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Abstract— A study was undertaken to assess the characteristics
like physical and chemical analysis of the wastewater of Bidar
city followed by the correlation analysis and design of sewage
treatment plant. The characteristics involves the analysis of pH,
total solids, suspended solids, dissolved solids, settleable solids,
alkalinity, chlorides, hardness, iron, biological oxygen demand,
chemical oxygen demand, sulphates, phosphates, ammonical
nitrogen, nitrites, nitrates. Considering the peak and average
flows and the peak results the sewage treatment plant has been
designed. The different components are screens, grit chamber,
primary sedimentation tank, aeration tank, secondary
sedimentation tank, sludge digestion tank, sludge drying beds.
By the execution of the project the entire sewage of Bidar city
can be treated effectively and efficiently.

Keywords— domestic wastewater, activated sludge process,
wastewater treatment plant.

I.INTRODUCTION

Characterization of wastewater is essential for an effective
and economical waste management programme. It helps in
the choice of treatment methods deciding the extent of
treatment, assessing the beneficial uses of wastes and
utilizing the waste purification capacity of natural bodies of
water in a planned and controlled manner. Wastewater is the
term for discarded or previously used water from a
municipality or industry. The wastewater that is produced due
to human activities in households is called domestic
wastewater. Such water usually contains dissolved as well as
suspended matter and must be treated prior to its discharge
into natural water. To examine the quality of wastewater to
be discharged into aquatic environment or to be treated and
reused the characteristics of wastewater in question must be
defined precisely

Domestic sewage is 99.9% water and 0.1% solids on
evaporation. About two thirds of the solids are organic,
comprising mainly of nitrogenous compounds Carbohydrates,
Fats. The inorganic compounds include chlorides, metallic
salts, ash, road grit etc. The main constituent of domestic
sewage can be listed as solids, chlorides, alkalinity,biological
oxygen demand, chemical oxygen demand, nitrogen,
phosphates, sulphates etc [7].The organic matter present in
the wastewater is described in terms of biological oxygen
demand (B.O.D) and suspended solids (S.S). The B.O.D
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refers to the quantity of oxygen used in the biochemical
oxidation of organic matter. The quantity of oxygen used is
related to the duration and temperature of the process.
Usually this is five days demand at 20° C and is expressed as
milligrams per litre (mg/L).

Il. LITRATURE REVIEW

A. Abdul-Talib et al (2003) advocated that sewer networks
should be designed not only for convenience of water and
pollutants but also for obtaining a wastewater quality that
is. suitable for the treatment process at the receiving
wastewater treatment plant.

B. B. Boon (1995) further testified that septicity in sewerage
system results from the activity of bacteria growing in
sewage under aerobic conditions to reduce sulphur
containing organic compounds, sulphates to form
sulphides and other sulphur compounds. Lack of adequate
ventilation, high temperature, of sewage will result in
septicity.

C. Tanaka et al.(2000) reported that microbial transformation
of organic matter in wastewater takes place during
transport in sewers. These processes occur in the bulk
water phase, in biofilms and in temporarily settled
sediments under aerobic and anaerobic conditions. Under
aerobic conditions in a gravity sewer, readily bio-
degradable substrate directly discharged to the sewer and
bio-mass is produced

IHLMATERIALS AND METHODOLOGY

A. During the period of study, Samples were collected on
weekly basis around 8:.00 AM to 9.00 AM by grab
sampling in five litres sterile dark colored containers. Sewage
sample was collected at gornalli (b) because the maximum
quantity of sewage of Bidar city is collected at this place. The
sewage is collected at that point where the water depth is one
third from the bottom and the container was immersed below
the surface of the sewage and was transferred to the
laboratory at the earliest and is stored in the deep freezer.
Special preservations methods are necessary for portions that
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are not to be analyzed immediately by adding special Table4.1Analysed Physico-Chemical
chemicals for certain tests. Characteristics of Wastewater of Bidar City
B Analysis of physico-chemical characteristics of - | i o
Toal | Disoeed [ g Alalney Tl 251 |mgl
wastewater i | S | S
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7. Alkalinity in mg/L Dm)
8. Chloride in mg/L : M
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12. Sulphates in mg/L Wl m
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using spectrophotometer_ Vi DI A T v O O 20 I I
6. Nitrate of sewage sample by using Phenol
Disulphonic ~ Acid  (PDA)  method  using e o el el el e el el el el :

Spectrophotometer in mg/L.
7. Nitrite in sewage sample by using Phenol

Disulphonic  Acid  (PDA) method  using Table 4.2 shows the coefficient correlations
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number of samples and the corresponding dates on which the e R
samples have been collected are given in Table 4.1. The R
results have also been represented in the form of graphs. ke
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B. Discussion

1.

The hydrogen ion concentration expressed as pH
is a valuable parameter in the operation of
biological units. The observed average value of
pH of the sewage is 7.23 which are slightly more
than the water supplied to the community. The
Composition of pH in domestic sewage is from
6.5 t0 8.5.

In  general, under Indian condition the
temperature of the raw sewage was observed to
be between 15 to 35°C at various places in
different seasons. Observed average temperature
of sewage sample 22.7°C which is near the ideal
temperature for biological activities

The sewage solids may be classified into
dissolved solids, suspended solids and settleable
solids. In general the concentration of total solids
in untreated wastewater as per Indian condition
is from 350 to 1300mg/L. the average value of
total solids as shown in table 4.1 of Bidar city is
1509.83 mg/L which is in the general
concentration of Domestic sewage.

Nitrogen content in the untreated sewage is
observed to be in the range of 20 to 50 mg/L.
Nitrogen being an essential component of
biological protoplasm, its concentration is
important for proper functioning of biological
treatment systems and disposal on land. The
mean value of nitrogen content of Bidar city
sewage is 26.13mg/L which indicates that the
sewage is weak in its nitrogen content.

The observed mean value of chlorides 87.5mg/L
shows that the Concentration of chlorides in
sewage is very much greater than the normal
chloride content of water supply. The typical
range of chloride content in an untreated
wastewater is from 30 to 100mg/L

The general range of BOD observed for raw
sewage is 100 to 400 mg/L. the average value of
five day BOD observed is 452.66mg/L The high
values of BOD and zero DO in sewage indicates
heavy organic load in sewage this may be due to
discharge of wastes from several slaughter
houses and meat shops in the town. The COD of
raw sewage at various places in general is
reported to be in the range 200 to 700 mg/L. the
observed mean value is 777mg/L shows sewage
is very strong in its COD content.

After a detailed study of the results obtained by
analyzing the sewage we can conclude that the
sewage from Bidar town has high organic loads
and a high concentration of bicarbonates,
chlorides and solids.

Hence the sewage cannot be left untreated as the
organic load which is highly biodegradable will
soon decompose causing evolution of foul gases
thus polluting the environment and may create a
great public health hazard in future. Therefore it
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is imperative that the sewage be treated suitably
before it can be safely disposed.
The line of treatment suggested is primary

treatment (involving screening & grit chamber) and
secondary treatment (involving the activated sludge
process).The sludge obtained may be digested an
aerobically in sludge digesters and dried on sand drying
beds. The dried sludge may be used as manure and the
effluent may be utilized in several ways. Based on the
results of the analysis of the sewage, a treatment plant is
designed.

V. CONCLUSION

A sanitary survey was taken up and it was observed that
no industry existed in the area covered by the area under
study. Hence no industrial effluent discharged conjoins
the sewage system. Since the B.0.D/C.O.D ratio lies
near the range of generally accepted ratio of 0.68. The
BOD/COD value 0.74 which is slightly higher than 0.68
but still nearer to said value, it can be concluded from
the study that the sewage is organic in nature. By
analysis the wastewater is amenable for biological
treatment

The values of BOD, COD, Total Solids, Dissolved

Solids, and Suspended Solids etc in sewage sample
indicate that the sewage sample of Bidar city is organic
in nature. The treatment units designed are as follows

1.
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Bar screens are provided with steel bars 10 mm
wide and placed at 20 mm clear spacing. Two
screening units are provided to take care of the peak
flow together.

Two horizontal flow type grit chambers are
provided. Dimensions of grit chamber are 8.2 m
(length) x 6 m (depth) x3m (top width).

Two primary sedimentation tanks are provided to
handle the average flow together and dimension of
each tank are 35 m diameter and total depth of 2.9
m.

Four aeration tanks are provided each of dimensions
38m x 25m x 4.5m width 1350 diffuser plates
standard size.

Two secondary sedimentation tanks are provided
each of dimensions 50m diameter and a total depth
of 3.5.

Two sludge digestion tanks are provided to digest
sludge from primary and secondary settling tanks
with a digestion period of 45 days each tanks has
dimensions 15m diameter and depth 6m with and
additional hoppered bottom for storing sludge.
Sludge drying beds 24 in number are provided each
of dimensions 15 m x 30 and sludge is spread in 20
cm thick layer.
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