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Abstarct: Geographically Bikaner has four natural slopes, one towards the vallabh garden area, where the three anaerobic and 
two aerobic stabilization ponds of sewage treatment plant are situated in the North –West part of the Rajasthan. The Thar desert 
lies which is characterized by typical arid conditions like scarcity of water, low rainfall, intense radiations, violent winds, high 
temperature fluctuations and dust storms. This paper is based on the chemical limnological study of three anaerobic and two 
aerobic stabilization ponds of sewage treatment plant. The study was carried out for a period of 15 months from March 2010 to 
May 2011. The chemical parameters measured include pH, EC (electrical conductance), TDS (total dissolve solids), and Free 
CO2. The parameters of three anaerobic stabilization ponds of water was ranged pH (6.7 to 8.2), EC (1.5 mmhos/cm to 2.0 
mmhos/cm), TDS (960 mg/l to 1280 mg/ l), Free CO2 (172 mg/l to 294 mg/l) and two aerobic stabilization ponds of water was 
ranged pH (7.3 to 8.4), EC (1.3 mmhos/cm to 1.8 mmhos/cm), TDS (832 mg/l to 1152 mg/ l) and Free CO2 (152 mg/l to 270 mg/l) 
were recorded. 
Keywords: Sewage treatment plant, anaerobic and aerobic stabilization ponds, chemical parameters.   
 

I. INTRODUCTION 
Sewage is the waste water used by community, includes household waste liquid from toilets, baths, showers, kitchens, sinks, soap 
and detergents. Their chemical composition varies from day to day and even from hour to hour and also from area to area because 
waste produced by different areas has different characters. Heavy accumulation of sewage and other waste in water bodies because 
of uncontrolled dumping of wastes of rural areas, towns and cities into ponds, lakes, streams and in rivers cause loss of self-
regulatory capability and failing of recycling mechanisms of these water bodies due to higher levels of pollution and low level of 
aerobic microbes. In the recent past, several studies [1],[2],[3],[4] have reported that receiving water bodies are becoming 
increasingly contaminated due to discharge of domestic (sewage) and industrial waste waters.  Sewage system of which handled 
both storm water and domestic discharge are known as combined systems. Now a days combined sewage system are avoided 
because heavy rainfall reduced the sewage treatment plant efficiency. 
 

II. DESCRIPTION OF THE STUDY AREA 
The study was carried at two types of water bodies situated about 6 Km. south of Bikaner district at sewage treatment plant of 
Vallabh Garden. The sewage stabilization ponds situated in sequence of deep anaerobic and shallow aerobic ponds hold the sewage 
water with the varying degree of pollution load, particularly the organic one. These included three anaerobic stabilization ponds 
(Plate 1) and two aerobic stabilization ponds (Plate 2).  The flow chart of sewage treatment plant is shown in Fig. 2. 
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III. COLLECTION AND ANALYSIS OF WATER SAMPLES FOR CHEMICAL PARAMETERS 
The sewage water samples were collected from the pond with the help of plastic bucket. The pH and EC were noted at the site itself. 
pH and EC of the water were noted by the portable electronic pH meter and EC meter respectively.  
For the analysis of other parameters water samples were collected in dully labelled polythene bottles, and were brought to the 
laboratory and kept in the refrigerator for analysis. 
For analyzing free CO2 water samples were titrated against sodium hydroxide using phenolphthalein as indicator. 
                                                                        

IV. RESULTS 
The pH of all five stabilization ponds of sewage treatment plant, during the study period shows that the anaerobic stabilization 
ponds were slightly acidic in some months as 6.7 to 6.9 in July 2010 to Sept. 2010 although it was basic in remaining months. While 
of aerobic stabilization ponds water seems alkaline and ranging between 7.3 to 8.4. The highest values of pH were recorded as 8.4 in 
the month of June 2010 in both aerobic stabilization ponds.  
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As per EC concerned all three anaerobic sewage stabilization ponds its value ranging between 1.5 to 2.0 mmhos/cm. In aerobic 
stabilization ponds it ranges between 1.3 to 1.8 mmhos/cm. The highest value during the study period was observed in second 
anaerobic stabilization ponds in Jan. 2011 while it seems lowest in both aerobic stabilization ponds in month of Oct. 2010.  
Total dissolve solids (TDS) were noticed as ranging between 960 to 1200 mg/l. in three anaerobic stabilization ponds of sewage 
treatment plant. As tables show the values were lower in aerobic ponds as 832 to 1152 mg/l. in compare anaerobic stabilization 
ponds highest 1280 mg/l. value was recorded in Jan. 2011 in all the three anaerobic stabilization ponds while it was lower as 832 
mg/l. in Oct. 2010 in both aerobic stabilization ponds. 
In stabilization ponds of sewage treatment plant, as per free CO2 concern, it was recorded highest as ranging 172 mg/l. to 292 mg/l. 
in all three anaerobic stabilization ponds. It noted lowest as 152 mg/l. to 269 mg/l. in two aerobic stabilization ponds. In March 2010 
it was lowest as 152 mg/l. in both aerobic stabilization ponds while it was highest in month of Nov. 2010 at second anaerobic 
stabilization pond 
 
Table1. Monthly average of chemical variables at first Anaerobic stabilizing pond of sewage treatment plant, Bikaner during March 

2010 to May 2011. Values are expressed in mg/l. except otherwise mentioned. 

 
Table2. Monthly average of chemical variables at second Anaerobic stabilizing pond of sewage treatment plant, Bikaner during 

March 2010 to May 2011. Values are expressed in mg/l. except otherwise mentioned. 

 

months Marc
h 
2010 

Apri
l 
201
0 

Ma
y 
201
0 

Jun
e 
201
0 

July 
201
0 

Aug
. 
201
0 

Sep. 
201
0 

Oct. 
201
0 

Nov
. 
201
0 

Dec
. 
201
0 

Jan. 
201
1 

Feb. 
201
1 

Marc
h 
2011 

Apri
l 
201
1 

Ma
y 
201
1 

Total 
Averag
e variables 

pH 8.1 7.5 7.6 7.6 6.7 6.8 6.9 7.8 6.9 7.1 7.6 7.4 8.1 7.3 7.6 7.4 

EC 
(mmhos/c
m) 

1.8 1.6 1.8 1.5 1.8 1.8 1.6 1.6 1.8 1.9 2.0 1.8 1.7 1.6 1.7 1.7 

TDS 1152 102
4 

115
2 

960 115
2 

115
2 

102
4 

102
4 

115
2 

121
6 

128
0 

115
2 

1088 102
4 

108
8 

1109 

Free CO2 172 254 272 276 276 283 284 276 294 284 250 268 176 246 274 259.0 
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Averag

e 

pH 8.0 7.3 7.5 7.6 6.8 6.9 6.9 7.7 6.8 6.9 7.5 7.4 8.2 7.4 7.5 7.4 

EC 
(mmhos/c

m) 

1.7 1.7 1.6 1.5 1.7 1.8 1.5 1.7 1.8 1.9 2.0 1.8 1.8 1.6 1.6 1.7 

TDS 1088 108
8 

102
4 

960 108
8 

115
2 

960 108
8 

115
2 

121
6 

128
0 

115
2 

1152 102
4 

102
4 

1096.5 

Free CO2 176 250 268 274 270 280 280 272 290 280 252 268 180 250 266 257.1 



International Journal for Research in Applied Science & Engineering Technology (IJRASET) 
                                                                                           ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538 

                                                                                                                Volume 10 Issue IX Sep 2022- Available at www.ijraset.com 
     

 
1797 ©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 | 

Table3. Monthly average of chemical variables at third Anaerobic stabilizing pond of sewage treatment plant, Bikaner during March 
2010 to May 2011. Values are expressed in mg/l. except otherwise mentioned. 

 
Table4. Monthly average of chemical variables at first Aerobic stabilizing pond of sewage treatment plant Bikaner during  March 

2010 to May 2011. Values are expressed in mg/l. except otherwise mentioned 
             
Months 
Variables 
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e 

pH 7.6 7.5 8.2 8.4 7.9 7.7 8.3 8.0 7.7 7.6 7.3 7.3 7.5 7.4 8.1 7.8 

EC 
(mmhos/c
m) 

1.6 1.7 1.7 1.5 1.6 1.4 1.7 1.3 1.5 1.7 1.8 1.5 1.4 1.5 1.6 1.6 

TDS 1024 108
8 

108
8 

960 102
4 

896 108
8 

832 960 108
8 

115
2 

960 896 960 102
4 

1002.7 

Free CO2 153 163 239 245 227 270 255 266 257 247 241 242 158 162 238 224.2 

 
Table5. Monthly average of chemical variables at second Aerobic stabilizing pond of sewage treatment plant, Bikaner during March 

2010 to May 2011 Values are expressed in mg/l. except otherwise mentioned. 
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2011 

Total 
Averag
e 

pH 7.6 7.7 8.2 8.4 7.9 7.5 8.3 8.2 7.7 7.7 7.4 7.5 7.6 7.4 8.0 7.8 

EC 
(mmhos/c
m) 

1.6 1.6 1.6 1.3 1.5 1.3 1.6 1.3 1.6 1.7 1.8 1.5 1.5 1.5 1.6 1.5 

TDS 1024 102
4 

102
4 

832 960 832 102
4 

832 102
4 

108
8 

115
2 

960 960 960 1024 981.3 

Free CO2 152 165 241 244 225 269 258 268 254 249 245 241 160 163 238 224.8 
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pH 8.1 7.4 7.5 7.5 6.8 6.9 6.8 7.9 6.8 7.0 7.6 7.5 8.0 7.4 7.6 7.4 

EC 
(mmhos/c

m) 

1.7 1.6 1.6 1.6 1.8 1.5 1.5 1.6 1.7 2.0 1.9 1.9 1.7 1.5 1.6 1.7 

TDS 1088 102
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102
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115
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1075.2 

Free CO2 178 252 270 274 270 284 284 268 292 286 254 270 178 254 272 259.1 
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Fig. 3. pH of three anaerobic sewage stabilization ponds, Bikaner. 

 

 
Fig.4. pH of two aerobic sewage stabilization ponds, Bikaner 
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Fig.5. EC of three anaerobic sewage stabilization ponds, Bikaner 

 

 
Fig.6. EC of two aerobic sewage stabilization ponds, Bikaner. 

 

 
    Fig.7. TDS of three anaerobic sewage stabilization ponds, Bikaner 
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Fig.8. TDS of two aerobic sewage stabilization ponds, Bikaner 

 

 
Fig. 9. Free CO2 of three anaerobic sewage stabilization ponds, Bikaner 

 
   Fig.10. Free CO2 of two aerobic sewage stabilization ponds, Bikaner. 
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V. CONCLUSION 
The sampling was carried out during March 2010 to May 2011, overlapping the seasons, from sewage treatment plant. The values or 
data of these three anaerobic and two aerobic stabilization ponds have considerable difference.     
All the five stabilization ponds (three anaerobic and two aerobic) have smelly, turbid sewage water while in aerobic stabilization 
ponds, it was less smelly and turbid in compare to anaerobic stabilization ponds. All the five stabilization ponds held most of time 
alkaline sewage water with a pH ranging 6.7 to 8.4. The slightly acidic pH was present only in all three anaerobic stabilization 
ponds (in few months). While in both aerobic stabilization ponds it was always alkaline. The pH was lowest during monsoon and 
seems greatest during summer, it is just because of high salt concentration during summer while greater decomposition activity 
during monsoon. The high range of pH may be due to mixing up of the alkaline chemicals, soap and detergents etc. produced due to 
industrial, residential and commercial activities. This was also noticed by the [5] in Morana river. The rise and fall in pH seems 
directly linked with concentration and dilution of alkali ions particularly carbonate [6]. 
The higher concentration of salts in solution, higher will be the electrical conductance (the reciprocal of resistance). In anaerobic 
stabilization ponds of sewage treatment plant, EC was noted between 1.5 to 2.0 while in aerobic stabilization ponds 1.3 to 1.8 
mmhos/cm. which means there is a slightly higher ion in anaerobic stabilization ponds in compare to aerobic stabilization ponds as 
it is situated after previous one. 
EC values goes down in monsoon season due to extra addition of water (dilution). According to our chemical variable tables which 
also shows that the cations, anions and nutrients are have higher value in anaerobic stabilization ponds with compare to aerobic 
stabilization ponds [7] also noticed almost equal value of EC in waste stabilization ponds of Yazd (Iran). However, It is generally 
observed that the salinity, as reflected from EC and TDS, fluctuates greatly over the year depending upon dilution and concentration 
phenomena which are highly pronounced in the desert waters characterized by shallow column and exposed to high temperature and 
thus marked evaporation.  
Since EC is a measure of electrolytes dissolved in water, it was directly related with total dissolved solids (TDS) as also noted in the 
studies [8] [6]. 
Total dissolve solids in anaerobic stabilization ponds fluctuates in between 960 to 1200 mg/l. which was very high in compare to 
fresh water found in desert [6] while in aerobic stabilization ponds it seems lower as ranges between 832 to 1152 mg/l. The total 
dissolved solids of the drinking, borewell and sewage water were compared by [9] from three different places of Sivakasi and were 
within the permissible limit as per ISI (1000 mg/l).  Soni et al. (2009) [10] also were noted high TDS value in sewage water in 
suawn nala Balarampur city. 
In all three anaerobic stabilization ponds of sewage treatment plant, no oxygen found in during our research period and only a few 
amount of dissolve oxygen were present in both aerobic stabilization ponds which might be due to mixing of that from open water 
surface and some flora present in that ponds. As sewage stabilization ponds are shallow in nature, a greater influence of temperature 
and salinity were also noted by [11] [6] in fresh water ponds.  The dissolve oxygen content were also absent in the sewage water of 
Sivakasi which was observed by [10] and it was fewer in amount in sewage water of Suawn nala of Balrampur city as noted by[10].  
In municipal sewage water, due to high level organic matter, free oxygen value decreases, while biological oxygen demand (BOD) 
and Free CO2 values increases. In our present study the Free CO2 was also noted as high in anaerobic (average 258.5 mg/l.) as well 
as aerobic stabilization ponds (224.5 mg/l). It was also recorded high as 56 to 108.0 mg/l. Soni et al., 2009 [10] at Suawn nala which 
carrying industrial and sewage effluent of Balrampur city. High amount of Free CO2 were reported by [9] as 624.8 mg/l. in sewage 
water of Sivakasi. 
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