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Introduction 

Now-a-days safe and pure water is a major 

issue all over the world. A research reveals that 

one third of the world’s population is in water 

stressed region, and this proportion will be 

increased to two-thirds in 2025. 80% to 90% of 

the per capita consumption of water becomes 

wastewater[1].Now-a-days wastewater 

treatment is common in practice to fulfill the 

water consumption demand. Waste 

stabilization ponds (WSPs)are used  to treat  

municipal and industrial waste water all over 

the world. WSPs are often thought of as being 

suitable only at the developing countries yet 

there are about 2500 pond system in 

France,1100 in Germany and 39 in UK.(Mara 

2003) 

WSPs are suitable for low income countries 

because of its low cost  . WSP system consists 

of single series of anaerobic ,facultative and 

maturation ponds or several series in parallel. 

The pond system can be used alone but usually 

they are used in combination with each other.  

Anaerobic and facultative ponds are mainly 

designed for BOD removal and maturation 

ponds mainly for pathogen removal(Mara and 

Pearson 1998).  

Stabilization Ponds  with  function 

There are three main types of stabilization 

ponds: anaerobic, facultative and maturation.  

Anaerobic Ponds 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Stabilization Ponds  with  function 

There are two types of stabilization ponds: 

anaerobic, facultative . 

High Rate Anaerobic Ponds 

Anaerobic  ponds, which are designed to cater 

for high organic loading, and are typically 

absent of DO and contains no significant algal 

population. Anaerobic ponds are the longest of 

the series and are used as primary treatment 

process and not necessarily to produce the high  

effluent quality .The BOD and solids 

concentration in the raw waste water are 

reduced by sedimentation and anaerobic 

digestion .Since anaerobic pond is devoid of 

oxygen ,it function much like open septic tanks 

(Mara 2003).Anaerobic digestion occurs in the 

sludge at the bottom o the pond which results 

in converting organic load  to methane and 

carbon dioxide and releasing some by products 

into water column (eg. Organic acids, 

ammonia). Anaerobic treatment is more suited 

to wastewater with high BOD and therefore 

useful at reducing high concentration of  BOD 

and suspended solid  from wastewater .The 

chemical reaction occurring in the anaerobic 

ponds can be represented by the following 

equation. 
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Abstract 

This study was to determine the Physio-chemical parameters namely TS,TSS, pH, BOD and 

turbidity reduction from Municipal Wastewater. It is based on screening, and optimized waste 

stabilization technique using HRAP[2] and facultative ponds. In the present study samples of 

influent and effluent waste water from the pilot scale setup of optimized pond system were collected 

during the month of May-June 2016.The above mentioned Physico-chemical parameters were 

analyzed using Standard methods. The results of treated water indicates that the wastewater 

treatment plant is efficient in treating wastewater. TS,TSS, pH and BOD values of the effluents thus 

generated fulfilled the safe disposal norms given by Ministry of Urban Development and  Central 

Pollution Control board. Only the value of turbidity is not under the safe criteria. This treated water 

can be used for secondary purposes like industrial cooling and agricultural uses. 
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5(CH1O)1  →  (CH2O) +  2CH3COOH  +  

ENERGY  

2CH3COOH+2NH4HCO3→2CH3COOHNH4+

2H2O+                     2CO2 

2CH3COONH4+2H2O→2CH1+2NH4HCO3 

A properly designed anaerobic pond can 

achieve around 60% BOD removal at 20
∙
C and 

one day retention time is sufficient for waste 

water with a BOD of up to 300mg/l and 

temperature higher than 20
∙
C. [3]. 

 The concept of high rate anaerobic pond is 

taken from (Pena M.R. & D.D. Mara) [2]. 

Facultative Ponds  

Facultative ponds are either primary facultative 

ponds that receives raw wastewater or 

secondary facultative pond that receives settled 

wastewater effluent from anaerobic ponds. 

They are designed for BOD removal on the 

basis of relatively low surface loadings (100-

400kg-BOD/hact. At the temp 20
∙
C to 25

∙
C) to 

permit the development of healthy algae 

population as the oxygen or the BOD removal 

by the pond bacteria  is mostly generated by 

algae photosynthesis. The appearance of  dark 

green colour in the ponds indicate the presence 

of algae but sometimes they may be appears 

red or pink due to the presence of anaerobic 

sulphide –oxidizing photosynthesis bacteria. 

As organic matter enters the basin, the settable 

and flocculated colloidal matter settles to the 

bottom to form a sludge layer where organic 

matter is decomposed anaerobically. the 

biochemical oxygen demand generated from 

living organisms such as algae is not 

necessarily detrimental to the environment. 

EXPERIMENTAL INVESTIGATION 

A pilot scale pond setups were laid and the 

efficiency of the optimized system of WSP 

was checked by analyzing the physio chemical 

parameters of the  systems, but before to it the 

following considerations were made – 

1. Temperature (T) - Average temperature of 

the town was selected to be 25
 o 

C from 8
 o 

C minimum to 45
 o 

C maximum. T = 35
 o 

C 

2. Volume of wastewater treated per day (V) 

= 50 liters 

3. Wastewater contribution of per person per 

day, Wwc = 100 Liters/capita/day 

4. Number of in a pond system – HRAP – 1, 

Facultative pond – 1,. 

5. Detention periods for  ponds – 

a. HRAP – ½ day 

b. Facultative pond – 2 day  

After laying the considerations the  separate 

setups having 1- HRAP, 1- facultative ponds 

connected in series shown in figure - 1 and the 

treatment process was analyzed by treating the 

waste water influent and effluent for the 

removal of TS (Total Solids), TSS (Total 

Suspended Solids), BOD (Biochemical 

Oxygen Demand) and pH from the same 

wastewater at an interval of 2
1
/2 days. Also the 

turbidity value examination of the influent and 

effluent is done . 

 
Figure 1 –Pilot scale  setup of optimized 

pond system 

The efficiencies of the systems were checked 

and compared after determining from the safe 

disposal norms given by MUD – Ministry of 

Urban Development  of same climatic 

conditions having a temperature of 35 
0
C in 

average. 

The schematic diagram of the  pond system is 

given in figure – 1 where the pilot scale setup 

of High Rate Anaerobic Pond[2] and 

facultative for getting up to higher  BOD 
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removal efficiency at minimum time from the 

system along with significant reduction in the 

total solids, total dissolved solids and turbidity 

present in the wastewater.  

The following physio - chemical parameters 

were tested for separate wastewaters entering 

and leaving the treatment facilities – 

a. pH 

b. Total Solids 

c. Total Suspended Solids 

d. Biochemical Oxygen Demand 

e. Turbidity 

RESULTS AND DISCUSSION 

Total solid 

The wastewater entered the optimized pond 

system where it was treated and the results 

obtained for the total solid contents of the 

untreated and treated wastewater were 

recorded at different time intervals of 2
1
/2 days 

in the month of May-June as given in table 

which approximately removed the Total solids 

to almost 62-63 % which is explained and 

represented in Fig. 2 

 

 
 

 
                                   Figure-2 

Thus the total solid values of the effluents thus 

generated fulfilled the safe disposal norms 

given by MUD – Ministry of Urban 

Development of <350 mg/l. 

 

 

 

 

Total suspended solid 

 

The waste water in the month of May-June 

was treated in the optimized pond system and 

was analyzed for the total suspended solids in 

regular time intervals of 2
1
/2 days in the same. 

Table  shows the results obtained for the same 

wastewater pre and post to treatment which 

showed almost63-64 % removal efficiency of 

the system. The same data is explained in Fig.3 

by the help of a graphical representation. 

 

 

 

                                      Figure-3    

Thus the total solid values of the effluents thus 

generated fulfilled the safe disposal norms 

given by MUD – Ministry of Urban 

Development of <100 mg/l. In terms of total 

suspended solids the putting up of an settling 

pond gradually gave much better results for the 

effluents generated after the treatment than all 

other results in reference data’ [12], . 

pH 

The values of pH of the influent and effluent of 

the wastewater entering and leaving the 

optimized pond system were calculated and 

recorded as given in table  for the regular time 

intervals of 2
1
/2 days in the month june 2016. 

These values of pH are represented in table. 

 

Sample No. Influent Effluent

1 640 239

2 665 241

3 645 237

4 660 244

5 652 239

VALUE OF Total Solids IN mg/L

Sample No. Influent Effluent

1 186 69

2 183 69

3 184 68

4 188 67

5 185 70

Total Suspended Solids Content in mg/l

Sample No. Influent Effluent

1 7.1 8.40

2 6.8 8.10

3 7.7 8.50

4 8.1 8.70

5 7.9 8.60

pH Content
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Figure-4 

The value of pH was at first constraint to be 

more than 6 at any cases and so it was 

maintained. Value of pH increased gradually to 

a maximum value and of 8.7 in facultative 

setup. The result obtained for pH from the 

optimized setup matched the standard values 

of pH obtained in all previous conducted 

works [10] and the values is approximately 

same at less retention time. 

BOD 

The BOD value is entirely depended upon the 

retention times, but in case of the optimized 

pond system where the depth of the primary 

pond is increased the removal of the BOD 

value from the wastewater can show much 

improved results as the depth of the pond acts 

as a proper mixing pit for the wastewater 

solids whereby they can settle more easily than 

they being in traditional setup. The result 

obtained after the treatment in the month of 

May-June 2016 in the optimized pond system 

are detailed in table and represented in Fig -

5shows the results obtained for the same 

wastewater pre and post to treatment which 

showed almost  92% removal efficiency. 

 

 

                              Figure-5 

The analysis of BOD values were carried out 

and it was collected that the value of BOD 

reduced drastically in the systems. In the 

optimized system where it was reduced to 

almost 92 %. The BOD values of the effluents 

thus generated fulfilled the safe disposal norms 

given by MUD – Ministry of Urban 

Development of <25 mg/L which was 

amended by CPCB – Central Pollution Control 

Board as < 30 mg/L. 

Turbidity 

In the period of investigation turbidity was 

observed from 198 NTU to 178 NTU in the 

influent water and 38.2 NTU to 33.1 NTU in 

the effluent water. The turbidity values were 

higher than WHO standard of 5 NTU [4].  

Also, the excessive turbidity in water can 

cause problem with water purification 

processes such which may increase treatment 

cost. 

 

                              Figure-6 

Sample No. Influent Effluent

1 380 27

2 385 28

3 382 27

4 390 31

5 383 25

BOD content in mg/l

Sample No. Influent Effluent

1 186 35.50

2 178 33.10

3 185 36.30

4 198 38.20

5 174 33.80

Turbidity Content in NTU
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Turbidity removal efficiency of the system is 

approximately 80%. 

                                  

Conclusion 

Improved mixing and contact leading to 

enhanced mass transfer process mechanism 

responsible for the result. The removal 

efficiency of the optimized pond system 

compare well with the data extensively 

reported in the literature for high rate system.  

To make this process work it is required to 

follow certain details and parameters that will 

help to make improve the work of this process 

and will encourage great result. for example 

putting up an settling pond with optimized 

pond system will improve the removal 

efficiency of total solid,  total suspended solid  

and turbidity removal efficiency and putting up 

an maturation pond with optimized pond 

system will increase the BOD removal 

efficiency. Waste water treatment by 

Optimized pond system is efficient to reduce 

water pollutant concentration and achieve 

Ministry of urban Development and central 

pollution control board standard. 
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