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Abstract

The analysis of characteristics of water use evaluation and nighttime domestic flow evaluation was performed by using result
from flow monitoring and surveying water supply records and nighttime domestic flow for ayear. The analysis of correlations
showed that, for both sites, the infiltration ratio and wastewater flow have shown a good relationship with high correlation
factor and that the calculation of wastewater flow was highly affected by monthly rainfall depth aswell as number of rain days.
From this result, it was concluded that the measurement of infiltration should be performed when the rainfall does not
significantly affect the sewer flow. Also, it is notable that each value of calculated using method for infiltration evaluation are
not comparable to each other, but independent methods. In selecting of evaluation method for infiltration, therefore, a great
emphasis should be imposed to the character of area and the seasonal factor in order to select optimal one. It is desirable way
for evaluating infiltration and reduction ratio using result from an optimal method.
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2 dFdA e FHdA durHog AMEEHE tYe F
W= 2 8% ®rhEn ot Agels ®rhae fiat
%] S FI39H. E AFEF HrPH(water use
evauation)2 (1) Zo] 45 AHE&FCZRH 44 st
FH wFF9y AT AIEAA SHE A4S ST
9 Aoz FYsFS AHYIHWEF and ASCE 1994).
ofzt A& H7MH(nighttime domestic flow evaluation)
2 (29 2ol HadAstrFHFol A FZHFETH ozt LA
shEe Al dmAs FYFFer AFdd
(WPCF, 1969).

A g (infiltration) = Qae - C - Qu @)
9714, Que = @B LHFTZHEASAR)

Qu=¢ %’1 g M

C = 25384%(0.7~09)

A5 (infiltration) = Qmin - NDF - Qing @)
A71A, Qun = YHF HLSFF
NDF = H4 oRgFAS=ZH nighttime domegtic flow)

Qi = 24A17t 24ske 38TTEH2A R sk 2)
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Site 2
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(b) Site 2 drainage basin

Fig. 1. Annual and monthly mean diurnal wastewater flow pattern (06.11.01~07.10.31).

Table 1. Flow rate and peak ratio

Site Population (n0.) | Mean flow (m%day) | Max. flow (m%day) | Total flow (L) | Flow rate (L/d-capita) | Peak ratio
Site 1. 48,061 15,253 19,456 15,253,000 317 1.28
Site 2. 29,856 9,435 12,275 9,435,000 316 1.30
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Table 2. Monthly infiltration calculated water use evaluation and nighttime domestic flow(NDF) evauation methods

(unit : m*day)
M easuring Water use evaluation NDF evaluation
Site period Mean Water Estimated I Min. Nighttime _—
(Month) | wastewater flow | supply records” | wastewater flow Infiltration | actewater flow | domestic flow® | M Italion
‘06.11 14,876 14,811 11,849 3,027 6,579 2,976 3,602
'06.12 14,200 13,720 10,976 3,224 6,900 2,778 4,122
‘07.01 13,328 13,858 11,086 2,242 6,286 2,768 3,518
07.02 12,532 15,163 12,131 401 5,476 2,575 2,901
‘07.03 13,922 13,434 10,747 3,175 5,860 3,011 2,849
Site 1 ‘07.04 15,940 12,875 10,300 5,640 7,592 3,061 4,531
‘07.05 16,175 13,609 10,887 5,288 8,070 2,960 5,110
*07.06 15,796 15,428 12,342 3,454 8,063 3,237 4,826
'07.07 16,464 14,779 11,823 4,641 8,800 2,803 5,996
‘07.08 20,768 14,553 11,642 9,126 16,123 2,074 14,049
‘07.09 21,771 17,266 13,813 7,958 16,072 2,576 13,495
‘07.10 16,513 14,906 11,925 4,588 8,317 2,869 5,448
‘06.11 8,025 7,283 5,826 2,198 5,027 2,519 2,508
‘06.12 9,442 7,283 5,826 3,616 5,383 3,008 2,376
‘07.01 10,359 7,019 5,615 4,744 5,970 3,172 2,798
'07.02 8,905 8,087 6,470 2,435 5,194 2,973 2,221
‘07.03 9,041 7,962 6,370 2,671 5777 2,637 3,140
Site 2. '07.04 9,106 6,844 5,475 3,631 7,123 2,173 4,950
07.05 9,503 6,530 5,224 4,279 6,984 2,423 4,560
*07.06 10,685 8,453 6,762 3,922 7,813 2,538 5,275
‘07.07 11,331 7,229 5,783 5,548 8,580 3,227 5,353
‘07.08 11,400 7,496 5,997 5,403 9,065 2,965 6,100
‘07.09 11,246 8,670 6,936 4,310 9,285 2,292 6,993
‘07.10 8,151 7,236 5,789 2,362 5,875 3,773 2,101
(1) Water and groundwater supply records
(2) Nighttime domestic flow+industrial wastewater flow
Site 1 Site 2
_ 30 30 _ 15 15
2 2 2 2
> E ~ E
S 20 | 20 § § 10 10 §
E 10 | 10 é E 5 5 g
£ E £ 3
"o 0o ° T — : : : 0 Z
S P @ B P PR ' @ o B P PR
Month Month
(&) Site 1 drainage basin
—4@— Water use evaluation
o N _ 1 ELo o --4-- Nighttime do tic flow ti
Mq' o],‘: = /‘]"g‘_"g: %7]—1:'1:4]0]] ;ﬁv‘g‘% —Q—T@%E’] }1‘_5—]1 = Mean Wast ter flow rate
Oﬂ fq—E]- 371] %La_y‘\:_] ‘}!:‘ 9}1\_\5 _llﬂ__‘xil_g_i % ﬂ:r—,'oﬂ /K-]—“f ?‘-_] —A— Min. Wastewater flow rate
Aoz AAEE 0.7-09 HHAY FHFEHA 082 AMEsh (b) Site 2 drainage basin
Aoy, AA @7 der=dA EFE 58 WAHAE H Fig. 2. Monthly infiltration and wastewater flow rate.
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Fig. 3. Seasond infiltration and wastewater flow rate.
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Sewer Infiltration
) Max. flow - —
Site Method (m3/ day) Total length Mean diameter Flow Peak Infiltration
Y (km) (mm) (mlday) ratio® ratio®
. Water use evaluation 3,626 0.19 0.15
Site 1. NDF evaluation 19456 3565 666 4,938 0.25 0.21
! Water use evaluation 3,429 0.28 0.31
Site 2. NDF evaluation 12,275 1945 566 3,668 0.30 0.33

(1) infiltration into max. flow
(2) infiltration into total length and mean diameter, (m?d-km-mm)
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Fig. 5. Relations between monthly infiltration ratio (m’/day-
km-mm) and minimum flow (m®/day-capita).

Table 4. Correlation matrix for wastewater characteristics, rainfal(mm/month), rain day, etimated wastewater flow rate, and

nighttime wastewater flow rate

Site Factor Rainfall Rain day Estimated Nighttime
(mm/month) wastewater flow rate  wastewater flow rate
Min. flow rate 0.77 0.75 0.55 -0.66
Site 1. Mean flow rate 0.75 0.75 0.54 -0.49
Max. flow rate 0.67 0.71 0.49 -0.30
Min. flow rate 0.77 0.67 0.26 -0.23
Site 2. Mean flow rate 0.67 0.50 0.30 -0.08
Max. flow rate 0.35 0.13 0.40 0.09
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