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Abstract: There are important differences in the 
environmental perspectives and costs involved in 
mechanical sludge dewatering followed by disposal on 
agriculture land compared to reed bed sludge treatment. 
The effect on the environment of the operation of a sludge 
treatment in reed beds system is seen  as quite limited 
compared to traditional sludge treatment systems such as 
mechanical dewatering and drying, with their 
accompanying use of chemicals; incineration; direct 
deposition on landfill sites, etc. Fecal sludge treatment 
involves many processes such as aeration, sludge digestion, 
sludge thickening and drying processes and cover vast area 
of land for treatment of sludge. These processes include 
several equipment which make it uneconomical the 
constructed wetlands have I aimed significance for 
treatment of wastewater and is considered as successful 
optional for treatment system. The major components of the 
constructed wet lands are vegetation type, hydraulic 
retention time and bed media. The main aim of the present 
study was treatment of fecal sludge, by natural methods; 
sand and gravels were used as bed media and plants used 
for the process were Cana indica and phragmites austrails. 
In this paper the performance of Cana indica and 
phragmites austrails for removal percentage of pollutants 
are evaluated.  
 
Keywords: Fecal sludge, Canna indica, phragmites 
austrails, treatment, wetland.         
 
INTRODUCTION 

 
Constructed Wetlands innovation is a built technique 
for refining wastewater as it goes through a 
characteristic procedure, which includes soil, sand, 
miniaturized scale life forms and vegetation. 
Constructed wetlands also known as root-zone 
system is or bio-filter reed bed system or treatment 
wetland system or phytotechnology or 
phytoremediation system. The study on the capacity 
of marshy plants in the decrease of natural 
contaminations and supplements in sea-going 
frameworks began in the 1950’s in Germany. After 
that different plans of built wetland have been 
urbanized. The developed wetlands are uncommonly 
built for treating wastewater; it can be utilized for 
essential, auxiliary & tertiary medicines of 
mechanical wastewater, householdwastewater, 
metropolitan wastewater and farming wastewater. In 

the recent years most of the water bodies are polluted 
by direct discharge of domestic wastewater and 
because of anthropogenic activity and it is having 
higher tendency to remove pollutants such as TSS, 
TN, TP, COD, BOD and heavy metals. Many 
wetland plants have capability to go down the 
organic and inorganic matter from wastewater. The 
planets used in wetlands are phragmites austrails, 
typha lotifolia, canna sieamensis, junus effuses, 
scirpus lacustris. The aim of this process is to reduce 
the pollutant concentration in wastewater. 

1.1 Need for the Study 
 

The target for this publication is to  
1. Obtain an overview of subsurface flow constructed 
wetlands and their performance.  
2. Want to understand weather subsurface flow 
constructed wetlands could be a possible option for a 
given sludge treatment. 
3. Have an interest in sustainable sanitation solutions 
for developing countries and countries in sanitation. 
The documents focuses on treating municipal 
wastewater with subsurface flow constructed 
wetlands. This document is not a design manual. 
Constructed wetlands are generally used as a 
decentralized wastewater treatment process. They are 
used as a secondary treatment process 
1.2 Study Area 
 
Thuvarankurichy is the town situated in 
Tiruchirapalli district, Tamilnadu, 
India.Thuvarankurichy is located at 10*12*10.505”N 
and 76”12’22.195”E which is between the 
Tiruchirapalli and Madurai National highway 45B. 
This town is known for the cleanest town in the 
Tamilnadu and had been awarded by several 
organizations and by Tamilnadu government for its 
maintenance on solid waste management systems and 
also in handling natural methods for waste 
management. In this town, they are following the 
motto that they can use the maximum of solid wastes 
into alternate usage purposes mainly in the field of 
agriculture and in home gardens. This town is 
actually surrounded by hilly like areas so that they 
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are always receiving good and fresh air and are also 
capable of getting good rain. 

 
1.3 Objective of the study 
 
 To make the treatment process economic  

 
 To treat the fecal sludge in a limited area  

 
 To treat the fecal sludge using natural methods 

 
 To reuse the water and dried sludge to 

agriculture lands.   
 

 
2. LITERATURE REVIEW 
 
Steen Nielson (2012) says that, the quality of the 
final product in sludge reed beds with respect to 
pathogen removal and mineralization of hazardous 
organic compounds after treatment make it possible 
to recycle the biosolids to agriculture. 

 

Kavya S Kallimani (2015) says that, treatment of 
untreated wastewater from campus through 
horizontal subsurface flow constructed wetlands with 
sand and gravel as substrates to compose the 
efficiency of two different plants such as phragmites 
austrails and canna indica for removal percentage of 
pollutants. 

 

Sangotola T.M. (2015) says that, the bed treatment 
system with reed and phragmites karka for removal 
of toxic metals from industrial wastewater was 
investigated using a vertical subsurface flow with 
granite and washed sand was used as substrate. It is 
recommended that reed bed vegetation with 
phragmites karka should be employed for treatment 
of industrial wastewater. This will help to control 
pollution of stream caused by discharge of untreated 
wastewater and it creates a more sustainable 
environment for protection of aquatic life. 

Akarat Panrare and Prapa (2015) says that, a 
constructed wetland with canna indica was used to 
treat swage produced from a house and the sewage 
treatment efficiency was analyzed crushed stone is 
used as substrate. Results show that it has significant 
capability to remove TSS, BOD and phosphate from 
domestic wastewater. The wastewater treatment 
efficiency was increasing proportional to the 
extending of HRT. Vegetation in CW gave the 

positive effect on nitrogen and phosphate removal as 
the essential nutrient. 

 

A.K. Haritash, Ashish Sharma and Kanika Bahel 
(2015) says that, a constructed wetland supporting 
vegetative layer of canna lily towards removal of 
carbon nitrogen and phosphorus from wastewater 
was investigated. Significant high removal efficiency 
of Canna lily stresses upon the use of such plants in 
high – strength – wastewater treatment particularly 
under tropical conditions. Industrial efficient with 
high COD: BOD ratio can be treated with canna lily. 
It is a viable alter native for wastewater treatment 
when nutrients are the treatment target. 

 

A.A. Raval and P.B. Desai (2015) says that, the reed 
bed with phragmites austrails is used to treat 
domestic and industrial waste by root zone method. It 
is capable of removing total coliform, fecal coliform 
and pathogenic microbes. 

 

  

Cristina S.C. and Paula M.L. (2015) says that, a 
horizontal subsurface flow constructed wetlands with 
a polyculture of ornamental plants such as canna 
indica, canna façade and watsonia borbonica are used 
to treat sewage. The substrate of the bed being a clay 
substrate it has high removal efficiency of pollutants 
and total coliform bacteria. 

 

Urvij Dave, Garima Patel and Chintan Patel 
(2017) says that, root zone method uses typha 
domingensis and canna indica for treatment of 
industrial wastewater sand and gravel are used as 
substrates. Microorganisms will develop at the roots 
which help in treating the wastewater. During the 
experiment it was deserved that sewage is very good 
for plants as during the sewage treatment process 
plants are seen to be grown very well. Whereas 
during the treatment process of industrial efficient it 
has been observed that the life of plants was 
gradually decreasing due to high PH. 

 

Artur Hennerich and Hady Ezzo (2017) say that, 
polders were constructed to dewater the sludge and 
the sludge is then applied to agricultural fields. The 
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removal efficiency of contaminants by plants is 
investigated. Results show that after treatment in reed 
beds the sludge mass to be finally disposed of is 
reduced up to 52% and additionally water 
concentration was also reduced. 

 

Luis Carlos, Sandoval (2018) says that, constructed 
wetlands using terrestrial ornamental plants such as 
lavandula species are used to treat wastewater 
pollutants with the substrate being red volcanic 
gravel and polyethylene terephthalate additionally the 
use of ornamental plants favor flower production. 

3.METHODOLOGY 

In this work, the percentage reduction in 
contaminants is analyzed by construction of open 
tanks and filling it with sand, gravel, pebbles, chips 
and organic manure. Plantations are made with 
Canna indica and Phragmites australis. Organic 
manure provides faster growth period and allowed to 
grow for a period of 3 months. Fecal sludge is then 
discharged to the tanks having plantation and allowed 
to settle and dry for a week. The dried solid matter is 
then removed and tested for reduction or removal of 
contaminants. Similarly, the liquid matter is collected 
from the water drains and tested. 

3.1Types of constructed wetlands 

 
i. Surface flow constructed wetlands 

 
ii. Sub-surface flow constructed wetlands. 

Surface flow wetland consists of a shallow basin, soil 
or other medium to support the roots of vegetation, 
and a water control structure that maintains a shallow 
depth of water the water surface is above the 
substrate. Surface flow wetlands look much like 
natural marshes and can provide wildlife habitat and 
aesthetic benefits as well as water treatment. In 
surface flow wetlands, the near surface layer is 
aerobic while the deeper waters and substrate are 
usually anaerobic. Strom water wetlands and 
wetlands built to treat mine drainage and agricultural 
runoff are usually surface flow wetlands. Surface 
flow wetlands are sometimes called fee water surface 
wetlands or, if they are for mine drainage, aerobic 
wetlands. Subsurface flow system also known as 
root-zone system reed-filters/vegetated submerged 
bed system is a type of treatment wetland, where 
wastewater flows horizontally or vertically through a 
porous media. The workings of the SSF-Ecosystem 
are vegetation, bed media, inlet and outlet 

arrangement and an impervious liner to prevent 
contamination of groundwater. 

3.2Horizontal subsurface flow system  

                In this system wastewater is fed in and 
moves through the bed media under the surface of the 
bed until it achieves the outlet zone. The wastewater 
will come into contact with a system of high-impact, 
anoxic and anaerobic zones. The high-impact zone 
will be around the roots and rhizomes of the wetland 
vegetation that break oxygen into the substrate and 
wastewater goes through the rhizosphere, the 
wastewater is spotless by microbiological squalor by 
physical and chemical processes shows the 
longitudinal segment of level subsurface wetland and 
it can effectively uproot the natural contaminations 
from the wastewater. 

 

3.3Vertical subsurface flow system  

                 In vertical subsurface flow systems 
wastewater is fed intermittently and it flows in the 
direction of vertical through the channel funnels and 
it is gathered by a seepage system at the base. Show 
the longitudinal area of vertical subsurface wetland. 
In 1990s, increased interest of nitrogen expulsion 
from wastewater prompted more consistent 
utilization of vertical subsurface system built 
wetlands which give higher level of filtration bed 
oxygenation. 

 

3.4Hybrid System 

Constructed wetlands could be consolidated 
subsurface system, keeping in mind the end goal to 
accomplish higher treatment productivity by utilizing 
points of interest of individual frameworks and most 
crossover developed wetlands join VF and HF 
system. “The VF-HF system was initially composed 
by Seidel as in the late 1950s and the mid 1960s and 
in the 1980s”. “VF-HF hybrid built wetlands were 
France and United Kingdom”. At present, wetlands 
are more acknowledged in numerous nations.  
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3.5Advantages of wetland constructions 

i. Constructed wetlands are 
less expensive as compare to 
other treatment methods.  

ii. Initial investment is low and 
operation and maintenance 
cost is low. 

iii. Operation and maintenance 
require only intermittent, 
rather than continuous 
monitoring.  
 

iv. More effective on low 
strength pollutants. 

3.6Disadvantages of wetland constructions 

i. More area or land is 
requiring for establishment. 
 

ii. Highly toxic materials can 
effect on wetlands activity. 
 

iii. Pretreatment is necessary for 
a medium and high 
concentrated pollutants. 
 

iv. Frequent cleaning is 
necessary.  

4.RESULTS AND DISCUSSIONS 

The results indicate that the quality of water 
considerably varies from location to location in pre-
test and within the permissible range in post-test. 

a) Total Dissolved Solids (TDS)  
The study shows that all the samples are below 
permissible TDS. TDS value range from 500-700 
mg/l in both pre and post-test in this study area. It’s 
accepted TDS compare with IS10500:2012. 
 
b) Total Alkalinity (TA)  
The TA values ranges from 170 mg/l to 140 mg/l in 
both pre and post-test water samples. The maximum 
allowable limit of TA for drinking purpose is 200 
mg/l and the most desirable limit is 100 mg/l as per 
the WHO international standard.  
 
c) Phosphorous (P)  
In this study area phosphorous ranges from 20-15 
mg/l in both pre and post-test water samples.  
 
d) BOD 
The BOD content of pre and post test water samples 
ranges from 300 to 180 mg/l respectively. 

 
e) Chloride (Cl)  
Chloride concentrations ranging from 90-70 mg/l 
have been found in the pre and post-test water 
samples. The Chloride ion concentration in 
groundwater of the study area is below the BIS 
acceptable limit of 250 mg/l in all locations.  
 
f) COD 
The COD content of pre and post test water samples 
ranges from 1150 to 900 mg/l respectively. 
 
g)  Fluoride (F)  
As per BIS acceptable limit for Fluoride is 1 mg/l.. 
From the analysis of water samples of the study area, 
in pre-test samples it shows below 0.9 mg/l and 
0.6mg/l  in post-test water samples. All the samples 
below of BIS Acceptable limit. 

h) Nitrate (NO3 ) 
Nitrate level in pre samples are below 65mg/l and 
50mg/l in post-test water samples. The acceptable 
value of nitrate in water is 45 mg/l. 
 
5.CONCLUSION 

According to the results all constitution or 
reduced but it is there most effective removal of 
BOD oil and grease. Hence the treated fecal sludge 
is used in agricultural processes. The water from 
the sludge is used in irrigation and the dried solid 
matter is used as manure to the plants. According 
to the results all constitution how are reduced but 
its the most effective removal of BOD, oil and it 
can be reduced 27.7 8% of total solids.23.3 4% of 
dissolved solids 20% of suspended solids 23.07% 
of nitrogen, 25% of phosphorus 22% of chloride 
17% of alkalinity 40% of oil and grease 12% of 
fluoride, 40% of BOD, 21.7 4% of COD. Since the 
treated water is used in agricultural and 
commercial purposes 
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