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Estimation of Reservoir Discharge to Support TMDL Management
in the Geum River Basin
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Noh, Joonwoo / Kim, Soojun / Kim, Jeongkon / Koh, Ick Hwan

Abstract

This study estimates adequate discharge to meet the specified target water quality concentration
using the pollutant load of the Geum river basin given in TMDL (Total Maximum Daily Load) report.
During the 1st phase, BOD is chosen as a target water quality constituent under regulation of the
Ministry of Environment in Korea. BOD, TN, and TP loads estimated based on the TMDL and
provincial zones were re—distributed for 10 major tributaries, and the remaining areas along the main
river are classified as 15 incremental flow areas. Water quality modeling was conducted using Qual2E
for the low flow period of a year (i.e. March~ April). The results of the model simulation showed that
about 30 cms from the Daechung dam would be sufficient to satisfy the target water quality in the
Geum river downstream of the Daechung multipurpose Dam.
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(a) Provincial map of the Geum river basin
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Fig. 1. Provincial map & TMDL. zone of the Geum river basin below Daechung Dam
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Table 1. Regional target BOD concentration (Choong-chung Province)

TMDL Zone Target BOD (mg/L) TMDL Zone Target BOD (mg/L)
Yudeung A 1.2 Musim A 2.3
Byungchun A 2.3 Miho B 4.3
Miho C 44 Miho A 3.0
Geumbon G 2.4 Gapchun A 59
Geumbon H 29 Geumbon 1 29
Geumbon J 29 Geumbon K 3.0
Nonsan A 4.0 Geumbon L 4.4
N
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Gongu2 s
Jungd H
ANGEeNA.... . Daechung Dam
Ji Stregm  ——
Geum Stream ‘aw/M
Kilsan Stream ?,
. ’i\ e Waqg monitoring
B 179 - 355
356 - 532
533 -709
1710 -886
A B 1064 - 1240
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- ; B 1418 - 1594
Fig. 2. Water quality monitoring site of the Geum river basin
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Table 2. Coefficients to describe the relations between discharge and delivery ratio
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Fig. 6. Estimation of BOD delivery ratio

Q (CMS)

BOD TN TP
a b a b a b
Gap stream 0.0153 1.0554 0.1319 0.6516 0.0420 1.0631
Miho stream 0.0063 1.1358 0.0485 0.6372 0.0115 0.9793
Daekyo stream 0.1657 09815 0.4801 11915 0.0530 1.0139
Jungan stream 0.0976 0.9377 0.3475 0.8593 0.0596 0.5578
Yugu stream 0.0373 1.2001 0.1447 0.9578 0.0158 0.7865
Ji stream 0.0543 1.1529 0.1558 0.8288 0.0239 0.9995
Geum stream 0.0903 1.0576 0.2054 0.9583 0.0545 0.9188
Suksong stream 0.1315 0.9678 0.2365 0.9310 0.0837 0.9039
Nonsan stream 0.0364 0.9138 0.0917 0.7828 0.0233 1.0068
Kilsan stream 0.2690 1.0064 0.2120 1.0289 0.0630 0.7441
A - L
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Table 3. Poliutants load estimation for each tributary (year 2010)

BOD(kg/d) TNkg/d) TP(kg/d)

Tributaries Area Q Maleu.m daily Mammu@ daily Maximum daily Maximum

(k) (cms) loadings loadings loads dailv loadi

(final) (standard) oacngs aty loadings
Gap 662.2 10.43 6,598 5,505 9,745 639
Miho 1,860.9 7.96 3,222 2,708 3,992 218
Daekyo 65.9 0.28 37 37 49 1
Jungan 1564.1 0.66 126 125 271 5
Yugu 285.3 1.22 157 157 341 3
Ji 235.8 1.01 147 147 270 4
Geum 185.1 0.79 211 209 238 7
Suksong 144.1 0.62 226 225 229 9
Nonsan 527.1 2.07 775 763 1,071 32
Kilsan 110.2 0.47 123 123 90 5
s - eremanan o resch
Fig. 7. Description of the incremental flow area
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Table 4. Generated & released loadings for incremental flow area

o 3 % ulERSEFE Table 491 A8

Incremental YEAR 2010
flow area BOD(kg/d) TN(kg/d) TP(kg/d)
generated released generated released generated released

1 28,367 2,752 3,096 735 569 99
2 15,640 2,295 1,940 1,413 386 133
3 11,717 1,212 1,535 641 412 77
4 22,096 4,291 5316 2,687 1,332 231
5 5,920 1,013 1,624 648 414 57
6 283 48 78 31 20 3

7 2,201 377 604 241 154 21
3 16,323 2,833 4,293 1815 1,153 169
9 1,752 330 465 202 126 21
10 8,448 1,793 2,273 1,032 626 120
11 2,647 562 712 324 196 38
12 551 115 146 67 40 8

13 6,595 1,397 1,771 805 488 94
14 6,120 1,432 1,701 317 453 105
15 1,489 422 443 237 110 35
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Table 5. input data used for model calibration

Q Temp DO BOD Org-N | NH2~N | NO2~N | NO3-N | Org-P | POs-P

[m'/s] [€1 [mg/L) | [mg/L]l | [mg/l} | [mg/l] | [mg/l] | [me/L] | [mg/L]l | [me/L)
Gap 112 13 9.6 7.0 5.06 3.32 0.29 578 0.27 0.27
Miho 10.0 5} 115 35 577 3.79 0.33 6.59 0.08 0.08
Daekyo 0.4 12 12.3 2.7 1.25 0.82 0.07 1.43 0.02 0.02
Jungan 0.8 11 11.4 1.9 1.53 1.00 0.09 1.75 0.02 0.02
Yugu 15 8 11.0 1.0 0.87 0.57 0.05 1.00 0.01 0.01
Ji 1.3 5 14.0 1.0 1.01 0.66 0.06 1.15 0.01 0.01
Geum 1.0 4 129 2.6 1.20 0.79 0.07 1.37 0.05 0.05
Suksong 0.8 2 12.8 34 2.09 1.37 0.12 2.39 0.09 0.09
Nonsan 2.8 8 10.1 47 2.85 1.88 0.16 3.26 0.17 0.17
Kilsan 0.6 5 12.2 24 1.05 0.69 0.06 1.20 0.07 0.07
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Table 6. Input data for water quality prediction (year 2010)

Q BOD (mg/L) Org-N | NHsN | NO»N | NOyN | Org-P | POsP
(m'/s) final standard  (mg/L) (mg/1) (mg/L) (mg/1) (mg/L) (mg/L)
Daecheong | 1.00 1.00 0.60 0.39 0.03 068 0.01 0.01
Dam |
Gap 104 | 732 611 379 2.49 022 433 038 0.38
Miho 80 469 394 2.03 133 0.12 232 016 0.16
Dackyo | 03 152 152 0.70 0.46 0.04 0.80 0.01 0.01
Jungan | 07 221 2.20 167 109 0.10 190 0.04 0.04
Yugu 12 1.49 1.49 113 074 0.06 129 0.01 0.01
Ji 10 169 169 108 0.71 0.06 124 0.02 0.02
Geum | 08 308 306 122 0.80 0.07 139 0.05 0.05
Suksong | 06 42 423 151 0.99 0.09 172 0.08 0.08
Nonsan | 2.1 433 127 2.10 138 0.12 2.39 0.09 0.09
Kilsan | 05 303 303 0.77 051 0.04 0.88 0.06 0.06
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