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Effect of Selective Withdrawal on the Control of Turbidity Flow and -
Its Water Quality Impact in Deacheong Reservoir
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Abstract

A selective withdrawal method has been widely used to control the quality of water released from a
stratified reservoir and to improve downstream ecosystem habitats. Recently, several existing reservoir
withdrawal facilities have been modified to accommodate multi-level water intake capabilities in order
to adapt the impact of long-term discharge of high turbidity flow. The purpose of this study was to
assess the effect of selective withdrawal method on the control of downstream turbidity and its
impact on water quality in Daecheong Reservoir. A laterally integrated two-dimensional hydrodynamic
and eutrophication model, which was calibrated and validated in the previous studies, was applied to
simulate the temporal variations of outflow turbidity with various hypothetical selective withdrawal
scenarios. In addition, their impacts on the algal growth as well as water quality constituents were
analyzed in three different spatial domains of the reservoir. The results showed that the costly
selective withdrawal method would provide very limited benefits for downstream turbidity control
during two years of consecutive simulations for 2004-2005. In particular, an excessive withdrawal
from the epilimnion zone for supplying upper layer clean water resulted in movement of turbidity
plume that contained high phosphorus concentrations upward photic zone, and in turn increased algal
growth in the lacustrine zone.

keywords . Selective withdrawal, Turbidity control, Water quality management, Daecheong Reservoir,
Algal growth
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Table 1. Withdrawal scenarios depending on the fixed intake elevations (2004)

Fo HeplA ¥ 4358 Avste Adelede
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Scenario Intake elevation

S2004-1 Middle depth (EL. 52 m)
52004-2 Upper depth (EL. 62 m)
52004-3 Lower depth (EL. 42 m)

Table 2. Selective withdrawal scenarios for different upper depth withdrawal timings and elevations

(2004 ~2005)
Scenario Description

S-1 Continuous middle depth(EL. 52m) intake

S-2 Continuous upper depth(EL. 62m) intake

S5-3 Upper depth(EL. 62m) intake starts as soon as plume arrived
S-4 Upper depth(EL. 62m) intake starts after 7 days of plume arrival
S-5 Upper depth(EL. 62m) intake starts after 14 days of plume arrival
S-6 Upper depth(EL. 70m) intake starts after 7 days of plume arrival
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Table 3. Evaluations of model performance in simulating outflow water quality by selective withdrawal in

Daecheong Reservoir

Parameters Observed” Estimated™ R’
Temperature (TC) 19.243.7 18.1+39 0.88
Dissolved oxygen (mg/L) 7.7+1.9 6.9+2.7 0.82
Turbidity (NTU) 18.5+23.0 22.7+28.7 0.93
Conductivity (uS/cm) 128.4+52.3 125.7+52.0 0.99

*  Observed water quality at Daecheong bridge between June to September of 2003-2006.
** Estimated outflow water quality by selective withdrawal equations of the model.

% Standard deviation.
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Fig. 3. Linear relationships between observed and estimated outflow water quality in Daecheong Reservoir
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Table 4. Number of dates that outflow turbidity exceeded the designated target turbidity for different

intake elevations(2004). (unit: days)
Scenario Target turbidity
10 NTU 20 NTU 30 NTU
S52004~1 129 93 66
S2004~2 113(-16) 79(-14) 63(2)
52004~3 129(0) 86(-7) 62(-4)
() : Difference with the number of $2004-1
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Table 5. Number of dates that outflow turbidity exceeded the designated target turbidity for different

selective withdrawa! scenarios(2004—2005)

Scenario Target turbidity
© 10 NTU 20 NTU 30 NTU
S-1 251 132 69
S-2 238(-13) 111(-21) 72(3)
5-3 243(-8) 113(-19) 72(3)
S5-4 249(-2) 112(-20) 63(-1)
S-5 255(4) 112(-20) 67(-2)
S-6 255(9) 113(-21) 67(-14)
() : Difference with the number of S-1
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Fig. 8. Comparisons of Chl.a concentrations in different zones of the reservoir for
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