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A study on the characteristics of wastewater flowrate in
land-use of Sogwipo-city in Cheju
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To identify the characteristics of wastewater flow generated in treatment basins of Seogwipo-city, we selected
3 stations representing the basin and performed 7 times of field survey including 5 times in dry periods and 2
times in wet periods from Feb. 25 to May 27, 2002 for the selected stations.

From the analysis of flow data measured for more than 60 days in the interval of 5 minutes and
concentration data obtained from laboratory analysis, we can draw several conclusions. First, in the analysis of
diumal variation of wastewater flow for land-use types, we could find the following results: in the residential
area, it is observed that wastewater flow rates rise early in the morning for the office-going hour and fall
gradually and rise again after the office-leaving hour, showing typical residential wastewater flow pattern, while
for the residential and commercial area flow rates rise early in the morning at the office-going hour and move
up and down repeatedly within wide range and last till the office-leaving hour, which can be resulted from
wastewater that is generated by tourists activated after early in the afternoon, while for the touristy area flow
rates rise early in the morning and fall gradually and rise again within wide range. Second, in the analysis of
temporal variation of wastewater flow for monthly, it can be observed that in the residential area, in the
residential and commercial areas the flow rate of May is higher than that of Feb., March, while for the touristy
area flow rate is without monthly because it reflects the movement of population, Third, in wet periods
concentration of water-quality item such as SS, BOD, and CODc, is high in the beginning of rainfall by first
flush, and falls down gradually to reach the steady state, which is the level of wastewater in dry periods after
the cease of storm water due to diluting effect resulting from additional runoff water through storm sewers.

Key Words : Treatment basins, Wastewater flowrate, Dry periods, Wet periods
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Fig. 2. Diurnal variation of wastewater flowrate and water quality concentration(Residential area).
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Table 2. Maximun, minimun and average flowrates and their ratios for landuse types(Unit : m'/d)

landuse types Residential Residential and Commercial Touristy
Station Seogwipo-1 Seogwipo—2 Seogwipo-3
Mean Flow 325.3 393.3 511.6
Minimun Flow 153.9 25.4 471
Ratio” 0473 0.064 0.092
Maximun Flow 504.8 13465 14252
Ratio” 1552 3423 2786

. o . b . .
“Ratio of minimun flow to mean flow, Ratio of maximun flow to mean flow

o 374 9 4y TRAYH B
e oz yEyg %A 2 @AY

3%
Seogwipo-24 o] A4 #HH] 0064, Hl FFy)
342302 st5E ¥y Fo| M & A0E FALE
Row, wFAA FF Ha w0092, Hd

S 278602 St W
I3}, o= FAAGA 7
shaagel wAEY 74 2
A A9E FEATFE A7 e Y= o
gl ARBE oo Y JFoE ARt

3122 ¥4 3%

Table 3& ¥4 53 AFstd 670 F=o of
slo] A3 £ T 434E A, 4, HAGHE
vetith #3284 3829 BOD, CODc, CODwn
o] Hoigte FAHAA YA Seogwipo-1A ol A Z+zt
324.3mg/L, 4216mg/L, 1209mg/LZ ZAME LT
w3 T-N, T-Pe HgE FAR Y Seogwipo-
1A 4ol A Z+7}t 51.20mg/L, 513mg/LE ZAIH Y S
™, Seogwipo-1A ZA$ SSFELE A e A
FE A @S JedYth ZAAE F 527

Mg e FA L 4Y EFAG Seogwipo-24

Ao A2l BOD, CODc, SS, CODwvy, T-N 283
T-Pol HA2#e Z4Z 617mg/L, 131.4mg/L,
24.6mg/L, 329mg/L, 21.05mg/L, 242mg/L2 ZA}
ot #FAGe Seogwipo-3A A9 BOD,
CODg:, SS, CODMn, T-N 2832 T-Pe HiFE
= 27} 84.3mg/L, 2069mg/L, 1075mg/L, 589mg/L,
3856mg/L, 356mg/LE ZFAE AT FAA G
Seogwipo-1A 83 #HFHX 92 Seogwipo-34 2
7t g5 JAFEE Hlaste BE SSTES A
g3l FAA Y Seogwipo-1AE A 1.18 0
A Hz 28 7t L ¥:E By 23x
Seogwipo-2AHQ ASFFuER FASHA Hu
# Hagtol ME Fo] & ALE UEyen, o
E AgAgy F7 9 opzlel FA T wi} 34
2 $A%Es wgsn 9ee wgdsn A

MAXA Az st FReFAZLA B¢
BOD, CODmy, SS, T-N 282 T-P9 #¢ Hd%
¥ 47} 116.0mg/L, 681mg/L, 9%6.8mg/L, 33.0mg/L
293 35mg/Le 72 FEE Bgon, ARslge
& Al 4% BOD; CODm,, SS, T-N Z8lx T-P
9 §4 HIsEv 47 1144mg/L, 50.5mg/L,

Table 3. Maximun, minimun and average Concentration of water quality for landuse types(Unit : mg/L)

Station Ttem BOD | CODa ss CODwn | T-N T-p Landuse
types
Max. 3243 4216 1482 1209 51.20 513
Seogwipo-1 Min. 147.3 2319 68.2 58.1 3871 3.19 Residential
Ave. 236.4 3134 1049 848 4493 393
Max. 1269 185.1 513 578 3697 331 -
Seogwipo-2 Min. 617 1314 246 329 21.05 2.24 Residential
Commercial
Ave. 868 1474 381 126 26.38 270
Max. 1101 2849 1433 675 4497 438
Seogwipo-3 Min. 674 149.1 780 457 31.52 3.00 Touristy
Ave. 813 206.9 1075 539 3856 356
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oA 3¥d 723mg/LE “Elsten, T-N, T-PY
# A2 Seogwipo-1A] H oA 540 242 7.48mg/L,
0.39mg/L2 A AT FAA YA Seogwipo-14]
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o
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o]
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TEEE vadte ¥E BOD, CODCr, SS&=
Seogwipo-1A] A4 =A Yelytou g g5
e ¢ g ngrh

ZAPZH 3¢ 219(F2 % 230mm), 5€ 14 v 74-A19] =3 EX(Table 3)% 249 4
A(FZA+F 590mm) T A 280 AA zA} EAE vusle] W 7] F9A LEEE &
A4 6700l hate] f#F 2 FARAE $st9 7F vAPAA 8lEe 24 YEuE BEE Ho|
o}, Seogwipo-1, 2Xd & 3FA stulA] w0 I e ol A$A AZFEFE wHd HF
29048 FFEAL Fdld B¢ 4257 £ Hol A' BE 2EEAS Ao UgA ez 2
YH = Ao, Seogwipo-3A 4L BFEAogE 7} 7VS fETE Ry 2388 29T =4
A 24TE B3 &5 FUF7 F99E A dEYD, a2da sedEe Wi HAHAJE
olth, Table 4o ZA} 7|79 241708 242 HEAE DA FEA7E 27144 d4s
Table 4. Rainfall data with time in Seogwipo-city (unit : mm/hr)

Time 00:00-02:00 | 02:00-04:00 | 04:00-06:00 | 06:00~08:00 | 08:00-10:00 | 10:00-12:00 | 12:00-14:00 | 14:00-16:00 | 16:00-18:00 | 18:00-20:00 | 20:00-22:00 | 22:00-24:00

202/03/21 115 - 100 - - - - - - - - 15

2002/05/14 - - - - - 1 4 % o0 130 150 220
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Table 5. Maximun, minimun and average Concentration of water quality for landuse types(Unit : mg/L)

Staton | Time | lem | BOD | CODe | SS | CODw | T-N | T-P L";‘;’s:sse
Max. 345.0 4125 310.0 1034 45.04 468
2002/3/21 { Min. 152.0 189.6 632 519 14.23 0.99
. Ave. 221.5 280.9 108.1 774 30.12 3.01 . .
Seogwipo-1 Residential
Max. 288.0 4756 143.0 589 30.63 2.70
2002/5/14 | Min. 325 932 29.0 12.7 748 0.39
Ave. 89.3 2035 61.1 342 1597 1.26
Max. 1339 213.2 82.0 100.3 33.32 378
2002/3/21 | Min. 82.0 1243 405 50.0 21.69 1.41
. Ave. 1039 164.8 51.7 66.9 28.52 2.85 Residential,
Seogwipo-2 .
Max. 1374 3452 41.2 385 32.15 2.75 Commercial
2002/5/14 | Min. 20.1 85.3 93 55 10.25 0.98
Ave, 74.6 175.7 20.0 217 19.46 1.89
Max, 252.3 342.3 260.0 170.0 68.23 59
2002/3/21 | Min. 26.0 72.3 280 145 20.24 212
. Ave. 935 1470 711 517 3175 3.14 .
Seogwipo-3 Touristy
Max. 149.2 1782 62.5 104.4 5741 3.65
2002/5/14 | Min. 23.6 78.3 23.1 456 17.75 237
Ave. 68.3 126.0 376 79.3 3313 3.06
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Fig. 6. Temporal variation of wastewater flowrate and water quality concentration

during wet weather periods.
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in combined sewer overflow
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Fig. 8. Temporal variation of wastewater flowrate and water quality concentration

during wet weather periods.
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