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Water Quality Behavior by the Sluice Gate
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Abstract

Boryeong Seadike located at southwestern seashore of Korean peninsula completed in 1997. Sluice gate
operation can be an important factor to maintain lake water quality and reduce retaining time of pollutants
within lake. The lake water quality simulation model, WASP5 was adopted and tested to find out proper

gate operation timing and discharge amount.

From the simulation of sluice gate operation, the results showed that the later the time of discharge for
loosing 1 day successively to 6 days, the better the quality of water. Discharge amount showed relatively

minor changes of water quality. This means that pollutants flowed into lake

from watershed do not have

enough time to mix up with deep water when the gate opened at early time. About 3 days delay of discharge
caused the dilution effect to stabilize the lake water quality in case of Boryeong freshwater lake.
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Table 1 Properties of Boryeong freshwater lake

Facilities Division Unit Specification Remarks
basin area ha 14,180
Irrigation area 4,722
flood stage m (+)297 frequency 200yr
normal water level (+)1.00
lake dead storage (-)5.00
total storage ha-m 1.933
requirement storage ha-m 1,551
effective storage 1,730
| sediment volume 382
water resource 10.000m’/year 3505
length m 1,082
seadyke average height 121
maximum height 207
elevation (+)7.80
flood volume m/s 1,305
sluice size (BxH) m 10%x11.8
gate number of gate number 5
sill m (-)5.00
full water area ha 582 after reclamation
others reclamation area 1134
desalting period year 5 Minami Eq.
gram) &2 Di Toro & JallA] 1983d A& ANE & 5 FUENE Astel WASP 239
o2 Jpte & e AW, RS AX B7 gEAEE ATt = DYNHYDS WASPL-
g TR0 AW A FFoR W AYHoR dAde 9A gore o 448
Ak ket 0QTAN O £AS olZ 2 8 RYS Agdlo] AU AML @ F 7 A
M2 5 9e B ohel sk A Wl i F WASPY YEARE ASE 4 Atk WASP
A gl dsol tE 9TE 18T 5 QU BES A AN 5280 odart He 4
zgo|r}, =3t FAl disl 24 (element) & A, 9 5 dokdiel BOD, DO & BHZAHQ 4
T3 (segment) -80] 7hseh WhAY TP O 2 A ©dLe BAg= EUTRO 283 §7)gsre 2
7t 22% el waw Fde 2aRENgel & HAE Sl % SHLYS BHsR: TONI
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WASP E& A F FRoz 549 #5355 HAd 8/ 4% (DO, BOD, phytoplankton,
UJ 8h= DYNHYD 5&3} 218 2osh= WASP NH3~N, NO3—N, Organic—N, PO;-P, Organic—
HoR Frolxlth DYNHYD =ae Felstd  P)e) 2o} shsalh
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Table 2 Area and specific length

. %E Transportation Area(m’) leizet}g&)
. ©—-0 2,861 2.300
: ®—-0 289 | 1440
o horizontal ®—->0® 3,900 1750
®@—6 3.900 1.750
Drsriouted trioutary @—® 5900 1.800
N ®—-® 5.900 2000
O-@ 1.113.300 1.96
@ « 1,514,500 343
vertical ®~® 2,736,300 244
@0 1,943,300 3.69
a. Watershed and stream ®—0 1,697,200 539
®~® 2,079,400 705
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Table 4 Estimated daily maximum discharge amount

. Dairy maximum | Level after|, ,.

i | [ anuat st ||
50| 27340 DWL 000 50 0 day
-40] 40219 000 40 0 day
-30] 51957 000 30 0 day
220 73410 13992 27 1 day
-10 105267 19941 28 3 day
00| 148571 87475 26 1 day
10 |204678 137113 23 7 day
15 |241062 FWL 176132 24 § day

#Reference:The slice gode operation investigation for
water quality improvement in Boryeong
freshwater lake
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Table 5 Discharge condition for simulation by diffe-
rent discharge start time

Day Inflow Discharge condition (ha-m)
ham| @ | ® | © ] @ | ® | ®
6/23 0 0 0 0 0 0
6/24 1 648 400 1 0 0 0 0 0
6/25 12 260 ] 400 | O 0 0 0
6/26 0 (260400 O 0 0
6/27 0 0 1260|400 0O 0
6/28 0 0 0 | 2601400} O
6/29 0 0 0 0 {260 O
6/30 0 0 0 0 0 | 400
7/1 0 0 0 0 0 | 260
7/2 0 0 0 0 0 0
7/3 0 0 0 0 0 0
259 7t A5 MAsto] {9l ALAlzl
A3 % 660 ha—m9 F&o°] HASIATE Tl
Ae fYdE 7S AR vnE Wi o
sk, WHE A&Aske AE 2Est 7 A4
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Table 6 Result of simulation

Water quality (mg/L)

Condition | Segment | Items 0 day |2nd days| 22th days
BOD 197 452 4.36

2 T-N 161 2.76 205

T-P | 0073] 0.189 0.136

® BOD | 224 2.32 362
6 T-N 145 1.56 1.84

T-P | 0100 0.102 0.120

BOD | 201 477 449

2 T-N 1.64 2.89 211

T-P | 0075| 0233 0.155

® BOD | 225 232 37
6 T-N 145 157 1.88

T-P | 0.101 0.104 0133

BOD | 201 295 328

2 T-N 164 2.00 1.72

T-P | 0075 0157 0122

© BOD | 225 2.22 2.81
6 T-N 145 151 1.03

T-P | 0.101 0.100 0111

BOD | 201 262 289

2 T-N 1.64 183 1.64

@ T-P | 0075 0.124 0.108
BOD | 225 218 2.57

6 T-N 145 149 158

T-P | 0101 0.098 0.102

BOD | 201 2.62 2.39

2 T-N 146 1.83 164

T-P | 0075 0124 0.108

© BOD | 225 2.18 2.57
6 T-N 145 149 159

T-P | 0101 0.098 0.102

BOD | 201 262 2.89

2 T-N 164 183 1.64

T-P | 0075 0.124 0.108

© BOD [ 225 218 257
6 T-N 145 1.49 158

T-P | 0.101 0.098 0.102
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Table 7 Discharge condition for simulation by diffe-
rent discharge amount

D Inflow Discharge conditin (ha-m)
Yimmglelelele|o]e
6/23 0y 0] O Of O 0| O
6/24 648 0| of of 0] 0 0y O
6/25 12 01 0 of 0} 0| 0] O
6/26 0| Of of O] 0y 0Of O
6/27 01200 400 400 400 | 400 400
6/28 0 0260 | 400 | 400 | 400
6/29 0 0] 0]200j 400
6/30 0] 6] 0] 0j of 0] O
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