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Reuse and wastewater reclamation are alternative strategies for water conservation. The 
present study aimed to examine the physico-chemical characteristics of the effluent of 
Bandel Thermal Power Plant. The samples of water were collected from three different 
sites, ash pond overflow pit (ASPO), circulating water discharge (CWD) and neutralization 
pit (NP) of the Bandel Thermal Power Plant located in Badel, Hooghly, West Bengal and 
monitored for water quality parameters following standard methods. Water pH of the 
sampling sites remained neutral to alkaline. Since the level of phosphate was high with 
reduced  level of  TDS, TSS, Ca amd Mg hardness in the effluent released from the 
neutralization pit (NP), it is possible to use the water  in the agriculture sector for irrigation, 
and  would  solve problems of thermal pollution affecting the surrounding environment. 

 
 

1. Introduction 
 
Water is visibly so much that its value is accounted low as it 
is believed that the water resources are inexhaustible or at 
least more than sufficient for all our needs. However, the 
habitable land areas have only limited fresh water resources, 
and only about 0.5% is present either as ground water or as 
surface water in lakes, rivers, ponds and dams etc. 
(Cunningham and Saigo 1995). Contrarily, enormous amount 
of waste water is generated every year from urban population 
and industrialization and may cause environmental threat 
worldwide including India. Therefore, planned collection, 
treatment and disposal of the waste water are an important 
component in the protection of public health, surface soil and 
fresh water. The treatment of waste water is given low 
priority in India due to the financial constraints. Thus, 
alternative option appears to be reuse of waste water in 
agriculture for profitable crop production. This option may 
lessen the problem of water pollution and also serve as 

fertilizing components. The wastewater contains nutrients of 
fertilizing value (Soumare et al. 2003) that enhance growth 
and yield of crop plants (Shah et al. 2004; Gupta et al. 2005; 
Javid et al. 2006). 

Power plants generate electrical energy from thermal 
energy (heat). Since heat is generated by burning fossil fuels 
like coal, petroleum, or natural gas, these power plants are 
also collectively referred to as the fossil fueled power plants. 
Effluent treatment plants (ETP) are designed to provide a 
pollution free working environment and recycle the water for 
other applications. The industrial ETP involve different 
stages of treatment including physio- chemical treatment and 
biological treatment followed by tertiary treatment. The 
result indicate quality and quantity of that wastewater in 
power plant depend on the type of fuel, combustion units 
capacity, their operation and material used in this structure 
(Kamdi et al. 2013). 

The discharge of wastewater without treatment may 
cause severe problems of pollution and contamination of 
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rivers, lakes and even oceans. Wastewater contains about 
99.94 percent water and only 0.06 percent of dissolved and 
suspended solid material (Wissam 2007). Wastewater 
treatment plant is designed to remove from the wastewater 
enough organic and inorganic solid so that it can be disposed 
of without contravening or affecting the objectives sought. 
Treatment devices merely localize and confine these 
processes to a restricted, controlled, suitable area or 
environment and provide favorable conditions for the 
acceleration of the physical and biochemical reactions 
(Wissam 2007). Vladana (2011) examined the necessity for 
consequential chemical control of the water steam cycle of a 
thermal power plant in Serbia and found that the 
improvement of water quality was considered and connected 
with chemical processes which affect corrosion processes. 
High quality of ultra pure water assures more reliable water 
steam cycle operational capabilities, which lead to more 
reliable thermal power plant operation (Vladana 2011).  
Positive response of water quality of Ash pond overflow was 
reported by some workers for plantation purpose (Deepthi et 
al. 2014). The major objective of the study was to screen out 
the potentiality of thermal power plant effluent on the basis of 
their physico-chemical characterization for using in irrigation 
purpose.   
 
2. Materials and methods 
 
2.1. Study area   
 
The study was conducted by collecting water at various 
discharge points of Bandel Thermal Power Plant. The 
Thermal Power Plant is located near to the Bandel of West 
Bengal. Bandel is a city in Hooghly District in the Indian 
state of West Bengal. It is under Mogra police station of 
Chinsurah subdivision. A major junction station of Eastern 
Railway, it is 40 km from Howrah station. Bandel Thermal 
Power Station consists of 5 units. Four units are of 60 MW 
(initially started as 80 MW) and 1 unit is of 210 MW. It is 

nestled on the western bank of Bhagirathi River; Bandel 
Thermal Power Station is just 1km from the Assam Road and 
connected with heavy duty metal road 3 km of the Grand 
trunk Road, NH-2. Bandel Thermal Power Station’s nearest 
railhead is Tribeni on Bandel-Katwa-Azimgunj line on the 
Eastern railways. 
 
2.2. Collection of sample  
 
Water samples are collected from three discharge points of 
Bandel Thermal Power Station which includes Ash pond 
overflow, neutralization pit, the main discharge of the 
circulating water or cooling water and other waste water of 
the Power Plant into the Hooghly River from different 
operation areas of Thermal Power Plant. Samples were 
collected separately in three plastic jars of 1 l capacity. The 
jars were washed with dilute nitric acid (4%) and distilled 
water before sample collection. Then they were dried and 
made ready for collection. At the time of collection, the jars 
washed two times with samples and then samples are 
collected. The water samples are stored in refrigerator, at 
laboratory, at 0oC immediately. 
 
2.3. Physico-chemical analysis of waste water  
 
Physico-chemical characterization [pH, temperature, total 
suspended solids, total dissolved solids, chemical oxygen 
demand (COD), oil and grease, chloride, dissolve phosphate, 
iron, cadmium, lead, arsenic, residual chlorine, total 
hardness, magnesium hardness, potassium, fluoride, 
alkalinity and total solids] of thermal power plant effluents 
from various sites were carried out by different methods as 
consulted to APHA 1998. The concentration of different 
parameters was compared to the maximum limits of Thermal 
Power Plant discharges according to Environment and 
Forests CPCB 1998, Source: EPA Notification [GSR 7, Dec 
22, 1998] and General Standards For Discharge of 
Environmental Pollutants.

 

 

Fig. 1 Variations of 
temperature (a), pH 
(b), alkalinity (c) and 
conductivity (d) in 
different effluents of 
thermal power plants 
investigated 
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3. Results and discussion 
 
A seasonal variation was observed from the result of Physico 
- chemical analysis of effluents. Lowest temperature of water 
was recorded in effluent of NP (Fig. 1a). Water temperature is 
the most important factor of water which affects the chemical 
and biological reactions in water. Highest water temperature 
was recorded from water samples from CWD site. Effluent 
pH measurement revealed alkaline nature of the effluent. pH 
were near to neutral range in case of NP. Fig. 1b represents 
significant level of variation in the level of alkalinity at the 
three respective three studied sites. Lowest alkalinity level 
was recorded in case of NP site as was revealed from the 
results of pH (Fig. 1c). Highest and lowest conductivity 
values were reported in the NP and CWD site respectively 
(Fig. 1d).  

The pH was in the range of 7 – 9.50. The effluents were 
mostly alkaline in nature, which is beneficial for the crop 
growth. Electrical conductivity value was between 468 – 
1200 µ mhos/cm in wastewater which is permissible for 
irrigation purpose. The lower value of conductance might be 
due to the presence of lower inorganic material and lower 
ionic state and inversely, higher value due to higher ionic load 
derived from effluent sources that reached that site. (Datta et 
al. 2009) Lowest total alkalinity was recorded from NP site 
which may be due to the presence of hydroxide carbonates 
and bicarbonate salts, which reduces alkalinity. (Datta et al. 
2009). 

The level of total hardness was found to be lowest in case 
of effluent of NP site (Fig. 2a). Highest level of chloride 
content was recorded by the ASPO site with lower level were 
recorded by the other two studied sites (Fig. 2b). Fig. 2c 

represents the variation in total iron content in the effluent of 
three studied sites of Bandel thermal power station. Highest 
level of iron was recorded in the CWD site in comparison to 
other sites. Highest phosphate content were recorded from 
the effluent of NP (Fig. 2d). Chloride content of water is one 
of the important ecological factors. The higher level of 
chloride content in the ASPO site may be due to continuous 
evaporation of water. (Datta et al. 2009) NP site recorded 
hiest phosphate content which may be due to slow flow rate 
and settled and stagnant water condition in the concerned 
study site. 

Chemical oxygen demand (COD) test is useful with 
respect to toxic conditions and presence of biochemical 
resistant substances. The COD value was found to be higher 
in case of NP (Fig. 3a). Fig. 3b and 3c represent the levels of 
TDS and TSS in the three study sites of the present 
investigation. From the results, it appears that NP site 
effluent water has least TDS and TSS content in comparison 
to two other sites. TDS and TSS were higher in 
concentration in present study. TDS is the most important 
parameter for irrigation water since it controls the 
availability of water to plants through osmotic pressure 
regulating mechanisms. The low value of TDS might be 
attributed towards lower evaporation of the water from the 
respective study site (Roychoudhury et al. 2013).  

From the above results, it could be inferred that TPPW 
can very well be used for the irrigation of short duration crop 
and alkaline loving crops such as Triticum aestivum and 
Vigna radiata. From the present study it can be concluded 
that thermal power plant effluent has the potential to be 
utilized for irrigation purpose in the agricultural sector at 
field level.   

 

 
 
4. Conclusion 
 
The pH was in the range of 7 - 9.5. The effluents were mostly 
alkaline in nature, which is beneficial for the crop growth. 

Electrical conductivity value was between 468 - 1200 µ 
mhos/cm in wastewater which is permissible for irrigation 
purpose. TDS, TSS and TS were higher in concentration. 
TDS is the most important parameter for irrigation water 
since it controls the availability of water to plants through 

Fig. 2 Variations of 
total hardness (a), 
chloride (b), total Fe 
(c) and phosphate (d) 
in different effluents 
of thermal power 
plants investigated 
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osmotic pressure regulating mechanisms. Calcium and 
Magnesium were also present in greater amount, which is 
required for the crop growth. High level of phosphate content, 
lower level of TSS and TDS load, and lower hardness value 
of the effluent water released from NP site may be most 

beneficial for irrigation purpose in comparison to two other 
studied sites. From the present study it can be concluded that 
thermal power plant effluent has the potential to be utilized 
for irrigation purpose in the agricultural sector at field level.  
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Fig. 3 Variations of 
COD (a), TDS (b), 
and TSS (c) in 
different effluents of 
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