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3.2 W®EK
BRAAK (ANKEHRCAELTIE, BRAKE LTHEShTND) 2IHAT

TR - 28N LEKEXSIC, ERETALE— (HL(EROR K PERRBL

UEMER) #BLTHW:,.
FBKOERAE L LT, FEH9.Tng /L (CaCOsirE), pHMBT.0CH >k,

[fHEEe—1]
3.3 HBARBLIIHEEES
HAAEBREE : TEN L 7EHAVWIEGHRER
AEES . BLBEHZAE—H—
1BIE4E . K, HEEBEKBEREE 7-NV>4ry (PR CL100E)
KEBE : RENEEE T—F—D0H— (F4 7Y KEF4 TR-TIE)
BLUTpHA—F —ARBREE
p HEt: pPHA-7—-(EBEFER HXY¥=—-LAB pHA—-¥%¥-F-22)

BEM#EH: DO METER (EBHE{ER OM-14)

3.4 HREEORE
FHRABOKER. 40HA0- L MBICEE (LC50)iX 2.07 mg/L, 0%IECREMEE 0.93 ng/L
LUFBLTIORFECRIERE 5.18 ng/L THo i,
CORRESEIT LT, ARBTIE 1.01 ng/L . 1.58 ng/L . 2.74 ng/L . 4.49 mg/L |
7.16 mg/L O 5 BEREFEL .

3.5 HBHMOAR
ZHNEBEZ-n-TFN 1L.00gERE L. 10EROEE 2 HCO-50 & ZREAK 500 nl
EMATO0~T0CIZRSD, FESFA F—THAMERE, IL AXT7FX0CEBL. 7
ZNVEED-n-TF) 0. It % FBEREN L,
R 54~365nL 24E L. ZhENIL ART75 22 TCEBLTHBHEARAREEOMH
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SRR B L UUREEICEERAE L D EBKL. Onl 2L, HP LCIZX b4
Lz, RBAKOAIICELTIE, EHAESICIRERK (#EL1.0, 5.0 ng/L) OEZET
WV, REBEDSROE-FEECOEREERE Lz, HFHRMARRE-21CRLE,

3.7 HERIEME
BEEEARICHEALAKETHRLARAUVROERBIUERGERZAE L. 88
MBIk,
ERBAHORRMODE. AFBRRAEE, KEZHER. KBAEFCHEAREZ 18X
K% pI10BHA LK. i AEERAE. KEIRZBME+TEE 1 ERELE,
REMAE. 24, 48, RRUBKHBCHECHEE BB TLEICBEINEE
HOBBERHIRE (8l ABRB~ORGRE. FERERKL, BKEE. HRHEED
RE, hEEL, #Hrh, HOT) 2EF Lz, ACEEERELZES. KEORL
PRI SRWEIEPHPITED BRz.
*: Ho AOETCREBICE MOARIEPRWEKREEC AR LE

EROEH
BBEX O K L HHRAKE (10B) »orLE (%) ZEH L., Probit H®icL b
AWRTTHE (LCS0)EEH L, /. FOBUEEBRROEL L,
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5 BRBIUEER

5.1 RBASOERMICEELZRELELRDNSREER
IINBET-n-TFNV B AYhEANEKPTCHEEN, 1.3 ng/L H24REAHEIC
0.66mg/L =23 (THABRER) CLHPHBELE, REBELZHFT 2 LDIHAAT
108/ B Ok EfTo =, FNTHREABEFO7INEY -n-TF)V BEERED

SO%E—F@QEQ )
BT, EEBFFEE (LC50) Zo5EICIMRREEICRELE7INVEY-n-TF N

EBEORWMTEZAN,

5.2 BEBAKTORRYERE -
HEREAR B L CUBBFICHEEB L UVERKTOBERYHEE 2 AE L - ABREHE
HEEs D 5 BRE O REXRBAHOBRMEREL 0.48~6.3Tng/L ThHo7-. REBE
R B RBBEOHIAI 47.5~89.0% TH > e |
[Table 1(p.15), {tEHEH—2]
5.3 ¥EBILEE (LC50)
TINEET-n-TFVICHREMBE L XYV HOFTRIZL. 92 ng/L (RERE) T
OBEXT 0~10%. 3.94 ng/L (MEEE) U LOBEXT 90~100%TH >z HEK
OFTHT 0% THol=e 7INVBED-n-TFNVOREEBEICHK D {6RKHOLHBIILE
B (LC50) id 2.75 mg/LTH b, FDB%EFXMIT 2. 13mg/L~3.55ng/L TH > 7.
(BRk#E 5%, HatiFE - SHBIERR Probitik)
[Table 2(p.16), Figure 1(p.23)]
[Table 3(p.17]
5.4 IXFCREEESLTIONFTECREBE
THNBY-n-TFVICHERRE LAY HO 0YECESEEIS 1.030g/L (B5E
BE) THh. I00%FECRIEEEIT 6.20mg/L (REEE) THo=,
[Table 4(p.18), Figure 1(p.23)]
5.5 #SHER
BHERE LT 3.%4ng/L (FIEEE) OBERICEWTEERERSK, BkESH., HE

HEEOREXHR TN, MBETRABHMTCRERERIBRREIh R o2,
[Table 5(p.19)]
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5.6 HEBKOKE. BERFEEBITPH
HBEBEPOpHIZ 7.2~7.8 THok, MBHRAPOBEHRREEIL 8.1~10.7 ng/L
THH., TARTOABKECHRNBTFERREEDORLL ETH o, 10°CLLTOKEER K
BIZE D24 I CICRFRBLUTAHWEED., BERZEE ALBMIKEBICRoELBDN D,
(24.0°COMMBAFERER : 8.25mg/L)

SRR O AR P D KEIF23.5~24.5CTH o /=,
[Table 6(p.20}]
[Table 7(p.21)]
[Table 8(p.22)]

_14._



Table 1. Measured Concentrations of Di-n-butyl Phthalate During a 96-Hour Exposure
of Orange killifish (Oryzias latipes) under Flow-through Test Conditions

Nominal Measured Concentration Percent
Concentration (mg/L) of
(mg/L) 0 Hour 24 Hour 48 Hour 72 Hour 96 Hour Mean Nominal
Control <0.05 ---- -——= -——~ < 0.05 Sl -—==
Dispersant Control < 0.05  ---- -——- - < (.05 S -—
1.01 0.86 0.69 0.48 0.53 0.53 0.62 61.4
1.58 1.29 1.08 0.96 0.95 0.89 1.03 65.2
2.74 2.43 2.11 1.65 1.72 1.71 1.92 70.1
4.49 4.01 3.75 3.99 3.97 3.98 3.94 87.8
7.18 6.37 6.03 —em2 ———2 -3 §.20 86.6

¢  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

Nominal Cumulative Number of Dead (Percent Mortality)
Concentration
{mg/L) 24 Hour 48 Hour 72 Hour 96 Hour
Control 0( 0) 0( 0) 0(¢ 0 0( 0}
Dispersant Control 0o( 0) 0( 0) 0( 0) 0( 0)
1.01 1( 10) 1( 10) 1( 10) 1( 10)
1.58 0( 0) 0( 0) 0( 0) 0( 0)
2.74 1( 10) 1( 10) 1( 10) 1( 10)
4.43 4 { 40) 9( 90) 9( 90) 3 ( 90)
7.16 10 (100) 10 (100) 10 (100) 10 (100)
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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
(Hour) (mg/L) (mg/L)
24 3.41 2.44 ~ 520 Probit
48 2.75 2,13 ~ 3.55 Probit
72 2.75 2.13 ~ 3.55 Probit
96 2.75 2.13 ~ 3.55 Probit
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Table 4. Observation of Highest Concentration in 0% Mortality and Lowest

Concentration in 100% Mortality Values

Exposure Highest Concentration in Lowest Concentration in
Period 0% Mortality 100% Mortality
(Hour) "~ {mg/L) - (mg/L)

24 1.03 6.20
48 1.03 6.20
72 1.03 6.20
95 1.03 6.20

_18_



Table 5. Symptoms of Toxicity Observed in Orange killifish (Oryzias latipes)
Exposed to Di-n-butyl Phthalate under Flow-through Test Conditions

Nominal Symptoms
Concentration
(mg/L) 24 Hour 48 Hour 72 Hour 96 Hour
Control 0 0 0 0
Dispersant Control . 0 0 0 0
1.01 0 0 0 0
1.58 0 0 0 0
2.74 0 0 0 0
4.49 2 0 0 0
7.16 0 0 0 0
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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

Nominal pH
Concentration

(ng/L) 0 Hour 24 Hour 48 Hour 72 Hour 96 Hour
Control 7.6 7.6 7.8 7.7 7.4
Dispersant Control 7.5 7.5 7.7 7.6 7.4
1.01 7.5 7.3 7.5 7.4 7.2
1.58 7.3 7.3 7.4 7.5 7.2
2.74 7.3 7.2 7.4 7.5 7.2
4.49 7.2 7.2 7.4 7.5 7.2
7.16 7.2 7.4 ——--i ----d ----2

a No measurement was made because all Orange killifish were dead at this

observation time.
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Table 7. Dissolved Oxygen Concentrations During a 96-Hour Flow-through Exposure of
Orange killifish (Oryzias latipes) to Di-n-butyl Phthalate

Nominal Dissolved Oxygen Concentration
Concentration (mg/L)

(mg/L) 0 Hour 24 Hour 48 Hour 72 Hour 96 Hour
Control 9.2 9.8 9.6 10.7 9.2
Dispersant Control 8.8 9.2 8.6 9.8 8.6
1.01 8.9 9.1 8.7 9.9 8.7
1.58 8.8 9.4 8.6 9.7 8.1
2,74 8.8 8.9 8.4 9.6 8.4
4.49 8.8 9.2 10.6 10.2 8.7
7.18 8.9 8.9 -t -——-2 ----a

8 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

Nominal Temperature ( °C )

Concentration
(mg/L) 0 Hour 24 Hour 48 Hour 72 Hour 96 Hour
Control 23.7 24.5 24.2 23.5 23.5

Dispersant Control 23.8 24.2 24.0 23.8 23.8

1.01 23.6 23.9 - 23.7 23.5 23.6
1.58 23.7 24.0 23.9 23.8 23.9
2.74 23.7 24.1 23.8 23.8 23.9
4.49 23.7 24.0 24.0 23.9 23.9
7.16 23.9 ==t -—--2 ----8 ~---2

a No measurement was made because all Orange killifish were dead at this

observation time.
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Figure 1 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
Mercury <0.003 mg/L
Copper <0.005 mg/L
Cadmium <0.02 mg/L
Zinc <0.03 mg/L
Lead <0.2 mg/L
Chromium <0.05 mg/L
Iron <0.005 mg/L
Free chlorine <0.05 mg/L
Fluoride <0.05 ng/L
Ammonium ion <0.1 mg/L
Arsenic <0.001 mg/L
Evaporation residue 48.0 mg/L
Electric conductivity 8.9 mS/m
Total hardness (as CaC0,) 19.7 mg/L
Alkalinity 14.9 ng/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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1

BRI D AT 5

HEBR D2 5

FEBRAELIOERK 0.5~ 1.5nL /54 7VICERL,
PEBED 2 0mg/L 2HX BRI TFORBETHRL 2.
HPLCOFA— MY 7o—ilty PLT—EREZEBHEALE,
BRB>OHBYEBEEERD:,

2 mE#EEZIDNIST74— (HPLC) PESRM

HZ A :C18 5um, 4. 6mme@gxX150mm
T LARE :40°C
BE®E K/ TEIZMIVNV=13,/87
R : 1. 0al/min
AR :20~100uL
3 BMER

4

RERBEZHFR LTESRAMNED S PEREELEHFZENS 5 RS ML LOFER

ZAEL. RERERY, HESLEREERERLE,
MEDBIT|BEER (271 bUAE) OREZTH, HAEZ 1 0%UATHIIZZ
ORERICEIDERT 2. BHRZ1 0 %2 2BABEREERLET,

[ Figure 1(p.28)]

AN E LR
BRI IR R Y LR 2R R UTER U RERO—Z 8 250 LT EHK

%g%gj%&bjto
ZENEY-n-7F )N 1.05mg/LoBIIREKIT 102.3%., 10.76ng/LOEUNET 99.4% T

Hol.
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Calibration Curve of Di-n-butyl Phthalate by HPLC Analysis

Figure 1.
Input Data
Na, Concentration Peak Area
(ng/L) (mAU- sec)

1 0 0

2 0.2 0.85613
3 1.0 4.14233
4 2.0 8.21019
5 5.0 20.33646
) 10.0 40.66641

Y (Peak Area)= 4.06860 X (Concentration)
¥ =1.000

v : coefficient of correlation

50

(mAU - sec)
b4 S

[
(=]

Peak area

10

Concentration (mg/L)
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Figure 2. Representative chromatograms

(1) Standard 1.06mg/L

VWOT A, Kavelength=754 nm of OI0HPZROE-30ID
mAl
1.4 4
1.2
l_-

0.8

4.180

0.8 4
] Di-n-butyl phthalate

o0é ]

6.2
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Figure 2.  Continued
(2) Control ; Day O

LU

1.4 4

0.8
0.6 4
0.4
0.2 4

¢

WIT 4, Vavelength=254 1 of OJ03AFIVO0T-0705.0

(3) Dispersant Control ; Day 0

0.8:
0.6:
0.4-_:
"

0

=

1 i 3 4
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Figure 2. Continued
(4) 1.01 mg/L nominal; Day 0

VT L TaveloagTazT84 on ol FIRTNNFTRCES-TORTY
Fyy
LA~
Lt
)]
i
[ =
Ll
-
04 Di-n-butyl phthalate
14
[
! i 1 H i 1

(5) 1.01 mg/L nominal; Day-Zl

[T WWDT A, ¥avelengib=253 mm of DICTRAFIYOO7-0T01.D

L LURE

0.8
0.5 4

0.4 4

0] \\“ /\ Di-n-buty] phthalate

4.554

1 % I 4 : {
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Figure 2. Continued

(6) 2.74 mg/L nominal; Day 0

0.8 4
0.5 <
0.4

0.2

4.3

Di-n-butyl phthalate

)

(7) 2.74 mg/L nominal; Day 21

[ LU

VI L Yiveloag (021YT an of NTORKITYTIT-TIATL Y

4,856

Di-n-buty) phthalate
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Figure 2. Continued
(8) 7.16 mg/L nominal; Day 0

WOT A, Waveleng =254 na 61 UIOMRMFTVOO-U40T. D

[BEEE]

Di-g-butyl phideluie
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