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9) #a i MR EEERZHBHAEED? $5 2/

10) T7L—23> 8L

3.2 K

BRI B R K RS AREKEESERLAE L, BREEELERELEZLOT, £4
BR LUz, ) 2fEALE, b, EHUNEICES2FRAOKEHES AHBEE — 1125
L7,

REWEPOMBRICHERAL FRAKODHE PEEIZEFNENT. 6~7. TR U45~48
mg/L (CaCO.#E) TdhH o=,



3.3 B E, HEBAWKHEHRES

D GARREHBREE  KWHEER > T, SP-D-2500(5) (HAMEREHREH)

FHRKAERN > T, 7523-308 (v~ hRFEKRREHL)

2) EBHERAKHW 10 LEARHT T ABKY

3 EIRE EBAKMANOKIENL4E 2 CITHER Rl BE72
4) & B AP-210 (RMEBEKRXESE)

5 p H & :HM-1IPM TNI4P (RHE B T ¥k H)

6) IS{FEEFEET  DO-14P (KRB T2 E4)

) REERILANERR OT-1 8 (BUt¥glsd)

X

3.4 BRIRE DRE

WEHRMEDE AY KT 296 R BT MR DO I6HEHILCS04E (0. 19 mg/L) {EA
ST, TNLUTOREZ N2 JTIBRBRELE, FRERIEUTOEBOTH S,
BREEX - MK, BhFIAEBX, 0.010, 0.022, 0.046, 0. 108780, 22 mg/L
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BHEOEKTZaE Lz, BERKTHRIIIZ2TOEEFAODARERVNEKEZRIEL -,

D O AEDETREMIZESMNKISHNIRWAEZLEC AL,

4 HHEROEH
4.1 FEBOERE (LC50) OFEH
BZRBEX TORCH EMERAEMNS, Binoninal iIZER U ProbitiEIC LD TR U14H
MIZHBITHL0MEZHEH L, 723, THRIOLC0OIZDWTIZIS YEHEBERIZEH
TEad-o T,

4.2 BRABOERE, BRAOFERIBEROCREKXEERRE
MBRICBLWTREANBRE SN CBREXORBDEVWRBEEZRNKTBREL L=,
MBI B N THRAACBRUN DU DOIEANBERINLBREROESRVWREZ

mAMERIRE &L,
BESLTOMDERMMNBD SN0 W s il B EX ORE % &K %EMEHNE
(NOEC) &L 7=,

5 R
5.1 B EOEEM IR ELA REFLAEDN 2BEER
L.

5.2 FBR/K TR OB E IR B
IEREERR LAY, THRROMBBICHBRKROKBRYHAOBEZHE L /&,
W2 IR DR BLIE0. 0064~0. 214 mg/L (REIRE0. 010~0. 22 mg/L) ThHo 7=,
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(Table 1-1, 1-2 (p. 10, 11) , HEBEL —2]
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WEHRYEIZIMAMBE LA LAY DO THE KT ERIT, 0.22 ng/LIBEX (LT
BREBRE) TER (60 %) , 0.10 ng/LIBEX TIRE (10 %) , 0.010, 0.022% Tr0. 046
ng/LIBEX TORE (0 %) ThH-ol,

BB, BHHHE RS BEIZ0E (0% THO, BRI FKHETHD 10 UL TD
HUEE WL T, ‘

[Table 2 (p.12) , Figure 1 (p.20) )

EREIERE (LC50)
BHMEOKMBEIIE DL, EAFHIIXNTHIRCI4EMOL0EIZZEN TN
0. 19 mg/LKTX0. 18 mg/L (95 %{EERA : 0. 13~0.43 mg/L) THo 7=,
[Table 3 (p.13) , Figure 1 (p.20) ]

BR/NEIEIRE, RMERIBE
WEHRMEHOEUNBEICE DL, EAXAYHIIHTA2RNBEEBERVCE/NMEABE TN
TNHO0. 0896 ng/LTH- 7=,

[Table 2, 4 (p.12, 14) , Figure 1 (p.20) ]

BABEMIRE (NOEC)

MBUFILEBICBIT A AT OIS NBR L TENED SN NHTER
MIE O E IR EXIE0. 0391 ng/L (L FHMIBE) , SHERMBRINLZVED
VR XIZ0. 0391 ng/L, HERHICERENREDSNALVEDE WBAEXIZ0. 0391
mg/LTHo7e TNOSDREXTHROBEVWRBERX TH 50,0391 ng/LANOECE ML 7=,

(Table 2, 4 (p.12, 14) ]

75 M E IR B VB A IR

HURE X MO HI X 2t BX &b U TEE 2T > -5, HB%HE O EE 1R
POBEMEMEIRNEL TO 10K TR0, 22 ng/LIBEX (LITHRTEE) 2BWT, BEAS AL
REFRVBRE SN, d, PHMNBRECMBR CERENM R RERERIZBS
Inmmorz,

LAY OBARRIE, BB FIC0. 102000, 22 ng/LBEXICBOWTHEEEBD K
TH@ED s Nz,

[Table 4 (p.14) ]



5.8 B OEREKUAKE

5.

9

HRHEIZIMEMBE L ZSRBEXOEAS HOEHEERVEHEKER, nEth
0.010 mg/LIBER T2 1 cn&r0.16 g, 0.022 nmg/LIBEX T2.0 cnkr0.15 g, 0.046
mg/LIBEX T2 1 cn&r0.15 g, 0.10 ng/LIgEX T2.0 cnXT0.12 g, 0.22 nmg/LiRE
KT2.0 cnX0.13 gTHoTz, £/, MBRXKUBAIMHEX OFEEHEEEEHKED,
FNnEN2 1 cm, 0.16 ghtr2. 1 cm, 0.14 gTHo .

[Table 5, 6 (p. 15, 16) ]

A BR K DpH, 1A {7 B SR IR BE I TNKIR
HAMOBREMMFAORSBER OpHILT. 1~7.4, DOIES. 2~8.9 ng/LTHHD, T
DRBKTRNEFHERZRBED) LA ETH o7z (24.0 COMMEBHEREBRE 8.3
mg/L) o F£/-, BEHEIF DOKIEL23. 2~24.5 CTHo 7=,
[Table 7~9 (p. 17~19) ]
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Table 1-1. Measured Concentration of Pentachlorophenol (mg/L) ; Orange killifish

(Oryzias latipes) was Exposed to Pentachlorophenol for a l4-day under
Flow-Through Test Conditions

Measured Concentration

Nominal (Percent of Nominal)
Concentration
(mg/L) 0 day 7 days 14 days
Control < 0.0001 < 0.0001 < 0.0001
Solvent Control < 0.0001 < 0.0001 < 0.0001

0.010 0.0089 0.0098 0.0064
(89) (98) (64)

0.022 0.0216 0.0186 0.015%
(98) (85) (12)

0. 046 0. 0355 0.0433 0.0384
(mn (94) (83)

0.10 0.0915 0.0924 0.0849
92 (92) (85)

0.22 0.210 0.212 0.214
(95) (96) 9N

_lO_.



Table 1-2, The Mean Value on Measured Concentrations of Pentachlorophenol at
each Period ; Orange killifish (Oryzias latipes) was Exposed to

Pentachlorophenol for a 14-day under Flow-Through Test Conditions

Nominal The Mean Value on Measured Concentration (mg/L)
Concentration
(mg/L) 0-7days 0-l4days
Control < 0.0001 < 0.0001
Solvent Control < 0.0001 < 0.0001
0.010 0.00935 0. 00837
(94) (84)
0.022 0.0201 0.0187
9D (85)
0. 046 0.0394 0. 0391
(86) (85)
0.10 0.0920 0. 0896
(92) (50)
0.22 0. 211 0.212
(96) (96)

Each value in parentheses represents the percent of nominal

_11_



Table 2. Mortality : Orange killilish (Oryzias latipes) was Exposed lo Pentachlorophenol for a l14-day under Flow-Through
Test Conditions

Nominal Cumulative number of Dead (Percent Mortality)
Conciﬁéﬁiﬁion 3 days b days 7 days 10 days 12 days 14 days
Control 0 O 0(0) 0( 0) 0¢ 0 0(0) 0¢0)
Csehvent cniral o0 o oo 0o I
R T R 0o o o oo oo
o oo oo o 0o oo oo
0w o« oo 0o 0o o o0
T T 0o o wo o an
""""""" T R E Y

Threshold Level of Lethal Effect : 0.10 mg/L (Measured concentration : 0.0896 mg/L)

_]2_



Table 3. Calculated LC50 Values (Based on Nominal Concentrations)
Orange killifish (Oryzias latipes) was Exposed to Pentachlorophenol for

a l4-day under Flow-Through Test Conditions

Exposure 95-Percent
Period LC50 Confidence Limits Statistical Method
(days) (mg/L) (mg/L)
1 0.19 - Binominal
14 0.18 0.13~40. 43 Probit

_13_



Table 4. Observed Symptoms ; Orange killilish (Oryzias latipes) was Exposed to Pentachlorophenol for a 14-day under Flow-Through
Test Conditions

Nominal Symptoms
Concentration
(mg/L) 3 days 5 days 7 days 10 days 12 days 14 days
Control n. a. d. n a d n. a d n. a. d. n. a. d. n. a. d.
Colvent Control nad vad ved ned nad nad
om0 wae nad nad ned ned nad
"""" P
o nad ned ved ned nad ned
o nad ned nad nad nad e
Cuw TR e e e e e

Threshold Level of Lethal Effect : 0.10 mg/L (Measured concentration : 0.0896 mg/L)
n. a d. :No abnormalities are detected
le. : lethargy

._14_



Table 5. Body Lengthes (cm) of Orange killiflish (Oryzias latipes) alter a l4-day Exposure
under Flow-Through Test Conditions

Body Length (cm)

Nominal Solvent
Concentralion Control 0. 010 0.022 0. 046 0.10 0.22

(mg/L) Control

No.

| 2.3 2.2 1.9 2.0 2.0 1. 9¢ 1. 9¢

I T 2.0 2.1 21 w2 20 2.1 2.1
I 2.0 2.1 2.4 20 29 Ls 2.0°
oy 2.0 2.0 2.0 L9 2.3 2.0 Lge
s 2.2 2.1 22 L9 2.0 Ly 21
s 2.0 2.0 21 20 21 Ly 2.0°
T 2.0 2.1 20 20 20 21 Ly
s 21 2.0 2.0 2.0 21 2.0 Ly
I T 2.1 2.2 Ly L9 Ly 2.0 Ly
BT 2.0 21 Ly 22 2.0 2.3 2.0

Mean 2.1 2.1 2.1 2.0 2.1 2.0 2.0

N Orange killifish was dead during the test period.

_15_



Table 6. Body Weights (g) of Orange killifish (Oryzias latipes) after a [4-day Exposure
under Flow-Through Test Condilions

Body Weight (g)

Nominal Solvent

Concentration Control 0.010 0.022 0. 046 0.10 0.22

(mg/L) Control

No.

| 0.18 0.16 0.12 0. 14 0.13 0.09° 0.12¢

TR o Toais 016 017 0.15 0.13 0.19°
R T T 2 O 7 R 022 o014 .17 010 0.12%
S TR T VR o.14 015 017 012 0.10°
TR T 0s o 020 0.14 0.14 o1 0.15%
S N VR O VR 017 o016 .14 o1 0.13%
B A T R R T o.18 014 .15 0.13 0.12
TR 0 o o.15 013 .14 0.15 0.13
YT o s 014 014 0.1z 0.12 0.11
BT TR N T 0.14 016 015 0.16 0.12

Mean 0.16 0. 14 0.16 0.15 0.15 0.12 0.13

4 QOrange killifish was dead during the test period.

_16_



Table 7. pH Values ; Orange killifish (Oryzias /atipes) was Exposed to Pentachlorophenol for a 14-day under Flow-Through
Test Conditions

Nominal pH
Conceniration
(mg/L) 0 day 4 days 7 days 11 days 14 days
Control 7.3 7.3 7.2 7.1 7.3
Solvent Control rs s T T T
"O -0_1.0 _____________________ 1 "2 ___________________ 1 .._3 ___________________ 7 "2 ____________________ 7 "Z ------------------- 1 _—4 _____________
""""" T
""“-";)_;)-4_6 --------------------- 1 "2 ------------------- 7 -.-3 ------------------- 7 “2 -------------------- 7 "3 ------------------- 7 "3 _____________
""“-";)“1—0 ______________________ 7 "3 ___________________ 1 _._4 ___________________ 7 "2 ____________________ 7 ——3 ------------------- 7 "3 _____________
"""""" T

_17_.



Table 8. Dissolved Oxygen Concenlrations : Orange killifish (Oryzias latipes) was Exposed to Pentachlorophenol for a 14-day under
Flow-Through Test

Conggg{¥g{ion Dissolved Oxygen Concentration (mg/L)
(mg/L) 0 day 4 days 7 days 11 days 14 days
Control 8. 8 8.7 8.5 8. 4 8.3
—"é(_)I;/;;l-l”C_()_n_l_r_o_l _________________ 8 “8 ___________________ 8 "7 ___________________ 8 "4 ____________________ 8 "2 ------------------- 8 "2 -------------
________ 6'6};{"""""""""";;;;"__'_"""_"";41;""""""""';;1{""""""""";;1{'"'_"""""";;};""'“"""
"""" co oss os1sa s sy
________ 6_645____---_-_-__‘_----__;;;;_______—___‘_-__—;41{—-___________—---;;1£-------—'--'—-—_—-;;;{—---—--—_---___--;{};__----_-_-_-
________ 6_16———-__—-------_----_-_;;1;__-_-_---------_—;£1;--_---__________-;;1{—----———"-———_-'-;;1{-------_---------;;}g-—-----_--__
________ o R T Y

_18_



Table 9. Temperature Values : Orange killilish (Oryzias latipes) was Exposed to Pentachlorophenol for a l4-day under Flow-Through
Test Conditions

Conggﬁ{?g{ion femperature (U
(mg/L) 0 day 3 days 7 days 10 days 14 days
Control 23. 6 24. 0 23. 3 23.9 24. 2
o So l venl — _C_o_n—l_r_o_l ---------------- 2 3 .3 ------------------ 2 -3» _9 ------------------ 2 -3_ _3 ___________________ 2 '4_ 0 ----------------- 2 _4_ _6 ____________

N 0 -0—1.0 _____________________ 2 -3- -6 __________________ 2 3 -9 __________________ 2 _3- -2 ___________________ 2 _3- -8 __________________ 2 _4_ .O ____________

--——__—--b_b;é _____________________ 25_5 __________________ 54.5 __________________ Zé'% ___________________ 54-2 __________________ 2;—3 ____________

o O 046 _____________________ 2 _3- -5 ------------------ 2 4 —4 ------------------ 2 —3_ _6 ___________________ 2 -4' .0 __________________ 2 —4— _1 ____________

- O 10 ---------------------- 2 ‘3- -7 ------------------ 2 -4- -3 ------------------ 2 3 —6 ___________________ 2 -4- O _________________ 2 _3- -9 ------------
""""" o wme ws o wme ot w0

_19_



Figure 1. Concentration-Response Curve of Pentachlorophenol Mortality in Orange v

killifish
(%)
100+
1 —O— 7days
| —®— 1l4days
oy i
E
5 S0 ----mmemmemmom oo -
= i
1
0+ T T (I B [
0.003 0.01 0.03 0.1 0.3
Concentration(mg/L)
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Water Quality of Dilution Water—1

Parameter Concentration
Coliform grbup ND

Cadmium < 0.001 mg/L
Mercury < 0.000! mg/L
Selenium < 0.001 mg/L
Lead < 0.005 mg/L
Arsenic <0.001 mg/L
Chromium (VI) < 0.005 mg/L
Cyanide < 0.005 mg/L
Nitrate and Nitrite 0.4 mg/L
Flouoride 0.36 mg/L
Carbon tetrachloride < 0.0002 mg/L
1. 2-Dichloroethane < 0.0002 mg/L
1, 1-Dichloroethylene < 0.001 mg/L
Dichloromethane < 0.001 mg/L
cis-1, 2-Dichloroethylene < 0.001 mg/L
Tetrachloroethylene < 0.001 meg/L
.1, 2-Trichloroethane < 0.0005 mg/L
Trichloroethylene < 0.00! mg/L
Benzene < 0.00] mg/L
Chloroform <0.001 mg/L
Dibromochioromethane < 0.001 me/L
Bromochloromethane < 0.001 mg/L
Bromoform <0.001 mg/L
Trihalomethanes <0.00] mg/L
1, 3-Dichloropropene < 0.0002 mg/L
Simazine : < 0.0002 mg/L
Thiram < 0.0005 mg/L
Thiobencarb < 0.001 mg/L
linc < 0.005 mg/L
Iron <C0.03 mg/l
Copper <0.01 megl
Sodium 18 mg/L
Manganese < 0.005 mg/L
Chloride 8.0 mg/L
Total hardness (as CaC0s) 70 mg/L
Total residue 160 mg/L
Surface active agents (anmionic) C0.02 mg/L
1,1, 1-Trichloroethane < 0.001 meg/L
Phenols < 0.005 mg/L

Date : January 6, 1998

— continue —



Water Quality of Dilution Water—2

Parameter Concentration
Permanganate reduction substances 1.0 mg/l
pH Value 7.0

Taste normal

Odor normal
Color <1°
Turbidity <1e
Phosphorus 0.03 mg/L
Aluminium <0.05 mg/L
Nickel 0.002 mg/L
Tin <0l mg/L
Free residual chlorine <0.01 mg/L
Bromide <0.5 mg/L
Sulfide <0.0fI me/l
Ammonium <0.05 mg/L
Etectric conductivity 240 S /cm
Alkalinity (as CaC0s) 37 mg/L
Potassium 2.5 mg/L
Calcium 21 mg/L
Magnesium 4.5 mg/L
PCB < 0. 0005 meg/L
Organophosphate <0.02 mg/L

Date : January 6, 1998
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ALERVK 50ml Z 100m] O MR HICIEMICRYD, >~ w4 2.5g, 5nol/L
R Iml, 700X % > 26ml 2MATS5HMIIRES Lz, fBH®%, roox
Y UORBESWML, KBRS SIZZ700A5 > 250l #MATRSESRREEZ®D
BU. 2700AY > EEADYE, SKWEST MUY ATEKE, WEBSEE
EULZ. GoNkEMWEAY /=)L 0.5l ICHBML, ZhariRBEwkesEL -,

b)0.010meg/L i# B X O i 5 7k

AUBUK 50ml % 100m] O HICIEMEC RO, b b A 2.5g, 5mol/L
WE Iml, 700X % > 250 2MATSHMBES L. #BIE, YrooxR
FORBESMU, KBIZREISITI 70O Ay > 215nl #MATREBEZBEZED
BUI. 200X Y EESbY, MKWEFT Y ATEKE, HEBRKE
BL7z. BoNZERBYMEAY /—)b Inl KEBEMRL, ChEzREBBRELTE,

)0.022mg/L i B X O ik 1% K

ALERK 50ml Z 100m) DMK ICIEMIZR D, H{LF b U ™A 2.5¢, 5mol/L
Wl Inl, 2200A5 > 26ml Z2MATSHMIEES Uiz, HEH, UrooA
YOBESWML, KBICREISZ2r700A8 > 25ml #MA CEBEILHREEZ®RD
BULZZ, oonoXy v EEabY, MWKWEEF MY A TBAKE, BIEBEY
BLZ. BoNREMEAY ) =) Wl THML, chERBARKEL-E.

d)0.046mg/L ¥ B X @ i Bk :

FABRUK 50nl 2 100m]l O BWRMICIEREICR D, M+ MU DA 2.5g Smol/L
W Inl, 200X %> 25nl ZMATSHMIEES Lz, #BE®, Sro0R
FUEESBML, KBIZEEI S 00A% > 260l #MATRESBRELERD
BUL. /00X Y EEGOYE, WKWEFT MU Y LA TEAE, BTBHEE
BLZ. BOoNZBEZEMEAY ) =) 4dnl TBML, ThERBB®RELE,

e)0.10mg/L ¥ 1% X @i Bk

Bk 50ml % 100n] QMR CEMEICED, HIEF MUY A 2.5 Smol/L
Wl Inl, P/00A5> 050l #MATSHMBEES Lk, BEBE®R, Yro0x
SOBESWML, KBIREISICI I/ 00AS > 150l % 1A T A IE 2 & D
BELl, Y700A5 VEEAbE, SKMEF U Y ATHKE, HERGE
BL. BONEBEAMEAY /— )b 100l WBEML, cheRBEme L.,
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£)0.22me/L 8 X @ i Bk

AERK S0ml 2 100m] QMR ICEMICREY, HiF UL 2 52 Smol/L
W lnl, 2/ 00XA%> 050l 2MATSHMIBED L, %EH%, roox
FURBESML, KBIKIZESIKZ /00X 250l 2MA CHEETIBELSRD
BLE. 200X EEabYE, BKHEF MU ATEKE, RTEGS
MUz, HoNzRE8MEAY /—) 20nl THEML, cheaRBB®we L7,

QB U 7 W D 3
RUES 0. 02g ZIEMICR D &ED, A¥ J— )V IZHML T 50m) CHEmL, Th%x
%@Eﬁtbto:@%&E%#Ex&/—w%mwrﬁﬁﬁﬁb,&m,&%,
0.5, 1.Oug/ml OEEMERB =ML /.

€)ih-
MBHER 200 | EBMEBRB IO NS TIEAL, BohEP—r B ki
B S BH AW D PCP B ZERD, HMBKFO PCPMESBHL /-,

2 BEBEIOT NS THRESRY
14 fi . Bt ERT LC-10AD
B tH 8% . Uy
715 I CAPCELL PAK C18 SGI120A ¢ 4.6mmX15¢m, 4 5um
B OB M :0.02mol/L BEEE— A& ) — )L (1:9 V/V)

BB E : 215nm

it H o 1.0ml/%
iR B 40C
Tt A B 20l

TSR BRMERLCY—2 25— g

3 BREM

I-QO UMM L - EHER®K W0u ] 2EERE I O RS JIZEAL, AR (g &
HONE—VBEIMORBHEERL .
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B KICIBEMN0.0Ing/LIZARAKDITPCPZFEML, TOBKERVWTENE
WHABZT o/, BBRIZFTUE IBTEML, EINEKIZ 9. 2%, 91.4%, 90. 3%
(35 91.0%) THol-.

OFF -3 2791
BEARITIREDN 0.4mg/LIT/22 K DT PP #FML, ZOBEKE RV TEMNE
WRHBZET > /. BB FETNE SETHEMBEL, BRI 97.3%, 92.3%, 92.8%
(E35 94.1%) THo 1=,



Figure 1

Calibration Curve of PCP by HPLC Analysis
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Figure 2 Representalive Chromalogram

Standard (20ng) : Oday
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Solvent control : Oday
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Test solution (0.046mg/L) : Oday
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Standard (20ng) : l4days
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Solvent control : 14days
mAbs
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Test solution (0.046mg/L) : l4days
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