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Attached Treatment using Combined Septic Tank and Soil Filter of Treated Livestock and Farm House
Wastewater

Eun-Ho Kim, Hyun-Geoun Park, and Nak-Chang Sung (Dept. of Environmental Engineering, Dong-A University,
Dept. of Environmental Engineering, Chinju National University, “Dept. of Agricultural Chemistry)

Abstract : This study was conducted in order to investigate removal rate of organic matter, nitrogen and
phosphorus to reduce environmental polluation with treatment to attach combined septic tank to 3 stage soil filter
after mixing anaerobic treated water of livestock wastewater and low concentrated wastewater generated in farm
house, Because anaercbic filter bed was packed in combined septic tank and a microorganism was accumulated in
combined septic tank with increasing hydraulic retention time(HRT), if HRT 4~12day, CODcr was removed 63.4
~84.0%. Also, NH4*-N and PO43'—P were removed 3.9~54% and 18.3~29.0%, respectively.

In being re-treated by 3 stage soil filter, although hydraulic loading rate was gradually increased, CODcr, NH4*-N
and PO43'~P were removed above 90% due to filtration, adsorption, ion exchange, and action of soil
microorganism. Generally, the attached treatment of combined septic tank and 3 stage soil filter did suitably treat
livestock wastewater to water standard of discharge applied from ‘96 year, in view of decreasing pollution loading
amount and recycling of agricultural water.
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Fig. 1. The cross-sectional diagram of combined septic tank
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B4 A2 -Adg AAG AAHEAHE 3 sol
fiter(20cm x20cm) & ©]8-39 T=ANANE . EFA
gel glolA FFHez FUAALY dde w29
gz AT EY, 7he By, ARF €9 3322 74
Ho gow o#F e FAe 27 cm, 10cm, 10cmE 3
STk

Uy

F7ht 52 9539 go| Bgd sz
FZE BY 24 722 B 21448 FHol FFE 9
23 91007 oF FFUE 2AF A 28 HHAAHR 4
g f3Hle FEASY A 4= 15 19 vixF
& Agde 3L, dFde LY HEZOR A wt
Ajo] & Holx oBg %E 100F 7|22 57144
2H|E B3} A35E XIPe HF Tl T2 B3R
2, 7} AgA4E 59 712 Ife2 A4 st HRTE
4, 6, 8 1298 WIAFAN THA Iz A4 FH7
A AEFg 571 AR e-E HF 70 19 vEE EF
s Az FYAA AT

Soil filter

AR AdFe EY ke B, A7 3302
FHE 3¢ ol fiter2H F2)%4 RgE F7HAE AL
o 4% £ ¥ Ponding X FYAFE WAE7] 3t
o AFUIE o|§3ld FULE F¥F o2 AT

Soil filtero] A48 E%S AFE &30 7o U
AN AHsA o, 10meshe] HAEZNE § Fo] ALE
3.

E%9 EAL ¥ pH 56, 33§ 423%, ¥ol2xEs
23meq/100g, 2 87| Ux 26g/ale] HArh

Sol fitere EY AEFAMe Astag, spFdAe



24 AYS % B ARFNFA YA 29 Soll fitero] 4P AAN Y 331

BUZE st {718 S B8 de EYAET
SFEY 9% J82 ES 3 §F, 34 Q o)
28 g% 4F ol2A EAY N EYYAY o3
R BAHEFAFE % Bl J5E 2E3] $A
T UAEE Fgd.

a8, 3¢ sofl flters] EHFH R3&& 25 51, 75, 10,
15cm/day £ WA 71HA GAH 2 Sol fiterd] £S5 %
£ 3ad

=Mgts 9l gy

B A¥AAo] 9§ CODer, NH,*-N, POS-P9] AAZE
& ZA] 8 £8 2 FU5Y SARNL 2y
2 ¥ HFTAAEHA Standard Method®o] Fste] 3
A3,

A % 2@

Lot 2| §Y

2 AT e disee AR AGE 44 ] &4
8 FEAMNM AR Fo| a2 EHNE TEEe
FAFE 13 §714 F5F B2 4§ AY5E o
439

Table 1& T4 &2 Fo wEd 2495 /4 £F
F gz ¥ Ags L S AN
CODcr, NH,*-N % PO-P¢} ¥ 58 Yz o}

Table 194 & 4 QI%°], 714 F5F g2 93}
o #3¥4(Qr/Qin) 8 ¥ HRT 3¥9 zAoz HyYL
73§ CODxr AMAEE o 80% A=Y EF3lx
&9 27t & 130me/L o|¥ L2 IFEE Jeh)
Aom, g NH-N9 7Afoe Azt A9 HAee #
g ol POS-Pe MAEE] &% 14% AEE o5 o}
AFeg egREFo| ofF Forz e a2
72 A% sHY £AY3 T FAYARE ZHAY
A 2EE oY = Uk

T, &4bsrtol A W@ oA @Ry FSode
AYH 7o B4 UehlT Sl

EHE™ S 0| 2|8 CODer MHEE
2 479 499 AH8E A ARz FEEY

Table 1. Characterictics of wastewater used in this study

(Unit : mg/L)
ltems Livestock Treated Farm house
CODcr 5,440~5,730 1,311.2 184~210
NH N 311~1,210 729.0 23~35
PO2-P 74~117 80.0 11~15
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Fig. 3. Variation of CODcr removal rate and effluent CODcr
according to HRT by combined septic tank
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Fig. 4. Variation of NH,*-N removal rate and effluent NH,*-N
according to HRT by combined septic tank
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Fig. 5. Variation of PO,*-P removal rate and effluent PO,>-P
according to HRT by combined septic tank
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Fig. 6. Variation of CODcr removal rate and effluent CODcr
according to hydraulic loading rate in 3 stage soil filter
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Fig. 7. Variation of NH4+-N removal rate and effluent NH4+-N
according to hydraulic loading rate in 3 stage soil filter
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Fig. 8. Variation of PO,*-P removal rate and effluent PO>-P
according to hydraulic loading rate in 3 stage soil fitter
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