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The Case of Industrial Factory Wastewater Treatment
and Reusing by Using of Constructed Wetland"
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ABSTRACT

Constructed wetland was built for industrial factory wastewater treatment with
environmentally sound method from July to October, 2000. Ultimately this case study was
carried out to conserve water quality of river and underground water and to provide wildlife
habitat and rest place for people in the industrial area. The size of constructed wetland was
10m X 6m (upper area) with a treatment capacity of 2.5m® per day. It was supplied with
wastewater 0.625m° at intervals of six hours. Vertical flow system was chosen to promote
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efficiency. Draining layer was built one meter in soil depth out of sand mixed with pebbles in a
ratio of two to one. Perennial emergent plants, Phragmites communis, Typha orientalis,
Juncus effusus, Iris pseudoacorus, 20 individuals per square meter were planted. In the aspect
of reusing, eco-pond was created for increasing biological species diversity and also deck and
information signboard were established for the education of environment. As the result of
monitoring, it was revealed that the constructed wetland was effective in removal of BOD,,
COD, T-N, T-P and has being gradually improved as a wildlife habitat(biotope).
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Figure 1. Water flow process on constructed wet- land system for wastewater treatment and wildlife habitat
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Figure 2. Plan and section of constructed wetland system
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Table 1. Total phosphorus concentration and
efficient rate after going through the
constructed wetland system

Aday s TP

Date volume In Qut
2001418 25w 0420 0052
2001. 4.26 0.384 0.056
2001. 5. 3 0.164 0.048
2001. 5.10 5 Omp 0.184 0.052
2001. 5.17 : 0.018 0.012
2001. 5.24 0.022 0.016
200167 0064 0032 _
2001. 6.14 0.268 0.023
2001. 6.21 0.244 0.018
2001. 6.28 7. 507 0.216 0.024
2001. 7. 5 0.302 0.062
2001719 0.282 _ 0.148
2001. 7.26 10.0m 0.330 0.131
2000828 " 0307 0110
2001.10.11  15.0m 0.284  0.089
Efficient rate 67.94
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Figure 9. SS concentration of influent and effluent
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AFA e AHA QT ) Hol AN 2N FNFE
o] YEAAFUNLR o] EHT Y= o Ay
Ak, FATEH SFEF] BE Bol3 2o #
A=A gokon, 2@ okl AEA s} A
3 gAl o ol2x] £3 Aoz dAgygot.

o] 2] ATANE YA, MY & HFEE
=Aglar] A8 243 A Bz $ARY
B3 A3 BOD,= HF 21.48%, COD:= HTF
19.86%, T-N& 59.12%9 HE &L JehlQ
on NH,-N# NO,-N& Z# 90% °)39 &
A EE&S B} SSE 15.44%2 Hyigo] o
& Wt n, pHE MR geol A71x e myE 8
ol o ¥ Aoz Hudlen, ZIHEL YAA
B A% viEA 2oz Y49 10920 ¢
T3 AEFze 209 B9 AE £98 & 3
A& Fol B To A H5S FU
Tl gldedl, Falze AFHA F8S YA
€ AV 28I AF 5T ¢ dE AxH

o] 75T},

Family name

Scientific name

Equisetaceae Equisetum arvense

Echinochloa crus-galli, Lolium multiflorum, Setaria viridis

Silene armeria, Myosoton aquaticum (Stellaria aquatica)
Capsella bursa-pastoris, Cardamine flexuose, Cardamine flexuose var. fallax,

Gramineae
Cannabinaceae Humulus japonicus
Polygonaceae Persicaria perfoliata
Chenopodiaceae Cenopodium glaucum
Caryophyllaceae
Cruciferae

Draba nemorosa var. hebecarpa
Crassulaceae Sedum sarmentosum

Leguminosae
Trifolium repens
Onagraceae Oenothera biennis

Compositae

Kummerowia striata, Glycine soja, Lotus corniculatus var. japonicus,

Artemisia princeps var. orientalis, Centipenda minima, Erigeron annuus,

Conyza canadensis, Lactuca indica, Taraxacum officinale




HERFHEE o] &3 THE Hol A5t 2 AYE A 187

= AT E B A Aok & AHde] sle
u, R, Agss 2 oF, HE & Fsiet
I, o1 AEEE EFF A #2449 A%
golghe SR s dicte] B & 3, kA
3 Ak eEE Foln £AS MY F gle W
ol 2 + 3le Aoz AZd. =3 Azl A
&8 AdoN 2AT AEMHFEE AZte] A
of meh At HAsEe] I 7ol FE Ao
getsy, 2 du ¥ HdsE A% & us &
229 AN 88 2 FEE sa7dH

= =

TE4, B4, AL, WE2Y, 1EH, B2
(1996) B2 A8 F%e 4B o3 B3}
A AR(1)-FANES o] &3 24354 £
o] A3, 2YVAAFLR 18: 280-315.

AAT, AdF, oA, 24, FdY, €47
(2000) &8 A4 2 ABTREY 2L A8 &
FAF D ABA A BF A7 FIAARYE
817128812 3(2): 53-65.

A=A (1998) ZHY 94HE A% ABSA o
o B8 A7 ZAustm HAre =R 138%,
AEF, Z2EA, o]F3A(1999) AAd AEAA 9 7)

293 3733 27 99¢ 1493, 70~74%.

AARAZA AL 298] (2000) FE277121 20004 =
AR DA ABAR 2. 63,

Aetetm(2002) &M HENAFH 2.
A4 %

HEF(1992) Aol7lHE o &3 +ALFER AA
wet A7 Medstm A =R 615

FER(1999) FALRAES 1% H2 2 vHY o
Bo AAAHA ABAA A ATEA D AR
AR 28 tm2rd 88 A] 32(5): 111-123.

FER(2001a) DFEAE o] &8 JBFAY +AF
8 z7A2. F2BRBA=H7)Se3)R] 4(4):
56-63.

FETE(2001b) FFE FAARALE % #4438
AR-£x Axde] zr|AES5R FZ8A

op

s71€838A] 4(4): 64-71.
£33 (1999) #A4NES 8% +44 8 SYSTEM
Ml % A7 2AdtR YA =8, 43%,
S53(1999) AFFAAMA 2L o] &3 g4

gt A e dsta YA =8, 53%.

ol &5(2000) A& A g3 AF A7
EAE, e, olatEAY], E3%o], BE, =]
Ex, Aot ddted. FFgtn HAlEel=
=, 61%,

o] 23(2001) MEF o] & &TFE AHAR R F4
23 e =R d5)egA] 4(2): 92-
100.

A FE(1999) Bol& ABsts A HEE A Ad
A8y 2 24 AR, Fuddda
19999k 35 8371« Ay, 21~38%.

Bahlo, K. and G. Wach(1992) Naturnahe
Abwasserreinigung. Planung und Bau von
Pflanzenklaeranlagen. 137pp.

EPA(1988) Design Manual-Constructed Wetlands
and Aquatic Plant Systems for Municipal
Wastewater Treatment(Report No. EPA-625/1-88-
022). Cincinnati, OH, USA.

EPA(1995) A Handbook of Constructed Wetlands-
Vol.1 General considerations. ERIC CSMEE.,
Columbus, OH, USA, 55pp.

LfU(1998) Handbuch 4.
Regenwasserbehandlung

Bodenfilter zur
im  Misch-und

Trennsystem. 115pp.

Mueller, V.(2000)
Pflanzenklaeranlagen. In WWT awt. (5), pp. 32-34.

Peters, ].(1992) Naturnahe Teichanlagen. LA beilage 5.

Rothstein, H.(Hrsg.)(1995)
Landschaftsbau. Grundlagen und Massnahmen,
Stuttgart(Hohenheim), 266pp. .

Schroeder, D.(1993) Bodenkunde in Stichworten. pp.
79-80.

Thompson, J.W.(1997) Clean Water Acts. Landscape
Architecture(May 1997), pp. 40-45.

Wissing, F.(1995) Wasserreinigung mit Pflanzen.
207pp.

Betriebssicherheit von

Oekologischer



