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Abstracts
The information of using constructed wetlands for polishing medical treatment discharge is

scarce in Taiwan. This proposal plans to use the constructed wetland systems built in Tzu-Chi Dalin
Hospital area to treat the discharge from its wastewater treatment plant systematically so as to
improve the water quality for further reuse. The wastewater from Tzu-Chi Dalin Hospital area
includes hospital and municipal wastewater. According to the water quality records of Tzu-Chi Dalin
Hospital, the discharge of its wastewater treatment matches “Discharge Standards” of EPA. However,
the nitrate concentration is remained high in the discharge, so that limited for reclaiming as irrigation
purpose. In this plan, the constructed wetland system is used as a tertiary treatment system. A free
water surface wetland (FWS) followed by a subsurface flow wetland (SSF) are planned to proceed
the experiment. A scenic pond is built at the end of the wetland system for observing the water
quality in a natural environment and also providing aesthetic and ecological functions.

As results, the study wetland treated the discharge from its wastewater treatment plant about
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100CMD. Influent total nitrogen (TN) was 37.1+£7.7 mg N/L, and it composed of 97 % nitrate and
3% other nitrogen compounds (TKN, ammonia, and nitrite). So the study wetland treated main
contamination was nitrate. A FWS wetland reduced TN from 37.1+£7.7 mg N/L to 23.2+7.2 mg N/L
and SSF wetland reduced to 23.2+7.2 mg N/L. TN removal efficiency was about 64%. The nitrogen
removal in the study constructed wetland was dependent on denitrification. Influent total phosphorus
(TP) was 5.5+1.4 mg P/L. A FWS wetland reduced TP from 5.5+1.4 mg P/L to 4.6£1.2 mg P/L, and
a SSF reduced TP to 3.7+1.3 mg P/L. TP removal efficiency was about 33 %. Compare with star up
phase and stable operating phase 1, this study phase (flow rate was 100CMD) showed that high
nitrate and TP removal rate than other phases. Because of the study wetland stably operated and
maintain well, promoted to more integration ecological. Residues of plant can contribute carbon
source promote denitrification, and growing plant can uptake phosphorus. Treated water in this study
can use to plant irrigation, landscape, road wash.

Keywords: Constructed wetlands; tertiary treatment; nitrate; total nitrogen; total phosphorus
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1 ARTHDA HERFRA 1SR FREA R TOE

H = mg/L
#1#2Z  NH&-N  NO,N NO;-N TKN TN pH SS
Influent 0.45 0.57 37.58 0.8 39.0 7.57 17
FWSI 0.42 0.57 2222 2.7 25.5 7.77 28
FWS2 0.51 0.44 21.57 1.5 23.5 7.37 10
SSF1 0.44 0.39 19.14 1.1 20.7 7.08 5
SSF2 0.97 0.21 16.01 1.0 17.2 7.41 3
Effluent 0.67 0.48 11.98 1.0 13.4 7.61 11
Pond 0.81 0.61 9.44 2.7 12.8 8.61 60
H i mg/L NTU °C
g COD BOD;s PO4-P TP DO R KR
Influent 50 7 2.34 4.84 4.32 9 30.7
FWSI 60 15 2.04 3.75 4.80 11 30.1
FWS2 46 8 1.34 4.38 5.63 20 29.6
SSF1 50 5 1.69 3.81 221 15 29.0
SSF2 37 4 1.21 3.60 2.09 5 28.7
Effluent 40 5 0.84 3.04 2.96 6 29.1
Pond 58 14 0.74 2.34 4.93 13 29.4
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228 R & BEAGT) KA e kT R

%% California® U.S.EPA WHO Israel Tunisia Cyprus France Italy Taiwan
T-22(1978) (1992) (1989) | (1978) | (1975) | (1997) | (1991 | (1977)
o8 )3 A Law Guidelines Guidelines Law Law Psrfavnlgigzl Guidelines Law Guilelines
BORASLAER | B AL 3 Bk R | Caokam® | ERE | = sk = s -
F iR . g N .
p ; £ BT ) g i
DR AR | ey g |FUETT ey oy - -
A g e g+
i
% BOD;s (mg/L) — 10 — 15 30 10 — —
(mg/L)
COD B
(mg/L) .
% % F 48 (mg/L) — 30¢ — 15 30 10 — 100
% B (NTU) 2 2 o - - - _ _
pH — 6-9 -~ — 6.5-8.5 # S WHO — 6.0-9.0
H 7 A (dS/cm) — — — = 7.0 — - 7.5
% ¥ (mg/L) W - L 0.5 e — — —
KN B _ i ", - o o
e/} 1.0
BABH R £ o 2.2(50%) N _ N _
(MPN/100mL) | 2-2(50%) 0 12(80%) 2~20
i I'E 'ri“’\ F% Jﬁ — - LIPS, ~ — — — —
MPN/100mL) 7 ¥ 4 91~200 0~1000 50
i B
S }ﬁt . o _ 0~1 — <1 0 <1 -
(eggs/100mL)
R4t ek (mgl) Ha <1.0 — 0.5 - — — —
@R — — — — — — SAR<10" -
*E Hp ¥ P
) _ _ — — —
A - . Yes
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%% California®|U.S.EPA WHO Israel Tunisia Cyprus France Italy Taiwan
T-22(1978) (1992) (1989) (1978) (1975) (1997) (1991) 1977

48 5 20 5.0
R 0.1 2 0.1 1.0
4L 0.1 0.5 0.5
o 0.75 2.0 3 0.75
4% 0.01 0.05 0.01 0.01
3 2000 175
£ 0.1 1.0 0.1 —
& 0.05 5 0.1 0.05
£ 0.2 5 0.5 0.2

-4

i 1 15 3
48 5 20 3
i 5 10 0.1
i 2.5 2.5 2.5
& 0.2 10 0.5 2.0
g3 0.001 0.005
4p 0.01 0.05
& 0.2 2.0 0.2 0.5

AP
Fi 0.02 0.02 0.05 0.02
& 2 10 S 2.0
g 0.1 1.0 10.0
W g 5.0

Halogenated
hydrfcarbon 0.001
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3 FABERILD N UEET A s Prdl 4 g 2k R

i g kIR P BRaREdE~ (T o)
KR T LT RUT
i kR ik 6.0—9.0 (& ¥ =)
2k 0.1
§ivge 0.5
W Th o 4E 10
"q ich I LR e 30
ghrx F L 60 (& H i+)
BF 15
Bk 2
F 0.75
4r 5.0
Foh 0.2
& 0.5
4 0.01
TE5kT ok =3 0.1
kB E e g 4 0.05
4 0.2
&5 0.1
42 2.5
ik 0.2
&k 0.005
4p 0.01
&2 0.5
FO 0.02
g 10.0
b 2.0
R 30
R x T 30
rFF3E 100
< %1k f;%]‘%a: 200 (CFU/100mL )
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A

<~ % F#k (#/ml) LT LT 10 1277
BOD (mg/L) ) 10 2™ -
pH 5.8-8.6 5.8-8.6 5.8-8.6
MR 10 12°° 51T -
L £ & £ £
iy O ] & ERiE B R
i B (R) 40 11T 10 127 40 11T
$ i 0.4 11 Lf o ER
WP P AR AR | P AR R
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# < ! Because the water demand is quite great in Taiwan, and cause
wastewater plant discharge is quite great, too. Water resource is scanty,
if can treat and utilize the sewage again, besides can reduce the
environmental pollution, can also reduce water demand load. This
technology utilize ecological technology of natural treatment, to treat
the wastewater plant discharge in tertiarily treat, and achieve the
purpose of water resource reuse.
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