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Study on Characteristics of Wastewater Flow for Namyangju City
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Div. of Civil and Environmental Engineering, Sangmyung University
(Manuscript received 25 February 2003; accepted 9 May 2003)

Abstract

In this study, we performed 8 times of water quality sampling and continuous measurement
of flow to identify wastewater flow characteristics for wastewater treatment basins of
Namyangju city. The field survey has been conducted 6 times in dry weather period and 2
times in wet weather period. Each survey conducted 24-hr water quality sampling in the
interval of 2-hr. From the analysis of flow data and water quality data, the following
conclusions can be drawn. For Namyangju-1 station, which represents residential and
commercial mixed area, flow rises early in the morning before office-going hour and moves up
and down within narrow range, and lasted after office-leaving hour, resulting from continuous
commercial activity. In case of Namyangju-5 station representing community and Namyangju-
6 station representing residential area, the flow immediately falls down after rising early in the
morning and later rises again at the office-leaving hour, and arrives at peak flows around late
evening. In the analysis of wastewater characteristics for weekdays and weekends, without
landuse types the flow rate of weekends is higher than that of weekdays because it reflects
population, being not contributed to generate wastewater during the working hours of

weekdays, stay home and produce wastewater for weekends period.
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Fig. 1. Location of the study area showing wastewater treatment basins and sampling stations

Table 1. Characteristics of sewage treatment basins

Types of sewer Water
. Landuse . : .
Station sewer Population | Area(ha) Mean Total laying consumption
types
system Diameter (mm)| length (km) year (m/d)
. . Residential/
Namyangju-1 | combined K 18,069 67 720 10.6678 1990 3975
Commercial
Namyangju-2 | combined | Residential 10436 4.1 730 4.5305 1992 3,339
Namyangju-3 | combined | Residential 9,702 41 750 5.083 1992 3,105
Residential/
Namyangju-4 | combined | o' | 2408 26 500 31 1989 2528
Commercial
Namyangju-5 | Separated | Community 480 9.7 300 3.9973 1994 82
S ted+
Namyangju-6 | = o0t | Residential | 9216 03 600 62 1992 1,659
combined
Residential/
Namyangju-7 | combined | o | 18,187 656 810 9.6954 1989 4365
Commercial
Residential/
Namyangju-8 | combined | | 3133 113 680 2.1243 1989 752
Commercial
Namyangju-9 | combined | Residential 1,618 39 540 435 - 437
Residential/
Namyangju-10| combined | o | 6,137 372 730 9.0977 . 1412
Commercial
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Fig. 2. Diurnal variation of wastewater flow and concentration
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Table 2. Maximum, minimum, and average concentration flow and their ratios for landuse types
(Unit : m¥/d)

Landuse types Station Mean Flow Minimum Flow Ratio(%) Maximum Flow Ratio(%)

Namyangju-2 4,063 339 0.08 50,354 12.39

. Namyangju-3 1,612 137 0.08 16,245 10.08
Residential :

Namyangju-6 4,764 149 0.03 11,466 241

Namyangju-9 129 5 0.03 1,061 822

Namyangju-1 7,638 346 022 46,665 6.11

L Namyangju-4 1,582 203 0.13 4,866 308
Residential/ -

. Namyangju-7 2911 65 0.02 17,770 6.10
Commercial .

Namyangju-8 2,705 9 0.003 12,671 4.68

Namyangju-10 3444 137 0.04 11,120 323

Community Namyangju-5 130 19 0.15 588 452
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Table 3. Maxium, minimum, and average concentrations of water quality items for landuse types
(Unit : mg/L)
Staion Item | BOD CODcr SS CODmn T-N T-P Landuse types
1.21
. MZ'iX ol 155 5 8 2 Residential/
Namyangju-1 Min 28 59 21 16 12 0.59 .
Commercial
Ave 65 113 43 30 15 0.81
Max 155 249 83 46 33 1.51
Namyangju-2 Min 53 84 53 88 15 1.03 Residential
Ave 104 168 69 67 23 1.03
Max 150 215 85 139 22 1.75
Namyangju-3 Min 91 185 56 66 15 0.95 Residential
Ave 109 204 71 103 19 1.26
Max 152 165 113 130 35 1.71 L
. - Residential/
Namyangju-4 Min 95 165 51 65 23 145 .
Commercial
Ave 117 205 69 97 28 1.56
Max 199 320 81 251 26 240
Namyangju-5 Min 15 36 14 17 7 049 Community
Ave 94 170 49 99 15 1.21
Max 179 304 92 173 39 371
Namyangju-6 Min 88 155 45 55 28 226 Residential
Ave 138 239 80 116 32 2.85
Max 249 632 218 264 29 2.58 L
. - Residential/
Namyangju-7 Min 115 193 76 100 21 145 .
Commercial
Ave 196 364 118 182 25 2.14
Max 109 209 86 107 37 445 L
. - Residential/
Namyangju-8 Min 62 131 46 4 27 1.75 .
Commercial
Ave 89 154 60 76 33 2.68
Max 223 377 95 210 54 341
Namyangju-9 Min 107 194 33 101 20 236 Residential
Ave 184 321 79 155 40 271
Max 133 272 80 108 33 204 L
. - Residential/
Namyangju-10 Min 108 133 53 38 12 093 .
Commercial
Ave 115 185 64 73 23 1.52
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Table 4. Unit wastewater loading rate

Landuse types Residential Residential/Commercial Community
Stai Nam Nam Nam Nam Nam Nam Nam Nam Nam
on
yangju-2 | yangju-3 | yangju-6 | yangju-9 | yangju-1 | yangju-4 | yangju-7 | yangju-8 |yangju-10 | yangju-5
Flow

389 166 517 80
(L/captiva/day)

657 160 863 561 270
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Fig. 3. Diurnal variation of wastewater flow by weekdays and weekends for landuse types



82 HBBTTEIL M12# M2Z

o] Wsks EAIEGAT Fig. 3(a)& H%
02 FA - 4PAGH EAjE o %t— ZIQ%EE
1ol 237 A= H2AIZE
ojo] BAstE o] shrFe]l EA vEhd A
FIoEh Fig 3(b)E AR gow
o =2 Ak slro]l §743
&3 17 7l |
o] W3} glo] WA s
7

)
N
rl
>,

= Keore iy
l’m’

iCl
(2
>

N

—_

ol

-

A I

X m
_O|L
&
3

ol
-

1
=
L

off H Y [0 ox my |

o %o

e

2o
bt e

=

™
AlZkdol Blste] el 9 A7) 2~34]
F =7 A, o
2het FAGe] A =2 10~114]
7IALeY 917F 2293t 7] wEel A &
Table 5% 7t A Aol dig ¢ 39 F
FHEES e gtk FFol o

rUE: o
T o
rx >L
ol i} [o

3 FQ_": l-l'U

7o

E.

N =2

1o

2
o
ot
o
rl
N
N
N
o >
e
R
=
ok 3 N of

X w2 o ok o Ay

)
N
A
N~
;,;:
X
12
ro
ot 12
o2
—!N

Re.e) -

T FLHFTES 729%

FYFA T DA ol YA 24

R )
o

Table 5. Wastewater flowrates for weekdays and
weekends in dry weather periods

Flowrates of | Flowrates of .
Ratio(%)
weekdays(m3/d) | weekends(m?/d)
Namyangju-1 7333 7,262 -71.29
Namyangju-2 3,940 4282 8.68
Namyangju-3 1,563 1,799 15.10
Namyangju-4 1,616 1,520 -5.94
Namyangju-5 123 143 16.26
Namyangju-6 4712 4742 0.64
Namyangju-7 2,549 3224 26.84
Namyangju-8 2,595 2977 14.72
Namyangju-9 127 135 630
Namyangju-10 3,398 3915 15.21
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Fig. 4. Temporal variation of wastewater flow in wet weather periods (Namyangju-1)
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