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Abstract - Sewage treatment plant is one of the advanced techniques to reuse the domestic wastewater. This paper mainly 
deals with the above aspect of study. The main motto of decentralized approach is to treat the waste water before its being 
discharged into the surrounding environment. Onsite system performance is a function of decentralized waste water 
treatment. 
Due to inadequacy of existing central sewage treatment plant located in Bellandur which is a private body of H.A.L. In order 
to get effective onsite treatment system, the appropriate performances concerned with high quality effluent are required. The 
treated waste water by Aerobic process is acceptable to reuse for domestic purposes like gardening, vehicles washing and 
flushing .The existence Central Sewage treatment plan will be decentralized into their respective township. This is the main 
agenda of the Project.   
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I. INTRODUCTION  
 
Sewage is the way toward expelling contaminants 
from wastewater, principally from family unit 
sewage. It incorporates physical, synthetic, and 
natural procedures to evacuate these contaminants 
and create ecologically more secure treated 
wastewater (or treated profluent. A side-effect of 
sewage treatment is normally a semi-strong waste or 
slurry, called sewage muck that needs to experience 
facilitate treatment before being appropriate for 
transfer .Sewage treatment may likewise be alluded to 
as wastewater treatment, in spite of the fact that the 
last is a more extensive term which can likewise be 
connected to absolutely mechanical wastewater. For 
most urban areas, the sewer will likewise convey an 
extent of modern emanating to the sewage treatment 
plant which has normally gotten Pre-treatment at the 
processing plants themselves to decrease the 
contamination stack. In the event that the sewer 
framework is a joined sewer then it will likewise 
convey urban overflow (storm water) to the sewage 
treatment plant. Sewage water can go towards 
treatment plants through channeling and in a stream 
helped by gravity and pumps. The initial segment of 
filtration of sewage commonly incorporates a bar 
screen to channel solids and huge items which are 
then gathered in dumpsters and discarded in landfills. 
Fat and oil is likewise evacuated before the essential 
treatment of sewage. Sewage (or household 
wastewater or city wastewater) is a kind of 
wastewater that is delivered from a group of 
individuals. It is portrayed by volume or rate of 
stream, physical condition, concoction and dangerous 
constituents, and its bacteriologic status (which life 
forms it contains and in what amounts). It comprises 
for the most part of greywater (from sinks, tubs, 
showers, dishwashers, and garments washers), 

blackwater (the water used to flush toilets, joined 
with the human waste that it flushes away cleansers 
and cleansers; and tissue less so in locales where 
bidets are broadly utilized rather than paper.  
 
Sewage more often than not goes from a building's 
pipes either into a sewer, which will convey it 
somewhere else, or into an on location sewage office 
(of which there are numerous sorts). Regardless of 
whether it is joined with surface spillover in the 
sewer relies upon the sewer outline (clean sewer or 
consolidated sewer). Actually, in any case, that most 
wastewater delivered all around stays untreated 
causing boundless water contamination, particularly 
in low-pay nations: A worldwide gauge by UNDP 
and UN-Habitat is that 90% of all wastewater 
produced is discharged into the earth untreated.[1] In 
many creating nations the majority of household and 
mechanical wastewater is released with no treatment 
or after essential treatment only.The term sewage is 
these days viewed as a more seasoned term and is by 
and large more supplanted by "wastewater".In 
general American English utilization, the expressions 
"sewage" and "sewerage" mean a similar thing. In 
American specialized and expert English utilization, 
"sewerage" alludes to the foundation that passes on 
sewage.  
 
Decentralized wastewater frameworks (likewise 
alluded to as decentralized wastewater treatment 
frameworks) pass on, treat and arrange or reuse 
metropolitan and modern wastewater from little 
groups, structures and abodes in remote regions, 
singular open or private properties. Wastewater 
stream is produced when suitable water supply is 
accessible inside the structures or near them. 
Decentralized wastewater frameworks treat, reuse or 
arrange the profluent in generally close region to its 
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wellspring of age. They have the reason to ensure 
general wellbeing and the regular habitat by 
diminishing generously wellbeing and natural perils.  
 
They are additionally alluded as "decentralized 
wastewater treatment frameworks" on the grounds 
that the fundamental specialized test is the 
satisfactory decision of a treatment as well as transfer 
office. A normally utilized acronym for decentralized 
wastewater treatment framework, is DEWATS. 
 
The incorporated waste treatment industry handles 
wastewater treatment residuals and mechanical 
process side-effects that originate from different 
enterprises. CWT offices get a wide assortment of 
dangerous and non-perilous modern squanders for 
treatment. A large number of the squanders contain 
high poison fixations and are uncommonly hard to 
treat. 
 

 
Figure1. Represents various Waste water Treatment Process. 

 
II.   OBJECTIVES 
 
1. Analysing the efficiency of existing treatment 

plant. 
2. Collection of treated waste water from the 

existing treatment plant. 
3. Laboratory analysis of Biochemical Oxygen 

demand, Chemical oxygen demand, PH, Total 
hardness, Total dissolved solids, Colour, Total 
suspended solids, Turbidity. 

4. Design of decentralised of central sewage 
treatment plant. 

5. Effective utilisation of treated waste water for 
gardening, flushing, cleaning vehicles, 
firefighting etc. by adopting activated sludge 
technique. 

6. Optimisation space of treatment plant by using 
suitable methods. 

 
III. MATERIALS AND METHODOLOGY 
 
DESCRIPTION OF STUDY AREA (HAL) 
HAL was established as Hindustan aircraft in 
Bangalore, in 1940 by Seth walchand Hirachand to 
produce military aircraft for the royal Indian air force. 
The decentralisation of treatment plant will be carried 
out in Hindustan Aeronautical Limited. 
There are three townships in HAL, 
1. Old Township 
2. Central Township 
3. East Extension Township 
The sewage from all the above townships is treated in 
central sewage treatment plant. The study was carried 
out in Old Township which has 1440 quarters. 

 
Figure 2. Represents flowchart of Sewage Treatment Plant. 

 
Methods of treatment of waste water: 
 
A. PRELIMINARY TREATMENT 
It comprises of exclusively in isolating the gliding 
materials and furthermore substantial settleable 
inorganic solids. It additionally helps in expelling oils 
and oils from sewage. This treatment decreases the 
BOD of waste water of 15-30%, The procedures 
utilized are:  
1. Screening  
2. Coarseness chamber  
3. Skimming tank 
 
B. PRIMARY TREATMENT 
1. Aeration tank 
2. Septic tank 
3. Imhoff tank 
 
C. SECONDARY TREATMENT 
It consists in removal of fine suspended non- settle 
able solids and colloidal including dissolved organic 
matter. This removes 80-90% of BOD. The processes 
used are 
1. Trickling filters 
2. Activated sludge Treatment 
3. Oxidation ponds 
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D. TERTIARY TREATMENT  
It consists in removal of pathogens and remaining 
very fine dissolved organic matter. This removes 
100% of BOD. The processes used is 
1. Chlorination 
2. Ultraviolet Filtration 
 
EXAMINATION OF SEWAGE 
 
In order to determine the line of treatment the 
constituents of sewage should be known. The 
examination of sewage may be broadly classified into 
3 broad categories: 
1. Physical examination 
2. Chemical examination 
3. Biological examination 
 
1. PHYSICAL TEST 
 
It includes the following tests: 
1. Temperature 
Temperature of wastewater is commonly higher than 
that of water supply. Depending on the geographic 
location the mean annual temperature varies in the 
range of 10 to 21 degree with an average of 16 
degree. 
2. Turbidity 
It's a measure of the light – transmitting properties of 
water. 
3. Colour 
Fresh waste - water light brownish gray 
With time - dark gray 
More time  - black (septic). 
4.  Odour 
Odour is produced by gas production due to the 
decomposition of organic matter or by substances 
added to the wastewater. 
 
2. CHEMICAL TEST: 
The following tests are conducted on sewage sample: 
1. Solids 
2. Biochemical oxygen demand 
3. Chemical oxygen demand 
4. Hydrogen ion concentration 
5. Dissolved oxygen 
 
SOLIDS IN SEWAGE 
1. Total Solids 
Take 10ml of well mixed sewage sample in a china 
dish and evaporate all the liquid by heating at a 
temperature of 103 degree Celsius for 1 to 1.5 hours 
in a hot air oven and weigh the residue which gives 
the total amount of total solids in sewage. 
2. Dissolved Solids 
Take 10ml of well mixed sewage sample and filter it 
through whatmann filter paper(NO.44). Heat the 
filtrate at 103degree Celsius for 1 to 1.5 hours in a hot 
air oven and weigh the residue which gives the 
amount of dissolved solids in sewage. 
 

3. Suspended solids 
The difference between the total solids and dissolved 
solids gives the amount of suspended solids. 
4. Biochemical Oxygen demand 
BOD is the oxygen equivalent of organic matter. It is 
determined by measuring the dissolved oxygen used 
by microorganisms during the biochemical oxidation 
of organic matter in 5 days at 20oC. 
 
BOD TEST 
1. Prepare the required dilution of the sewage 

sample for Ex.(for 1% dilution 1/(100*300=3ml 
of sewage is taken in the BOD bottle and diluted 
to 300ml with aerated distilled water). Determine 
the do of the sample, which is zerothday DO. 

2. In other BOD bottle, prepare the sample of same 
dilution as before. Keep the sample in a BOD 
bottle incubator at 200c for determining the DO 
after 5 days to get final DO.  

                       
CALCULATION OF BOD: 
For all Practical purpose, the calculation of BOD by 
the dilution method can be made by the use of either 
of the two simple formulae. 
For percent of mixtures: 
BOD (in mg/l)=[(DOb-DO1)100]-[(DOb-DOs)] 
For direct pipetting: 
BOD (in mg/l)=[(DOb-DO1)(volume of bottle/mi of 
sample)]- 
[(DOb-DOs)] 
Where DOb and DOs  
 
1. Chemical oxygen demand 
The test is a measure of the amount of carbon in 
organic matter of sewage. It is useful in identifying 
the performance of the treatment units at various 
steps of treatment. The COD is widely used as a 
means of measuring the Pollution strength of natural 
water, domestic and industrial wastes. 

 
COD TEST 
1. Place 0.4gm hgso4 in a reflu flask. Add 20ml 

sewage sample or an aliquot of sample diluted to 
20ml with distilled water. Mix well. 

2. Add glass beads followed by 10ml std k2Cr2O7. 
3. Add slowly 30ml H2SO4 containing 

Ag2SO4,mixing thoroughly. 
4. Connect the flask to the condenser and mix 

contents before heating. Reflux for a minimum 
period of 2 hours, cool and wash down the 
condenser with distilled water. 

5. Dilute to about 150ml, cool and titrate excess 
K2CR2O7 with 0.1 N FAS using ferroin indicator. 

6. Reflux the blank in the same manner using 
distilled water instead of sample 

 
HYDROGEN ION CONCENTRATION (PH) 
The Ph of the sewage is determined for regulating the 
various operations of treatment work. 
By Universal Indicator  method. 
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Take the given sample upto 3/4th of a test tube and 
add 2 to 3drops of universal indicator to the test tube 
and mix thoroughly. Wait till the colour changes and 
then compare the colour of sample with the standard 
colour printed on the universal indicator bottle and 
record the Ph. This is the most accurate method of 
test. 
 
IV. RESULTS AND DISCUSSION 

 
REPORT OF ANALYSIS OF SEWAGE FROM 
CSTP 
 
RAW SEWAGE 
 

SL.NO. CONSTIUENTS Values 

1 Total Hardness(TH) mg/l 1.80 
2 pH 7.61 
3 Total dissolved solids(TDS) 650 
4 Colour 01 
5 Turbidity NTU 10.8 

6 Chemical oxygen 
demand(COD) 232 

7 Biochemical oxygen demand 
mg/l 83 

8 Total suspended 
solids(TSS)mg/l 1752 

Table 1: values of raw sewage 
 
TREATED WATER 
 

SL.NO. CONSTIUENTS Values 

1 Total Hardness(TH) mg/l 208 
2 pH 8.19 
3 Total dissolved solids(TDS) 530 
4 Colour 01 
5 Turbidity NTU 2.3 

6 Chemical oxygen 
demand(COD) 16 

7 Biochemical oxygen demand 
mg/l 6.4 

8 Total suspended 
solids(TSS)mg/l 31 

Table 2: values of treated sewage 
 

OUTLET FROM CSTP 
 

SL.NO. CONSTIUENTS Values 

1 Total Hardness(TH) mg/l 232 
2 pH 8.12 
3 Total dissolved solids(TDS) 670 
4 Colour 05 
5 Turbidity NTU 4.7 

6 Chemical oxygen 
demand(COD) 48 

7 Biochemical oxygen demand 
mg/l 17 

8 Total suspended 
solids(TSS)mg/l 385 

Table 3: values of outlet of CST 
 
CONCLUSION 

 
 In this execution of the waste water profluent 

treatment plant as of now in operation at 
HINDUSTAN AERONAUTICAL LIMITED, 
BANGALORE is examined. The Decentralized 
plant is intended for 10,000 people. Add up to 
misuse of stream is 3MLD.  

 The Treatment plant incorporates a gathering 
tank screen, air circulation tank, auxiliary 
sedimentation tank and ooze beds.  

 To examine the execution of the plant squander 
water tests were gathered. For assessing the 
execution of individual units tests were gathered 
at the channel, outlet of Central sewage 
Treatment Plant and tertiary. The specimens 
were tried for the physical, synthetic and natural 
attributes. From the investigation the working of 
focal sewage treatment is very attractive. 
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