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Estimation of Solid Deposition in Sewer Systems using MOUSE Model
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Abstract

The deposition of sewer solids during dry weather in combined sewer systems results in a loss of flow
capacity that may restrict flow and cause a local flooding and enhanced solids deposition. In order to solve these
problems and to manage sewer systems efficiently, development of estimation equations for solid sediments in
sewer systems is needed. However, estimation of solid sediments has performed using specific methods such as
computer model before the development of estimation equations. In this study, solid sediments in sewer systems
were estimated using MOUSE model for Gunja drainage basin in Korea and the estimated results were verified
using estimation equations developed by the U.S. Environmental Protection Agency.

As results, the estimated values using MOUSE model are smaller than that of equations developed in 1977 but
greater than that of equations developed in 1984. Although the comparison between simulated and measured solid
deposition is difficult due to the absent of measurement data, the estimated values using MOUSE model is
reliable and can be used to develop estimation equations for solid sediment in Gunja drainage basin.
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Table 1. Summary data from pipe and sub-basin characteristics

. Number | Total length [Mean slope of] Mean dia. of | Basin area | Population {Mean slope of|
Basin . . . , \
of pipes | of pipes (m) pipes pipes {(mrm) (m) {persons) basin
1 5 191 0.0013 748 5173 160 0.0236
2 62 1,779 0.0084 538 56,565 1,744 0.0044
3 80 2,601 0.0180 511 77,532 2,391 0.0231
4 46 1,324 0.0214 605 41,555 1,735 0.0310
5 125 4,128 0.0270 535 152,564 6,390 0.0354
6 58 1,597 0.0085 613 48 854 938 0.0018
7 45 1,186 0.0230 873 29,995 576 0.0281
8 46 1,344 0.0137 826 42,107 1,118 0.0222
9 164 4544 0.0165 599 124,905 3,364 0.0155
10 27 789 0.0441 502 25,180 668 0.0186
11 27 720 0.0433 461 18,547 507 0.0462
12 88 2,356 0.0178 526 60,760 1,659 0.0180
13 54 1,603 0.0235 537 29,821 814 0.0163
14 62 1,982 0.0269 543 62,863 1,717 0.0185
15 62 1,673 0.0156 584 36,627 1,000 0.0121
16 59 2,451 0.0216 819 152,159 4,155 0.0181
17 98 2,112 0.0189 516 78,101 2,801 0.0309
18 18 789 0.0211 711 25,259 908 0.0243
19 32 1,121 0.0239 579 51,979 2,047 0.0241
20 54 1,464 0.01862 465 63,424 2,498 0.0163
21 38 990 0.0325 481 42,228 1,571 0.0384
22 10 297 0.049 518 9,791 386 0.0499
23 47 1,314 0.023 552 95,077 1,499 0.0294
24 73 2,085 0.0189 607 545,676 1,708 0.0255
25 74 2,275 0.0249 521 68,681 1,977 0.0506
Sum 1,454 43,317 1,945,422 44 331
BAE A

GiRlol (HE®

Fig. 3. Pipe network of sub—basin 13 in Gunja drainage basin
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Table 2. Solid deposition for different diameter
and concentration(kg/day)

Dia.
Cone,
50mg/1 1.44 1.10 1.08 1.11 1.18
100mg/1 2.72 2.04 2.22 2.26 2.34
200mg/1 | 536 441 450 453 4.65
300mg/1 | 7.75 6.88 7.11 7.27 741
400mg/1 | 9.24 8.92 978 9.83 9.97
500mg/1 | 10.88 | 10.43 | 11.11 | 11.71 | 11.73

0.1mm | 0.2mm | 0.3mm | 0.4mm | 0.5mm

Deposition (kg/day)
oM s ® ®O N A

50 100 200 300 400 500
Solid Concentration (mg/1)

F

g. 4. Solid deposition for different diameter and
concentration
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Table 4. Estimated solid deposition by Eq. (1)~(4) (kg/day)

Method Eq. (1) Eq. (2) Eq. (3) Eq. (4)
Basin 1 2 3 2 3 2 3 2 3

6 36.15 2762 106.73 43.39 79.83 28.09 52.91 23.21 4394
7 9.00 10.87 13.16 2715 29.59 13.86 15.16 10.92 11.95
9 40.13 34.98 48.64 9419 109.27 63.22 73.78 52.75 61.62
10 4.21 542 16.33 0.44 15.54 6.56 11.02 5.33 897
11 4.02 511 762 857 10.27 6.27 7.56 487 589
13 10.80 13.68 25.38 2867 37.95 19.85 26.57 14.91 19.99
14 12.36 18.12 34.86 30.69 41.22 21.11 28.68 17.61 23.98
16 24.65 20.79 33.08 47.30 58.33 25.49 31.70 24.28 30.24
24 14.92 20.63 22.43 2748 28.53 17.48 18.17 21.68 22.55
Sum 156.23 157.23 308.22 316.88 410.52 201.94 265.54 175.57 229.14

Table 5. Estimated solid deposition by Eq. (5)~(9) (kg/day)

Method Eq. (5) Eq. (6) Eq. (7 Eq. (8 Eq. (9

Basin 1 2 3 2 3 2 3 1 2 3 2 3
6 6.85| 523 2030| 5261 | 97.07 467 3.87 568 | 477 | 1268 | 4.22| 790
7 170 ] 205| 249| 3276| 3572 2.17 2.37 136 1581 181 198 216
9 755 658 916 116.22| 13493 | 11.01 | 12.87 738 | 668| 847 1002 11.68
10 080 1.02| 310| 11.25| 1856 1.04 1.76 057 067 148| 09| 160
11 076 097| 144| 1020| 1222 0.95 115 051 062| 0831 087 1.05
13 204 | 258 480 3470 4599 2.99 4.02 178 | 2.07| 323| 273| 365
14 233 | 342| 6539| 3724| 50.08 3.56 4.86 197 261 | 419 326} 441
16 465| 392| 625| 5770 71.23 495 6.17 374 335| 468| 452| 561
24 281 | 389 | 4.23| 3328| 3455 4.39 457 256 | 328 348 4.01| 416
Sum 20.47 | 29.66 | 5837 | 385.95| 500.37| 3572 | 46.63| 2554 | 2561 | 40.85| 3256 | 42.21
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Table 6. Comparison of estimated solid deposition

Eq. (1) Eaq. (2) Eq. (3) Eq. (4)
Method 1 2 3 2 3 2 3 2 3
TS (m’/yr) 28,51 2869 | 5625 | 5783 | 7492 | 3685 | 4846 | 3204 | 41.82
Eq. (5) Eq. (6) Eq. ()
Method 1 2 3 2 3 2 3
TS (m*/yr) 5.38 5.41 1065 | 7044 | 91.38 6.52 851
Eq. (8) Eq. (9)
Method 1 5 3 5 3
TS (m*/yr) 466 467 7.46 5.94 7.70
MOUSE Model 13.46 m%/yr
Measured data 28 m’/yr
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