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Operating Status and Improvement Plans of Ten Wetlands Constructed in Dam
Reservoirs in Korea
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To propose the improvement and management plans to strengthen the pollutant removal efficiency of dam reservoir’s
constructed wetlands(CWs), the operation status and configuration of CWs (including water depth, operational flow, water
flow distribution, residence time, and pollutant removal efficiency, aspect ratio, open water/vegetation ratio etc.) were
analyzed in 10 major wetlands constructed in dam reservoirs. The pollutant concentrations in the inflows of the studied
CWs were lower than those of American and European constructed wetlands. Especially, organic matter concentrations in all
of inflows were below 3 mg/L(as BOD) due to advanced treatment of sewage disposal plant and an intake of low
concentration water during dry and normal seasons. The average removal efficiency of total nitrogen(TN) and total
phosphorus(TP) for 10 CWs ranged from 7.6—67.6%(mean 24.9%) and —4.9—74.5%(mean 23.7%), respectively, showing
high in wetlands treating municipal wastewater. On the other hand, the removal efficiency of BOD was generally low or
negative with ranging from -133.3 to 41.7%. From the analysis of the operation status and configuration of CWs, it is
suggested that the low removal efficiency of dam reservoir’s CWs were caused by both structural (inappropriate aspect ratio,
excessive open water area) and operational (neglecting water-level management, lack of facilities and operation for first flush
treatment, lake of monitoring during rainy events) problems. Therefore, to enable to play a role as a reduction facility of
non-point source(NPS) pollutants, an appropriate design and operation manuals for dam reservoir’s CW is urgently needed.
In addition, the monitoring during rainy events, when NPS runoff occur, must be included in operation manual of CW, and
then the data obtained from the monitoring is considered in estimation of the pollutant removal efficiency by dam
reservoir’s CW.

Keywords : Constructed Wetland, Dam Reservoir, Design and Operation, Monitoring, Nonpoint pollutant removal, Rainy season
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Fig. 1. Map showing the location of the 10 constructed wetlands(CWs) selected in this study. SO; Sookcheon CW, BH;

Buhang CW, HY; Hyoiya CW, IS; Iseochoen CW, GS; Gilsungcheon CW, DB; Dongbokcheon CW, NB; Naebukcheon

CW, BN; Boknaecheon Bio-Park, SP: Sinpyungcheon CW, OC; Omcheon CW.
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Table. 1. Overview of the 10 constructed wetlands(CWs) for improving the water quality of dam reservoirs.

Water system Dam reservoir Constructed wetland Area(m’) Water supply source Dominant vegetation
. Phragmites communis Pistia
. - municipal wastewater -
Kum River Daechung Sookcheon CW 155,000 srratiotes
- storm runoff water
Eichhornia crassipes
Phragmites communis
- stream water
Buhang Buhang CW 29,986 Typha angustata
- storm runoff water i d
Nakdong River ris pS@Ijt loacorus :
Phragmites communis
. . - stream water
Hyoiya Hyoiya CW 62,500 Typha angustata
- storm runoff water o
Nelumbo nucifera
Nymphoides peltata
- municipal wastewater Zizania latifolia
Iseochoen CW 36,000 o .
- storm runoff water Phragmites japonica
Phragmites communis
Typha angustata
. - stream water Phragmites communis
Gilsungcheon CW 53,880 o o
- storm runoff water Zizania latifolia,
Dongbok Phragmites japonica
Nymphaea tetragona
Nymphoides peltata
- stream water
Dongbokcheon CW 50,000 Iris pseudoacorus
- storm runoff water
Youngsan Typha angustata
Seomjin River Phragmites japonica
Phragmites communis
- stream water
Naebukcheon CW 50,000 Typha angustata
- storm runoff water T .
Phragmites japonica
Phragmites communis
- municipal wastewater Typha angustata
BoknaecheonBioPark 23,092 P P . gu' .
- storm runoff water Phragmites japonica
Juam L e
Zizania latifolia
. - municipal wastewater Phragmites communis
Sinpyungcheon CW 12,360
- stream water Typha angustata
- stream water Phragmites communis
Jangheung Omcheon CW 56,320

- storm runoff water

Typha angustata

ZAF P QlFEAe] 24 WAL 23,092~150,000m

(mean 57,300m") Yol TF A E S EF(free water

surface flow; FWS) A 2|%-24]S-
TAANERE AU (Phragmites communis),

(Dypha angustata),

HH
G

488 ek A

N1

2] & (Phragmites japonica), T4

Nymphaea tetragona), *=F27E(Iris pseudoacorus),
Vi g

F(Zizania latifolia), E’3(Pistia srratiotes), T-2<%+

(Eichhornia crassipes ), Z:(Nelumbo nucifera ),

A AL (Nymphoides  peltata)
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Table. 2. Operational flow of the 10 dam reservoir constructed wetlands(CWs).
. Water depth(m)
Dam reservoir Constructed wetland - HRT(hr)
Settling pond Shallow wetland Deep wetland
Daechung Sookcheon CW 1.1~14 0.4 12 48
Buhang Buhang CW 2.0 0.4 1.0 11~36
Hyoiya Hyoiya CW ND* 03~04 ND* 5~6
Iseochoen CW 1.0 03~04 0.7~0.8 48~120
Gilsungcheon CW 1.0~12 0.2~0.4 0.4~0.6 24~96
Dongbuk
Dongbokcheon CW 1.0 03~04 0.7~0.8 48~120
Naebukcheon CW 1.0 0.3~0.4 0.7~0.8 48~120
] BoknaecheonBioPark 1.0~1.2 0.3 0.4~0.6 48 ~168
uam
Sinpyungcheon CW 04 02~04 0.4~0.6 60~105
Jangheung Omcheon CW 1.0 02~04 0.8 32
ND*: No data
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Table. 3. Design and operational flow of the 10 dam reservoir constructed wetlands(CWs).

Operational Flow(m'/day)

Dam reservoir Constructed wetland Design flow (m'/day) I Out Evaporation &
. Leakage(%)
Dacchun Sookcheon CW 18,000 10,050 7877 2713 (21.6)
g (wastewater 12,000) > > > )
- normal season: 16,416
Buhang Buhang CW rainy season: 53,568 20,930 ND* ND*
Hyoiya Hyoiya CW rainy season: 74,400 ND* ND* ND*
normal season: 10,000
Iseochoen CW rainy season: 30,000 6,612 4,555 2,057 (31.1)
Gilsungcheon CW rainy season: 53,880 4,562 1,782 2,780 (60.9)
Dongbuk - normal season: 10,000
Dongbokcheon CW - rainy season: 30,000 10,262 9,580 682 ( 6.6)
Nacbukcheon CW normal season: 10,000 3,516 2,887 629 (17.9)
rainy season: 30,000
BoknaecheonBioPark -rainy season: 7,402 286 195 91 (31.9)
Juam . normal season: 600
Sinpyungcheon CW rainy season: 800 486 253 233 (47.9)
Jangheung Omcheon CW rainy season: 13,227 10,501 ND* ND*
%: Evaporation& Leakage/Inx100, ND*: No data
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Table. 4. The water flow distribution and hydraulic residence time(HRT) of the 10 dam reservoir constructed

wetlands(CWs).
Dam reservoir Constructed wetland Water flow distribution HRT(hr)
- settling pond and deep wetland : lean to the
Daechung Sookcheon CW right or central part 48
- shallow wetland : uniform flow
- generally uniform flow
Buhang Buhang CW i X 11~36
- partially dead water region
. . - generally lean to the central part
Hyoiya Hyoiya CW . . 5~6
- partially dead water region
- generally lean to the central part
Iseochoen CW . 48~120
- about 15% of dead water region
. - generally lean to the central part
Gilsungcheon CW . 24~96
- normally no flow in shallow wetland
Dongbuk
- generally lean to the central part
Dongbokcheon CW . 48~120
- about 55% of dead water region
- generally lean to the central part
Naebukcheon CW . 48~120
- about 45% of dead water region
. - partially dead water region
BoknaecheonBioPark X 48~168
- partially lean to the central part
Juam -
. - generally not uniform flow
Sinpyungcheon CW . 60~105
- above 50% of dead water region
- generally lean to the central part
Jangheung Omcheon CW . 32
- normally no flow in shallow wetland
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Table. 5. Average concentration of influent and outflow water, and the removal efficiency of the 10 dam reservoir

constructed wetlands(CWs).

BOD(mg/L) TN(mg/L) TP(mg/L)
Dam reservoir Constructed wetland
N ouT % N OouT % IN OouT %
Daechung Sookcheon CW 1.2 2.8 -133. 8.26 7.59 8.1 0.133 0.059 55.6
Buhang Buhang CW 0.5 1.0 -100 2.49 2.30 7.6 0.033 0.027 18.2
Hyoiya Hyoiya CW 2.4 1.4 41.7 2.13 1.70 20.2 0.069 0.040 42.0
Iseochoen CW 1.3 1.5 222 2.88 1.85 35.8 0.050 0.050 0.0
Gilsungcheon CW 1.0 1.1 11.1 1.47 1.30 11.6 0.050 0.042 16.0
Dongbuk
Dongbokcheon CW 1.7 1.1 -10.0 2.66 1.78 33.1 0.071 0.062 12.7
Naebukcheon CW 1.6 2.1 -15.4 1.89 1.65 12.7 0.061 0.064 -4.9
BoknaecheonBioPark 2.7 2.1 353 9.57 3.10 67.6 0.510 0.130 74.5
Juam
Sinpyungcheon CW 0.9 0.8 -31.2 2.77 2.00 27.8 0.090 0.085 5.6
Jangheung Omcheon CW 2.0 1.8 10.0 ND* ND* ND* 0.046 0.038 17.4

#%: removal efficiency, ND*: No data
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Fig. 2. The occurrence of short circuit and dead water region(DWR) due to the inadequate stuctural design
in Sinpyungcheon CW.
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