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Abstract: In India, about 38,255 million liters of sewage produced
daily, out of which only 22% of the sewage is being treated.
Wetland construction is a solution for the treatment of sewage
water through the natural process of growing a plant. In this
experimental setup, a wetland is constructed to investigate the
performance of Typha latifolia when planted in sewage water and
investigated for a period of 4 weeks. The constructed wetland
(CW) setup was filled with sewage water with a hydraulic retention
period of 7 days. Within the stipulated period of 4 weeks, the
change in the characteristics of the sewage was tested for every 7
days. During the treatment period, the plant Typha latifolia has
considerably reduced the chloride content by 29.69% and the BOD
content by 20.51% in the sewage. Hence, it is inferred from the
project that the plant species Typha latifolia has the ability to
reduce the saline nature of the water. It is also noted that the
efficiency of the treatment of sewage water by the plant species
increases with the increase in the time period in which the CW
system is maintained properly.
Keywords : Constructed wetland, Typha latifolia, sewage water,
chloride content, Biochemical Oxygen Demand (BOD).

I. INTRODUCTION
Constructed wetlands are the methods of wastewater
treatment through green technology. Constructed wetlands
offer
a
land-intensive,
low-energy,
and
less-operational-requirements alternative to conventional
treatment systems, especially for small communities and
remote locations [9]. There are various small communities
located in the rural region where there are no adequate
facilities for domestic wastewater treatment. One best option
that can be adopted for such cases is that the construction of
artificial wetlands that has the ability to treat wastewater in an
environmental friendly manner [13]. The constructed
wetland is designed in such a way that the wetland
hydraulics, namely the hydraulic loading rates (HLR) and the
hydraulic retention time (HRT) are maintained, as it affects
the treatment performance of a wetland [5]. The constructed
wetland system does not requires high construction and
operation costs as it is required for the construction for a
conventional wastewater treatment system. Wetlands use
only the natural energy for the removal of pollutants which is
a sustainable process [23]. CW’s removes wastewater
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pollutants and pathogens through a complex variety of
physical, chemical and biological process. Recent report of
literature point that pollutants can highly remove efficiencies
often observed at the high loading rates characteristic of
treatment situation [21]. The root system does the most active
and important process in the constructed wetlands where
physicochemical and biological processes take place that is
induced by the interaction of plants, microorganisms, the soil,
and pollutants [29]. The constructed wetland system removes
the organic matter by the help of anaerobic bacteria attached
to the porous media and plant roots. The plant roots not only
acts a surface for the growth of bacteria but also provides
oxygen for the growth of the plant [3]. As wastewater passes
through the media of subsurface flow constructed wetland,
the pollutants that are present in the wastewater are removed
by the process taking place in the wetland [25]. The
macrophytes can improve BOD and bacterial removal from
wastewater through sedimentation, mechanical filtration,
nutrient assimilation, oxygenation, and microbial attachment
mechanisms, others did not detect any significant difference
planted and unplanted systems. [1]. Available oxygen in
CW’s is an important factor in the degradation of organic
matter and transformation of ammonium-nitrogen both of
which are oxygen limiting process [17].
II. OBJECTIVES
The main objectives of the project are
▪ To find out the characteristics of the wastewater.
▪ To design an effective wetland system for wastewater
treatment.
▪ To treat wastewater in a constructed wetlands.
▪ Compare the characteristics of wastewater before and
after the wetland treatment system.
▪ To infer that the wetland has considerably reduced the
concentration of any parameter in the wastewater
sample taken.

III. MTAERIALS
The wetland construction system is designed based on raw
water characteristics of sewage wastewater. The main design
criteria for this construction are organic loading rate,
hydraulic loading rate, retention time and depth of water.
The Constructed Wetland (CW) system consists of a
rectangular treatment cell made up of glass. The dimensions
of the CW system are 0.3 m in
length, 0.3 m in width and 0.3
m in height. The plant species
used in the CW system is
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Typha latifolia which is commonly known as Cattail. The
water sample used in the CW system is sewage wastewater.
The water sample is collected from the Sewage Treatment
Plant at Sri Ramakrishna Engineering College before the
water enters the treatment plant. A layer of gravel is placed at
the bottom of the tank for the plant to stand erect in the water
surface without falling down. The size of the gravel varies
from 2.36 cm to 5.73 cm.

Fig.2. Turbidity test

IV. METHODOLOGY
The process of the project starts from the work of
collecting the sewage water that is to be used in the
Constructed Wetland system. Before the setup was installed
the initial characters of the plant species such as the height of
plant and the characteristics of the sample sewage water in
which the plant is going to be grown are noted. Typha
latifolia plant was placed at the exact center of the CW
treatment cell. Sewage water is filled in the tank to a height of
0.2 m from the bottom surface of the tank and gravel is placed
to a height of 0.13m from the bottom of the tank. The gravel
acts as a filtration medium that allows the solid particles in
the sewage water to settle down thus the clear water is
retained at the top surface. The plant was kept under
observation for a period of 4 weeks. The characteristics of the
water sample were tested at an interval of 7 days. The plant
was grown in the constructed wetland setup with a hydraulic
retention period of 7 days. At the end of 4th week, the
characteristics of the sewage water are compared with the
characteristics of the raw sewage. Form the comparison of
the results it is inferred about the efficiency of the plant in the
CW system in treating the sewage water.

Fig.3. Electrical conductivity test
B. Chemical Test

Fig. 4. pH test

Fig. 1. Setup of the Constructed Wetland
There are various tests performed on the wastewater to
determine it characteristics. The physical, chemical and
biological tests are performed as per Indian standard, APHA
and WHO standards.

Fig.5. Biochemical Oxygen Demand test

A. Physical Test

Fig. 6. Chemical Oxygen
Demand test
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Fig. 7. Chloride test

V. RESULTS AND DISCUSSION
The plant species Typha latifolia was installed in the wetland
setup and investigated for a period of 4 weeks with a
hydraulic retention period of 7 days. The characteristics of
the sewage were tested periodically every week and the
results were noted from the tests. The noted results of the
sewage every week are listed in the table below.
Table I: Results of the test conducted on sample water

Fig.8. Growth of the plant during the period in the wetland
system
The Typha latifolia plant has grown considerably in the
CW setup planted under sewage water. The height of the
plant has grown from 45 cm in the time of planting it in the
CW to 122 cm at the end of 4 weeks under the controlled
environment.
The color of the water sample was yellowish colour in the
initial weeks of treatment, but due to the formation of algae in
the water sample, the colour of sewage water has changed to
pale green. During the initial week of construction of the
wetland, there was a stinky odor from the sewage water. As
the weeks passed by the stinky smell has been reduced and
there was no smell at the final 3 weeks, this indicates that the
plant has started treating the sewage water. The temperature
of the sample water remained the same at 27oC throughout
the whole period of 4 weeks.

Particulars

Initial

Week 1

Week 2

Week 3

Week 4

Height of plant

45 cm

58 cm

79 cm

93 cm

122 cm

Colour of
water

Yellowis
h colour

Pale
yellow

Pale
yellow

Pale
green

Pale
green

Odour

Stinky

Stinky

No
smell

No
smell

No
smell

Temperature

27oC

27oC

27oC

27oC

27oC

Turbidity

60.1
NTU

47.24
NTU

33.24
NTU

19.17
NTU

10.8
NTU

Electrical
conductivity

0.165 Ʊ

0.174 Ʊ

0.183 Ʊ

0.183 Ʊ

0.183 Ʊ

Dissolved
oxygen

0.5 ppm

0.9 ppm

1.5 ppm

2.7 ppm

3.9
ppm

pH

6.94

6.88

7.05

6.99

7.12

Fig.9. Variation of turbidity in the sample

BOD

195 ppm

180 ppm

174
ppm

163
ppm

155
ppm

COD

80 ppm

68 ppm

63 ppm

57 ppm

48 ppm

Chloride

549 mg/l

523 mg/l

485
mg/l

454
mg/l

386
mg/l

Acidity

0

0

0

0

0

The turbidity value of the sewage water was as high as 60.1
NTU before the water was used in the CW setup. The CW
setup with Typha latifolia has considerably reduced the
turbidity of the sewage water as the weeks pass by. At the end
of the 4th week, the turbidity value has considerably reduced
to 10.8 NTU which is about 82.02% lesser than the initial
value.

Alkalinity

12.5 mg/l

36 mg/l

38.5
mg/l

37.2
mg/l

33.4
mg/l

Total solids

2000
mg/l

1970
mg/l

1920
mg/l

1900
mg/l

1870
mg/l
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Fig.13. Variation of BOD content in the sample
Fig.10. Variation of electrical conductivity in the sample
BOD is one of the major parameters that has been reduced
in the CW system. It has been reduced from 195 ppm during
the time when the plant is planted in the sewage at a rate of
20.51% to a value of 155 ppm by the final week. This
reduction in the BOD value indicates that Typha latifolia is
effective in the treatment of sewage since BOD is one of the
major parameters to be minimized in the treatment process of
water.

In the beginning, the electrical conductivity value was
0.165 Ʊ which kept on increasing to a value of 0.183 Ʊ
during week 2. Then after week 2 the electrical conductivity
value remained the same until week 4.

Fig. 11. Variation of pH in the sample
The pH value of sewage has been increasing and decreasing
every week without any perfect pattern. While comparing the
pH value of the initial and the final week there is an increase
in the pH value from 6.94 to 7.12.

Fig.14. Variation of COD content in the sample
Along with the BOD reduction, the CW system has also
reduced the COD content in the sewage water at a rate of 40%
from 80 ppm at the initial week to value to 48 ppm during the
week 4.

Fig.12. Variation of dissolved oxygen in the sample
In the CW system, the dissolved oxygen value has been
considerably increasing throughout the period of 4 weeks.
The DO value being 0.5 ppm at the initial has increased at a
higher rate to a value of 3.9 ppm in the final week.

Fig. 15. Variation of chloride content in the sample
Chloride content is the most important parameter that is to
be reduced in a water treatment process to make it safe. The
chloride content indicates the saline nature of the water. The
wetland has reduced the chloride content which is a good sign
that the plant species Typha latifolia has effectively done the
process of treatment of sewage water. It has reduced the
chloride content from a high
value of 549 mg/l to a value of
386 mg/l by the end of the
investigation of the CW
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system. The chloride content has been reduced at a rate of
29.69% by the plant. Even though the chloride content is not
within the safe limit of 250 mg/l by the end of week 4; it can
be made safe if the time period of observance is increased as
there is a considerable reduction in the chloride content in
every week.

Fig. 16. Variation of alkalinity of the sample
There is no sign for the presence of any acidity content in the
sample at any time period. The alkalinity of the sample has
been the increasing side for the first two weeks from 12.5
mg/l to 38.5 mg/l and it has considerably reduced during the
last two weeks to a value of 33.4 mg/l.

Fig.17. Variation of total solids present in the sample
The total solids content plays a vital role in determining the
quality of the water. There is a gradual reduction in the
amount of total solids present in the sewage. The CW system
has reduced the amount of total solids 2000 mg/l to a value of
1870 mg/l at a rate of 6.5% during the treatment period of 4
weeks.
VI. CONCLUSION
The plant species Typha latifolia has been grown in the
constructed wetland system for a period of 4 weeks and the
characteristics of the sewage water have been investigated
every week. From the test performed on the sewage, it is
found that as the time period increases the efficiency of the
plant in treating the sewage also increases. Within the time
period of 4 weeks, the plant has grown the height of 77 cm
from its initial stage. The plant was highly effective in
removing the chloride content, BOD and the COD present in
the sewage. About 29.69% of chloride content, 20.51% of
BOD and 40% of COD were reduced by Typha latifolia
within a period of 4 weeks in the constructed wetland. The
CW system can be an effective solution for the treatment of
wastewater without releasing any effluent from the process of
treatment. This method of treatment acts as an eco-friendly
method of water treatment as it involves the growth of a

plant, which on the other hand is a good sign for reducing the
carbon dioxide content in the air.
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