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Synopsis 

 
Earlier there were no detailed report on concept and working of Sewage Treatment 
Plant. This report has been prepared covering basic concepts of Sewage Treatment 
Plant.  
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1. Introduction 

Constituents of Sewage: Sewage is 99 % water carrying wastes originating in urine 
and night soil.  It contains waterborne pathogenic organisms from the night soil of 
already infected persons.  
 

Sewage is a water-carried waste, in solution or suspension that is intended to be 
removed from a community. Also known as domestic or municipal wastewater, it is 
characterized by volume or rate of flow, physical condition, chemical and toxic 
constituents, and its bacteriologic status (which organisms it contains and in what 
quantities). It consists mostly of grey water (from sinks, tubs, showers, dishwashers, 
and clothes washers), black water (the water used to flush toilets, combined with 
the human waste that it flushes away); soaps and detergents; and toilet paper (less 
so in regions where bidets are widely used instead of paper), where sewer line and 
gray water line is not provided separately. It also contains surface runoff depends on 
the design of sewer system. 

Sewage treatment is the process of removing contaminants from wastewater, 
primarily from household sewage. It includes physical, chemical, and biological 
processes to remove these contaminants and produce environmentally safe treated 
wastewater (or treated effluent).A by-product of sewage treatment is usually a semi-
solid waste or slurry, called sewage sludge, that has to undergo further treatment 
before being suitable for disposal or land application.  
The objective of sewage treatment is to reduce the polluting substances to the 
Central Pollution Control Boards (CPCB) Norms  

 

1.1  Effluent discharged standards for Sewage Treat ment Plant: 

 Parameter  Existing general  effluent 
Standards (CPCB) 

Standards for new 
STPs (CPCB) 

BOD, mg/L 30 Not more than 10 
Total Suspended Solid,    mg/L 100 Not more than 20 
COD, mg/L 250 Not more than 50 
pH 5.5-9 6.5-9.0 
NH-N mg/L 50 Not more than 5 
N-total mg/L 100 Not more than 10 
Faecal Coliforms, MPN/100mL Not Specified Less than 100 
 

2. Process involved in Sewage Treatment:  

Sewage can be treated in different ways .Treatment process are often classified as: 

(i) Preliminary treatment 
(ii) Primary treatment  
(iii) Secondary (or Biological ) treatment 
(iv) Final treatment 
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(i) Preliminary Treatment : Preliminary treatment consists solely in separating the 
floating materials (like dead animals, tree branches, papers, pieces of rags, 
wood, etc.), and also the heavy settleable inorganic solids. It also helps in 
removing the oils and greases, etc. from the sewage. This treatment reduces 
the BOD of the wastewater, by about 15 to 30%. The process used are 
screening for removing floating papers, rags, clothes, etc., Grit chambers or 
Detritus tanks for removing grit and sand., and skimming tanks for removing 
oils and greases.  
 

(ii) Primary Treatment : Primary treatment consists in removing large suspended 
organic solids. This is usually accomplished by sedimentation in settling basins. 
The liquid effluent from primary treatment, often contains a large amount of 
suspended organic material, and has a high BOD(about 60% of original). 

Sometimes, the preliminary as well as primary treatments are classified 
together, under primary treatment. 

The organic solids, which are separated out in the sedimentation tanks (in 
primary treatment), are often stabilized by anaerobic decomposition in a 
digestion tank or are incinerated. The residue is used for landfills or soil 
conditioners. 

(iii) Secondary Treatment : Secondary treatment involves further treatment of the 
effluent, coming from the primary sedimentation tank. This is generally   
accomplished through biological decomposition of organic matter, which can be  
carried out either under aerobic or anaerobic conditions. In these biological 
units, bacteria will decompose the fine organic matter, to produce clearer 
effluent. 

The treatment reactors, in which the organic matter is decomposed (oxidized) 
by aerobic  bacteria are known as aerobic biological units; and may consist of  
Filters (intermittent sand filters as well as trickling filters), Aeration tanks, with 
the feed of recycled activated sludge (i.e. the sludge, which is settled in 
secondary sedimentation tank, receiving effluents from the aeration tank. 

Oxidation ponds and Aerated lagoons. Since all these aerobic units, generally 
make use of primary settled sewage, they are easily classified as secondary 
units. 

(iv)    The Final or Advanced Treatment : This treatment is sometimes called tertiary 
treatment, and consists in removing the organic load left after the secondary 
treatment, and particularly to kill the pathogenic bacteria. This treatment, which 
is normally carried out by chlorination, is generally not carried out for disposal 
of sewage in water, but is carried out, while using the river stream for collecting 
water for re-use or for water supplies. It may, however, sometimes be adopted, 
when the outfall of sewage is very near to the water intake of some nearby 
town. 
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 3.   CLASSIFICATION OF THE PROCESSES  
 

A number of treatment processes are available depending upon method of disposal, 
degree of treatment, waste water influent quality (domestic or industrial), availability 
of the land etc and requirement of recycling treated waste water. Waste Water 
Treatment Methodology commonly adopted for treatment of domestic waste may be 
any of the following: 

 

 

                          PRIMARY TREATMENT                                                               SECONDARY TREATMENT 

                                                                                     

UNIT OPERATION    SCREENING           GRIT RMOVAL                PRIMARY                             BIOLOGICAL OXIDATION                      SECONDARY 

OR PROCESS                                                                                       SETTING                                   AND SYNTHESIS                                  SETTING 

 

 

RAW                                                                                                                                                                                                                           TREATED 

 

 

WASTE WATER         SCREEN          GRIT CHAMBER           PST                                   BIOLOGICAL REACTOR                            SST                 WASTE 

                                                                                                                                                                                                                                        WATER  

 

                                                                                                               

                                                                                                              PRIMARY SLUDGE                                                                          SECONDARY SLUDGE 

                                                                                                             

                                                                                                                                                

        

                                                                        SUPERNATANT                                              DIGESTED SLUDGE 
                                                                                                                                                                                                            TO SLUDGE HANDLING &                        

DISPOSAL   

                                                                                                                                                        CH4CO2 

BY PRODUCT SCREEN                   GRIT                                PRIMARY SLUDGE                                                       SECONDARY SLUDGE 

                                                                                                                                                  

3.1    Biological Processes  
 
         In these processes  mixture of wastewater and microorganisms (biomass) is 

agitated and aerated. Certain microbes, mainly bacteria of specific kind, have the 
capability to oxidize the dissolved organic matter in the waste water. Microbial 
growth is accelerated and controlled in the process. Thus, reduction or removal of 
organic matter in waste is brought about by micro-organisms by oxidation. After 
oxidation, the sludge is separated from wastewater. These, microbial induced 
processes are further classified as Aerobic and Anaerobic. 

 
A. Aerobic Processes- In presence of oxygen   
B. Anaerobic Processes- In absence of oxygen  

 
         A. Aerobic Processes-  These can be generally grouped into the following:- 
 

i. Activated sludge process (ASP)   
ii. Trickling filters   
iii. Facultative aerated lagoons  

ANAEROBIC  

DIGESTER 
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iv. Extended aeration process   
v. Wet Lands   
vi. Oxidation ponds   
vii. Oxidation ditches  

 

A (i). Activated sludge process:  

Activated sludge refers to a mass of microorganisms cultivated in the treatment 
process to break down organic matter into carbon dioxide, water, and other 
inorganic compounds. The activated sludge process has three basic components: 
1) a reactor in which the microorganisms are kept in suspension, aerated, and in 
contact with the waste they are treating; 2) liquid-solid separation; and 3) a sludge 
recycling system for returning activated sludge back to the beginning of the 
process. There are many variants of activated sludge processes, including 
variations in the aeration method and the way the sludge is returned to the 
process. 

        A (ii). Trickling filters: 
   

A trickling filter is a fixed-bed, biological reactor that operates under (mostly) 
aerobic conditions. Pre-settled wastewater is continuously 'trickled' or sprayed 
over the filter. As the water migrates through the pores of the filter, organics are 
degraded by the bio film covering the filter material. 
 
Trickling filter is an attached-growth type of process in which microorganisms 
attached to a medium are used for removing organic matter from wastewater. that 
utilizes . This type of system is common to a number of technologies such as 
rotating biological contactors (RBCs) and packed bed reactors (bio-towers). 
These reactors are also called as non-submerged fixed film biological reactors. 
 

A (iii). Facultative aerated lagoons:  
Facultative lagoons are a type of stabilization pond used for biological treatment 
of industrial and domestic wastewater. Sewage or organic waste from food or fiber 
processing may be catabolized in a system of constructed ponds where adequate 
space is available to provide an average waste retention time exceeding a month. 
A series of ponds prevents mixing of untreated waste with treated wastewater and 
allows better control of waste residence time for uniform treatment efficiency. 

        

A (iv). Extended aeration process: 
Extended aeration is a method of sewage treatment using modified activated 
sludge procedures. It is preferred for relatively small waste loads, where lower 
operating efficiency is offset by mechanical simplicity. 
 

A (v). Wet Lands :  
A wetland is a land area that is saturated with water, either permanently or 
seasonally, such that it takes on the characteristics of a distinct ecosystem. The 
primary factor that distinguishes wetlands from other land forms or water bodies is 
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the characteristic vegetation of aquatic plants, adapted to the unique hydric soil. 
Wetlands play a number of roles in the environment, principally water purification, 
flood control, carbon sink and shoreline stability. Wetlands are also considered 
the most biologically diverse of all ecosystems, serving as home to a wide range 
of plant and aquatic life. 

  
A (vi).  Oxidation ponds: 
   Oxidation Ponds are also known as stabilization ponds or lagoons. They are used 

for simple secondary treatment of sewage effluents. Within an oxidation 
pond heterotrophic bacteria degrade organic matter in the sewage which results in 
production of cellular material and minerals. 

 
A (vii). Oxidation ditches:   

The oxidation ditch is a variation of the activated sludge process. System consists 
of a closed-loop aeration channel through which mixed liquor. 

 

 
B. Anaerobic Processes: These can be generally grouped into the following:-  

 
i. Stabilization ponds  
ii. Up flow anaerobic sludge blanket  

 
B (i) Stabilization ponds:  

Stabilization ponds (also called lagoons or waste stabilization ponds) use a 
natural process for wastewater treatment that employs a combination of 
macrophysics plants, substrates and microorganisms in a more or less artificial 
pond to treat wastewater. The technique is frequently used to treat 
municipal wastewater, industrial effluent, municipal run-off or storm water. After 
treatment, the effluent may be returned to surface water or reused 
as irrigation water (or reclaimed water) if the effluent quality is high enough. 
Stabilization ponds are commonly used for wastewater treatment in developing    
countries. Types of treatment ponds include anaerobic lagoons, facultative 
pond and aerated lagoons. 

 
Up flow Anaerobic Sludge Blanket (UASB) reactor followed by lagoons etc     
(Suitable for large capacity plants say 20 mld or above).  

B (ii) Up flow Anaerobic Sludge Blanket (UASB):  

Up flow anaerobic sludge blanket (UASB) technology, normally referred to as 
UASB reactor, is a form of anaerobic digester that is used for wastewater 
treatment. 

The UASB reactor is a methanogenic (methane-producing) digester that evolved 
from the anaerobic clarigester. A similar but variant technology to UASB is 
the expanded granular sludge bed (EGSB) digester. 
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UASB uses an anaerobic process whilst forming a blanket of granular sludge 
which suspends in the tank. Wastewater flows upwards through the blanket and is 
processed (degraded) by the anaerobic microorganisms. The upward flow 
combined with the settling action of gravity suspends the blanket with the aid 
of flocculants. The blanket begins to reach maturity at around three months. Small 
sludge granules begin to form whose surface area is covered in aggregations of 
bacteria. In the absence of any support matrix, the flow conditions create a 
selective environment in which only those microorganisms capable of attaching to 
each other survive and proliferate. Eventually the aggregates form into dense 
compact bio films referred to as "granules. 

3.1.1  In modern nomenclature the aerobic processes are divided into Aerobic 

Suspended and Attached Growth Processes. 
 
          Aerobic Suspended Growth Processes (SGP):  The conventional activated sludge 

process (ASP) is the best known suspended growth aerobic system and is the 
process most commonly used in large, centralized STPs though it can also be 
used in small plants. Some of the process variants of ASP are- 

 
a) Sequencing Batch Reactor (SBR)   
b) Extended Aeration   
c) Membrane Bioreactors (MBR)  

 
(a) Sequencing Batch Reactor (SBR): 

Sequencing batch reactors (SBR) or sequential batch reactors are a type 
of activated sludge process for the treatment of wastewater. SBR reactors treat 
wastewater such as sewage or output from anaerobic digesters or mechanical 
biological treatment facilities in batches. Oxygen is bubbled through the mixture of 
wastewater and activated sludge to reduce the organic matter (measured 
as biochemical oxygen demand (BOD) and chemical oxygen demand (COD)). 
The treated effluent may be suitable for discharge to surface waters or possibly 
for use on land. 

   
        (b) Extended Aeration: 

 Extended aeration is a method of sewage treatment using modified activated      
sludge procedures. It is preferred for relatively small waste loads, where lower 
operating efficiency is offset by mechanical simplicity. 

(c) Membrane Bioreactors (MBR):   

   The term ‘membrane bioreactor’ (MBR) is generally used to define wastewater 
treatment processes where a perm-selective membrane eg microfiltration or ultra 
filtration is integrated with a biological process – a suspended growth bioreactor. 

MBRs differ from ‘polishing’ processes where the membrane is employed as a 
discrete tertiary treatment step with no return of the active biomass to the 
biological process. 
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All commercial MBR processes available today use the membrane as a filter, 
rejecting the solid materials which are developed by the biological process, 
resulting in a clarified and disinfected product effluent. 

A membrane bio reactor is essentially a version of the conventional activated 
sludge (CAS) system. While the CAS process uses a secondary clarifier or 
settlement tank for solid/liquid separation, an MBR uses a membrane for this 
function. This provides a number of advantages relating to process control and 
product water quality. 

Aerobic Attached Growth Processes (AGP) Under  the  AGP,  two proven and 
fairly known treatment processes are available as following:   

 3.1.2  Moving Bed Biological Reactor (MBBR):  

The Moving Bed Biological Reactor may  be known by different names as 
under,   however the process remaining same with free floating media of 
different shapes, sizes and materials (generally plastic).         

         (a)   Fluidized Bed Reactor (FBR)  
(b) Moving Bed Bio Reactor (MBBR)  
  

   (a)  Fluidized Bed Reactor (FBR): 
A fluidized bed reactor (FBR) is a type of reactor device that can be used to 
carry out a variety of multiphase chemical reactions. In this type of reactor, 
a fluid (gas or liquid) is passed through a solid granular material (usually 
a catalyst possibly shaped as tiny spheres) at high enough velocities to 
suspend the solid and cause it to behave as though it were a fluid. This 
process, known as fluidization, imparts many important advantages to the FBR. 
As a result, the fluidized bed reactor is now used in many industrial 
applications. 

         (b) Moving Bed Bio Reactor (MBBR) :   
 

Moving Bed Bio-film Reactor (MBBR) processes improve reliability, simplify   
operation, and require less space than traditional wastewater treatment 
systems 
 

MBBR technology employs thousands of polyethylene bio-film carriers 
operating in mixed motion within an aerated wastewater treatment basin. Each 
individual bio carrier increases productivity through providing protected surface 
area to support the growth of heterotrophic and autotrophic bacteria within its 
cells. It is this high-density population of bacteria that achieves high-rate 
biodegradation within the system, while also offering process reliability and 
ease of operation. 
 

This technology provides cost-effective treatment with minimal maintenance 
since MBBR processes self-maintain an optimum level of productive bio-film. 
Additionally, the bio-film attached to the mobile bio carriers within the system 
automatically responds to load fluctuations. 



 

Page 8 of 36 

 

3.1.3  Fixed Bed Biological Reactor  (FBBR):   
Similarly, the Fixed Bed Biological Reactor may also be known by different names 
as under, but the technology remains same as that of MBBR except that the 
media is fixed horizontally/ radially or sloping (normally at 60º) in packed beds of 
different depths and of different sizes and materials (generally plastics). 

 
a. Submerged Aerobic Fixed Film (SAFF)   
b. Fixed Bed Reactor 
c. Bio Tower  
d. Rotating Biological Contractors  

 
     (a) Submerged Aerobic Fixed Film (SAFF) : 

    Submerged Aerated Fixed Films (SAFF) technology is a process used to reduce 
the organic loading of residential and commercial sewage / waste water, and in 
doing so will reduce the Biological Oxygen Demand (BOD) and a significant 
quantity of Suspended Solids (SS) which if otherwise untreated would 
contaminate river and sea outfalls, in other words it is used to substantially 
improve effluent discharge quality. 

 

    As with traditional sewage treatment, Submerged Aerated Fixed Films technology 
uses three stages of dealing with commercial and residential sewage / waste 
water: 

 
      (b) Fixed Bed Reactor (FBR) :  

Fixed-bed reactors have long been used in process industries. They contain 
catalyst, typically in pellet form, packed in a static bed. The syngas is then passed 
through the bed, where the reactions are induced as the gases contact the 
catalyst. Originally, fixed-bed reactors were the only commercially viable reactor 
type due to technological limitations. However, they also presented drawbacks 
mainly in the constraints existing in access to the catalyst material. Since the gas 
has to pass over the material the reaction is limited by the available surface area. 
This problem can be reduced by allowing more than one "bed" in the reactor for 
the gas to pass over, under, and/or through. The catalysts in fixed-bed reactors do 
not need to be as resilient, as they do not move in the bed. For the common 
situation encountered when a reaction process is exothermic, fixed-bed reactors 
demand cooling of the bed. If the excess heat is not dissipated from the reactor 
bed, it could eventually lead to deterioration and deactivation of the catalyst 
material. Fixed-bed reactors can be equipped with internal tubes where a heat 
transfer fluid, such as boiler feed water, can circulate inside the tubes to control 
the temperature rise in the reactor. 

 
      (c)  Bio Tower: 

Trickling filters (TFs) are used to remove organic matter from wastewater. TFs are 
aerobic treatment systems that utilize microorganisms attached to a medium to 
remove organic matter from wastewater. This type of system is common to a 
number of technologies such as rotating biological contactors and packed bed 
reactors (bio-towers). These systems are known as attached-growth processes. In 
contrast, systems in which microorganisms are sustained in a liquid are known as 
suspended-growth processes.  
 



 

Page 9 of 36 

 

     (d) Rotating Biological Contactors: 
A rotating biological contactor or RBC is a biological treatment process used in 
the treatment of waste water following primary treatment. The primary treatment 
process removes the grit and other solids through a screening process followed 
by a period of settlement. The RBC process involves allowing the wastewater to 
come in contact with a biological medium in order to remove pollutants in the 
wastewater before discharge of the treated wastewater to the environment, 
usually a body of water (river, lake or ocean). A rotating biological contactor is a 
type of secondary treatment process. It consists of a series of closely spaced, 
parallel discs mounted on a rotating shaft which is supported just above the 
surface of the waste water. Microorganisms grow on the surface of the discs 
where biological degradation of the wastewater pollutants takes place.  
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4. Main Component   of Activated Sludge Process (AS P) -Extended aeration type 
Sewage Treatment Plant   

 
1 Screening Chamber  
2 Grit Chamber 
3 Equalization Tank with Provision of Coarse Bubble Diffuser. 
4 Aeration Tank 
5 Secondary Clarifier & Sludge Pit 
6 Sludge Drying Bed 
7 Clear Water Tank 
8 Multi Grade Filter  
9 Activated Carbon Filter 
10 Dozer (Chlorine Contact Chamber) 
11 V-Notch 
12 Treated water tank/ Over head tank 

 
4.1  Screening Chamber:   Sewage from house is collected in sump well and carried 

away to Sewage Treatment Plant by suitable medium (i.e. by Gravity or pumping).  
  

Screening is the very first operation carried out at a sewage treatment plant, and 
consists of passing the sewage through different types of screens, so as to trap 
and remove the floating matter, such as pieces of cloth, paper, wood, cork, hair, 
fiber, kitchen refuse, fecal solids, etc. present in sewage. These floating materials, 
if not removed, will choke the pipes, or adversely affect the working of the sewage 
pumps. Thus, the main idea of providing screens is to protect the pumps and other 
equipments from the possible damages due to the floating matter of the sewage. 

 
  Screens are the devices with clear openings of uniform size used to remove 

floating materials and coarse solids from wastewater. The screens may be coarse 
(50mm opening), medium (25-50 mm opening) and fine (10- 25mm opening). 
Manually operated bar rack or bucket type screens can be provided which are 
designed by the manufacturer. The top walking platform should also be at least 60 
cm wide and the operator must be able to walk safely without any fear of 
accidental fall. 

 
 Following three types of screening are used . 
(a) Coarse screens   (b) Medium screens   (c) Fine screens                                                                   
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(a) Coarse screens  are also known as Rocks, and the spacing between the bars 
(i.e. opening size) is about 50mm or more. These screens do help in removing 
large floating objects from sewage. 

(b) Medium screens , the spacing between bars is about 6 to 40mm. Rectangular 
shaped coarse and medium screens are now-a-days widely used at sewage 
treatment plants. They are made of steel bars, fixed parallel to one another at 
desired spacing on a rectangular steel frame, and are called bar screens. The 
screens are set in a masonry or R.C.C. chamber, called the screen chamber. 

(c) Fine Screens  have spacing of 1.5mm to 3mm in size. The installation  of these 
screens prove very effective, and they remove as much as 20% of the 
suspended solids from sewage. 

4.2 Grit Chamber:  

Grit chambers, also called grit channels, or grit basins, are intended to remove 
the inorganic particles such as sand, gravel, grit, egg shells, bones, etc. of size 
2mm or large to prevent damage to the pumps, and to prevent their accumulation 
in sludge digesters. Grit chambers are, in-fact nothing but like sedimentation 
tanks, designed to separate the intended heavier inorganic materials by the 
process of sedimentation due to gravitational forces, and to pass forward the 
lighter organic materials. Hence, the flow velocity should neither be too low as to 
cause the settling of lighter organic matter, nor should it be too high as not to 
cause the settlement of the silt and grit present in the sewage. A horizontal 
velocity of flow range of 15 to 30 cm/sec is used at peak flows.  

If the equalization tank is being used as collection tank, grit chamber shall be 
provided after equalization tank.  
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   Grit Channel cum Grit Chamber 

Design of Grit Chamber . Grits are composed of sand, small gravel, cinders, 
broken glass or other heavy solid material present in wastewater. Commonly grit 
chambers are designed to remove particles of size 0.2mm or more. The length of 
the channel is governed by the depth required for specific settling velocity. The 
cross-sectional area is governed by the flow through velocity and the number of 
channels. Design criteria recommended for rectangular grit chambers are as 
under:-  
 
(a) Design Flow                       Maximum  
(b) Peak Factor                       3 — 4  
(c) Detention Time                  30s — 90s, usually 60s  
(d) Flow through velocity, Vh   0.2 — 0.4 m/s, (usually 0.3 m/s)  
(e) Settling velocity, Vs            0.016m/s — 0.021m/s  
(f) Length, L                             3-10 m  
(g) Depth, D                             <1.0m 

4.3 Equalization Tank with Provision of Coarse bubb le diffuser:  It is like a 
storage tank in rectangular shape or circular, collecting the sewer ahead of the 
pumps for pumping sewer. It act as an equalization tank during peak flow of 
wastewater. Pump are designed to carry waste water on the basis of the quantity 
of sewage likely to enter into the station. Retention time is normally taken 02 hrs. 
of the max. flow. 
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Coarse bubble diffuser supply air for microbial degradation of organic matter and 
homogenous viscosity of sewage. 

 

4.4  Aeration Tank : - From the Equalization tank/ grit chamber the sewage flows to the 
aeration tank by pump or gravity and is mixed with the activated sludge. The 
aeration tanks (or aeration chambers, as they are sometimes called) are normally 
rectangular tank, 3 to 4.5 m deep and about 4 to 6 m wide. The length may range 
between 20 to 200 m, and the detention period between 4 to 8 hours for sewages 
depends upon the quality and quantity of raw sewage. Air is continuously 
introduced into these tanks by surface aerators or any suitable device. 
 

         Diffused air aeration : In the diffused air aeration method, compressed air under a 
pressure of 35 to 70 KN/m2 is introduced into the aeration chamber, through 
diffusion plates or other devices, called diffusers. The criteria for selection of a 
particular diffuser is that it should be capable of diffusing air in small bubbles, so as 
to provide the greatest possible efficiency of aeration. 

         Mechanical Aeration: In mechanical aeration method, the sewage is stirred up by 
means of mechanical devices, like paddles, etc.( called surface aerators); so as to 
introduce air into  it from the atmosphere by continuously changing the surface of 
sewage by the circulation of sewage from bottom to top.      
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4.5.  Secondary Clarifier  & Sludge Pit  

The sewerage comes to secondary clarifier with gravity from lounder of aeration 
tank.  A secondary clarifier shall be provided for settlement of fully aerated effluent 
from the aeration tank. Secondary clarifier is equipped with clarifier mechanism, 
which move slowly and separate water from the sewage sludge. Sludge settle 
down in the bottom of tank. Settled sludge at the bottom of the clarifier tank will be 
sent to sludge pit, which is connected with bottom of secondary clarifier tank. 
Water comes through lounder in clear water tank by gravity for further tertiary 
tratment. 
 
Settled sludge which is activated sent to sludge drying bed (SDB) for drying and 
manure and part of this activated sludge sent back to aeration tank as per 
requirement. 
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   4.6.     Sludge Drying Beds :- 

   

    
 

         In the extended aeration system the sludge is sufficiently mineralized and does not 
need any further treatment before dewatering & disposal. sand filtration drying 
beds will be provided , where sludge will be dewatered by filtration through sand 
bed & drying of the dewatered sludge by solar radiation. Sludge drying beds are 
to be constructed with a sand media supported by gravel bed and suitable under-
drainage arrangement. 

 
(I)   Clear Water Tank: Clear Water Tank collected water from Secondary clarifier                   

Tank by gravity. For tertiary treatment, water sent to multimedia sand filter, 
activated carbon filter and chlorine contact chamber. 

 
(J)   Multi grade filter: Multi grade filter is used for filtration of water coming from 

clear water tank. It comprises of filter media of  different grade of pebbles, 
gravels, anthracite . 

             
                                              Multi  grade filter 



 

 

 
4.7  Activated Carbon Filter : 

process of removing organic compounds and
for discharge or use in manufacturing processes. 

                                     

          
4.8      Dozer (Chlorine C ontact
 

Water passed from activated carbon filter sent to Chlorine Contact Chamber for    
disinfection.  The contact time varies with chlorine concentration, the type of 
pathogens present, pH, and temperature of the water. Contact time must 
increase under conditions of low water temperature or high pH (alkalinity).
Complete mixing of chlorine and water is necessary, and often a holding tank is 
needed to achieve appropriate contact time.
 

4.9   V-notch:  V notch is provided to check the quantity of clear 

          

      (N) Treated water tank / 
tank / Over head tanks 

: Activated carbon filters are generally employed in the 
process of removing organic compounds and thereby making the water suitable 
for discharge or use in manufacturing processes.  

 

ontact  Chamber):  

Water passed from activated carbon filter sent to Chlorine Contact Chamber for    
disinfection.  The contact time varies with chlorine concentration, the type of 
pathogens present, pH, and temperature of the water. Contact time must 

conditions of low water temperature or high pH (alkalinity).
Complete mixing of chlorine and water is necessary, and often a holding tank is 
needed to achieve appropriate contact time. 

is provided to check the quantity of clear treated water.

 

/ Over head tank: Treated water stored in treated water 
ks for further use. 
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are generally employed in the 
thereby making the water suitable 

Water passed from activated carbon filter sent to Chlorine Contact Chamber for    
disinfection.  The contact time varies with chlorine concentration, the type of 
pathogens present, pH, and temperature of the water. Contact time must 

conditions of low water temperature or high pH (alkalinity). 
Complete mixing of chlorine and water is necessary, and often a holding tank is 

treated water. 

Treated water stored in treated water 
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5. Case study of Sewage Treatment Plant under const ruction in RDSO for 

capacity 1.6MLD-  
      
 Water Consumption and Sewage Generation: 
 

5.1  As per Water Supply and Sewage Manual- 
 

The actual water consumption of Research Development and Standard 
Organisation (RDSO) is around 26000000 lts per day, which is being extracting 
from the Ground water through bore wells. 
The actual water consumption in the resident unit as per water supply manual is 
150 litre per capita per day. The family size taken in general is 5 so the 
consumption of water in the houses and laboratories are as follows: 
 
Total no of resident is 2200×5 = 11000 Nos. 
But for the design purpose population taken as 9500 considering that the    
children’s from some families are studying outside city. 
 
      Domestic use : 9500×150 = 1425000 lit/day 
Consumption in Laboratories =  2000×40=80000 lit/day (Assumed) 
Total Consumption of water = 1505000 lit/day 
80% of the water consumption will go to the sewerage system. Hence the expected      
discharge will be= 0.80×1505000 = 1204000lts/day 
 
 Add 10% for the seepage/infiltration from the area to the drainage system. 
 
 Expected discharge will be = 1.1×1204000 = 1324400 lts/day 
                                                      Say 1325 M3/day 
  
Total discharge = 1325 M3/Day(1325 KL/Day) 

 
5.2 Standard Discharge Pumping from Pump House- 

 
The existing pumps installed in the pump house of the capacity of 25 HP    and this           
pumps run approximately for 7.0 hrs. 
 
The existing head for the water pumping is approximately 20m. 
 
For that the standard discharge for the pump from manual of the manufacture is 52 
ltr/second. 
 
So the discharge as per pump manufacturers= 52×7×60×60 = 1310400 ltrs. 
  
The discharge is 1310 KL/day 
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5.3 Discharge as per Actual Measurement: 
 

Actual discharge measured as 1575 KL/day Say 1600 KL/Day. 
Considering the above discharge i.e. 1600 Kl/day for design purposes as it is    
maximum of all the three criterion. 
 
                 Average flow     = 66.67 M3/Hr 
                                           = 0.0185 M3/Sec 
                 Minimum Flow  = 1/3 of Average flow 
                                            = 22.22 M3/Hr 
                                            = 6.17×10-3 M3/Sec 
                  Maximum Flow = 3.0× Average flow = 200.01 M3/Hr 
                                            = 0.0555 M3/Sec 
 

The expected Characteristics of the sewage are as f ollows: 
 

   TABLE NO:1 
CHARACTERISTICS OF THE SEWAGE GENERATED 

 
SL No Characteristics of Sewage generated Value 
1. Discharge 1600 m3/Day 
2. BOD5AT 200C(mg/l) 250 mg/l 
3. COD (mg/l) 400 mg/l 
4. pH 6.0-9.0 
5. Total Suspended Solids(mg/l) 250mg/l 

TABLE NO:2 
CHARACTERISTICS OF THE TREATED SEWAGE EFFLUENT DISCHARGED 

INTO INLAND SURFACE WATER 
(After Secondary treatment) 

 
SL No Characteristics of Sewage generated Value 
1. Discharge 1600 m3/Day 
2. BOD5AT 200C(mg/l) 30 mg/l 
3. COD (mg/l) 250 mg/l 
4. pH 6.0-9.0 
5. Total Suspended Solids(mg/l) 50mg/l 
 
The treated water shall be used for the horticulture purpose. Therefore, tertiary 
treatment of the sewage is required and the characteristics of the effluent will be as 
follows: 
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TABLE NO:3 
CHARACTERISTICS OF THE TREATED SEWAGE EFFLUENT DISCHARGED 

INTO INLAND SURFACE WATER 
(After Tertiary treatment) 

 
SL No Characteristics of Sewage generated Value 
1. Discharge 1600 m3/Day 
2. BOD5AT 200C(mg/l) <20 mg/l 
3. COD (mg/l) <100 mg/l 
4. pH 7.0-8.0 
5. Total Suspended Solids(mg/l) <30mg/l 
  

5.4 Planning of  Sewage treatment plant: 
 
The RDSO residential units, office and lab have a sewer network through which the 
waste water generated is collected in the pumping sump near Gurudawara .The 
capacity of the pumping sump as per the manual is satisfactory and can be utilized.  
Collection tank cum equalization tank is required to equalize the flow as well as 
organic load and then pumped to the units of the proposed STP.  
 

Process Scheme: 

The Raw sewage is received in the collection sump after passing through the Screen 
from where it is pumped to the grit channel. In the screen coarse sewage debris are 
arrested by bar screen and arrested debris is cleaned manually. The screened 
sewage is pumped to grit channels. Grits are settled down and this channel is 
provided with shutter both at inlet and outlet for each channel. Raw sewage flows 
down to aeration tanks by gravity. There is distribution launder in the Aeration tank to 
equally distribute the sewage into the tank. 

Sewage entered in aeration tanks, gets aerated by the help of fine bubble diffuser in 
the presence of activated sludge. The mixed liquor form the aeration tanks is 
subjected to gravitational settling in the secondary clarifier. The settled sludge from 
the secondary clarifier is re-circulated back into aeration tanks by pumping. The over 
flow of clarified sewage of secondary clarifier will be discharged into the sump and 
will be pumped to the tertiary treatment system consisting of the Multimedia sand 
filter and activated carbon filter followed by the chlorination. The treated sewage will 
meet the criterion given in the Table 3 above and will be collected into the clear 
water tank from where it will be pumped for the horticultural use. 

The excess sludge is conveyed to Sludge Drying Beds / Filter press for making of 
the cakes. After thickening, this sludge can be used and manure or dumping material 
for land filling. 
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5.5 Process Units : 

The various units of this sewage treatment plant are designed for maximum 
efficiency within certain flow ranges and sewage characteristics. Close co-ordination 
and control in operation of different units are required within the limits of design. 
Efficient plant operation is possible only when the operator is fully conversant with 
the equipment and functions of each unit. This treatment plant consists of the 
following equipments/units. 

1. Collection Sump cum Equalization Tank 
2. Grit channel 
3. Aeration tank. 
4. Secondary clarifier.  
5. Sludge Drying Beds. 
6. Treated Water Tank (Pumping Sump for tertiary treatment.) 
7. Multimedia Sand Filter. 
8. Activated Carbon Filter 
9. Chlorine contact chamber 
10. Clear water tank. 

 
5.6 . Design of Main Components  :  

5.6.1 Equalisation Tank- 
                
The collection sump is provided for the Equalization of the flow as well as the 
organic load of the sewage. In practice the retention time of the Equalization tank as 
2 hrs of the Maximum Flow and 200m3/hr pumping. 
The capacity of the tank will be   =  2×200 (2 Hours of maximum flow) 
                                                    =  400m3 
            Provide 2.0 Surface Water Depth (SWD). 
The Surface Area of the Tank will be = 400/2.0 
                                                             = 200m2 
The diameter of the Circular Tank will be    = (200×4/3.14)1/2 
                                                                       = 15.96m 
            Provide 16.00m Diameter tank with SWD of 2.0m 
  

5.6.2 Grit Removal Unit- 
             
Assume horizontal velocity of flow Vh = 0.15m/s (As per the sewage manual 
published by Ministry of Urban Development New Delhi 1987) 
 
Settling velocity VS of 0.2mm and above size particle having Specific Gravity 2.65 
and above VS= 0.015m/s (As per the sewage manual published by Ministry of Urban 
Development New Delhi 1987) 
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              Maximum flow rate               = 0.0555 M3/Sec 
              Assume Detention Time      = 60sec (as Recommended) 
              Detention time                      = Length of Basin/Horizontal velocity of flow 
                          60                              = L/0.15 
               Length of Basin L                 = 9.0m 
               Depth of Basin                      = D.T × Settling Velocity (Vs) 
                                                             = 60 × 0.015 
                                                             = 0.9M 
                      Q                                    = Vh × A 
                      0.0555                            = 0.15× A 
                      A                                     = 0.37M2 
                      0.9×B                              = 0.37 
                      B                                     = 0.411m 
                                                                  Say 450mm 
               Hence use Rectangular Basin for Grit Chamber 
               Length                                    = 9.0 M, 
               Width                                      = 0.45M, 
               Depth                                      = 0.9M 
 

Provide 02 nos of the Grit Chamber of above dimensi on for alternate use. 
 

5.6.3   Aeration Tank (Activated sludge process)  
 

   Influent flow                                    =   1600 KL/day 
   Influent BOD5 (S0)                           =    250 Mg/L 
   Effluent BOD5 required (Se)           =    20 Mg/L 
   Efficiency required                         =    230/250 =92% 
   Mean cell residence time (Qc)        =    15 days 
   Cell decay constant (Kd)                 =    0.06 day-1 
   Growth yield Coefficient (Y/YT)     =      0.6 
   Mixed Liquor Suspended Solid (X)                       =    3000Mg/Lt. 
   Mixed Liquor volatile Suspended Solid                =    2400 Mg/Lt 
   Liquid retention time 
    Q                                = QcY (So- Se)/ X(1+ kd .Qc) 
 

   Observed growth yield coefficient 
     YOB                = Y/ 1+ kd .Qc 
                                       = 0.6/1+0.06×15 
                                       = 0.32 
     Q               = 15×0.32×(250-20) /3000 
                                       = 0.37 Days 

                                             Say 0.4 Days 
                                            =  9.6 Hours 
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  FOOD MICRO ORGANISM RATIO (F/M) = SO- Se /QX 
                                                                      = 250/(0.4×3000) 
                                                                      = 0.208 
     Volume of aeration tank               = 0.4×1600 
                                                                     = 640 M3 
     Required Tank Size                                  =  8.5M×25.50M×3.0M SWD 
                                                                         = 650.25m3 

5.6.4 Oxygen Requirement 
 

                 Ultimate O2 Demand                 = 1600 (250-20)×10-3×1.42 
                                                                   =  522.56 Kg/Day 
                 Bio Mass Production (PX)         =  YOB × (So- Se)×Q 
                                                                   =  0.32(250-20)×1600 ×10-3  
                                                                   =  117.76Kg/Day 
 

               Net Oxygen Requirement          = 522.56-117.76 
                                                                  =  404.8    kg/Day 
                                                                      = 20.24 Kg/Hrs(Assuming 20 Hrs/day 

operation) 
               Assuming O2 Transfer rate of 0.8 Kg/KWh under field condition 
 

5.6.5 Aerator Capacity                          =  Net O2 Requirement/ O2Transfer rate 
                                                          =   20.24/0.8 
                                                          =   25.30 KW 
        Assuming 75% efficiency          =   25.30/0.75 
                                                          =   33.75 KW 
                                                          =   44.97 HP 
    Required Aerators  =   03 Nos of 15 HP. 
 
     Volumetric Loading                       =   SO.Q×10-3/V 
                                                                =   250×1600×10-3/650.25 
                                                                =   0.615Mg/Lit. 
Recirculation ratio (R)  
            Assuming MLVSS of recalculated sludge line is 7000 Mg/L of Bio Mass cell 
and MLVSS in final effluent is almost nil 
                                              Q/Qr + 1    = 7000/2400 
                                                       Q/Qr = 2.92-1 
                                                                = 1.92 
                                                       Qr/Q  = 52% say 55% 
                   Bio Mass Production (PX)     =  YOB ×(SO- Se) ×Q 
                                                                =  0.32(250-20) ×1600×10-3 
                                                                =  117.76 kg/Day 
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5.6.6    Secondary Clarifier 
               Surface Loading                       =  16M3/M2/Day 
               Recirculation                             =   55% 
               Total flow rate                           =   1600 M3/Day×1.55 
                                                                 =   2480 M3/Day 
                Surface area                             =   155 M2 

                                       Use 14.00 M Dia, 3.1M SWD 
                Detention Time                         =    71.5 Hrs 
  

5.6.7     Sludge Drying Bed 
 
                Excess Wasted Sludge 
                                          QC =V*X/Qw*XR 
 
                Excess Wasted Sludge QW* XR= V*X/QC 
                                                   = 650*3000/15 
                                                   =130 kg/day 
 
Assuming that the excess wasted sludge to contain 1% solid and specific gravity of 
1.015, volume of excess sludge 
                                                   = 130/(1%)*(1000*1.015) 
                                                   =  12.81m3/day 
              Considering total no of cycle in one year 35. 
              Period of each cycle                   = 365/35 
                                                                  = 10.42 days 
              Volume of sludge per cycle        = 10.42*10.44 
                                                                  =133.48m3 
              Spreading a layer of 0.30m/cycle, area of bed required 
                                                                  = 108.8/0.30 
                                                                  =  445m2 
              Provided 12.0M×12.5M beds 3 Nos. 
 

5.6.8 Treated Water Tank-  The details shall be as under:   
 Size 7.25 M Dia. Depth 1.5M from GL to base slab and 1.0m Free Board above 

ground level.(SWD 1.50m Only), Present flow rate 1600 KL/Day, Retention Time 
½ Hours (of the Average Flow considering 20 hrs operation), Tank Volume 41 M3, 
material of construction RCC. 

  

5.6.9 Multimedia Sand Filter-  The details shall be as under:   
Diameter- height on straight 2200mm/2500mm, flow rate- 100000 Ltr/Hour, 
Turbidity in feed water-Less than 100 ppm, Turbidity in treated water-Less than 5 
ppm, Maximum working pressure-3.5 kg/cm2,Minimum working pressure-1.7 
kg/cm2, Filtering media- Pebble, gravels, Anthracite, Frontal piping- Mild steel, 



 

Page 24 of 36 

 

Valves- Butter fly valves of castle, Sir or equivalent make, Frontal piping size-125 
NB, Shell Thickness-6mm, Dish end thickness-8mm, Pressure gauges-0-10 
kg/cm2 one no. at inlet and one no at outlet, Dial size-110mm, Back Wash 
arrangement- The Backwash arrangement will be provided with Air Blower (02 
nos) of 100m3/hr capacity with working pressure 0.4kg/Cm2 and Recommended 
power in 5FP and the pressure feed pump will be utilized. 

 
5.6.10 Activated Carbon Filter-  The details shall be as under:   

Diameter-2200mm, Height on straight 2500mm,Flow rate 100000 liters per hour, 
Turbidity in feed water LESS than 100ppm, Turbidity in treated water Less than 5 
ppm, Maximum working pressure 3.5 kg/cm2, Minimum working pressure 1.7 
kg/cm2, Filtering media Pebbles, gravels, Anthracite. Frontal piping Mild steel, 
Valves Butter fly valves of castle,Sir or equivalent make, Frontal piping size 
125NB, Shell Thickness 6mm, Dish end thickness 8mm, Pressure gauges 0-10 
kg/cm2 one no. at inlet and one no. at outlet, Dial size 110mm,Back Wash 
arrangement The backwash arrangement will be provided with Air Blower (02 nos) 
of 100m3/hr capacity with working pressure 0.4 kg/Cm2 and Recommended power 
is 5 HP and the pressure feed pump will be utilized. 

  
5.6.11 Chlorine Contact Chamber : 
          The chlorine contact chamber should be design for the contact period of 30     

minutes of the average flow. 
     So the volume of the chlorination chamber will be = 1600/(22×60) × 30    
                                                                                        = 36.36m3 

           Provide a tank size of 3.0m ×6.0m×2.0m SWD and free board of 0.50m. 
            Baffled walls should be provided in tanks at every one meter to facilitate the   

proper mixing of chlorine. 
      We are Providing 02 Nos of the tank for alternate use. 
 

The Dosing tank should be provided at the platform provided just adjacent to    
the chlorination contact chamber.                     

 
5.6.12  Clear Water Tank-  Size 7.25 M Dia. Depth 1.5M from GL to base slab and 

1.0m Free Board above ground level.(SWD 1.50m Only), Present flow rate 1600 
KL/Day, Retention Time ½ Hours (of the Average Flow considering 20 hrs 
operation), Tank Volume 41 M3, material of construction RCC. 
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5.7 DETAILS OF CIVIL WORKS FOR SEWAGE TREATMENT PLA NT 
   

5.7.1 BAR SCREEN 
           Size                                    :   1.5m × 5.1m with 0.20m SWD. 
           Present flow rate                :    1600 KL/Day 
           Velocity of flow (Avg)         :    3.70 m/min 
           Material of construction     :    RCC 

Type : Bar rack fabricated from MS bars to cover the entire 
width and half length of the screen chamber with 30 
degree inclination from base of bar screen. Each bar 
shall be 8 mm wide 50 mm deep arranged with a 
clear spacing of 10 mm between bars. 
 

        Angle of inclination : 30 degrees with horizontal. 
 

        Number of Units : 1 no. (Suitable to the Bar Screen Chamber) 
 

Accessories to be  
supplied with the 
screen  :                                                                                    

: Manual arrangement for clearing the bar screen from 
top. & metallic parts of the mechanism shall be sand 
blasted and painter with a cpat pf zinc rich primer 
(equivalent to Nitoprime 25 followed by two coats of 
paint for corrosion resistance. 

 
 
5.7.2 EQUALISATION SUMP 

           Size                                   :   16.00 M Dia. Depth 7.6 M from GL to base slab. 
                                                          (SWD 2.00m Only) 
           Present flow rate               :    1600 KL/Day 
           Retention Time                  :    2 Hours (of the Peak Flow) 
           Tank Volume                     :    400 M3 
            Material of construction   :     RCC 
 

5.7.3 GRIT REMOVAL UNIT   
            Size                                       :    9M×0.45M×0.9M 
            Horizontal Velocity of flow   :     0.15 M/Sec. 
            Settling Velocity                    :    0.015 M/Sec. 
            Detention time                       :   60 Sec 
            Material of construction        :    R.C.C 
  

5.7.4 AERATION TANK  
            Size                                       :   8.5m×25.50m×3.0m SWD+0.5m F.Board) 
            Aerator capacity                    :    15HP 03Nos 
            Tank Volume                         :   650 M3 
            Material of construction         :   R.C.C 
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            (03 Nos of 1000 Ltr. HDPE tank should be mounted on the Aerator Platform 
Through which dosing of EM solution with 1:200 dilution will be used to 
expedite the Biological decomposition of the Sewage) 

            
5.7.5 SECONDARY CLARIFIER 

            Size                                       :  14.00M Dia, 3.1M SWD+ 0.50 m F.Board 
            Surface Loading                    :  16 M3/ M2/Day 
            Recirculation                          :  55% 
            Total Flow rate                       :  2046 M3/Day 
             Surface Area                         :  132M2 
            Retention Time                       :  7.5  Hours 
            Material of Construction         :  RCC 
 
 

5.7.6 TREATED WATER TANK 
            Size                                       :  7.25 M Dia. Depth 1.5M from GL to base slab 

and 1.0m Free Board above ground level. 
              (SWD 1.50m Only) 
            Present flow rate                   :  1600KL/Day 
             Retention Time               :  ½ Hours (of the Average Flow considering   

20hrs operation  
            Tank Volume                         :   41 M3 
            Material of construction         :   RCC 
 

 5.7.7 CLEAR WATER TANK 
      
            Size                                       :  7.25 M Dia. Depth 1.5M from GL to base slab 

and 1.0m Free Board above ground level. 
            Present flow rate                   :  1600KL/Day 
             Retention Time               :  ½ Hours (of the Average Flow considering   

20hrs operation  
            Tank Volume                         :   41 M3 
            Material of construction         :   RCC 
 

 5.7.8   CHLORINE CONTACT CHAMBERS  
 
            No. of chlorine contact chamber : 2  Nos.(one to be used at a time) 
            Size of contact chamber (each)   : 3 M×6 M×2.00M 
            Volume                                          : 36.0 M3 
            Material of construction                 : RCC 
            Contact time                                  : 30 minutes for average flow. 
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5.7.9 V-NOTCH CHAMBER 
    A calibrated stainless steel SS – 304 V Notch plate of suitable size and thickness 

with necessary graduation clearly marked, holdfast arrangement on sides shall be 
provided so as to enable grouting of the plate in the chamber. 

 
            Size                                              :  2M×1.5M×1M 
            Material of construction                :  Brick Masonry/R.C.C. Baffel walls 
             

5.7.10 SLUDGE DRYING BEDS 
  
            Size                                              : 12.50 m× 12.0m 
            Material of construction                : Brick Masonry with filter Media 
            No. required                                  : Three 
             

5.7.11   M.C.C/CONTROL ROOM 
           Size                                              :  5 M×4M×3M 
           Material of construction                :  Brick Masonry/R.C.C. Slab 
 

5.7.12   PUMP PAD 
          Size                                                : 1 M×1M, Height as per road level 
          Material of construction                  :  Brick Masonry 
          Nos                                                 : 9 
 

5.7.13   MS GATES    
                            

Duty : To act as a sluice gate for sludge beds. 
Type : MS Rising spindle type sluice gates. 
Size : 300 mm x 300 mm 
No. of Units : 1 Nos. 

 
 
5.7.14  INTER-CONNECTING PIPELINE 

          Size : 200mm dia. Double Flanged (screwed/welded) Centrifugally (Spun) 
Cast Iron, Class B (IS: 1536) : with Sluice valve of size 200mm. 
100mm dia. Double Flanged (screwed/welded) Centrifugally (Spun) 
Cast Iron, Class B (IS:1536) from Sludge drying beds filtrate chamber 
to treated water sump. 

 
 5.7.15 BLEACHING POWDER SOLUTION PREPARATION TANK 

The bleaching powder solution containing chlorine is dosed at chlorine contact tank 
to treated sewage from the secondary Clarifier through a constant head box in order 
to reduce the BOD level further as well as for disinfections purpose. Two nos. of MS 
tank (with inside epoxy coating of 3mm thick and epoxy painting on outer side) 
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bleaching powder solution preparation tanks are provided at the platform above the 
chlorination contact chamber. The tanks are equipped with feed water, outlet, 
overflow, drain & flushing lines. The dissolution of bleaching powder preparation is 
drawn from water supply line. The dissolution of bleaching powder is brought about 
by the help of an agitator driven by a motor coupled with a reduction gear box. The 
solution level is monitored using level switch. 

No. of tanks : 2 Nos. 
 

Material of construction : 4mm thk MS with 3mm epoxy coating 
inside and epoxy painting outside. 

 
Size of each tank : 1.5 dia x 1.00 SWD and 0.50 m Free Board 

 
Effective volume of each tank : 1.76 M3 

 
Chlorine dose (say) : 20 mg/l 

 
Solution strength : 8% 

 
Bleaching powder to be added 
in each tank. 
 

: 40 Kg 

Design Flow : 1600 m3/day. 
 

Available chlorine in bleaching 
powder (say). 
 

: 40% 

Bleaching powder requirement : 1600x20/0.4x1000 = 80 Kg/day 
4.0 kg/hr (approx.) 
 

Rate of solution dosing (8% 
strength for a sewage flow of 
67 m3/hr.) 
 

: 120 lit./hr. (approx.) 

Duration of one tank in 
operation 
 

: 10 hrs. 

Agitator:  
 
No. of agitator (in each tank) : Two 

 
Reduction gear box : ‘ Padam / Crompton Greaves or equivalent’ 

Ration 20:1 
 

Installed HP : 5.7 HP, 1500 RPM motor 
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Multi grade filter:  
 
S. No. Particular Data 
I. Diameter 2200 mm 
II. Height on straight 2500 mm 
III. Flow rate 100000 liters per hour 
IV. Turbidity in feed water Less than 100 ppm 
V. Turbidity in treated water Less than 5 ppm 
VI. Maximum working pressure 3.5 kg/cm2 
VII. Minimum working pressure 1.7 kg/cm2 
VIII. Filtering media Pebbles, gravels, anthracite  
IX Frontal piping Mild steel 
X Valves Butter fly valves of castle, sir or 

equivalent make. 
XI Frontal piping size 125 NB 
XII Shell thickness  6 mm 
XIII Dish and thickness 8 mm 
XIV Pressure gauge 0-10 kg/cm2 one no. at inlet and one 

no. at outlet 
XV Dial size 110 mm 
XVI Back Wash arrangement The Backwash arrangement will be 

provided with Air Blower (02 nos) of 
100 m3/hr capacity with working 
pressure 0.4 Kg/Cm2 and 
Recommended power is 5 HP and the 
pressure feed pump will be utilized. 

Activated carbon filter  
 
S. No. Particular Data 
I. Diameter 2200 mm 
II. Height on straight 2500 mm 
III. Flow rate 100000 liters per hour 
IV. Turbidity in feed water Less than 100 ppm 
V. Turbidity in treated water Less than 5 ppm 
VI. Maximum working pressure 3.5 kg/cm2 
VII. Minimum working pressure 1.7 kg/cm2 
VIII. Filtering media Pebbles, gravels, anthracite  
IX Frontal piping Mild steel 
X Valves Butter fly valves of castle, sir or 

equivalent make. 
XI Frontal piping size 125 NB 
XII Shell thickness  6 mm 
XIII Dish and thickness 8 mm 
XIV Pressure gauge 0-10 kg/cm2 one no. at inlet and one 

no. at outlet 
XV Dial size 110 mm 
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5.8  DETAIL OF MACHANICAL EQUIPMENTS FOR SEWAGE TRE ATMENT PLANT : 

5.8.1 RAW EFFLUENT PUMPS 
 

Duty  : In transfer effluent from collection sump to the grit 
chamber during normal operation. 
 

Driving Method : Directly coupled through a flexible coupling. 
 

Driving Machine : Electric motor TEFC IP 55 Class B insulting, industrial 
squirrel cage induction, type suitable for 415 V, 50 Hz 
A/C supply of Siemens, Crompton, NGEF, Kriloskar 
make. 
 

Type: : Horizontal centrifugal non-clog open impeller type self 
Priming pump  
 

Material of construction: : Cast Iron. 
 

Capacity : 100 cum per hour. 
  

Total Head : 20 m. 
 

No. of Unit Required. : 3 nos (one working, Two standby). 
 

H. P.  : 25 H.P. (Existing Pumps will be used). 
 

Accessories to be 
supplied with each pump. 

: (a) Pressure gauge. 
(b) Flexible coupling with guard. 
(c) Gauge cock. 
(d) Fixing the base with anchor bolts. 
(e) Coupler shall be provided with a guard and 

motor shall be provided with GI sheet / MS 
sheet covers painted with Epoxy paint for 
protection from rain and dust. 

5.8.2  SURFACE AERATOR 
 

Duty : To supply 1.15 – 1.2 kg oxygen / hr./HP at standard 
conditions i.e. tap water at 200 C. the surface Aerator 
is to be installed in Aeration Tank. 
 

Driving Method : Directly coupled through a reduction gear box. 
 

Capacity : 15 HP, 03 Nos 
 

No. of units required : 3 numbers. 
 

Accessories to be 
supplied with surface 
Aerator. 

: (a) Support system for mechanism 
(b) All necessary anchor bolts. 
(c) Handrails and approach ladder. 
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(d) All wetter parts of mechanism and support shall 
be sand blasted and painted with one coat of red 
oxide primer followed by two coats of epoxy paint 
for corrosion resistance.  

5.8.3 CLARIFIER MECHANISM 
 

Duty : To scrap sludge and collect it in sludge chamber of 
the clarifier tank. 
 

Make of clarifier 
Mechanism 

: Motor, Gearbox etc. of standard make. 
 

Driving Method : Coupled through a reduction gear (Horizontal 
Mounting). 
 

Driving Machine : Electric motor, TEFC IP55 Class B insulation, 
industrial squirrel cage induction type suitable for 415 
V, 50 Hz A/C supply of Siemens, Crompton NGEF, 
Kriloskar make. 
 

Material of construction : MS for the platform, bridge, walkways etc. 
 

No. of Unit required : 2 to 3 revolution per hour 
 
 

Motor HP : 2.0 
 

Accessories to be supplied with clarifier: 
(a) Support system for mechanism. 
(b) All necessary anchor bolts. 
(c) All metallic parts of mechanism and support shall be sand blasted and painted 

with one coat of zinc rich primer (Equivalent to nitoprime 25) followed by two 
coats of epoxy paint for corrosion resistance. 

(d) We shall make all necessary provision for fixing the mechanism in  position 
including cabling, anchorage hooks. 

(e) Gearbox and motor shall be provided with GI sheet cover/MS sheet cover 
painted with epoxy paint for protection from rain and dust. 

 
5.8.4 SLUDGE RE – CIRCULATION PUMPS 
 

Duty : To transfer sludge from clarifier to the inlet of the 
Aeration tank & Sludge Drying Bed. 
 

Driving method  : Directly coupled through a flexible coupling. 
 

Driving machine : Electric motor, TEFC IP55 class B insulation, 
industrial squirrel cage induction type suitable for 415 
V, 50 Hz A/C supply of Kirlosker make. 
 

Type : Horizontal centrifugal non-clog open impeller type 
Self-priming pump. 
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Material of Construction: : Cast Iron. 
Capacity : 60 cum per hour. 
Total Head : 10 m. 
H. P. of Pumps : 5 H. P. 
No. of Units required : 2 nos. (01 working, 02 standby) 

 
Accessories to be supplied with each pump: 
(a) Pressure gauge. 
(b) Flexible coupling with guard. 
(c) Gauge cock 
(d) Fixation of base plate and anchor bolts. 
(e) Coupler shall be provided with a guard and meter shall be provided with GI 

Sheet/MS sheet covers painted with epoxy paint for protection from rain and 
dust. 

 
5.8.5 TREATED WATER PUMPS 
 

Duty To transfer treated effluent form treated water tank to 
the Multimedia filter. 
 

Driving Method Directly coupled through a flexible coupling. 
 

Driving Machine Electric motor TEFC IP 55 Class B insulation, 
industries squirrel cage induction, type suitable for 
415 V, 50 Hz A/C supply of Siemens, Crompton, 
NGEF, Kriloskar make. 
 

Type : Horizontal centrifugal non-clog open impeller type self 
Priming pump of Kirloskar / Deacon / Stork/ Jyoti / 
KSR make. 

Material of construction : Cast Iron 
 

Capacity : 100 cum per hour. 
 

Total head : 20 m. 
 

No. of Unit Required : 3 nos (one working, Two standby) 
 

H.P. : 20 H. P. 
 
5.8.5.1 Accessories to be supplied with each pump. 

(a) Pressure gauge. 
(b) Flexible coupling with guard. 
(c) Gauge cock. 
(d) Fixing the base with anchor bolts. 
(e) Coupler shall be provided with a guard and. 
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5.8.6 CLEAR WATER TRANSFER PUMPS:  

Duty : In transfer clear water from the clear water tank to 
water supply line for horticultural purpose operation. 
 

Driving Method : Directly coupled through a flexible coupling. 
Driving machine : Electric motor TEFC IP 55 Class B insulation, 

industrial squirrel cage induction, type suitable for 415 
V, 50 Hz A/C supply of Siemens, Crompton, NGEF, 
Kriloskar make. 

Type : Horizontal centrifugal non-clog open impeller type self 
priming pump of kirloskar / Deacon/ Strok/ Jyoti/ KSR 
make. 
 

Material of construction : Cast Iron 
Capacity : 100 cum per hour. 
Total head : 15 m. 
No. of Unit Required : 3 nos (one working, Two standby) 
H. P.  : 5.8 H. P. 

 
 

   5.8.6.1 Accessories to be supplied with each pump: 
 

(a) Pressure gauge. 
(b) Flexible coupling with guard. 
(c) Gauge cock. 
(d) Fixing the base with anchor bolts. 
(e) Coupler shall be provided with a guard and motor shall be provided with 

GI sheet /MS sheet covers painted with Epoxy paint for protection from rain and dust. 
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5.9 DETAILS OF ELECTRICAL WORK FOR SEWAGE TREATMENT  PLANT 
 

5.9.1 MOTOR CONTROL CENTRE  
 
INCOMING: 
 
One (1) Nos 400 TPN MCCB with over current, over/under voltage & earth fault 
protection. 
One (1) No 0-400 A, Ammeter with ammeter selector switch & required CTs. 
One (1) No 0-500 V, Voltmeter with voltmeter selector switch & required control 
fuses. 
RYB phase indication lamp with control fuses. 
One (1) No Energy meter to measure the electric consumption. 
 
OUTGOING: 
Five (08) Nos DOL starter of upto 5 HP rating with O/L relays, Contactor, fuses, 
Rotary ON/OFF switch and Indicator lamp, Ammeter meter and other required 
accessories. 
 
OUTGOING FEEDERS: 
1. Clarifier 01 Nos, 02HP,3 Phase DOL 
2. Sludge Pumps, 03 Nos, 05HP,3Phase DOL. 
3. Agitator in Dosing Tank 02 nos, 2.0 HP, 3 Phase DOL 
4. Blower of the Multi media filter, 02 Nos 5.0 HP, 3 Phase DOL 
5. Street Light Single Phase. Lighting of plant aera Single Phase. 
 
Nine (09) Nos Star Delta starter of above 5HP rating with O/L relays, Contactor, 
fuses, Rotary ON/OFF switch and Indicator lamp, Ammeter meter and other 
required accessories. 

 
     OUTGOING FEEDERS: 

1. Aerators,03 Nos,15 HP(03Nos) 3 Phase Star Delta. 
2. Clear water Tank Pump 3 Nos,12.5HP, Star Delta. 
3. Treated water Tank pump 3 nos, 10 HP star Delta 
Supply, Installation testing and commissioning of electrical panel, front accessible 
only, free floor standing .All incoming/ outgoings shall arranged in modular 
compartments. 
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6. LIST OF INDIAN STANDARDS ON SEWERAGE AND SEWAGE TREATMENT 

IS: 2470 (PT 1) & (PT 2): 
1985 

code of practice for installation of septic tanks: Design 
criteria and construction (second revision) Secondary 
treatment and disposal of septic tank effluent (second 
revision). 

IS: 4733-1972 Methods of Sampling Test Sewage Effluent 
IS: 6908-1975 Sewage and Drainage 
IS: 7022 (PT II) – 1979 Glossary of Terms Relating to Water Sewage and 

Industrial Effluents PT II. 
IS: 1538- (PT- XXIV)-1982 Press Pipes for Water, Gas and Sewage 
IS: 5600-2002 Pumps-sewage and Drainage-Specification 
IS: 5600-1970 Specification for Sewage and Drainage Building 

Elements 
IS: 4764-1973 Tolerance Limits for Sewage Effluents Discharged in 

to in land Surface Water. 
IS 6279 : 1971 Equipment for grit removal devices 
IS 6280 :1971 Sewage screens 
IS 7232 : 1974 Method for Imhoff cone test 
IS 7784 : Part 1 & 2: Sec 1 to 
5 

Code of practice for design of cross drainage work: 
part 1 General features. 

IS 8413 (PT 1) : 1977 Requirements for biological treatment equipment Part 
1 Trickling filters. 

IS 8413 (PT 2) : 1982 Requirements for biological treatment equipment Part 
2 Active Sludge process. 

IS 9110 : 1979 Hand operated augers for cleaning water closet, pipe 
and sewer. 

IS 9213 : 1979 BOD Bottle 
IS 10037 : PT1 to 3 : 1981 Requirements for sludge dewatering equipment. Part 

1 sludge drying beds-sand, gravel and under drains. 
IS 10261 : 1982 Requirement for setting tank (Clarifier equipment) for 

waste water 
IS: 10552 : 1983 Buckets to be used in power driven buckets type 

sewer cleaning machine. 
IS 10595 : 1983 Requirement for power driven bucket-type sewer 

cleaning machine 
IS 11117 : 1984 Requirement for power driven rodding machine for 

sewers 
IS 11387 : 1985 Requirement for high pressure jetting machine for 

sewer cleaning 
IS 11972 : 1987 Code of practice for safety precautions to be taken 

when entering a sewerage system 
IS 12115 : Part 1 to 4: 1987 Specification for Couplings for Disposal of Sewage 

water for Inland Vessels – part 1 : Flange Coupling) 
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7.  References : 
 

1. Central Pollution Control Board Norms. 
2. Technical instructions on Sewerage treatment Plant issued by MES. 
3. Sewage Disposal and Air Pollution Engineering by  S.K. Garg. 
4. RDSO’s STP design details. 

 

 


