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Water Quality Modelling of Daechung Lake — Effect of Yongdam Dam
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Abstract

Water quality in Daechung Lake was predicted for various discharge conditions of Yongdam
dam. The same scenarios were applied as in the previous paper by the authors for Keum River
water quality modeling. Effects in water quality due to changes in discharge conditions from
Yongdam Dam were less distinct to the Daechung Lake than to the inflowing Keum River due to
sink processes in the lake. For the minimum flow year, it is appropriate to maintain Yongdam
dam discharge rate to 89 m'/sec considering the current field conditions and future predictions of
TN and TP concentrations of Yongdam dam. Effect of Yongdam dam discharge conditions to the
Daechung Lake water quality were stronger for drier years. However it should be noted that the
effects were dependent upon the water quality of Yongdam discharge at the same time.
Therefore, water quality management effort should be emphasized before the discussion over the
discharge volume of Yongdam dam. The input data sets for simulations in this study were
formulated using the available data and assumptions based on authors experiences for the fields.
Therefore, continued data collection effort will ensure the validity of this study.
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Fig. 2 Water Quality Variations of Daechung Lake

F354 B/eyk 2002% 124

739



Fig. 3 Segmentation of Daechung Lake(Plane View)
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Fig. 4 Depth—time Diagram of Temperature in Daechung Lake
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Table 1. Watershed Areas of Main Stream and Major Tributaries of Daechung Lake

Daechungla Keum River Okehun Hwaein Juwon Pumbkok
ke Stream Stream Stream Stream
Watershed =
Area(km?) 4134.0 3849.8 119.5 81.1 41.6 419
Ratio(%) 100 93.1 2.9 2.0 1.0 1.0
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Table 2. Scenarios for Water Quality Predictions

arge Water Quality
Scenario 1 Observed Flow 1st, 2nd grade, and Observed
Scenario 2 The lowest flow 5.4 mY/s 1st, 2nd grade, and Observed _‘
Scenario 3 year 8.9 mY/s 1st, 2nd grade, and Observed
Scenario 4 (1994) 12.4 mY/s Ist, 2nd grade, and Observed
Scenario 5 16.4 mY/s 1st, 2nd grade, and Observed
Scenario 6 Observed Flow Ist, 2nd grade, and Observed
Scenario 7 The highest 54 mY/s Ist, 2nd grade, and Observed
Scenario 8 flow year 89 m/s 1st, 2nd grade, and Observed
Scenario 9 (1987) 124 m/s 1st, 2nd grade, and Observed
Scenario 10 16.4 mY/s 1st, 2nd grade, and Observed
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Table 3. Calibrated Water Quality Constants of Daechung Lake

CBOD deoxygenation rate at 20°C
Temperature coefficient - 1.047
CBOD (I))ceccxarmosmon rate of CBOD in the sediment at 2 1/day 0.0004
Half-saturation constant for carbonaceous _ 05
deoxygenation oxygen limitation ’
Nitrification rate at 20C 1/day 013
ﬁft;zf;t;raﬁon constant for denitrification-oxygen mg O/L 20
Denitrification rate at 20C 1/day 0.04
Half-saturation constant for nitrification-oxygen
limitation mg OZ/L 0.1
TN
Mineralization rate of dissolved organic nitrogen 1/day 0.01
Decomposition rate of constant for Organic
Nitrogen in the sediment at 20C 1/day 0.0004
Temperature coefficient - 1.08
Fraction of dead and respired phytoplankton _ 08
nitrogen recycled to organic nitrogen )
Mineralization rate of dissolved organic phosphorus 1/day 0.22
Dec.ompis;ttiogo oéate of organic phosphorus in the 1/day 0.0004
TP
Temperature Coefficient - 1.08
Fraction of dead and respired phytoplankton B 08
phosphorus recycled to organic phosphorus '
Saturated growth rate of phytoplankton 1/day 25
Temperature Coefficient - 1.066
Nitrogen half-saturation constant for nitrogen for B
oh n growth mg-N/L 0.025
B Phosphorus  half-saturation constant for phyto- B
Chl-a clankton growth mg-P/L 0.001
?édogenous respiration rate of phytoplankton at 2 1/day 0.02
phosphorus-to-carbon ratio in phytoplankton mg-P/L 0.025
Nitrogen-to~carbon ratio in phytoplankton mg-N/L 0.25
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Table 4. Predicted Depth Averaged Concentrations in Daechung Lake

*lnflow - Discharss **Dmd;?trge Ol%‘sle r;ed 54 mfs 89 mY/s 124 m/s 164 m¥/s
Condition Qus:li ;’; £ ganity ( Scen(;rio D {Scenariol) | (Scenariol) | (Sceénariol) | (Seenaricl)
Observed 095 0.93 0.96 0.99 1.03
quality ’ (-1.7%) (1.3%) (4.5%) (8.6%)
BOD Ist 0.93 0.92 0.94 0.96 0.99
(my/ 2) grade (-1.9%) (-2.8%) (-0.7%) (1.4%) (4.19%)
2nd 1.00 0.99 1.04 1.11 1.21
grade (5.7%) (3.8%) (9.9%) (17.4%) (27.1%)
Observed 1.69 1.64 1.68 1.73 1.77
quality . (-3.3%) (-0.6%) (2.0%) (4.89%)
The 1 t
o et TN st 154 152 149 1.46 141
oW year
grade —8.00 —1U.1%0 —12.U70 14100 —-1b./70
(1994) (mg/ ) d (-8.8%) (-10.1%) (-12.0%) (--14.1%9) (-16.7%)
2nd 1.55 1.53 1.50 1.47 1.43
grade (-8.5%) (-10.0%) (-11.5%) (-13.3%) (-15.6%)
Observed 0.045 0.045 0.045 0.044 0.044
quality ’ (0.2%) (-0.8%) (-1.6%) (-2.6%)
TP Ist 0.044 0.044 0.043 0.042 0.040
(ng/ £) grade (-2.8%) (-1.9%) (-4.6%) (-7.5%) (-11.1%)
2nd 0.045 0.047 0.045 0.044 0.043
grade (0.2%) (4.5%) (-0.6%) (-2.1%) (-3.7%)
Observed 1.93 1.14 1.16 1.17 1.19
quality . (-7.0%) (-5.8%) (~4.5%) (-3.0%)
BOD 1st 1.19 1.13 1.13 1.14 1.16
(mg/ £) grade (-3.3) (-8.1%) (-7.5%) (-6.8%) (-5.7%)
2nd 1.39 1.27 1.29 1.32 1.35
grade (13.7%) (3.3%) (5.4%) (7.64%) (10.3%)
Observed 213 2.02 2.04 2.06 207
quality ' (-4.9%) (-4.1%) (-3.4%) (26%)
The highest
o I;Cj’e;: TN Ist 185 1.86 1.85 1.84 1.83
(1987) (mg/ 2) grade (-13.1%) (-12.4%) (-13.0%) (-13.7%) (-14.1%)
2nd 1.87 1.88 1.87 1.86 1.85
grade (-12.4%) (-11.6%) (-12.1%) (-12.6%) (-13.3%)
Observed 0.046 0.047 0.047 0.047 0.047
quality . (2.1%) (1.79%) (1.3%) (0.8%)
TP Ist 0.042 0.043 0.042 0.042 0.042
(ug/ £) grade (-10.3%) (-7.5%) (-8.5%) (-9.6%) (~10.2%)
2nd 0.044 0.045 0.045 0.045 0.044
grade (-4.3%) (-2.9%) (-3.3%) (-3.7%) (-4.4%)
# Inflow into Daechung Lake
#% Discharge from Yongdam Dam
F3I5E F6W 20027 124] 749
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