg/l (RHEE) THH. ZOBYEBEXBIZNZN 4.00~4.18 ng/L .
3.63~4.17 mg/L BLT 2.38~2.81 ng/L. TH -/,

(FRUKESY. METEIFE : Probitik Yukms #i51517°5)-11 &9EsE)

(LECEER. 2TEABEOERTEYEICES JE)
[Table 3(p.16)]

5.5 BHERB I UEMERK
BHEEERE LT, 2. 14ng/L (RPEE) BEERKICBENT, FHBARL CEKEEIE
WENTzo Fie. 3.56ng/L (ERWE) WERICEWT, BRRE L ITREEDREHE
Ranjk. NEXCHHRUMRCRERERIBREE AR o0,
EXFHhOBREREAIL. 2.140g/L & 3.56mg/LOBERIC BV CEHEBETHAEES

2o MBI TRIBEEOETRIERI AP -,
[Table 4(p.17)]
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5.6 #HAMDEKE
TENBY-n-TFNI2 lOMRBBLEL AV HORER. WIhOBEXIZBWT

by, MER L HFEREIZED LN,
(EEEAHE S %, HEtHOF ik - Fht-test Yukms #E5H517°5U-1 EHENTE)
[Table 5(p.18)]

5.7 EXEMFHAE
HEERFNER LB L TERREPRDLNARVEBEROSE RN EEIX 1. 120g/L.

BMERIBERINEVWEEROSLEWVWEEIX 1.12ng/L, BERRICEE BDONR

NEEXORSENEER S 1. 12me/LTH ok, LEOKRL D, BIECTOMOMERY

b NRVERRBEER T 51 1215/l BAEERBE (NOEC) LHK L,
(LR, 2TERMBECES < E)

5.8 HEKODH. BEEERES L UKE
SBMEEOp Hit 6.6~7.2 Thok. RBRNEHOBEBRBED 6.4~8.5 g/l
T b, FATOBER BN THAIBERRREOO%M ETH ok, (26.0CHMEA
AEREBRE - 8.25ng/L) .
21 HOHABRHIREF OKIRIT 23.0~24.5 TH D, TRTODEERITBNT 241°C D&
BRI o o
[Table 6(p.19)]

[Table 7(p.20)]
[Table 8(p.21)]

Bk
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Table 1. Measured Concentrations of Di-n-butyl phthalate During a 2i-Day Exposure of Orange killifish (Oryzias latipes) under
Flow-Through Test Conditions

Nominal Measured Concentration (mg/L)
Concentration (Percent of Nominal)
(mg/L) 0 Day 1 Day 2 Day 7 Day 14 Day 21 Day Mean
Control < 0.02 < 0.02 < 0.02 < 0,02 < 0.02 < 0.02 < 0.02
Dispersant Control < 0.02 < 0.02 < 0.02 <0.02  <0.02 <002 <002
.07 0.64 0.59 0.5  0.39 054 0.43 0.52
(59.8) (55.1)  (52.3)  (36.4)  (50.5) (40.2) (48.6)
1.7 1.19 1.08 1.15 1.12 1,20 0.97 12
(69.6) (63.2)  (67.3)  (65.5)  (70.2) (56.7) (65.5)
2.73 2.07 2.08 2.12 2.06 2.30 2.22 2.14
(75.8) (78.2)  (77.7)  (75.5)  (84.2) (81.3) (78.4)
438 3.54 3.41 3.6t 3.66  3.57  ---a 3.56
(80.8) (77.9)  (82.4)  (83.8)  (8L.5) (81.3)
7.00 6.10 6.42  ----n ———-a -—m-a —mmnt 6.26
(87.1) (91.7) (89.4)

8  No measurement was made because all orange killifish were dead at this observation time.
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Table 2. Mortality of Orange killifish (Oryzias latipes) Exposed to Di-n-butyl phthalate under Flow-Through Test Conditions

Measured Cumulative Number of Dead (Percent Mortality)
Concentration )
(mg/L) 1 Day 4 Day 7 Day 9 Day 12 Day 14 Day 16 Day 18 Day 21 Day

Control 0( 0) 1( 8 1(8 (5 1(5 1(5 1(5  1({ 5  1( 5
Dispersant Control ~ 0( 0) 0o 0)  0( 00 0( 00  0¢ 0 000 ol 0w T
o 0.52 0C 00 0( 0 0C0 0(0 1(5 1(5 1(5  2(10  2¢10)
L1z 1C5 15 1(5 1(8 20100 2(10) 2(10)  3(15)  3(18)
2,14 20100 20100 2(10)  3(15)  4(200  5(2)  1(% 94 1a¢ 09
3.56 6(30) 10(50) 10(5) 15(75) 20 (100) -t ——e-t —t -
6.26 20 (100) ——nnt B —a e a ——a —a S

& No measurement was made because all orange killifish were dead at this observation time.
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Table 3. Calculated LC50 Values for Orange killifish (Oryzias latipes) Exposed to
Di-n-butyl phthalate Based on Measured Concentrations under Flow-Through

Test Conditions

Exposure 95-Percent
Period LC50 Confidence Limits Statistical Method
(Day) (mg/L) (mg/L)
7 4.09 4.00 ~ 4.18 Probit
14 3.88 3.63 ~ 4.17 Probit
21 2.58 2.38 ~ 2.81 Probit

These are based on mean values of measured concentrations.
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Table 4. Symptoms of Toxicity Observed in Orange killifish (Oryzias latipes) Exposed to Di-n-butyl phthalate under Flow-
Through Test Conditions |

Measured Symptoms
Concentration
(mg/L} 1 Day 4 Day 7 Day 9 Day 12 Day 14 Day 16 Day 18 Day 21 Day
Control 0 0 0 0 0 0 0 0 0
Dispersant Control 0 0 0 0 0 0 0 0 0
0.52 0 0 0 0 0 0 0 0 0
1.12 0 0 0 0 0 0 0 0 0
2.14 0 0 0 0 i 2 1 1 0
o 1 1 1 1 ; - - - e
6.26 0 -—-a - -—-2a ——-2 -8 -—-a ——-a ———d

a

No measurement was made because all orange killifish were dead at this observation time.
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Table 5. Fish Weight (g)

Measured Concentration (mg/L)

No. Cont. Disp.Comt  0.52 1.12 2.14 3.56 6.26
1 0.176  0.248  0.236  0.38¢  0.178  ---2 et
2 0.218  0.202  0.18  .0.251  0.203  ---a -
3 0.153  0.124  0.108  0.195  0.218 -2 ——-a
4 0.196  0.203  0.296  0.208  0.140  ---2 —-a
5 0.189  0.288  0.330  0.178  0.209  ---a -2
6 0.213  0.208  0.235  0.258  0.065  ---a -2
7 0.247  0.168  0.204  0.188  0.191 -—-a -2
8 0.298  0.231  0.280  0.231  0.210  ---a -
9 0.142  0.168  0.222  0.221 = ---2 ——-a ——-2
10 0.265  0.254  0.215  0.199  ---a -2 -2
11 0.193  0.274  0.200  0.256  ---a -2 -
12 0.179  0.183  0.084  0.144  ---2 - -
13 0.185  0.200  0.109  0.072  ---a — -2
14 0.268  0.225  0.092  0.201  --—-a - —--a
15 0.279  0.189  0.208  0.141  ---a - —--a
16 0.117  0.257  0.281  0.080  ---a ——-a -2
17 0.18  0.152  0.162  0.213  --—-a ——-a -—-a
18 0.135  0.190  0.153  ---2 -2 —--a ——-a
19 0.223  0.198  ---a - —--a ——-2 —-a
20 -2 0.237  ---a — —-a ——-a -2

2 No measurement was made because the orange killifish were dead
before this observation time.
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Table 6.  pH Values During a 96-Hour Flow-Through Exposure of Orange killifish (Oryzias latipes) to Di-n-butyl phthalate

Measured oH
Concentration

(mg/L) 0 Day 3 Day 6 Day 8 Day 10 Day 13 Day 15 Day 17 Day 19 Day 21 Day

Control 6.7 7.0 6.7 6.6 6.8 6.6 6.9 7.1 7.1 7.1
Dispersant Control 6.8 7.0 6.8 6.7 6.9 6.6 6.8 7.0 7.0 7.1

0.52 6.9 7.0 6.8 6.7 6.9 6.6 6.8 7.1 7.1 7.1
1.12 6.9 7.1 6.8 6.7 7.0 6.6 6.8 7.1 7.1 7.1
2.14 5.9 7.1 6.9 6.8 7.0 6.6 6.9 7.1 7.1 .2
3.56 7.0 7.1 6.9 6.8 7.0 a— — _— - -2
6.26 7.0 -2 —-2 —-2 ——-a ———d —-d ———i —-a __.a

a

-19-
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Table 7.

Di-n-butyl phthalate

Dissolved Oxygen Concentrations During a 96-Hour Flow-Through Exposure of Orange killifish (Oryzias latipes) to

Measured Dissolved Qxygen Concentration
Concentration (mg/L)
{(mg/L) 0 Day 3 Day 6 Day 8 Day 10 Day 13 Day 15 Day 17 Day 19 Day 21 Day
Control 8.3 8.0 7.9 8.0 7.3 7.8 7.4 8.4 7.6 7.5
Dispersant Control 8.5 7.6 7.5 7.5 6.9 6.5 6.4 7.2 6.8 6.8
0.52 8.4 7.7 7.7 7.6 7.2 6.9 7.2 7.9 7.1 6.9
112 8.5 7.5 1.9 7.8 7.2 7.2 7.0 8.0 7.0 7.1
914 8.5 8.0 8.1 8.1 7.6 7.3 7.5 8.3 7.3 7.5
3.56 8.3 7.7 8.0 8.0 7.5 a e a4 a
......... — - e - — — —

a No measurement was made because all orange killifish were dead at this observation time.
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Table 8. Temperature Values During a 96-Hour Flow-Through Exposure of Orange killifish (Oryzias latipes) to Di-n-butyl

phthalate
Measured Temperature { °C )
Concentration ‘

(mg/L) 0 Day 3 Day 6 Day B Day 10 Day 13 Day 15 Day 17T Day 19 Day 21 Day

Control 23.9 93.3 23.0  23.6 23.8 24,2  24.3 24.1. 241 23.7
Dispersant Control  23.8 23.7 23.2 23.4 23.7 24.3 24.4 2.2 24.4 24.1

0.52 2.7 2.9 23.4 23.5  23.6 243 245 24 wha i
1.12 23.3 23.8 23.3  23.4 23,7 24.2  24.2  24.4 243 24.0
2.14 23.5 23.9 93.2 93.3 23.8 24.1 24,2 24.4 24.2 23.8
9.56 23.8 239 23.4  23.4 23.8 a ——a -t _a s
6_26 23.8 —-_———i _—1f _——3 —— —-;; ——a ——— ——:A J— )

No measurement was made because all orange killifish were dead at this observation time.
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Figure | Concentration-Response Curve of Di-n-butyl phthalate

Mortality in Orange killifish
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Water Quality of Dilution Water

Parameter Concentration
BOD 0.8 mg/L
COD <0.6 mg/L

pl .95
Coliform group hacteria N.D.
Mercury <0.00005ng/L
Copper <0.001 mg/L
Cadmium <0.001 mg/L
Zinc 0.006 mg/L
Lead <0.005 mg/L
Chromium <0.01 mg/L
Iron 0.005 mg/L
Free chlorine <0.0 ng/L
Fluoride <0.05 mg/L
Ammonium ion <0.1 mg/L
Arsenic <0.01 mg/L
Evaporation residue 52.0 mg/L
Electric conductivity 4.23 nS/m
Total hardness {as Cal0,) 16.2 ng/L
Alkalinity 18.8 mg/L
Total organophosphorus compounds <0.1 mg/L
Herbicide Simazin <0.0003 mg/L
Herbicide Thiobencarb <0.002 mg/L

Fungicide Thiuram

<0.0006 mg/L
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R D 547 75 3k

1 HBROSH Hik
BRABRKELOHEAK 0.5~ 1.50l 251 7 VICERLE,
PEEEN2 Ong/L2A 2B FOBBETER LA,
HPLCOZ—b¥ 75—ttty LT—EBREEEA LK,
REBED CHRVEBE ERD .

2 BEmEIOMN 74— (HPLC) filesis

Az h :C18 oSum 4. 6mmégXx150mm
HZLBRE :40°C
L KT ZMYN=13,/87
RE : 1.0ml/min
?Ili‘ :20ul
3 RBER
BERBEARLTC, TEAZBEISEINZ 5810 MU LOBEESZ AR L. B
BRI, [ Figure 1{p.27)]

REHEBICHRERK (234> ML) OFEETV. COBRBRICLhEET S,

4  HHNEUEER
AR RABIARE RS LR Ch 2SR U CEN USSR — 28 % 5 LT BU R

é"'ik&bf::o
7Y NVEY-n-TF) 1.003ng/L {EEE OB 99.9%. 10.03ng/L iBEED EILE

X 98.5% TCH ok,
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Figure 1

Calibration Curve of Di-n-butyl phthalate by HPLC Analysis

Input Data

No. Concentration Peak Area
ng/L mAU- sec

1 0.5 2.14130

2 1.0 3.98163

! 4.0 15.52237

4 10.0 38.83638

5 20.0 77.63517

Y (Peak Area)= 0.0811214 + 2.87691 X (Concentration)
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Figure 2 Representative chromatograms

(1) Standard 10.0mg/L
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Figure 2 Continued
(2) Control ; Day 0
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Figure 2 Continued
(4) 1.07mg/L nominal; Day 0
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Figure 2 Continued
(6) 2.73mg/L nominal; Day 0

VWDI A, Wevelength=254 nm of 0414MMP3¥009-0901.D
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