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Abstract

The main goal of this project is using a built full-size constructed wetland system to a
municipal wastewater from a community. The result from project of 2002 showed good treatment
on the wastewater solely by constructed wetland system. In the project of 2003, treatment ponds,
including an oxidation pond and two floating plant systems were successfully combined to the
constructed wetlands. The analytical results from water samples showed the treatment ponds used
half of the area of the constructed wetlands, but the treatment ability increased doubly. In order to
satisfy the requirement recently about applications of such technology al over the country, this
project is proposed to continue the combined ecological treatment systems for more complete
data thereafter used for the developments of optimal operating parameters and designing models
for the future. The contents of this project include: (1) continuation of analytica work on
wastewater treatment ability of the combined system; (2) evaluation of the treatment ability of
each natural treatment system; (3) use of statistical methods to analyze the accumulated data in
order to establish logical and applicable mathematical models to describe the behaviors of the
treatment systems, (4) modification of the treatment results on combining various natural
treatment system to obtain the parameters to the models.
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N H4+ N H4+ pH

(C)

pH Fe Al Ca pH5~7
FeOOH-PO, pH6~8 Al(OH)3 (8 10
( )
3 (@D} (2)free water
surface(FWS) (3)subsurface flow(SSF)
1)
(stabilization pond) 36.2m 7.4m 1.42m
(Pistia stratiotes) (Eichhornia
crassipes) FWS
2) FWS
FWS (free water surface flow system FWYS) 98.5m
4.2m 0.5m 0.3m (Phragmites australis)
(Typha orientalis) FWS SSF
3) SSF
SSF 14.4m 5.0m 0.5m PVC
30cm ( 0.45) ( Phragmites australis) SSF
(1) 91 4 92 3 45 ntld (HRT 3.3 day 0.09
m/d) 2 4

37+18m°/d  0.0620.03m/d 15+7d 1



(Temp. DO ORP pH )

( a SS VSS BODs COD NHzyN TKN TP POsP NOs-N NO,-N
) Standard Methods
(hydraulic loading rate) (Q)
(A) (t nomina hydraulic retention time)
HRT= Ahe¢/ Q
A X
h
e 095 FWS 0.75 SSF 0.45( )
Q
(LR loading rate) (RR removal rate) (EFF percentage
of contamination removal efficiency)
LR=qgxGC
RR=qx(Ci- Co)
Ci-Co
= 0, = o —M8M
EFF = 100% R 100% G
q (hydraulic loading rate), m/day
G , mg/I
Co , mg/l

( )

(First-order plug flow kinetic)
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K'=-1In( C.) q
Co= (mg/L)
Ci= (mg/L)
0= (m/d)

K= (m/d)



2002 4 2003 5 ( FWS  SSF

) BOD COD SS 3.6 7.4 4.8 g/nf/day
BOD COD SS 1 2003 5
BOD COD SS 1
BOD SS
BOD SS 2.3 2.9 g/nf/day COD
7.9 g/nt/day
HRT 2 2
BOD COD 5.32 g/nf/day
BOD COD ( 2.80-2.94 g/nf/day)
SS
3
SS BOD
4 4 BOD
( 12 g/nf/day) BOD
( 30 mg/L)
2
HRT 3 BOD BOD
FWS
SS BOD FWS
FWS SS SSF
SS
SS
BOD 63 mg/L 23 mg/L
(BOD 23 mg/L 10 mg/L)
745% BOD
80% BOD BOD
10 mg/L BOD 50 mg/L
62% BOD 132 mg/L
120% 120%

HRT 10 5 BOD 5



) 73%
120%

BOD COD SS
36 7.4 4.8g/nt/day 2.80 294 3.85g/nf/day
BOD COD SS 2.3
7.9 2.9g/nf/day 1.30 050 1.20 g/nf/day
745% BOD
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1
1 BOD COD SS
Cw CW(pond) Pond CW with pond
Q, n'/day 25 37 37 37
HLR, m/d 0.07 0.10 0.14 0.06
BODs
influent effluent influent effluent influent effluent influent effluent
Concertration, mg/L 52 12 23 10 61 23 61 10
Removal efficiency, % 80 57 62 84
Removal rate, g/nf/d 2.80 1.30 5.32 3.06
COD
influent effluent influent effluent influent effluent influent effluent
Concertration, mg/L 106 64 79 74 139 89 139 74
Removal efficiency, % 40 6 40 47
Removal rate, g/nf/d 2.94 0.50 5.32 3.90
SS
influent effluent influent effluent influent effluent influent effluent
Concertration, mg/L 69 14 29 17 36 29 36 17
Removal efficiency, % 80 41 19 47
Removal rate, g/nf/d 3.85 1.20 0.98 1.14

Q averageinfluent rate
HLR hydraulic londing rate



POND - CW ———»

Apr

100 - :
" ‘{ FWS | SSF
So—o—o—o—gp 4

T /1
< OO
10 N i
= / L —<I—; .
E \<] Pan
J - << \Kl
Z 5 /
9 : <l
o 1 a :
b —e—BOD H !
—0—SS :
——Chl-A '
s
0.1 I ! . ! i L 1
2 4 6 8 10 12 14 16
HRT, day
2 BOD SS Chl-A HRT
40
O
° - £ |-, S e T T N e —
g‘) _\-"'-\-...
> e i
Sl e 0 sdw
©
o
5 10 |
0 1 1 1 1 1 1 1 1 1 L L
% 15
s —&—BOD
5
© 10 |
]
s O0—0o /D\D 0O /]
S st O
5 5 AN =
IS O o~
¢ ~—
04 1 ] ] ] ] 1 ] | | | |

Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar

2003 2004
Date

3BOD



CW effluent BOD, CONC., mg/L
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