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Livestock Wastewater Treatment by a Constructed Wetland
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Abstract : Constructed wetlands are considered as an important tool for wastewater treatment, wastewater management and
flooding control. In addition, one of the most promising technologies for application in many countries seems to be
constructed wetlands, due to their properties such as utilization of natural processes, simple construction, operation and

maintenance, process stability, cost effectiveness, etc.

This study considered possibility of treatment of livestock wastewater using a constructed wetland. The removal efficiencies
of CODcr, TOC, TN, TP, SS, and color were 97.6%, 96.6%, 97.0%, 96.7%, 99.0%, and 85.6%, respectively. In particular, SS
was completely removed. However, CI” concentration of the constructed wetland effluent was higher than that in influent. In
conclusion, constructed wetlands could be applied to livestock wastewater treatment if CI” would be properly treated. Further,
it needs time for stabilization to reduce the pollutants which were accumulated in soil.
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Table 1. Quality of water used in this study

Expt.no.
Items 1(summer) 2(fall) 3(winter) 4(spring)
(mg/L) (8/17.2001- | (9/27/2001- | (12/3/2001- | (2/15/2002-
9/7/2001) | 11/23/2001) | 2/2/2002) | 4.10/2002)
CODer 13,086+20 | 9,967+28 | 832015 | 9,560*=32
TOC 2,516+34 | 1,987+28 | 1,942+25 | 2325+34

SS 66001320 | 6250258 | 6120270 | 63151340

IN 915+ 15 87624 85420 88516
P 224+20 220+ 11 21816 227%12
Cr 359 384 348 367
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Fig. 1. Schematic of the constructed wetland.
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3.1. CODcr, TOC removals
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Table 2. CODcr and TOC removal efficiencies
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3.2. Suspended solids(SS), TP removals
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Expt.no. CODer(mg/L) TOC(mg/L)

(Period) Infl. Effl.(avg.) Removal(%) Infl, Effl.(avg.) Removal(%)

1(summer) 13,086 183-226 98.4 2,516 25-54 98.2
(8/17/2001-9/7/2001) @21 (46)

2(fall) 9,967 194-265 97.9 1,987 42-80 96.9
(9/27/2001-11/23/2001) (214) 61)

3(winter) 8,320 208-265 97 1,942 57-93 96.1
(12/3/2001-2/2/2002) (245) (75)

4(spring) 9,560 235-345 96.9 2,325 84-140 95.2
(2/15/2002-4/10/2002) (290) (112)

Table 3. SS and TP removal efficiencies

Expt.no. $S(mg/L) TP(mg/L)

(Period) Infl. Effl.(avg.) Removal(%) Infl. Effl.(avg,) Removal(%)

1 (summer) 6,600 2375 99.1 224 2.2-94 97.2
(8/17/2001-9/7/2001) (57.8) (6.3)

2(fall) 6,250 25-92 99.0 220 3.2-100 97
(9/27/2001-11/23/2001) (62) (6.6)

3(winter) 6,120 20-72 99.3 218 3.5-10.9 96.7
(12/3/2001-2/2/2002) (43.2) (1.2)

4(spring) 6,315 37.5-98.5 98.9 227 4.5-14.1 95.9
(2/15/2002-4/10/2002) (69.5) 9.3)
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3.3. TN, Cl" removals
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Table 4. TN and CI' removal efficiencies

Expt.no. TN(mg/L) Cl(mg/L)
(Period) Infl. Effl.(avg.) Removal(%) Infl. Effl.(avg.) Removal(%)
1(summer) 915 10.9-203 98.3 35 S88-1415 (286
(8/17/2001-9/7/2001) (15.6)
2(fall) 876 8.7-29.9 97.8 38 65.9-164.2 (-)303
(9/27/2001-11/23/2001) (19.3)
3(winter) 850 12.5-62.3 95.6 34 60.4-156.9 (-)319
(12/3/2001-2/2/2002) (37.4)
4(spring) 892 15.2-49.0 96.4 36 211713 (338
(2/15/2002-4/10/2002) (32.1)
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Fig. 4. Reduction of accumulated contaminant in constructed
wetland soil.
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Fig. 5. Gas productivity from the constructed wetland soil.
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