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Water Quality improvement Using a Contact Oxidation Canal with Sedimentation Basin
WonJang Kim, Sang-Hyun Park, Hyung-Joong Kim and Tae-Kyun Kim" (Hydraulic Laboratory, Rural Research Institute, Korea
Agricultural and Rural Infrastructure Corporation "Department of Landscape Architecture, Chinju National University)

Abstract : A contact oxidation canal system with sedimentation basin was installed to study the efficiency of water
quality purification. The primary sedimentation basin with 60 min of HRT (Hydraulic Retention Time) included in the
system was aimed to sediment pollutants in the water and the deposit being released by the drainage culvert located at the
bottom of the system. The oxidation canal acrated by nozzle was to contact the pollutants and oxygen in the surface of
plastic filter to purify the water. Discharge, HRT, length of the oxidation canal were 200 m'/day, 90 min, 20 m,
respectively. The treatment efficiency of total nitrogen was lower compared with other water quality items such as SS,

BOD, TP because the anoxic condition for denitrification was not ensured after the oxidation canal. However, 25%~

89.6%

of SS, 75.0%~91.5% of BOD, 44.3%~95.3% of TP were removed in this system. Overall, the results indicates that this
system appears to have a potential capability for water quality improvement of the reservoirs or the canals in the

agricultural watershed.
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contact oxidation canal, plastic filter, denitrification, stepped drop structure, sedimentation basin.
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Fig. 1. Design of a contact oxidation canal system and
sampling stations in the system.
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Fig, 2 Plastic filter used in the system.
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Table 1. Water temperature, pH, and electric conductivity (EC) at each sampling station from September to November 2000

Water temperature(C) pH EC { #mhos/cm)
Sampling

Date oy 512 SI3  ST4 TS ST1  ST2  SI3  ST4 ST1  ST2  SI3  ST4
Sept. 20 212 194 194 181 189 74 74 73 71 310 300 28 p)
Sept. 30 02 202 00 203 - 72 72 73 72 4 493 49 491
Oct. 6 20 15 192 184 190 75 75 74 73 533 562 558 571
Oct. 11 184 181 181 183 183 74 7313 73 514 564 583 59
Oct. 18 - - . . - 73 74 74 72 82 760 75 736
Oct. 25 . - - . - 69 73 72 71 577 486 486 40
Nov. 1 . . - - - 75 75 75 76 %55 934 936 m
Nov. 8 b 6 6 6 6 74 76 76 77 1133 1084 1086 1060
Nov. 15 7 6 6 6 6 78 78 76 77 1018 1012 1014 1006
Nov. 22 4 3 3 3 3 75 76 76 76 1380 888 842 849

- : Not measured.
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Fig. 3. Changes of DO concentration at each station in the
system.
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Fig. 4. Changes of SS concentration at each station in the
system.
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Fig. 5. Changes of BOD concentration at each station in the
system.

£3] 4949 BODFE7t 159 mg/LE 7H% 99 119 2
Aol FAAEL 91.5%EA BOD AAL: 713 £A4 vehdch

Y49 BODEE7} 5 mg/L ]8Rl Aol Antgoz A
gago] BAEHA ettt 1y dF Aol oW 2
Al e FEASER e §449 FHA BODFEEE ¢33
5~15 mg/L79) 248 Hgsted HEY 4 e Asiv)yola
I AgEt B¢ {94 27 20 mg/L ool HW AA%
£ @4o] TAY £+ Jonz G Zr|we)r} o|RojAgH
BODEE7t & Aok AR HEEE &8 + UL Ao
2 7idgd.

T-NSE9 &3l

T-N& Fig. 69} 2ol Hel&o| -33.0%~413%(HT 87%)2A
o) ¢ BoHREAl Jehdch £8 HEARET FOME -29.0%
~23%(HT 37%)2 BAAT AEE Bych o= Fig 39
DOSEo WaelN & 4 e uig go] Zrjo) sl A 7
o) AA 71434E7) FA5207] fEe] Aasks]o] NHeNo|
NO=-N, NOs-N7HA &= E#E oy, NO-N, NO-N7F Np7pa g2
2257 93 e FALTHo] HEHA g3ty] R
wergd.

Z, Axe Py uHYS B 2EHoz AAY Ro| ok
7] §Ee) TN Wiyl gk 2452 7oA
Azl ge wlo) d7AIN03%) Bk thh A U, o
9 ttg AFAFs} slAtAE TN AAL] Fe FFo|
Atk weby TN AALS Eol7] dsie Z7)%e 2A8A
U 18E5)2 sE7t Be 5 2L g3 E o4
of PNz Fulke PAXTRE Hraol & Aotk
AR g F2 9 - 247]9 F%o] HL A7lolx, A
NEE B3 2& DOSEt @] WEe) 152 22 o
$3TL olgEA(elE SV M) YA AFATE
guschy E¥a J|ARA7L Yolx P2 He ugon 7
AT $RY 5 & Aoz A

| i~—Sept. 20
{ |~ Sent. 301
{ —@=0ct. 6 ;
_—0~QOct. 11 !
_i-#-0ct 18
D -A-Oct. 25 !

} C : ‘=3~ Nov. 1
1 — -, . = t|—#-Nov.8 !
. . - . 1—4—Nov. 15 |

}.—o—Nov. 22 ;

Congentration (mg/L)
(423
|
{

ST. 1 ST.2 ST.3 ST. 4

Fig. 6. Changes of T-N concentration at each station in the
system.
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Fig. 7. Changes of T-P concentration at each station in the
system.
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