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Abstract

Effluent concentration estimation equations for treatment wetland were reviewed with 3 -year
experimental data. Four equations from USEPA, WPCF, Kadlec and Knight, and this study
were applied to the over 100 data points of 1996 to 1999 study at the pilot plant in Konkuk
University.  The system was a subsurface flow type and consisted of 60cm depth of sand and
reeds, and it worked continuously including winter with domestic sewage from school building.

Gencerally, all the equations demonstrated reasonable agreement with experimental data and
they could be used for design process if selected carefully. Among them, the equation from
this study showed the best fit for the data. The reason might be not only the equation was
derived from the experimental data, but- also it included plant coverage parameter in the
cquation while others did not. Plant coverage was proved to be an important parameter in the
prediction of the treatment wetland system, and its inclusion in the estimation equation could
improve the accuracy. Although existing equations could be used in the wetland design, pilot
plant experiment for the anticipated condition and subsequent equation development can provide
more  reliable  equation. It takes timc to obtain meaningful data from wetland system.
Therefore, timely onset of well organized study is recommended before large scale application
of treatment wetland system to either point or nonpoint source pollution abatement.

KEYWORDS : constructed wetland, Estimation Equation, multiple regression, BODs, SS,
T-N, T-P
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Fig. 1 Schematic diagram of the constructed wetland
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Table 1 Monthly plant coverage of the treatment wefiand basin (%)

month| Nov
Jan | Feb | Mar | Apr {May | Jun | Jul [ Aug | Sep | Oct Dec
year early | late
1997 0 0, 30| 70| 100| 100( 100 100| 80| 20 0
1998 0 0 0 10 30] 70 100| 100| 100{ 100| 100| 40 0
1999 0 0 0O 20 40| 70| 100] 100| 100| 100| 100| 40 0
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Table 2 Comparison of correlation coefficientiR) for temperature and pinat coverage
BODs SS T-N T-P
R 0.597 0.116 0.293 0.566
Removal rate vs temperature
p-value 0.000 0.251 0.003 0.000
R 0.686 0.23 0.326 0.727
Removal rate vs plant coverage
p-value 0.000 0.021 0.001 0.000
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Table 3 Estmation equations obtained from multiple regression of the expenmental data

Item Estimation Equation R* (l?nl\g% g?n&gf;
Ce = 0.70H® - ¢ - T, 0% . P 0.87 12.04 100
Ce = 0.12H"7 - ' - P4 0.84 13.22 100
BODs
Ce = 165H™ - Gi'® - TP 0.81 14.48 100
Ce = 0.01H® - ¢® 0.65 19.54 100
Ce = 053HL*® - C* - T, "% - p*™¥ 0.64 2.33 100
Ce = 0.59H*® - ¢ - PO 0.64 2.33 100
o Ce = 25347 - C*% - T, 0.44 2.90 100
Ce = L65H™ - G 0.15 358 100
Ce = LI3H % . C™. T,2® . p*¥ 0.73 17.31 100
Ce = 1.27TH*® - G*" - P2 0.73 17.33 100
o Ce = 241HL"7 - G - T 0% 0.68 1893 100
C. = 165H" - Gi'® 0.63 20.15 100
Ce = 1.25H."? - G . TM® . p® 0.61 7.95 100
Ce = L7IH® - C® . po 0.61 7.96 100
> Ce = 2369HL"® - C* - T, 0.46 9.29 100
Ce = 1.30H." - C** 0.36 10.16 100
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Table 4 Comparision of estimation equations for the experimental data

Reliability RMSE

Classification Estimation Equation R Coefficients (a) | (mg/L)
This study | C. = 0.70H*® - C'*® - T, - P*" | 093 0.96 12.04

BODs | EPA [C/C] = e Kt 0.88 0.94 17.34
Kadlec et al| C. = 0.11-C; + 1.87 0.67 0.45 29.09

op This study | Ce = 053HL® - C*™ - T - P 0.80 0.88 2.33
Kadlec et al| C. = 051 - G'" 0.67 0.64 5.10

This study | Ce = LI3H*®-C*™"- T." - P*"[0.73 0.91 1731

T-N | WPCF Ce=0193-Ci + 155 H-1.75 {059 0.37 67.90
Kadlec et al| C. =26 + 046-C;i + 0.124-H. | 067 0.68 48.09

ss This study | Ce = 1.26H°®-C® - T.>®-P™ | 085 0.86 795
Kadlec et al| C. = 4.7 + 009 - C; 0.68 0.48 14.90

AHEEE BA7HoItt Y 2o #EE TN Ao] SUY £AAEE AL W 7t
2 FRAN 719 FAAFH AIx A4 F 52 AEE UgUAY. 7S AAE
A3} Table 49 2t FRAATE vjus} B o EPACA A
Aty oz AZxe] HEQl AEwsie] ¢ BODse #AIAe AM2E7E 0.942M 234
ggko] 0.60°)ded AlZxe] HEA Qe d AAFE BAY FT A B S JERIN
Aoz dwrsixlo] glom, Nunnally(1978) on, Zd #ES ¥§3 BODs §34 5%
© B3 dATEoklAe 2@wet gz FA AN ol {AE @2 dERATH
o] 0.60°)%eld FEslL, 7|2AFEkNA I o YT FE9 Fegy Higvrs
T 0.80, 28] F8% FAAo| aFHe &8 1 BFANY F$ T-P, T-NZE Yo
Aokl A= 0.900]/olojof gtk 33}  Kadlec et al(1996)0] AAFH BAA 2] Alg)
i) 1= =7t Z+2t 0.64, 0.6824 AT 0.60S 7|
2 AFdA 4L FAZR g3 FHE FoE B o HE sl FHY o

4. 29% % ua
2 A7 o5MTE AFEAY 392 £ ARE ol8se] BODs, T-P. T-N. SS9 &
24 244 £283 7189 283 ANY F448% vasad. 1 23E goksw
e 2

O

I ABEAe N P r1Lwet dohEel HRAE BE o) 3o} BohiE
o guAs7t BA dedch TP Qo T gBA A7k MY 2 ez vehy
T-PS A&e N8l o3 27 Je ¥ AL L & AN



Vol 16.No.4 Suoy on the Estimation Equation of Effuent Congeniration from Corstrucied Welland for Domestic Wastewaler Treatment 499

2. 3% BE 2% 3o RE $5¢ TYHAL A9 LEANE AAHYE B4
AHAGE BODsRZANE RSl GASHA. oix) 3ol sloiAE SUstRch Wb 2o
WS SEQATL HelRgel NAE 9% TPRD Y= Ao waYT

fris 55 225 S304 S12 FANAE FATESE P2 N800 342

3.
RESA o ofyjel] A8 AFAHEE E¥ANZE FF YL =Y 7 Ut A4En

4. £ A7) ALgE +3F A8E ol&do BUY WEE 3‘_?}*1’119- B FAHT 71&
Zﬂ*l‘{l FAY MEE FAEAAE FF & AT 7 FANY VA= M =A
vtEbth BEgRlA AAE FEHeR Hlu-s}%l—"- Ade fdre=E AR 7%
neigt EPA F340] fdssret sFelfadtte 2@ 44 2o & VHE(0.949)8
L}E}LHSdE} ol FEF FEFHAM 2EJUAE 5‘.‘2}’\]%_1 A3l frETEEE 2o U=
WA FAL F Ade AL g

5. 8ol AAE AFFA FE5 FHTHEES 2YAEYG Hug F3} Id7AEI} s
Aole o]5€ HAs AAFAA A&z & Fe Y& A2z ven. a2y A
g AANAAE AdME JHsEE dAREE 1 E ARAYEE T8 4FxeE &8y
Het 38 FH4E £2E3 ARgss Zol BHgE s

#1n1 g 8 #5382, Vol. 41 No. 5, 86-92
(1999).

1 saE 97 5ofs 2FEA} HzA. 8 B39, Holi, SPSSWINE oj&# EA
644 (1997). &4J 198-210 (1998).

2 AR slAMNA 371-375 (1998). 9. Andrew, D. E., Standard Methods

3. AEF AAYSY L o] L3 FEHef for the Examination of Water and
A2 eEsal A" 35-37 (1997). Wastewater (1995).

4. 25X o]zzl. ot AHe)F whabw 100 EPA, Constructed Wetlands and
AR &, 9%, AgH JFFAE o] 4P Aguatic Plant Systems for
ZHO e 5Hsixz]d #F I7 (1997). Municipal Wastewater Treatment

5. &7, A=, WY, 9FsA v&A (1988).
od o 4+AHAIde] &5 dF. §@x 11. WPCF, Natural Systems for
E=Z83/x]. Vol. 40. No.3. 83-93 Wastewater Treatment, Water
(1998). Pollution Control Federation,

6. &34, A= AHYG, eFxaF #I) Manual of Practice FD-16, 241-248
WANE B3 $ULF $A7E AR, @ (1990).

=3818)% Vol. 41. No. 2. 44-54 12. Kadlec, R. H. and Knight, R. L.,
(1999). Treatment Wetlands, 603-640
7. &FR. AeF, WAE, FANNE AFE (1996).

A el o@ 435 = 234 AL,



