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5.1 RBREREOERECEEZRIFLEEEDNABESR
RRBEOERECHEYRIEL: L BRDNABEERIISIIRD bR o,

5.2 RBREOHERMERE
RERWER, TERBLIVUBRICHERBRTORRYEREXRE L, £EEHMTOT
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5.4 FEBFEHRE (LC50) A
TERLVI4E OFEIFRE (LC50) 13ENF100ng/LLh L3 X U85mg/LTh - 1=,
[Table 3 (p.16), Figure 1 (p.22)]
5.5 FEERR L OEERK
BEERE L TRBRERRE10ng/LX CEFEKSEE SN, FBRE CIIEEHm D
CERERERIBERIR ok,
b AZAOTEETIZ, ERBREIZBNTRO N RN,
[Table 4 (p.17)]
5.6 HEANEKRERLIVHE -
178 /) —=NZ4BRMRB L A XD OREB I UHEBEEIL, VWThOBRERKIZE
WTHHBE LB LT, FEREZEEBRDLNARD o7 (a=0.05. #EBIFE : Dunnett
1-side) , ‘
[Tebles 5 & 6 (p.18 & 19)]
5.7 BAREERBRE
FECBEENKBR & LB L THERESBD bNAZVEBER O L E\ BER 346ng/L.
EHERSBEINRVBREROE L&V BEXI346ng/L, BEDRILICRE B3R bz
WREXOELEVBRERIII00mg/LTHo7, ZHHDOMN, BbHIEV46ng/LARKEER
BE (NOEC) Ths L¥MLE, ’
[Tables 2, 4, 5 & 6 (p. 15, 17, 18 & 19)]

5.8 HEBRAKDKIE, BEBREBEEBILIUVDPH
14A OZFFEHE P OKIEIX23.5~23. 7°CTH Y, E¥ (24*1C) »@E- LTV, BB

BEIF D p HIZT.8~8.1Tho7-, BEHM T OBREEREEILT. 3~8. lng/LTHY .

NTORBREICBWTHRANEGFBERBEDO%ULEThH-7 24 0CHOMMAGTRER
E . 8.25mg/L) .

[Tables 7, 8 & 9 (p.20 & 21)]
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Table 1. Measured Concentrations of 1-Butanol during a 14-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 7 Day 14 Day Mean
Control <7 7 <7 —-

10 11 11 11 11
(110) (110) (110) (110)

22 23 21 .22 22
(100) (97) (100) (100)

46 49 47 49 48
(110) (100) (110) (110)

100 110 92 110 100

(110) (92) (110) (100)




Mortality of Orange Killifish (Oryzias latipes) Exposed to 1-Butanol under Flow-Through Test Conditions

Table 2.
Congzlrnli:iion Cumulative Number of Dead (Percent Mortality)
mg/L 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 Day
Control 0 ( 0 0( 0 0( 0 0( 0 0o ( 0 0( 0 0( 0
10 0(C 0 0(C 0 0(C 0 0( 0 0( 0 0( 0 0( 0
22 0( 0 0( 0 0( 0 0(C 0 0( 0 0( 0 0( 0
46 0 ( 0 0( 0 0( 0 0 (C 0 0( 0 0( 0 0( 0
100 0(C 0 0( 0 0 ( 0 0(C 0 0( 0 0( 0 0( 0
Conzzzgiion Cumulative Number of Dead (Percent Mortality)
mg/L 8 Day 9 Day 10 Day 11 Day 12 Day 13 Day 14 Day
Control 0( 0 0(C 0 0( 0 0 ( 0 0( 0 0( 0 0( 0
10 0( 0 0(C 0 0( 0 0(C 0 0(C 0 0 ( 0 0 (C 0
22 o ( 0 0( 0 0( 0 0(C 0 0(C 0 0(C 0 0(C 0
46 0( O 0( 0 0( 0 0( 0 0(C 0 0o( 0 0 ( 0
100 0o( 0 0( 0 4 ( 40) 7 (70 7 ( 70 7 ( 70) 7 ( 70)
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Table 3. Calculated LC50 Values for Orange Killifish (Oryzias latipes) Exposed to
1-Butanol Based on Nominal Concentrations under Flow-Through Test Conditions

Exposure LC50 95-Percent
Period (mg/L) Confidence Limits Statistical Method
(Day) : (mg/L)
7 >100 — -—
14 85 -—

Binomial




Table 4. Symptoms of Toxicity Observed in Orange Killifish (Oryzias latipes) Exposed to 1-Butanol under Flow-Through Test

Conditions
Nominal. Symptoms
Concentration
mg/L 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 Day
Control A:10 A:10 A:10 A:10 A:10 A:10 A:10
10 A:10 A:10 A:10 A:10 A:10 A:10 A:10
22 A:10 A:10 A:10 A:10 A:10 A:10 A:10
46 A:10 A:10 A:10 A:10 A:10 A:10 A:10
100 A:10 A:10 A:10 A:10 A:10 A:10 _ A:10
Measureq Symptoms
Concentration
mg/L 8 Day 9 Day 10 Day 11 Day 12 Day 13 Day 14 Day
Control A:10 A:10 A:10 A:10 A:10 A:10 A:10
10 A:10 A:10 A:10 A:10 A:10 A:10 A:10
22 A:10 A:10 A:10 A:10 A:10 A:10 A:10
46 A:10 A:10 A:10 A:10 A:10 A:10 A:10
100 A:8, C:2 C:10 C:6 . C:3 C:3 C:3 C:3

A: normal, B: abnormal respiration, C: abnormal swimming, D: inverted, E: feeding behavior (reduced)

€¥/LT ¥0096d44



Table 5.

Fish Weight (g)

Nominal Concentration (mg/L)

Mo control 10 22 s 100 Defore
€exp.
1 014 018 0.19 022 014 015
2 018 0.13 018 0.18 018 0 19
3019 010 019 0.14 019 0 91
4 015 022 018 0.21 - o017
5 012 015 017 015 - 013
6 020 018 0.14 019 - 011
7022 016 012 011 - 018
8 013 019 02 010 - 013
9 017 019 02l 018 - 017
10 018 0.21 013 018 - 0 14
Mean  0.17  0.17  0.17 0.17 0.17 0 16
S.D.  0.03 0.04 0.03 0.04 0.03 003

EFP96004 18/43



Table 6.

Fish Length {(cm)

Nominal Concentration (mg/L)

Control 10 22 46 100 beefg_e

1 2.1 2.2 2.2 2.3 2.1 2.1
2 2.2 2.1 2.2 2.2 2.2 2.2
3 2.2 2.0 2.2 2.1 2.2 2.3
4 2.1 2.3 2.2 2.3 - 2.2

5 2.0 2.1 2.2 2.1 - 2.1

6 2.2 2.2 2.1 2.2 - 2.0

7 2.3 2.1 2.0 2.1 - 2.2

8 2.1 2.2 2.3 2.0 - 2.1

9 2.2 2.2 2.3 2.2 - 2.2
10 2.2 2.3 2.0 2.2 . - 2.1
Mean 2.2 2.2 2.2 2.2 2.2 2.2
S.D. 0.1 0.1 0.1 0.1 0.1 0.1

EFP96004 19/43



Table 7. pH Values during a 14-Day Flow-Through Exposure of Orange Killifish (Cryzias latipes) to 1-Butanol

Nominal H
Concentration P
mg/L 0 Day 2 Day 5 Day 7 Day 10 Day 12 Day 14 Day
Control 7.9 7.9 8.0 7.9 7.9 = 7.9 7.8
10 - 7.9 7.9 8.0 8.0 8.0 7.9 7.8
22 8.0 8.0 8.0 8.0 8.0 8.0 7.8
46 8.0 8.1 8.0 8.0 8.0 8.0 7.9
100 8.0 8.1 8.0 8.0 8.0 8.0 7.9
Table 8. Dissolved Oxygen Concentrations during a 14-Day Flow-Through Exposure of Orange Killifish (Oryzias latipes)
to 1-Butanol
Nominal Dissolved Oxygen Concentration
Concentration mg/L
mg/L 0 Day 2 Day 5 Day 7 Day 10 Day 12 Day 14 Day
Control 7.8 7.8 7.7 7.6 7.5 7.5 7.5
10 8.1 7.9 7.7 7.8 7.5 7.5 7.4
22 7.9 7.8 7.8 7.8 7.5 7.5 7.5
46 7.9 7.9 7.8 7.6 7.6 7.5 7.3
100 7.9 7.9 7.9 7.5 7.3 7.4 7.4

€¥/02 ¥0096d43



Table 9. Temperature Values during a 14-Day Flow-Through Exposure of Orange Killifish (Oryzias latipes) to

1-Butanol
concentration _ Temperature,

mg/L 0 Day 2 Day 5 Day 7 Day 9 Day 12 Day 14 Day
Control 23.7 23.7 23.5 23.7 23.5 23.6 23.6
10 23.6 23.7 23.6 23.6 23.7 23.6 23.6
22 23.6 23.7 23.6 23.5 23.7 23.6 23.5
46 23.6 23.6 23.17 23.5 23.5 23.5 23.5
100 23.6 23.6 23.6 23.5 23.6 23.5 23.5

§7/12 $0096d4d



Figure 1.

Mortality (%)

Concentration-Response Curve of 1-Butanol Morta}ity in
Orange Killifish (Oryzias latipes)

100 -
90 -
80 -
70 1
60
50
40 -
30 +
20 1
10 1

0

—&— 7day
—8— 14day

1

rrrri—

10 100
Nominal Concentration(mg/L)

EFP96004 22/43



EFP96004 23/43

FBER— 1

FIRAKDKE
(£1H)



EFP96004 24/43

Water Quality of Dilution Water

Parameter Concentration
Cop <1 mg/L
Phosphorus 0.01 mg/L
pH 8.1 (15.0C)
E. coli N.D.

Total mercury <0. 0005 mg/L
Copper <0.01 mg/L
Cadmium <0.001 mg/L
Zinc <0.01 mg/L
Lead <0.005 mg/L
Aluminum <0.02 mg/L
Nickel <0.02 mg/L
Total chromium <0.02 mg/L
Soluble manganese <0.005 mg/L
Tin <0.03 mg/L
Soluble iron <0.03 mg/L
Cyanide N.D (0. 01 mg/L)
Free chlorine 0.01 mg/L
Bromide ion 0.5 mg/L
Fluoride 0.29 mg/L
Sulfide ion : 0.1 mg/L
Ammonium ion : <0.1 mg/L
Arsenic <0.001 mg/L
Selenium <0.001 mg/L
Evaporated residue 230 mg/L
Electro conductivity 38 mS/m
Total hardness 63. 1 mg/L
M—alkalinity 59 mg/L
Sodium . 54 mg/L
Potassium 3.6 mg/L
Calcium 6. 6 mg/L
Magnesium 3.9 mg/L
Total chlorinated pesticides <0.001 mg/L
Total organophosphorus pesticides <0.001 mg/L
PCB <0. 0005 mg/L

Date:Nov. 8, 1996
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BEE - -BEEHEE (95100
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Figure 1 Typical Calibration Curve of 1-Butanol by GC-FID Analysis

Input Data
No. Weight Peak Height
(ng) (ev-sec)
1 40. 68 156
2 203.4 998
3 406.8 2062
4 813.6 4225

Y(Peak Height) = —68.82+ 5. 269X (Weight)
r = 1.000
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' (2) Control; Day 0

Figure 2 Representative Chromatograms
(1) Standard 101.7 mg/L
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Figure 2 Continued

22 mg/L nominal; Day 0

@

(3) 10 mg/L nominal; Day O
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Figure 2 Continued

(5) 46mg/L nominal; Day 0

(6) " 100 mg/L nominal; Day 0

6ol ) 6958271 vioL

oot 1191 €968¢1 L9esr 1 [4
JAVN . ONOD ONdI N 1HOIEH y3uv INIL ONAd HD
o WRANHWA

07 _

o1 _

T

OE:00:L1 61/€0/L6  60D°61€0L6:Z=d 20 ¢  S8='ON LHOJBH  Z=HD  VbU-D OVJOLVNONHO
001 SR L14! ZEISTI V101
- ——— ——" S = S " S W— : . N
001 ¥ovl ZE1911 gse'8l 1
IHDI3H vayv ML ONYd HO
VN INOO ONal YN ,, L o 1
07 _
o1 _
w o _
L7:61:91 61/€0/L6  800'61€0L6:Z={ 20 &  P8="ON LUOJIY  Z=HD  Vh¥-0 OVJOLVHOHHD



EFP96004 38/43

Figure 2 Continued

(8 Control; Day 7

(7) Standard 101.9 mg/L
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Figure 2 Continued

(9 10 mgA nominal; Day 7

(10) 22 mg/L nominal; Day 7
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Figure 2 Continued

(12) 100 mg/L nominal; Day 7

Day 7

(11) 46mg/L nominal
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Figure 2 Continued

(14) Control; Day 14

(13) Standard 101.7 mg/L
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Figure 2 Continued

(16) 22 mg/L nominal; Day 14

(15) 10 mg/L nominal; Day 14
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Figure 2 Continued

(18) 100 mg/L nominal; Day 14

amn 46mg/L pominal; Day 14

ggroeigl

05:v5: b1

001 €051 Gioved [P
T et €0t 615021 cevel 1T
INVN ONOD oNal W LHuadM vauy AL ON¥d HD
sr WHAHEIA o>
07_
ol_
[
10/b0/L6  600°7OVOL6iT=N 20 ¢  LIT="ON LUOJEH  T=HD  VFH-D OVAOLVHOHHD
001 pecl zzsL01 W10l
001 yee 725101 sl 1 ¢
| IHVN INOD ONal YK LHOIZH vagy AL ONMd HD
o EAXHER *
or_
o1_
§ b
zo/ve/L6 800 °CTOVOL6:T=+ & O I 91]="0N 1H¥0d3¥ ¢=H2 YEY-D JYJOLYVIKOYHI





