Bull. Korean Fish. Soc. 17(5), 414~422, 1984

Bokdg 17(5), 414~422, 1984

FFEAA A AT BRIKY &HEEHRE

- fhEOE

FIKERE RETER

Acute Toxicity of Oncheon Stream Water to the Sea Urchin,
Hemicentrotus pulcherrimus

v Suk-Mo LEE and Chung-Kil PARK
Department of‘ Environmental Science and Engineering, National Fisheries University of Pusan,
Namgu, Pusan, 608 Korea

This research was conducted to evaluate the effect of polluted Oncheon Stream on the marine organisms

in the Suyeong Bay. Water. quality and 96 hr acute toiicity to the sea urchin,

Hemicenirotns pulch-

- errimus by recirculation bioassay were examined from Feb. 20 to Apr. 15, 1984.

The 96 hr 50% effective concentration(ECs) on the attachment of the podia of the sea urchin was

observed to occur at test concentrations between 40.0 and 51.0% (v/v), and safe concentrations may

be assumed to be within 4.0 and 5.1%.

These values indicate as follows:

1. Oncheon Stream was extremely polluted by oxygen-demanding wastes and synthetic organic
compounds from sewage and industrial waste water.

2. Linear alkylbenzene sulfonate(LAS) which has not been yet included in water quality standard

was discharged above the TLm.

3

. Unknown toxicity may be synergy among complex substances.

In consideration of the relationship between COD values of Oncheon Stream and ‘dilution water, the

effect of toxicity of Oncheon Stream water reached to the area of the Suyeong Bay where the COD

value was found to be 12.2 ppm.
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Fig.1. Map showing the sampling sites

2) mEK
FINKERR BEREHREA
t}.

3) BR&ER
FEAAE EBR de FMmste FRAKED
WA wRd AT AL B4 BRE 94 F
B W —r A g ¥4, Hemi-
centrotus pulcherrimus Z FHE AR 15294 M L FE

BRE A

A7) e B 2.5~3.0cm 27| B HERY) N
}.
2. k5 &,
D& &

TrEol (EAE BEE Fig. 29] kAR (static)s
FER (recirculation) ik FrtAold. kAR E B
fol AT mEsy] 98 TR T2 FUMES
qom 2007 FekaY A Bilsoez REs
=5 #Esgch. FHER HES 500m ¥oA T
ol TRe Hol welRe W, MEMOS M
AA RS BRHRE AR 52 ZRsd &
Bol 444 s@oz REstged, B=2E FAstd
% 250 mi/min &) FEC = RBWME #8 FRAL

2 s

Static Bioassay

Recirculation Bioassay

i)
Supply
Reservoir
Test Air Bank
Chamnber
Test
Chambers
P ol Pump
Overflow
Reservoir
Fig.2. Apparatus for bioassay
2DF B

BiEe WEE ¢4 A5 0.1, 1, 109

100%

(v/v) BER 24F5H BETRE EARoE & B
A RS gt TFAA = 500ml w]o] A 2F

Table 1. Procedure for preparing reconsti-

tuted seawater

Compound in order

Final concentration

of addition (mg/L)
NaF 3
SrCl,-6H,0 20
H3;BO; 30
KBr 100
KCl 700
CaCl,-2H,0 1, 470
Na,SO, 4,000
MgCl,-6H,0 10, 780
NaCl 23, 500
Na,Si0;.9H,0 20
Na,EDTA 1
NaHCO; 200

— 415 —



x & B -

Table 2. Analytical items and methods

W OF

Analytical item

Method

pH

Glass electrode method

DO, BOD, SS, CI-, CN, LAS
Cr, Fe,Zn, Cu, Cd, Hg, Pb, Mn

Standard methods 15th. ed.!®

COD, n-hexane extracts, As, Cr¢t, phenols

JIS K 01021)

F-

Alfusone method, analytical chemistry
42-147512)

f84 5 = 208 wolAd AT LHA, HRRE
W WMSES Table 19 FHVe 2 Fiste &
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qeov & log G, F 0, 10, 18, 32, 56 9 100
% (v/v) BEE HEA.

RBYWEE & 24 B0 TE4A EE B
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GBI E Fo ol AEL B
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B9 558 pH £ 8.27~9.38% KE#E 433}
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A FHHA Y&& 24 E. Hit HEL A#HH
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Table 3. Water quality of Oncheon Stream and dilution water

Item Oncheon Stream Dilution water
Temperature, °C 11.5 — 138.2 6.0 —9.0

pH 8.27 — 9.38 8.06—8.29

DO, ppm 1.0 — 3.7 8.8 —9.0

BOD, ppm 178—290

COD, ppm 106—221 0.3 —1.9
) SS, ppm 116—270 9.4 —9.7
n-hexane extracts, ppm 35.4 — 58.8 0.6

Cl-, ppm 162—475

Phenols, ppm 0.03 — 0.07 ND

CN-, ppm 1.00 ND

Cr, Crét, Cd, As ND ND

Fe, ppm 0.30 — 1.49 ND —0.20

Zn, ppm 0.21 — 0.23 ND

Cu, ppm 0.02 — 0.20 ND

Hg, ppb ND — 1.78 ND

Pb, ppm ND — 0.07 ND

Mn, ppm ND — 0.11 ND

F-, ppm 0.19 — 0.24 1.34—1.46

LAS, ppm 5.2 — 5.7 0.03
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Table 4. Bioassay data of Oncheon Stream fo the Sea Urchin, Hemicentrotus pulcherrimus

. t Test Test Percent clingin
cslzglaplmg orgazsism sample conc. " il ECso
No. Vol. (L) (% Vol.) 24 hr 48hr 72hr 96 hr
Feb. 20, '84 10 30 100 0 0 0 0
88 20 10 0 0
74 50 20 0 0 40%
56 90 50 30 20
32 100 80 70 70
Sea water 100 100 100 100
Mar. 4, ’'84 10 30 100 10 10 0 0
88 30 30 0 0
74 50 30 10 10 429
56 90 50 30 20
32 100 90 90 80
Sea water 100 100 100 100
Mar. 16, 84 40 30 100 7.5 5.0 2.5 0
56 100 95 60 42.5
32 100 97.5 97.5 87.5 519%
18 100 97.5 97.5 97.5
10 100 100 100 100
Sea water 100 100 100 100
Apr. 15, ’84 40 30 74 0 0 0 0
56 17.5 0 0 0
32 100 97.5 35 52.5 33%
18 100 100 100 97.5
10 100 100 100 100
Sea water 100 100 100 100

2 o HE RETKL £EE ol F& HHTAY MBHEL 40.0~51.0%0]9. Fiista F& A&

kg Helz glvet. £ 33%= A vehded ol HARE  BMbd
P E#E sl A 4t AREE =2 P85 RBREWS @ikl ol fFAT A&
EEBQ Brol2fk SEVEMER LAS(linear alkyl- r

00—,
benzene sulfonate) JBEE7} 5.2~5.7ppm © 2 3

FERER FHRR 3.4~4.0ppm'*0 & sl gl
o] #&ER HE ¥ LAS/ BE HEpH= & W
B 4 e B
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BISMES FEIT 58 96 hr-ECso] = Urchin, Hemicentrotus pulcherrimus
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Table 5. Average water quality conditions of test solutions during the test

Sampling Test conc. Temp. DO H Sal. Alk.
date (% Vol.) °C) (ppm) P %0) (ppm)

Feb. 20, '84 100 8.3 8.9 8.05 33.7 353

88 8.2 8.9 8.21 33.8 329

74 8.3 8.8 8.19 33.7 303

56 8.3 8.8 8.21 33.8 284

32 8.2 9.1 8.28 33.9 206

Sea water 8.2 9.3 8.31 33.8 125

Mar. 4, '84 100 6.8 8.7 7.98 33.9 337

88 6.8 9.1 7.89 34.4 315

74 7.0 9.3 7.95 34.5 282

56 7.0 9.3 7.94 34.5 245

32 7.1 9.1 7.98 34.4 188

Sea water 7.1 9.4 8.28 33.9 121

Mar. 16, '84 100 9.0 8.2 7.82 33.8 316

56 8.8 8.8 8.04 34.2 243

32 8.6 8.9 8.01 34.2 189

18 8.6 9.0 8.09 34.3 160

10 8.6 9.1 8.14 34.4 138

Sea water 8.6 9.2 8.35 34.3 122

Apr. 15, '84 74 13.9 8.4 8.04 9.6 226

56 13.8 8.4 8.06 15.4 210

32 13.4 8.7 8.17 23.8 184

18 13.2 8.6 8.17 28.6 166

10 13.1 8.6 8.25 30.0 150

Sea water 13.0 8.6 8.29 34.3 134
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Table 6. 95 hr bioassay data of Oncheon Stream to the four marine organisms

Sampling Test Test Test 9% Survival
date organism sample conc.
No. Vol. (L) (% Vol.) C.a. N.a. T.p. L.sp.
Feb. 20, 84 10 30 100 30 20 100
88 40 70 100
74 100 90 100
56 100 90 100
32 100 100 100
Sea water 100 100 100
LCs 86. 92.0 >100
Mar. 4, ’84 10 30 100 90 0 100 0
88 100 70 100 10
74 100 100 100 30
56 100 100 100 60
32 100 100 100 70
Sea water 100 100 100 100
LCso >100 91.0 >100 62.0

C.a.: Crangon affinis N.a.: Neomysis awatschensis T.p.: Tapes philippinarum L. sp.: Limanda sp.

{
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Fig. 4. LCs values of Oncheon Stream to the four
marine organisms
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Table 7. 96 hr bioassay data of LAS to the Sea Urchin, Hemicenirotus pulcherrimus

Test Test Test Average water quality conditions

. Percent
Date organism sample conc. lingin Temp DO H Sal. ALk, ECs
No. Vol.(L) (ppm) £ O em) PP (%) (ppm)  (ppm)
Feb. 29, 84 10 30 10 0 6.5 9.9 8.06 34.0 119
7.4 0 6.5 9.9 8.02 34.0 119
5.6 10 6.5 9.9 8.02 33.9 121 3.8
3.2 70 6.6 9.9 8.03 33.9 120
1.8 80 6.6 9.9 8.03 34.0 121
) Control 100 6.6 9.9 8.04 33.9 119
Mar. 11, ’84 40 50 10 0 8.0 9.3 8.08 33.9 124
5.6 17.5 8.0 9.3 8.10 33.9 124
3.2 62.5 8.0 9.4 8.10 34.0 127 3.7
1.8 80 8.0 9.3 8.08 34.2 124
1.0 95 8.0 9.4 8.12 33.9 125
Control 100 8.0 9.4 8.10 33.7 129
Table 8. Range and mean values of the COD concentration at each station in
Suyeong Bay unit: ppm
Station 1 2 3 i T s 6
Range 10.8—105.5 11.4—96.0 - 7.49—95.7 7.29—45.9 3.94—18.4 3.42—7.27
Mean 67.8 46.0 38.9 24.4 9.78 4.86
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Table 9. Water quality of each stream in Pusan

Suye
Item Stxye:rrrig %ct):g:m Ig(t)rnegam
Temperature, °C 7.1 —8.8 8.3 — 10.0 9.9 — 13.0
pH 8.18 8.75 8.39
DO, ppm 0 7.36 — 7.45 0— 0.8
BOD, ppm 181—191 110—131 231—260
COD, ppm 137—168 121—-122 120--156
SS, ppm 48—58 53—58 210329
n~hexane extracts, ppm 3.8 — 13.0 7.6 — 7.8 33.0 — 39.4
Cl~, ppm 400525 100—260 380588
Phenols, ppm 0.03 — 0.11 0.02 0.13 — 0.51
CN-, ppm 0.17 0.31 0.570
Cr, Cr¢t, Cd, As ND ND ND
Fe, ppm 0.18 — 0.37 0.10 — 0.23 0.18 — 5.70
Zn, ppm 0.24 — 0.49 0.01 — 0.06 0.32 — 0.58
Cu, ppm 0.20 — 0.34 ND— 0.01 0.04 — 0.08
Hg, ppb 0.50 — 1.51 0.18 — 1.51 1.10 — 1.46
Pb, ppm ND ND 0.10 -~ 0.16
Mn, ppm 0.11 — 1.18 0.11 ND
F-, ppm 0.01 — 0.64 0.13 — 0.27 0.33 — 0.96
LAS, ppm 2.60 — 3.60 2.24 — 3.56 4.44 — 6.36
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