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ABSTRACT

This study is to calculate Allocation of Pollution Discharges by administrative region for the TMDL (Total Maximum
Daily Load) on Tamjin River. TMDL has the water quality target and value (BODs, 1 ppm) and is calculated by the
QUAL2E model. The expected TMDL for Tamjin River is 1,532,360 kg/day. The calculation showed that the main pol-
lutants are due to the non-point sources in Tamjin River and the aqua-farms are another important sources near the bay.
And sources from population and livestock should be reduced, especially aqua-farm source should be managed and
eliminated first which is over 14,000 ton/day.

Keywords: TMDL (total maximum daily load), QUAL2E, allocation of pollution discharge, load allocation
(L), load reduction (Lg)
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Fig. 1. Map of study watershed, Tamjin River.
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Table 1. Pollutant loadings by tributary streams and main streams in 2002 (7% A&, 2004)

Watershed BODs Loadings (kg/day) . _ Sum
Population Land use Industry Aquafarm Live stock Facility

Head Water 137,103 804,914 134.8 112,211 264,395 0 1,355,216.28
Main Stream 1 15,493.68 82,845 0 0 0 0 98,338.16
Busan-cheon 47,771 272,050 0 0 26,990 0 336,157.83
Main Stream 2 15,266.72 62,392 0 0 0 0 77,658.34
Naean-cheon 5,438.22 8,213 0 0 0 0 13,651.17
Main Stream 3 374,012.5 293,078 5,850 246,784 49,351 0 969,150.28
Budong-cheon 42.814.18 145,145 160 0 16,616 0 204,736.42
Main Stream 4 91,795.08 223,843 160 0 36,107 0 351,904.49
Pyunghwa-cheon 21,890.32 100,646 320 0 0 0 122,856.25
Main Stream 5 33,037.89 163,580 6,880 0 40,404 0 243,650.84
Keungang-cheon 248,060.4 882,056 2219 285,276 197,015 13,000 1,350,878.67
Main Stream 6 28,457 163,581 0 5,603,970 10,959 0 5,814,681.67
Jangsan-cheon 5,785.91 17,693 0 0 2,952 5,200 31,197.42
Main Stream 7 14,635.24 133,659 0 0 14,161 5,200 167,656
Koondong-cheon 15,445.16 51,397 0 5,212,545 94,807 10,400 5,379.832.9
Main Stream 8 23,427.56 43,007 0 1,807,601 19,111 9,100 1,912,245.83
Pasan-cheon 33,073.05 43,249 0 1,750,443 47,000 61,168 1,935,070.5
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Table 2. Discharges and accumulative discharges for each

- olg2

Table 3. Calibrated values of reaction coefficients for QUAL2E

watershed model
. Accumulative . Reach K, K;

Watershed Dl(sncll}'l/:;[;ge Discharge Derl;\tfeery number (1/day) (1/day) a b o B
(m’/s) R-1 . 0015 0.023]0.0098 00112 |0.1310 0.1893
Head Water 9.5 9.5 R-2 0.886 0.87510.3254 0.08812 0.13505 0.5277
Main Stream 1 0.5165 10.0165 R-3 0.723 0.7120.1023 0.2484 1 0.2079 0.4884
Busancheon 2.1039 12.1204 R4 0.541 0.5340.0325 0.2536 {0.0808 0.3251
Main Stream 2 0.4429 12.5632 R-5 1.885 1.89610.0251 0.3162 1 0.0503 0.4216

Naeancheon 0.1784 12.7416 Temp. Dispersion

. . Manning n
Main Stream 3 0.6239 13.3655 Correction 0.652 0.436 0.04 Constant
Budongcheon 0.2104 13.5759 Factors ’ 60
Main Stream 4 0.4785 14.0544
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Fig. 2. Comparison of computed and observed BOD; value for
model calibration.
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Fig. 3. Expected BOD; of each reduction rate and the same
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Table 4. Value of expected TMDL. (Total Maximum Daily

Load)
TMDL TMDL
Watershed (ke/day) Watershed (ke/day)
Head Water 619,527 | Main Stream 5 43,018
Main Stream 1 33,683 | Keumgangcheon 317915
Busancheon 142,919 | Main Stream 6 59,116
Main Stream 2 29,786 | Jangsancheon 19,042
Naeahncheon 11,998 | Main Stream 7 45,665
Main Stream 3 41,958 | Koondongcheon 34,614
Budongcheon 14,150 | Main Stream 8 33,747
Main Stream 4 32,180 | Pasancheon 33,809
Pyungwacheon 19,234
total TMDL (kg/day) 1,532,360
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Table 5. Allocation of load allocation and load reduction by watershed with pollution sources
Population Land use Industry Aquafarm Livestock Facility
Watershed
L, Le L Le L, Le La Ls L. L L. Lg
Head Water 57,968 82,926 340320 486,847 57 82 47443 67870 111,787 159918 - -
Main Stream 1 4,776 10,717 25,539 57,307 - - - - - - - -
Busan-cheon 17,718 28,586 100,899 162,794 - - - - 10,010 16,151 - -
Main Stream 2 5,270 9997 21,537 40,854 - - - - - - - -
Naeahn-cheon 4,302 1,137 6,496 1,716 - - - - - - - -
Main Stream 3 14,574 359467 11420 281,680 228 5622 9,616 237,187 9,623 47432 - -
Budong-cheon 2,663 40,151 9,028 136,118 10 150 - - 1,034 15583 - -
Main Stream 4 7,555 84,240 18422 205421 13 147 - - 2972 33135 - -
Pyungwa-cheon 3,084 18,806 14,181 86,465 45 275 - - - - - -
Main Stream 5 5244 27,760 25966 137446 1,092 5,781 - - 6414 33949 - -
Keumgang-cheon 43,661 162475 155249 577,729 39 145 50211 186,850 34,676 129,041 2,288 8,515
Main Stream 6 261 28,234 1499 162,300 - - 51,344 5,560,070 100 10,873 - -
Jangsan-cheon 3,135 2,572 9,586 7,864 - - - - 1,599 1,312 2,817 2311
Main Stream 7 3,588 11,048 32,764 100895 - - - - 3471 10,690 1275 3,925
Koondong-cheon 89 15342 297 51,054 - - 30,157 5,177,779 548 94,175 60 10,331
Main Stream 8 372 23,055 683 42,324 - - 28,711 1,778,890 642 28,649 145 8955
Pasan-cheon 520 32,555 680 42572 - - 27,527 1,723,040 739 46,264 962 60,210
Total 174,779 939,068 774,569 2,581,386 1,484 12,202 245,009 14,731,686 175,736 627,170 7,547 94,248
Table 6. Allocation of load allocation and load reduction by and administrative region with pollution sources
Large Small Population Land use Industry Aquafarm Live stock Facility
Administra  Administration
-tion (Goon)  (Yeop, Myun) La Le La Ly La Le La Le La Lr La Ly
Youngam Youngam Yeop 5652 8,085 46,219 66,119 56 80 - - 7953 11,3718 - -
Keumjung Myun 7398 10583 77.824 114,332 - - 6,420 9,184 7,594 10863 - -
Total 13,050 18,668 124,044 177451 56 80 6,420 9,184 15547 22241 - -
Busan Myun 19876 30,770 341,116 165472 - - - - - - - -
Janghung Yoochy Myun 36,384 52,064 891,108 380,253 - - 36,101 51,644 45828 65559 - -
Jangdong Myun 12,257 19,775 308,018 97654 - - - - 9,661 15587 - -
Janghung Yeop 33,157 543,622 2,675957 960487 1389 11980 9,616 237,168 11,879 131,753 - -
Total 101,684 646,231 4,216,199 1,603,866 1,389 11,980 45716 288,812 67,368 212,899 - -
Kangjin Yeop 225 14,114 97 6,084 - - 27,524 1,722,838 110 6,898 962 60,203
Koondong Myun 3941 68215 1101l 144580 - - 110,170 1,251,3945 3,254 167,196 3,021 21416
Kangjin Sungjun Myun 575673 85386 61,735 258,504 47 174 10,341 38481 15507 61,796 - -
Jackcheon Myun 16,606 214,345 88309 721,041 - - - - 22935 85350 1,101 25514
Byungyoung Myun 15,792 425863 225380 1,353,133 - - - - 6,483 21,897 2,927 10,073
Obhmcheon Myun 10,712 15324 71,509 2,579,555 - - - - 47,777 68347 - -
Total 622950 823446 458,040 5,062,896 47 174 148,035 14,275,264 96,066 411,485
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