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Analysis of quality improvement effects
by construction of sewer systems in Nam River Basin
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Abstract Effects of establishments of more sewer systems on water quality in Nam River, Deokchun River,
and Jinyang Lake were analyzed for various scenarios using QUAL2E, WASP 7 water quality model. Three
different scenarios were tested: 1) 20.8% of sewer diffusion rate which is same to the existing condition. 2)
Expansion of sewer system to 65.2% which would emit less pollutants, BOD 2350.5 kg/d, TN 216.0 kg/d, TP
44.0 kg/d. 3) Pollutants emission to maintain first grade water quality in Nam River, Jinyang Lake, BOD and
TN in the case 2 were 7.69%, 2.10% lower than those in the case 1 in the Nam River. And in the Jinyang
Lake, BOD, TN, and TP in the case 2 were 10.25%, 1.37%, 2.94% lower than those in the case 1. However,
the simulations showed that water quality could not hold down first grade water quality standard level with the
establishments of more sewer systems. To satisfy the criteria in the Nam River and Jinyang Lake, BOD
emission must be reduced 27.2%, 37.05% compared to those in the case 1.
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[(# 2] d=8 HiEHsis (H¥] : kg/day)

R 20054 20074 2011
HoHA 58317 | 555502 | 7,490.9

BOD | v|HodY | 13,5862 | 13,899.2 | 14,369.3
A 19,4179 | 19,4524 | 21,8602

Hoegd 22946 | 22203 | 23289

TN | Bj-edd | 9,5503 | 9,743.1 | 10,0323
SHA| 11,8449 | 11,966.5 | 12,361.2

H4odY 251.8 243.5 275.5

TP | ©|AeE 887.4 915.0 956.4
SHA] 1,139.2 1,159.5 1,231.9
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f‘j ;j = | 19 | 29 | 39 | 49 | su | ex | 79 | sn | 99 | 109 | ng | ¢
BOD 1.100 1.900 | 0.300 | 0.400 1.400 1.100 | 2.200 1.100 1.300 | 2.300 1.100 | 0.800

A TN 3.168 1.865 | 2.645 | 2.068 1.799 | 2.791 1.206 1.218 1.579 | 2.340 1.755 1.616
TP 0.038 | 0.050 | 0.071 0040 ! 0.042 | 0.042 | 0068 | 0.045 | 0.102 | 0.249 | 0.031 | 0.038

BOD 0.800 | 0.900 1.100 | 0.700 1.100 | 0.900 1.300 | 2.000 1.700 | 0.900 | 0.600 { 0.800

B TN 0.953 1.145 1.445 1.099 1.205 1.031 1.639 1.451 1.245 1.090 { 0.768 | 0.857
TP 0.012 | 0.014 | 0.011 0012 | 0016 | 0.024 | 0.029 | 0.044 | 0.023 | 0.020 { 0.014 ; 0.007

BOD 0.800 1.000 | 0900 | 0.800 | 0.800 | 0.900 1.000 | 2.100 1.600 1.000 | 0.500 1.100

C TN 0.951 1.105 1.493 0.945 1.128 1.128 1.475 1.183 1.048 0.955 0.711 0.796
TP 0.015 | 0.013 | 0.012 | 0.010 | 0.015 | 0.022 | 0.022 | 0.026 | 0.013 | 0.013 | 0.011 0.008

BOD 0.900 1.000 1.000 | 0.900 1.000 1.000 1.300 1.900 1.300 | 0.800 | 0.600 | 0.900

D TN 0.902 1.034 1.137 1.260 1.285 | 0.960 1.538 1.610 1.294 1.142 | 0.766 | 0.863
TP 0.015 0.015 1 0.011 0.011 0.015 0.025 0.025 | 0056 | 0.028 0.021 0.016 | 0012
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Reach 1~2 | 0.122 | 0.488 | 0.725 | 0.219 0.04
Reach 3~6 | 0.197 | 0475 | 0.726 | 0.199 0.04
Reach 7~8 | 0.142 | 0.381 | 0.140 | 0.484 0.04

Reach 9~10 | 0.027 | 0.540 { 0.647 ; 0.295 0.04
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A4 (m/s) BOD TN TP BOD TN TP BOD TN TP

(mg/l) | (mg/) | (mgl) | (mg/l) | (mgl) | (mg/) | (mgh) | (mg/l) | (mg/)
Hi 0.388 1.06 271 0.07 0.98 2.69 0.07 0.82 2.07 0.05
P1 0.304 1.15 2.99 0.08 1.05 2.95 0.08 0.86 2.27 0.06
P2 0.417 2.16 4.55 0.14 1.72 4.38 0.13 1.47 3.43 0.10
H2 0.454 1.29 3.10 0.08 1.14 3.05 0.08 0.96 2.36 0.06
P3 0.603 3.61 7.32 0.50 3.58 7.30 0.50 3.02 5.76 0.39
P4 0.210 3.58 6.48 0.21 2.73 5.91 0.18 2.31 4.67 0.14
H3 0.595 0.07 0.02 0.000 0.00 0.00 0.00 0.00 0.00 0.00
P5 1.182 0.67 1.95 0.05 0.61 1.92 0.05 0.51 1.48 0.04
P6 0.375 2.70 5.43 0.17 2.56 5.38 0.17 221 4.35 0.14
P7 0.912 2.15 2.64 0.09 2.11 2.64 0.09 0.84 2.15 0.07
H4 0.767 1.67 2.36 0.08 1.67 2.36 0.08 1.87 1.85 0.06
P8 1.142 1.49 1.92 0.07 1.45 1.92 0.07 1.26 1.55 0.05
P9 0.529 2.82 3.42 0.13 2.58 3.35 0.12 2.20 2.67 0.10
H2-1 1.770 1.40 3.12 0.08 1.29 3.09 0.08 1.07 2.46 0.06
P2-1 1.072 1.36 2.20 0.07 1.23 2.16 0.06 1.01 1.71 0.05
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BOD 1.14 1.29 1.16 0.97
A TN 2.28 2.74 2.68 2.21
TP 0.13 0.14 0.14 0.11
BOD 1.14 1.24 1.15 0.89
B TN 2.38 2.56 2.52 2.04
TP 0.14 0.15 0.15 0.13
BOD 1.15 1.24 1.17 0.95
C TN 0.87 0.90 0.87 0.84
TP 0.08 0.08 0.08 0.07
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T A | ane | Ang | ane | A | Ave | Aug | Ave | A | Ave | Auw | Ane

(kg/day) | (%) |(kg/day) | (%) |(kg/day)| (%) (mg/hy | (%) (mg/l) | (%) | (mg/h | (%)

Casel | 23505 | 108 | 2160 | 1.8 | 440 | 36 | 0097 | 769 | 0043 | 210 | 0000 | 0.00
Casell | 59428 | 272 | 22432 | 181 | 2460 | 200 | 0320 | 2546 | 0370 | 1790 | 0.020 | 1622
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< 1E(BOD 1 mg/lo|she] 3 7128 WhEsl7] 98] 3} FH o2 BOD 7.69%, TN 2.10%7} 7jH == 2o,
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BOD | 0.802 0.856 0.770 0.660
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