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The effects of the sewage treatment plant discharge on
the Tan and Jungrang stream water quality

Water Chemistry Team

Seon-kyu Han, Hang-rok Her, Seung-ju Lee, Yong-min Lee, and Kwang-jin Kim

Abstract

The discharging flow from sewage treatment plant increased the water volume of stream suddenly and

influenced on the water quality of stream.

The water quality of the Jungrang and Tanchun was investigated at discharging points of sewage treat-

ment plants, upper and lower sites of sewage treatment plants, during 2001.

The effects of the discharging flow from the sewage treatment plant on the water quality of stream were

estimated in the dry season and wet season.

The results are as follows.

[

the dry season.

. The pollutant load of T-N was higher than any other parameters of sewage treatment plants discharge in

2. The pollutant load of T-N in the lower site of the Tanchun sewage treatment plant increased by 3.2-13.0

times compared with that in the upper site.

3. The discharge load of T-N from the Jungrang sewage treatment plant was 25.4 -49.0 ton/day, which was

almost the same amount of load in the lower site.

4. In spring, the pollutant load of SS in the lower site of Jungrang sewage treatment plant was relatively

large, 86.3 ton/day.

5. In spring and winter, the BOD and SS concentrations in the lower site of the Jungrang sewage treatment

plant showed higher than the upper site. At that time, the pollutant load of BOD in the lower site were

increased by 28.7~43.1 times compared with those in upper site. and the pollutant load of SS in the

lower site were increased by 17.2~32.8 times.

6. The removal rates of T-N were 33.9% ~ 74.8%, which demonstrated that the loading of nitrogenous

compound on sewage treatment plants should get reduced by introducing new treatment system.

Key words : sewage treatment plant, discharge, Tanchun, Jungrang stream, water quality.
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Table 2. Variation of pollutant load in spring near the Tanchun sewage treatment plant

(Unit : ton/day)

Tanchun spring BOD COD S T-N T-P ABS
Upstrem Load 9.0889 16.7723 22,9565 16.1914 0.6343 0.0469
Discharge Load 3.7784 11.2540 1.8910 16,4465 0.2170 0.0924
Downstream Load 10.1289 25.5888 11.5505 56.6365 0.7001 0.1777
Inflow Load 122.4720 88.0320 149.5200 65.3184 1.8589 2.8140
Removal Rate(%) 96.91 87.22 98.74 74 .82 88.33 96.72
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@ up steram load & didcharge load

Fig 2. Variation of pollutant load in summer at Tan
Stream (T-P, ABS X 10)

Fig 1. Variation of pollutant load in spring at Tan
Stream (T-P, ABS x 10)

Table 3. Variation of pollutant load in summer near the Tanchun sewage treatment plant

(Unit : ton/day)

Tanchun summer BOD COD 88 T-N T-P ABS
Upstrem Load 6.0770 9.4760 6.6950 3.1147 0.8013 0.0412
Discharge Load 15.9156 8.7610 2.3713 12.9891 0.6059 0.0362

Downstream Load 14.0148 20.1978 15.4575 40.5605 3.4233 0.1237

Inflow Load 163.3104 136.9168 88.6660 19.6715 2.4249 2.0620

Removal Rate(%) 97.97 93.60 97.33 33.97 75.01 98.24

Table 4. Variation of pollutant load in winter near the Tanchun sewage treatment plant
(Unit : ton/day)

Tanchun Winter BOD COD S8 T-N TP ABS
Upstrem Load 52184 5.5149 3.5580 10.5601 0.8000 0.0415
Discharge Load 2.9251 7.8695 2.1843 14,6334 1.3040 0.0453

Downstream Load 16,4372 14.3117 9.9190 34,7562 2.7348 0.0850

Inflow Load 121.6224 77.2912 §4.0480 33.8170 1.9422 3.4196

Removal Rate(%) 97.59 89.82 97.40 56.73 32.86 98.68
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Fig 3. Variation of pollutant load in winter at Tan
Stream (T-P, ABS x 10)

Table 6~8 ¥ Fig. 4~68} Zo| BODS S8 #3h=
Ao BAgel BHfelx 3743 271eke Aoz vg
woul, a4AA oldd ASHoR KUk tE
Hod9e g Ace Mol shake] BODEAY 24
d) <3t Aoz Helt),

23 Zxy] 294E24 A& T-P7}

47.1%, T-N°] 60.8%, 1 94 822 86.8%~97.7%
olm, A& $7]9 Hz &L T-P7t 29.8%, T-N°J
43.2%, 1 9] FEL 90.2%~98.4%E et 71

< 247 T-P7} 35.1%, T-No| 40.4%, 2. &) ¢5L&
84.1%~97.4%9) A& &< Ve

T-No| A4 Ade| Aol ¥FTa7} st/ 73
o) 80%01d A FER /1Y 2 TS A= &
2o etz gl

T-P% 8% 25139 69.8%~83.0% F =7} ik
slol] o3 Ao et}

859 AL B - AL d4r]d sqe $aEe 35
g v (% ~9% A TR RSl o3t Aoz "]’E]r

-%h-r stal S Es

2] wha} Bmom T BA 24
ke Z4e7ld Ha 159 m/
Faa7E AR HA 2078 /Y A%
g T;l%owﬂ 93, @RHT B2 AHe 7T

Table 5. Concentration of water pollutants near the Jungrang sewage treatment plant

(Unit : mg/ ()

Item season up stream  dischargel  discharge2 discharge3 discharged down stream
spring 8.1 4.6 3.2 4.9 4.5 17.9
BOD summer 52 14 2.1 153 1.6 5.9
winter 7.2 6.2 5.8 5.6 4.9 20.5
spring 15.0 9.8 9.4 12.4 UL 18.2
CoD summer 9.2 6.5 7.2 5.9 6.1 10.6
winter 8.2 7.9 8.0 945 9.9 9.5
spring 31.0 3.5 4.0 25 2:5 41.0
S8 summer 17.5 2ot 2.3 2.0 2.0 12.0
winter 12.0 3.0 2.0 2.3 2:3 26.0
spring 14.560 22.656 26.544 23.616 31.872 23.328
T-N summer 1.728 12.192 16.992 10.512 13.920 8.592
winter 14.688 18.816 22.656 20.448 23.664 23.808
spring 0.902 0.734 1.286 1.536 0.130 1.502
TP summer 0.245 1.267 0.874 1.373 1.123 1.195
winter 0.802 1.066 1.502 L1133 1.445 1.613
spring 0.24 0.26 0.13 0.12 0.15 0.12
ABS summer 0.04 0.05 0.05 0.06 0.04 0.05
winter 0.04 0.25 0.10 0.07 0.07 0.05
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Table 6. Variation of pollutant load in spring near the Jungrang sewage treatment plant

(Unit : ton/day)

Ccop

BOD

& up steram load

ss

& didcharge load

0 down stream load

& up steram load

coo S

v

m didcharge load

Jungrang Spring BOD CoD S5 T-N T-F ABS
Upstream Load 1.3122 2.4300 5.0220 2.3587 0.1461 0.0389
Discharge Load 9.0005 22.6360 5.4050 49.0274 2.2507 0.2826
Downstream Load 37.7153 38.3474 86,3870 49,1521 " 3.1847 0.2528
Inflow Load 234.1755 171.5220 241.8250 125.2056 4.2574 3.5882
Removal Rate(%) 96.16 86.80 97.76 60.84 47.13 92.13
35
|

TP

o down stream load

Fig 4. Variation of pollutant load in spring at Jungrang
Stream (T-P, ABS x 10)

Fig 5. Variation of pollutant load in summer at Jungrang
Stream (T-P, ABS x 10)

Table 7. Variation of pollutant load in summer near the Jungrang sewage treatment plant

(Unit : ton/day)

Jungrang Summer BOD COD 55 T-N T-P ABS
Upstream Load 3.0784 5.4464 10.3600 1.0230 0.1450 0.0237
Discharge Load 3.0748 13.0767 4.5099 25.4619 2.7010 0.1157
Downstream Load 16.0657 28.8638 32.6760 23.3960 3.2540 0.1362
Inflow Load 197.0700 134.6650 224.3520 44,9014 3.8517 7.4139
Removal Rate(%) 98.44 90.29 97.99 43.29 29.88 98.44
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Table 8. Variation of pollutant load in winter near the Jungrang sewage treatment plant

(Unit : ton/day)

Jungrang Winter BOD COD 38 T-N =P ABS
Upstream Load 0.9648 1.0988 1.6080 1.9682 0.1075 0.0054
Discharge Load 10.6034 17.5062 44771 39.7416 2.2895 0.1804
Downstream Load 41.6560 19.3040 52.8320 48.3779 3.2776 0.1016
Inflow Load 206.4594 110.6668 176.2590 66.6935 3.5315 5.5024
Removal Rate(%) 94.86 84.18 97.46 40.41 35.17 96.72
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300,0
& 2000+
"m0 Cob s M - 1000 Manth
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Fig 6. Variation of pollutant load in winter at Jungrang
Stream (T-P, ABS x 10)

Table 9. Strecam Flow near the Tanchun sewage treat-

Fig 7. Monthly precipitation of Seoul in 2001

Table 10. Stream Flow near the Jungrang sewage (reat-

ment plant ment plant
( Unit : 1000 ' /day ) ( Unit : 1000 m'/day )
season season

e spring(dry) | summer(wet) | winter(dry) it spring(dry) | summer(wet) | winter (dry)
inflow (sewage) 840 1031 824 inflow (sewage)1 265 265 235
up stream 937 1030 593 inflow (sewage)2 185 208 176
discharge-up(2) 422 528 413 inflow (sewage)3 1155 1286 1199
middle stream 1359 1558 1006 inflow (sewage)4 340 372 288
discharge-down(1) 418 503 411 up stream 162 592 134
down stream 1777 2061 1417 discharge-up(4) 340 372 288
discharge—up(3) 1155 1286 1199
middle stream 1657 2250 1621
4, 2546 £/Y, 39.74 €/4 o|x, BHAAL &, discharge-down(2)| 185 208 176
A AL 77} 1645 /Y. 12.99 /Y, 1464 £/ discharge-down(1) 265 265 235
g Aeg WaHpz AHFddr oF JYdF down stream 2107 2723 2032
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