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Treatment Level and Reactions of a Treatment Pond
System Purifying Sinyang Stream Water

Yang Hongmol)

" Department of Landscape Architecture, College of Agriculture and Life Science, Chonnam National University.

ABSTRACT

Treatment level and pond reactions of a pond system were examined from May to October 2002.
The system was constructed in July 2000 for purifying water of Sinyang stream that flows into
Koheung Estuarine Lake located in the southern part of the Korean Peninsula. The system was
composed of a primary and a secondary pond in series and established on the rice field near the lake.
Water pumped from the stream was funneled into the primary pond, whose effluent was discharged
into the secondary pond by gravity flow. Effluent from the secondary pond was funneled into wetlands.

About 130 m3/day of water was pumped into the primary pond and detention time of the primary
and secondary pond was about 2 days. DO from the surface to the 1.0 m depth of the primary and
secondary pond was in the rage of 5.2 to 11.0 mg/L and 4.3 to 0.7 mg/L, respectively. DO at the
bottom layer of the primary pond was 0 mg/L and that of the secondary pond ranged 3.0~4.7 mg/L.
The primary pond functioned as a facultative pond and the secondary as an aerobic one. The
temperature difference between the surface and bottom layers of the ponds in August was about 2.5C
and that in May and October was about 1.0°C. Thermocline was observed in the primary pond during
the high ambient temperature of August. The sludge depth of the primary pond in May, August, and
October was 2.4, 1.9, and 2.2 cm, respectively. That of the secondary pond was 1.2, 1.0, and 1.1 cm,
respectively.

SS, BODs, T-N, and T-P concentrations in influent averaged 16.64, 6.71, 6.21, and 0.23 mg/L and
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those in effluent from the primary pond averaged 11.48, 4.97, 4.81, and 0.17 mg/L, respectively. The
removal rates of the primary pond for SS, BODs, T-N and T-P were 31%, 26%, 22%, and 24%,
respectively. Average concentrations of SS, BODs, T-N, and T-P in effluent from the secondary pond

were 9.81, 4.07, 4.03, and 0.14 mg/L, respectively and the abatement rates of the secondary pond for
SS, BODs, T-N and T-P were 20%, 12%, 13%, and 15%, respectively. SS, BODs, T-N and T-P

concentrations in effluent from the primary pond were significantly low(p=0.001) when compared with

those from the secondary one.
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Facultative pond, Aerobic pond, Sludge depth, Thermocline, Hydraulic loading rate.
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Table 1. Design parameters of the primary and secondary ponds.
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Figure 1. Schematic plane of the pond system and design
parameters of the primary and secondary

ponds.

Water depth | Free board |Sludge depth | Levee height | Levee | Water surface | Volume | Detention time
(m) (m) (m) (m) slope (m?) (m’) (day)
2.0 0.3 0.4 2.7 1:3 18x17 264 1.5-2
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Table 2. Temperature, DO, and pH of the primary(PP) and secondary(SP) ponds at water depth(Dep) of 0.3, 0.5,
1.0, 1.5, and 2.0 m on May 17, August 16, and October 18, 2002.

May 17, 2002 Aug 16, 2002 Oct 18, 2002
DO Tem DO Temp. DO Temp.

](DIEI)’ g | © | || © | M| ean | o | P

PP | SP | PP |SP|PP|SP|PP|SP|PP|SP|PP|SP|PP|SP|PP|SP | PP | SP
03 [10.7/10.0{20.8/20.7| 80 | 83 | 75|65 |270(269| 82 | 86 |85 | 7.8 |184|184| 7.8 | 8.2
05 |11.1]10.3{20.6|20.6| 81 |82 |69 |55|270(264|82 |86 |81 |74 |184|18.1| 7.8 | 8.1
1.0 |10.7| 95(20.6|205| 79 | 82 |52 |43 (268(265| 82|85 |68 |58 |184(180| 7.6 | 8.0
1.5 1.8 88(20.3/205(73 (179|103 |33(255|253|84 |86 |21 |49 [180|179|75 |78
2.0 00| 471(19.7/19.7| 74 | 80| 0.0 | 3.0 |245(245|/84 |86 00|30 (17417475 |77
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Figure 2. Temperature, DO and pH of the primary and
secondary ponds at the depth of 0.3, 0.5, 1.0,
1.5, and 2.0m on August 16, 2002.
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Table 4. Treatment level of the primary and secondary ponds from May to October 2002 (Partial removal is the
reduction in pollutant concentrations either in the primary or secondary pond. Total removal is the
decrease in pollutant concentrations in the primary and secondary ponds).

SS BODs T-N T-P
Removal Removal Removal Removal
mg/L (%) mg/L (%) mg/L (%) mg/L (%)
Partial | Total Partial | Total Partial | Total Partial | Total
Influent 16.64 - - 6.71 - - 6.21 - - 0.23 - -
Primary pond | 11.48 31 - 4.97 26 - 4.81 22 - 0.17 24 -
Secondary pond| 9.18 | 20 51 4.07 12 38 4.03 13 35 | 0.14 15 39
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Figure 3. Monthly average SS concentrations of the pond
system through May 2002 to October 2002.
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Figure 4. Monthly average BOD;s concentrations of the
pond system through May 2002 to October
2002.
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Figure 5. Monthly average T-N concentrations of the
pond system through May 2002 to October
2002.
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Figure 6. Monthly average T-P concentrations of the
pond system from May to October 2002.
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Table 5. Treatment level of surface-flow wetlands purifying stream water in USA, Japan, and Korea.

SS T-N
Area Inflow . .
Wetlands () ('/d) Detention time|  in out | removal in out removal
(mg/ £)|(mg/ )| (%) (mg/¢) |(mg/?) (%)
1
Olentangy 10,000 | 1,000 | 2 days - - - 46 | 25 46
J USA
. 2)
Des Plaines™ 11300 | 4635 |1 -3 weeks | - . . 273 | 134 51
/ USA
3)
Sangohgawa™ | 3¢ 600 | 18240 | 5 hours 213 | 134 24 282 | 235 17
/ Japan (24%)
Seimeigawa’’ 4.1
19,000 777 | 10 hours | 176 78 30 | 21 30
/ Japan (78%)
)
Dangjin 32,000 | 684 | 2 -5 days - - - 44 | 26 41
/ Korea
. 6)
Sinyang 1,900 120 3 days - - - 577 | 326 47
/ Korea
Kwangju”
370 40 | 1.5 days - - - 1024 | 6.32 39
/ Korea
Source : 1) Kadlec and Knight, 1996.

2) Mitsch et al, 1998.

3), 4) TIIESEAE R, 2000.
5) &3} 5, 2005.

6) FZTE, 2002.
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78%, 17%~51% W& Holil Ut} sHHFE 4
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&
27} 51%, 35% S THTable 4). BRI FQJ62
S 133 YA RS 7T O Hushy,
B A AZA)AH §S, T-N X8| 8] Table
d o
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& 9ok

Table 6. Summary of #test statistics of SS, BODs, T-N, and T-P concentrations in effluents from the primary

and secondary ponds.

Pollutant species Pond N Mean+S.E. ¢t Value p

Primary 21 11.482+0.1592

SS 11.56 0.0001
Secondary 21 9.181+0.1195
Primary 21 4.973+0.0889

BODs 7.84 0.0001
Secondary 21 4.07240.0729
Primary 21 4.811£0.0679

T-N 8.30 0.0001
Secondary 21 4.029+0.0654
Primary 21 0.171+0.0032

T-P 6.73 0.0001
Secondary 21 0.142+0.0030

N : sample numbers
S.E. : standard error

p - p-values obtained by t-tests assuming equal variance.
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SS, BODs, T-N, T-P =9 Xfo|7} J=XE & oo 2fo|7} glon, 68~99 2 47j¥L &R

A3tk Excel ZZ 13 (Excel 2003)2] A7 o7} Eolg Ao =E dFHh wpahx dAXEnt
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o &4 SS ¥rE tadely @
(Table 6). 224X &5 SS HF5(9.181+
0.1195)7} 1AFA%E 5572 SS H5=(11.482+

2

0.1592) Hot SHA btk 1A% 244A %
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ME F-94F a=0.0594 AT 0] 712tE o]
1XFAE T} 23159 BODs, T-N, T-P ¥

O = A
=T

7 OES & F ok 231498 §-2579] BODs,
TN, T-P His=7} 13495 552 BODs;,
T-N, T-P 7 ET} 2}

%

oF 10~11mg/L7HA] Z7F3tAch 20021 5€
17¢, 89 169, 108 18Yo] FA}SH 13459
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ATHYang, 1992).
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