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Review

The use constructed wetlands with horizontal sub-surface
flow for various types of wastewater

J. Vymazal

ecological engineering35(2009) 1-17
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Fig. 1 - Schematic representation of a constructed wetland
with horizontal sub-surface flow. 1, distribution zone filled
with large stones; 2, impermeable liner; 3, medium (e.g.,
gravel, crushed stones); 4, vegetation; 5, water level in the
bed; 6, collection zone filled with large stones; 7, collection
drainage pipe; 8, outlet structure for maintaining of water
level in the bed. The arrows indicate only a general flow
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Takble 1 - Examples of treatment perfformance of HF constructed wetlands for treatment of municipal and domestic sewmge

Location Country Area (m?) Flowr BODg TSS TP TH MHy-M FC Ref
m?d-1
In Out In Ot In Out In Cut In Out In Ot
Wigrnore TR 328 ar 5.8 11 a7 38 067 D24 1
oo Czech Republic 2100 a2 59 27 2.0 52 1.3 10 179 107 52 42 54 4.9 2
Lesk Wootton TR BZS 306 &5 2.3 12.7 38 55 D44 1
Bear Creek, AL UsA 2085 149 o4 10 72 35 6.6 045 52 29 105 27 53 Lo 3
Fisgah Jarnsica a0 09 7 13 57 13 a5 04 40 16 58 0.4 5.6 22 4
Lifoea Lithuania 780 180400 51 78 30.6 12.2 1.2 96 94 T4 5
Eaggicling Italy 95 & Bl 7.2 55 18 57 18 72 25 6.5 25 &
Uggerhalne Cenmark 2640 103 115 6.0 158 6.4 4.8 4.8 25 le.g 17.3 12.5 7
omdfejosr Czach Republic /06 50 143 148 1% 24 88 70 57 42.5 35.5 33 74 5.6 2
Holthy UE 612 30 182 185 135 19 655 423 1
Kolodéje czech Republic 4485 176 204 15 102 11 101 6.8 421 222 B.2 5.2 2
Hazselt-Kiswit Belgium BOG 233 232 6.0 196 2.0 124 4.0 Bl 29 B
Erandurn Denrnark 437 a1 330 16 382 10 71 143 745 433 9
Middleton UE 168 10 380 25 116 21 63.2 157 1
Glawatolk Croats 360 40 427 56 171 32 13.2 59 152 a0 6.2 30 10
carmidn de log Spain 229 58 513 &7 304 33 145 109 110 53 84 487 11
Céspades
Agronomica Brazil 450 6.6 a7 19 224 104 49 15 12

Chemical parammeters in mg'l", fecal coliforms (FC) in log CFLT 100t values are mostly armual means. From Wymazal and Kropfelowsd (2008). 1, CWA (2006); 2, unpublish ed results; 3, Watson (1950,
4, Stewart (2005); 5 Gasiunas and Strusevitiue (2003); 6, Pucc et al (2004); 7, Kadlec et al. (2000); 8, VM (2006); 2, Schisrup et al. (1590); 10, Shalabi (2004); 11, Sarddin et al (2006} 12, FPhilippd et al

{2008).

Table 2 - Average treatment performance of HF CWs treating municipal and domestic wastewaters. Elaborated from

Vymazal and Krépfelova (2008)
Concentration (mgl-!) Eff. (%) n® Loading (kgha-1d-?) ne
In Out In Out Rem

BODs (<40 mgl™) 185 6.8 60.7 281 (122) 493 17.2 321 230 (103)
BODs (=40mgl™l) 178 32 80.7 745 (261) a7 194 775 624 (213)
CaD 287 76 63.2 556 (244) 237 88 149 493 (217)
TS5 113 223 68.1 975 (319) 111 28 83 B28 (271
TH 53.0 298 394 419 (182) 59 15.9 10 388 (162)
NHy-N 284 17.1 211 783 (254) 182 129 5.3 711(225)
TP 87 14 40.9 643 (247) 62 49 18 50 (213)

In=inflow to a vegetated bed(s), Out =final cutflow, Rem =removed load.
# The number denotes the number of annual means with numnber of systems in parentheses.

Table 4 - Average treatment performance of HF CWs treating industrial wastewaters

Concentration (mgl—?) Eff. (%) n® Loading (kgha=td 1) n®
In Out In Out Rem

BODs 652 254 0.1 48 (23) 353 158 195 45 (22)
CoD 1856 789 3.1 40 (25) 1212 G52 560 40 (24)
TS 239 128 716 37 (17) 212 137 75 37 (15)
T 138 102 27.8 12 (8) 24,4 53.9 20.5 1= (8)
NHy-N 65.2 486 28.0 45 (22) 341 27.0 7.1 43 (21)
TP 9.3 5.2 476 10 (4) 56 2.7 29 10 (4)

Elaborated from Vymazal and Kropfelova (2008). In= inflow to a vegetated bed(s), Out =final outflow, Rem =removed load.

? The mumber denotes the number of annual means with number of systems in parentheses.




J;CMG)ETJTU g -“//é L;/ df‘é"‘é};; Uﬁ ~ L/ -

. ‘ war S
IS
Table 6 - Average treatment performance of HF CWs treating agricultural wastewaters
Concentration (mgl~!) Eff. (%) n® Loading (kgha=1d-?) n®
In Out In Out Rem

BODs da4 183 68.2 43 (19) 541 294 245 43 (18)
coD 871 327 63.0 38 (17) 1239 a02 637 37 (17)
TS5 515 180 7.9 5@ (28) 1430 779 851 54 (23)
T 118 57.5 51.3 31(13) 68.0 42.0 26.0 31(13)
NHy3-N 715 8.6 338 45 (18) 746 19.0 556 45 (18)
TP 19.8 B.5 54.3 44 (18) 13.7 7.0 6.7 44 (18)

Elaborated from Vymazal and Kropfelova (2008). In=inflow to a vegetated bed(s), Out =final cutflow, Rem =removed load.

8 The number denotes the number of annual means with number of systems in parentheses.

Table 7 - Average treatment performance of HF CWs treating landfill leachate

Concentration (mgl™) Eff. (%) n® Loading (kgha='d™!) n®
In Out In Out Rem

BODx 155 96 328 25 (13) 22 17.1 10.9 24 (12)
CoD 933 22 4.9 7(8) 330 2749 51 7(8)
TS5 391 86 54.5 8(5) 20 17 23 8(5)
TN 211 126 331 &(5) 453 37.8 25 &(5)
MNHy-N 152 ) 387 25 (11) 32.2 2.7 10.5 26 (10)
TP 1.7 0.29 a6.1 11 (3) 016 0.02 014 &(3)

Elaborated from Vymazal and Krépfelovd (2008). In = inflow to a vegetated bed(s), Cut=final cutflow, Rem =removed load.

# The mumber denotes the number of annual means with number of systems in parentheses.



