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Human wastes are rich in organic matter and therefore affect the dissolved oxygen when they are

discharged into the sea. The breakdown of this organic matter liberates nutrients.

The purpose of this study is to evaluate the self-purification capacity in the southern waters of the

East Sea during the three cruises in June, July and August, 1986.

Streeter and Phelps’ model has been used in this study. Factors in this model, deoxygenation constant

and reaeration coefficient, have been determined by applying oxygen consumption method and a closed

system model.

Deoxygenation constant and reaeretion coefficient are 0.177-0.313/day and 0.025-0. 364/day respec-
tively. The self-purification capacity to the DO value of 5mg/l is found to be 42.29~434.25 g BOD/
m?, and to a great extent depends on the vertical mixing.
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Fig. 1. Location of oceanographic station.
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Table 1. Experimental and temperature correction data relating BOD (mg/l) and time at

each depth
Depth, m 0 10 20 30 50 75 100 125
Date  PaysExp. Cor. Exp. Cor. Exp. Cor. Exp. Cor. Exp. Cor Exp. Cor. Ezxp. Cor. Exp. Cor
1 0.460.45 0.350.34 0.790.74 0.87 0.80 1.35 1.22 1.30 1.17 1.68 1.26 1.78 1.29
June 2 1.231.20 1.37 1.33 1.40 1.31 1.63 1.49 1.36 1.23 1.51 1.36 1.95 1.46 1.89 1.37
20. 3 1.521.49 1.48 1.44 1.62 1.51 1.79 1.64 1.47 1.32 1.51 1.36 1.89 1.41 1.92 1.39
1986 4 1.75 1.71 1.49 1.44 1.92 1.79 2.02 1.85 1.44 1.30 1.74 1.56 1.93 1.44 1.98 1.43
5 1.66 1.62 1.66 1.61 2.06 1,92 1.92 1.76 1.50 1.35 1.77 1.59 2.04 1.52 1.93 1.40
1 0.130.14 0.19 0.20 0.08 0.08 0.67 0.61 1.08 0.95 0.96 0.80 1.05 0.79 1.33 0.92
July 2 0.760.81 1,12 1.16 0.75 0.71 1.36 1.23 1.50 1.32 1.42 1.18 1.44 1.08 1.62 1.12
18. 3 1.251.34 1.221.27 1.58 1.49 1.521.38 1.51 1.33 1.52 1.27 1.64 1.23 1.74 1.2¢
1985 4 1.361.45 1.30 1.35 1.60 1.51 1.55 1.41 1.56 1.37 1.69 1.41 1.69 1.27 1.79 1.24
5 1.31 1.40 1.39 1.44 1.53 1.44 1.60 1.45 1.63 1.43 1.59 1.33 1.68 1.26 1.85 1.28
1 0.20 0.22 0.44 0.49 0.04 0.04 0.99 0.92 1.19 1.04 1.37 1.20 1.19 1.01 1.17 0.81
August 2 0.78 0.87 1.00 1.II 0.78 0.81 1.49 1.39 1.51 1.32 1.51 1.32 1.28 1.09 1.21 0.83
10. 3 1.431.60 1.18 1.31 0.99 1.02 1.52 1.42 1.45 1.27 1.51 1.32 1.39 1.18 1.18 0.81
19856 4 1.32 1.48 1.39 1.55 1.41 1,46 1.47 1.37 1.45 1.27 1.56 1.36 1.49 1.27 1.33 0.92
5 1.321.48 1.35 1.50 1.43 1.48 1.61 1.49 1.54 1.34 1.82 1.59 1.54 1.31 1.64 1.13
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Fig. 2. Vertical profile of BOD at in situ temperature in summer,
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Table 2. Deoxygenation constant(K’, day~!) of the water mass by the Thomas slope method
Dat Depth, m a b K, _6b
ate ® T 7.30%a

0- 10 1.0618 0.0719 0.9838 0.1767

June 0- 20 1. 0556 0.0729 0. 9907 0.1802

20, 0- 30 1. 0362 0.0746 0.9993 0.1879

1986 0- 50 1.0032 0. 0861 1. 0000 0. 2240

0- 75 1.0077 0. 0897 1. 0000 0.2323

0-100 1. 0109 0. 0900 1. 0000 0.2323

0-125 1. 0025 0.0936 0. 9998 0.2324

0- 10 1.0169 0. 1008 1. 0000 0.2587

July 0~ 20 0. 9896 0.1053 0.9996 0.2777

18. 0~ 30 0. 9694 0. 1092 0. 9999 0.2940

1986 0- 50 0.9780 0.1077 0.9998 0.2874

0- 75 0.9844 0. 1076 1, 0000 0.2853

0-100 0. 9852 0.1094 0. 9999 0.2898

0-125 0.9917 0.1100 1. 0000 0. 2895

0~ 10 0. 9353 0.1122 0. 9999 0. 3131

August 0- 20 1.0416 0. 0895 0.9883 0.2243

10. 0- 30 1. 0676 0. 0847 0.9913 0.2071

1986 0- 50 1. 0372 0. 0941 1. 0000 0.2368

0~ 75 1.0454 0. 0931 0.9976 0.2324

0-100 1. 0558 0.0914 0. 9959 0. 2259

0~125 1.0834 0.0892 0. 9953 0.2149
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Table 3. Oceanographic data

Ww.T. Sal. EOC DO AQU POgS~-P
Date Depth, m °C % mil mi! mi)l ng~at/l
0 18. 882 34.101 5.202 5.348 —0.146 0.56
10 18.235 34.135 5.300 5.432 —0.132 0.48
June 20 16. 696 34,290 5.510 5. 488 0.022 0. 40
20, 30 15. 755 34, 427 5.644 5. 467 0.177 0.48
1986 50 15. 059 34. 606 5. 744 4.949 0.795 0.48
75 14,912 34.650 5.766 4.676 1.090 0. 64
100 12,282 34,422 6.195 4.886 1. 309 0.81
125 6. 155 34.139 7. 386 5.915 1.471 0.81
0 23. 442 32,260 4.697 4.865 —0.168 0.21
10 21.900 32.370 4.877 5.089 —0.212 0.21
Jul 20 17.010 33.220 5.477 5.264 0.213 0.21
rh 30 15. 812 33, 464 5. 658 5.163 0. 495 0.31
1085 50 13.892 33.793 5.945 4.970 0.975 0.62
75 11. 670 34,163 6. 306 4.599 1.707 0.96
100 7.493 34,180 7.100 4.298 2. 802 0.89
125 4.541 34,174 7.682 4.466 3.216 1.17
0 25. 995 32.120 4.434 4.689 —0.254 0.15
10 25. 690 32,034 4. 464 5.001 —0.537 0.30
August 20 21,732 32,328 4.898 5. 765 -0.867 0. 44
10, 30 16.570 32.908 5.560 5.555 0. 005 0.37
1986 50 13.643 34.049 5.979 4.843 1.136 0.62
. 75 12. 619 34,317 5.976 4.158 1.818 0. 89
100 12.508 34, 401 6.157 4. 407 1.750 1.11
125 4. 474 34.128 7.769 4.622 3.147 0. 30
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Fig.3. Vertical profile of temperature, salinity, EOC, DO, AOU and phosphate in summer, 1986.
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Table 4. Surface temperature, pressure, salinity, oxygen concentration and the calculated
EOC and AOU value

Date Temp. pressure Salinity DO EOC AQU

°C mb %o mljl milfl mijt
June 20, 1986 18. 882 1010.5 34.101 5.348 5. 202 —0. 146
July 18, 1986 23. 440 1012.0 32. 260 4.865 4,697 —0.168
Aug. 10, 1986 25.995 1014.0 32,120 4. 689 4,435 —0.254

Table 5. Mean concentration of salinity, oxygen, phosphate and the calculated PO value

Salinity Oxygen Phasphate PO=0+3.09P
Date % i)l ug-at/! mi]l
June 20, 1986 34.427 5.138 0.61 7.023
July 18, 1986 33. 749 4.763 0.69 6. 895
Aug. 10, 1986 33.670 4.762 0. 65 6.774

Table 6. Change in oxygen due to gas exchange in the water colum during the period At

days, flux of oxygen (F) and exchange constant (K)

; At Ac AE F K
Periods days mi)l ml jem? ml Jem?/day m/day
June 20-July 18 28 —0. 157 -1.600 —0.057 3.631
July 18-Aug. 10 23 -0.211 —1.512 —0.066 3.128
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Table 7. Maximum sag of DO(Ds, mg/l) and critical time (t¢, days) showing the influe-
nce of the polluting load(Lo, mg/l) on the water mass (0-125 m

k1 ks soC

I0D Lo Ds tc

Date day™? day~! mg/l mg/l mg/l mg/l days
' 1 6.824 2.924

June : 3 5.353 3.734
20, 0.5602 0.067 8. 450 1,110 5 3.861 3.944
1986 7 2. 365 4,041
9 0. 868 4.097

1 6. 360 2.180

July 3 4,856 3.126
18, 0. 6655 0.062 8.877 2.074 5 3.305 3. 404
1986 7 1.746 3.538
9 0.183 3.618

1 6. 362 2,904

August 3 4.907 4.034
10, 0. 4940 0.058 8.390 1.587 5 3. 416 4.347
1986 7 1.917 4.495
9 0.416 4,581

1 6.517 2.624

3 5.036 3.594

Mean 0.5732 0. 062 8.572 1.590 5 3.521 3. 862
7 1.999 3.990

9 0.475 4.065

SakA 1 KHE EELE % 5 ok
Fig.4% H% Tk ffstd o RRME
BT A HHE SIARTY RATANE
el ol ok

i

Lo = 1.024

DO (mg/1)

TIME ( days }

Fig.4. Maximum polluting load, L.(mg BOD/D),
to each oxygen sag(mg/l).
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Table 8. Maximum allowablee BOD (MAB, mg/l) and self-purification capacity (SFC,
g/m*) to the DO value of 5mg/l at each mixing depth (m)

Mixing depth
Date  Parameter 10 20 30 50 75 100 125
ki, day™! 0. 406 0. 414 0. 432 0.515 0.534 0.534 0. 560
June ks, day~? 0.838 0. 419 0.279 0. 268 0.112 0. 084 0. 067
20, SOC, mg ! 7.502 7.612 7.730 7.892 8. 002 8.137 8. 450
1986  IOD,mg/l —0.199  —0.138  —0.045 0. 251 0. 616 0. 890 1,110
MAB 10. 393 7.275 6.103 4.721 3.918 3.523 3.474
SPC 103.93 145.5 183.09 236.05 293. 85 352.30  434.25
ky, day-! 0. 595 0. 638 0. 676 0. 661 0.6558  0.666 0. 666
July ks, day~! 0.775 0. 388 0. 258 0. 155 0. 103 0.078 0. 062
18, SOC, mg/i 6. 839 7.118 7. 396 7.753 8. 085 8. 458 8. 877
1986 10D, mg/! —0.271  —0.135 0. 079 0. 467 0. 950 1.518 2.074
MAB 6. 002 4.715 4,263 3.820 3.386 3.042 2.813
SPC 60. 02 94. 30 127. 89 191. 00 253. 95 304. 20 351.63
ki, day~! 0.720 0.516 0. 476 0. 544 0.5343  0.519 0. 494
August ko, day~t 0. 725 0. 363 0. 242 0. 145 0. 097 0.073 0. 058
10, SQC, mg /1 6. 356 6.522 6. 838 7.399 7.779 8. 001 8. 390
1986 10D, mg/l ~0.565 —0.784 —0.728  —0.111 0. 629 1.109 1. 587
MAB 4,227 4.241 4,397 3.988 3.418 3. 001 2.875
SPC 42,27 84. 82 131. 91 199.40  256.35 300. 10 359. 58
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