
DVV Clarifications 

Metrics Level Deviations 

Supporting Documents: 

Bills and AMCs for the purchase and maintenance of equipments for the Rain water 
harvesting, Waste water recycling, Maintenance of water bodies and distribution system in 
the campus.

7.1.4 Water conservation facilities available in the Institution: 

1. Rain water harvesting
2. Borewell /Open well recharge
3. Construction of tanks and bunds
4. Waste water recycling
5. Maintenance of water bodies and distribution system in

the campus

HEI Input : 

A. Any 4 or all of the above

Provide Bills for 
the purchase of 
equipment for the 
Rain water 
harvesting 
Borewell /Open 
well recharge 
Construction of 
tanks and bunds 
Waste water 
recycling 
Maintenance of 
water bodies and 
distribution 
system in the 
campus for year 
2020-21. 
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PREFACE 

The single most important item for a sewage treatment plant P.erformance 
success or failure is OPERATION and more pointedly and ultimately, the 
OPERA TOR. An operator aware of the Treatment Scheme & Process can 
derive the best solutions for day-to-day problems and emergency situations. 
This operation and maintenance manual (0 & M manual) is intended to guide 
potential operator/user on how best to obtain optimum performance from 
AKAR DYNAMIC BIO-REACTOR (ADBR) based Sewage Treatment Plant 
supplied. 

The basic requirements of su; cessful operation and maintenance of any S.T.P 
are as under:-

~· ' 

• A thorough knowledge of plant & machinery and ~quipment provided 
for the plant and their functwns. • 

• A thorough knowledge of adopted treatment process. 

• Adequate tools. 

• Systematic and periodic inspection and maintenance of plant and 
machinery. 

• Strict adherence to maintenance schedules 

• Good house keeping. 

• Proper logging of all operation and maintenance activities. 

In this manual an attempt has been made to briefly describe the system. The 
initial two chapters are entirely devoted to basic engineering and detailed 
engineering of the ADBR system, particularly referring to the features of the 
specific system supplied to the client in question. We believe that 
understanding the fundamentals of the treatment process would enable the 
operator to acknowledge and follow the operation procedures smoothly. 

The operation and maintenance procedures are best illustrated in two separate 
chapters. The operation procedures are described unit wise for clarity. 

Comments and suggestions to improve upon this O&M manual will be greatly 
appreciated. 
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CHAPTER-1 .. 
• 

BASIC ENGINEERI-NG OF AKAR DYNAMIC BIO·· 
REACTOR (ADBR) SYSTEM 

Operation & Maint. Manual 
Ver 1.0 
Heritage complex STP 
Kalyan Bharti Trust 

5 of45 

.. 



Akar Impex Pvt Ltd 

BASIC ENGINEERING OF AKAR DYNAMIC RIO
REACTOR (ADBR) SYSTEM 

1.1 Introduction 

AKAR Dynamic Bio-Reactor System (ADBR) is designed and 
manufactured by M/s Akar Impex Pvt Ltd as result of continuous 
research and development in the field of waste water treatment. One of 
the most important aspects of Akar technology is its specialization in the 
field of recycling of waste water. The ADBR system can be designed and 
manufactured M/s Akar Impex Pvt. Ltd to any quantity of sewage water 
or waste water. The plant shall treat Sewage generated froll\ the domestic 
applications and source it from sewerage line. 9etails of Various 
components and parameters based on which the STP has been designed 
are provided in the next article. re 

1.2 Expected Sewa1!e & Treated Water Characteristics 
~ . 

Sewage emanating from various sources such as residential ~ompJexes, 
mess, canteen, staff quarters, college complex and school complex etc. 
has been assumed to have the following characteristics: 

Parameter Unit Untreated Treated 
B.O.D. mg/1. 250 < 20 
C.O.D. mg/1. 400 < 100 
TSS mg/1. 250 < 10 
Oil & Grease mg/l. 20 < 10 
pH Factor 7.5 to 8.5 6.5 to 7.5 

Table 1-1 Characteristics of Untreated and Treated Sewage water 

1.3 Treatment Objectives 

The following factors were taken into consideration: 

.. 

• To adopt a system that does not create bad odour and other nuisance 
associttted with the Sewage Treatment Plant. 

• To treat the sewage at a feasible capital and operating cost. 

• To comply with statutory standards for treated water for horticulture 
application. 
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1.4 ADBR (Akar Dynamic Bio-Reactor system) 

ADBR (Akar Dynamic Bio-Reactor) system generally consist of the 
following: 

• Screening in screen chamber 

• Oil and grease removal in oil and grit trap 

• Collection cum equalization tank 

• Aeration tank (with air mixing by diffusion) 

• Secondary clarifier or settler system (equipped with lamella plates and 
l~~e~ , ... 

• Treated Water cum disinfection Tank 

• Activated carbon filter (to reduce suspended matter and COD) ACF 

• Dual Media Filter (DMF) for higher capacity more than 300 KLD 

• Filter press for sludge treatment 

• Related mechanical equipments and power supply control panel ~ 

1.4.1 Screen: Screen is a simple manual device to prevent coarse 
materials entering into the treatment plant. It is made of steel b.?rs 
placed parallel to each other such that when needed, the stuck up 
material can easiit' be removed from screen. 

1.4.2 Oil and Grease Trap: Oil and grease trap is a simple civil 
structural device, which traps oils and grease in tank. Oil and 
grease floats on top by virtue of its lower specific gravity. After 
sewage passes through the screen, it is stored for a period of about 
one-hour in an Oil and grease trap and from this Oil and grea§e 
trap, the water is removed fi·om the bottom through a gap in the 
baffle wall. Oil and grease being lighter than sewage, floats on the 
top whereas the water free from Oil and grease is removed from 
the bottom and transferred by gravity to a chamber from where it is 
poured into the collection cum equalization tank by gravity. This 

·system is not provided in the plant since sewage shall be directly 
collected from sewerage line and there is no provision to provide 
the same in a main line. 
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1.4.3 Collection cum Equalization Tank: In order to absorb 
fluctuations in hourly flow quantity and quality of sewage, an 
equaJization tank (also called collection tank) is provided. This 
tank has a capacity of several hours. In norrrral cases, the collection 
cum equalization tank has a capacity of 6 hours retention. Thus 
fluctuations within any 6 hours are absorbed in this tank and the 
sewage gets equalized during this period. In order to prevent septic 
(anaerobic) conditions from occurring, a floating aerator of 
required capacity may be provided in the collection cum 
equalization tank. This aerator ensures that favourable conditions 
are created for development of aerobic bacteria. 

• Aeration or Reaction Chamber: The sewage cparacteristic is 
that it is highly organic in nature. The tteatrpent shall be can·ied 
out by biological proce9S. The treatmenf condition shall be 
aerobic. In order to '(provide a compact system, the Sewage 
Treatment · Plant designed employing ADBR :3ystem for 
secondary treatment. 

I 
Function of Aeration or Reaction chamber 

The main function of an Aeration or Reaction chamber in a typical 
ADBR process are listed as under:-

• To maintain sufficient surface area for adequate surface loading 
by media. 

• To retain media provided within reactor for biological growth. 

• To maintain the dissolved oxygen concentration in the waster 
water. 

• To maintain sufficient MLSS within reactor for bacterial 
degradation. 

• To maintain sufficient biological growth on media for treatment. 

• To provide adequate detention time for the above. 
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1.4.4 Clarifier/Settler: The mixed liquor from aeration tank coagulates 
as colloidal solids, which are otherwise non-settle able, bacterial 
cell tissues with a specific gravity slightly greater than that of 
water. These settle able matters are removed in the secondary 
clarifier. Secondary settling is significant since it affects the final 
treated sewage quality and activated sludge collected at clarifier 
bottom. The clarifier clarifies the water by removing suspended 
solids and the biomass. Clarification takes place as the result · of 
settling of both biomass and suspended impurities. Hopper bottom 
is provided because when Sewage after bacterial activity rests for a , 
given time biomass and suspended impurities being heavier tend to 
settle at the bottom of clarifier. Conical bottom qelps this mass 
(called sludge) to slide down the slope anti acqumulate near the pit 
that is connected to the slud~e pump. The sludge from the clarifier 
is pumped via sludge h€ader. The bioreactor employs a Lamella 
plate settler, which consists of Lamella plates equidistant from 
each other to provide a much higher hydraulic surface loading area 
within limited volume and surface area of reactor spac~. The settler 
efficiencies match that of conventional clarification. 

1.4.5 Activated Carbon Filter (ACF): An Activate9 Carbon Filter 
(ACF) is required to filter out suspended solids and any org~nic 

· matter from water. Activated carbon filtration is most effective in 
removing organi~ contaminants from water. Unless specifiJd 
otherwise, an activated Carbon Filter (ACF) has activated carbon 
media. It also helps in removing color and odor from water. ACF is 
generally packaged down flow type and of cylindrical vessel with 
inlet and outlet pipes with multi-port valve. 

1.4.6 Filter Press: The filter press is a moisture reducing equipment 
working on the principle of pressure and air-drying. This 
mechanical deviGe is used for concentration of sludge. Filter Press 
is a batch operation in which sludge is pumped into the space 
between the plates. The solids in the slurry are retained by the filter 
cloth and gradually fill the space inside the plate while the liquid is 
forced through the filter cloth. 
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1.4.7 Mechanical Eguipments: Mechanical equipment 
vanous pumps such as sewage water/filter 
water/sump/chlorine dozing pumps etc. and blowers. 

consists of 
feed/treated 

1.4.8 Power Supply Contol Panel : The power supply control panel is 
required to supply powers to various pumps/prime movers. This 
houses various switches and electrical safety switch-gears. 
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CHAPTER-2 · ( I 

TREATMENT PROCESS AND CHEMICAL & 
BACTERIOLOGICAL SYNTHESIS 
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BACTERIOLOGICAL SYNTHESIS 

2.1 Treatn!ent Process Concept 

To treat the incoming sewage collected from the sewerage line, "Mixed 
bed bio-reactor", a process modification of "Suspended Growth" process 
and "Attached growth" process is provided to achieve BOD removal. 
Also, in the process, excess sludge does not require separate digestion & 
the quantity of sludge generated is less. This avoids cumbersome sludge 
disposal exercise which needs more manual labour and land area. 

The process is a combination of suspended growth and attached growth . 
• 

. A medium to fluidize the reactor is used whicfl. increases the available 
surface area in reactor thereby giving it a higher l1ydraulic loading for 

• 
sewage treatment. The media- floats on water and therefore -remains 
always in suspension. Air shall be provided for both diffusion as well as 
rotating the media within reactor. Suitable screening ~s provided in 
reactor chambers to ensure that media is retained within reactoi·. 

Bacterial growth is aided on the media to ensu;~that sewage when passes 
through reactor comes in contact with the media and the organics present 
in sewage react with media and are bio-degraded. The outer layer of_ the 
biological growth on media is oxygenated. The biological growth tends 
to increase in size and volume owing to attachment of organics on the 
bio-growth. Bacteria present in the bio-growth degrade the organic matter 
and being heavier, tend to break after a passage of time. They shall be 
collected at base through sloughing outlets and passed to sludge filter 
press. 

The reactor is made up of various cells. Staging promotes a variety ~of 
conditions where different organisms can flourish in varying degrees. \ 
The degree of development in any stage depends primarily on the soluble 
organic concentration in the bulk liquid. As sewage flows through the 
system, each passing,-stage receives an influent with a lower organic 
concentration than previous stage. 

The attached growth process is further aided by suspended growth 
process, which is explained below. 
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2.2 Growth Process 

Operationally, Organic waste is introduced into a reactor where an 
aerobic bacterial culture is maintained in suspension. The reactor 
contents are referred to as the "mixed liquor." In the reactor, the bacterial 
culture carries out the conversion in general accordance with the 
equation. 

Oxidation and Synthesis 

COHNS + 02 + nutrients _ba_cte_ria _ _. 

(Organic matter) 

Endogenous Respiration 

C02 + NH3 + C5H7N02 + other end 
products 

(New bacterial cells) ( r (8-30) - ; 

CsH1N02 + S02 
(cells) 

_b_ac_te_ria__. 5C02 + 2H20 + NH3 + energy (8-31) 

In these equations, COHNS represents the organic matter· in sewage. 
Although the endogenous respiration reaction results in relatively simple 
end products and energy, stable organic end products ar~ also formed. It 
can be seen that, if all of the cells can be oxidized completely~ - the 
ultimate BOD of the cells is equal to 1.42 times the concentration of 
cells. The aerobic environment in the reactor is achieved by' the use of 
diffused or mechanical aeration, which also serves to maintain the mixed 
liquor in a completely mixed regime. After a specified period of time, the 
mixture of new cells and old cells is passed into a settling tank, where the 
cells are separated from the treated sewage. A portion of the settled cells 
is recycled to maintain the desired concentration of organisms in the 
reactor, and a portion is wasted. The portion wasted corresponds to- the 
new growth of cell tissu~ .. 
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2.3 Various Terminology Associated with Water Treatment 

2.3.1 pH Factor: pH is one of the most common water quality tests 
performed. pH indicates the sample's acidity, but is actually a 
measurement of the potential activity of hydrogen ions (H+) in the 
sample. pH measurements run on a scale from 0 to 14, with 7.0 
considered neutral. Solutions with a pH below 7.0 are considered 
acids. Solutions with a pH above 7.0, up to 14.0 are considered 
bases. All organisms are subject to the amount of acidity of water 
and function best within a given range. Most bacteria and 
other useful micro-organisms will perish if the pH is either above 
9.5 or below 4.0. Generally the optimum pH for bacterial growth 
is between 6.5 & 8.5 factor is also determined in test laboratory 
and it must be performed on treated water. 1 

~ ' 
2.3.2 Bateria: Bacteria are single celled procanotic micro organisms; 

their usual mode of reproduction is by binary fusion. Generally a 
bacterial cell contains 80% water and 20% dry material, out of 
which 90% is organic & 1 Oo/o is inorganic. 

2.3.3 Bio-Chemical Oxygen Demand (BOD): It is the demand of 
dissolved oxygen required by bacteria and other microbes for bio
chemical oxidation of Organic matter. The test laboratory conducts 
this test on both untreated & treated water. 

2.3.4 Chemical oxygen demand (COD): Chemical oxygen demand 
(COD) is a measure of the capacity of water to consume oxygen 
during the decomposition of organic matter and the oxidation of 
inorganic chemicals such as ammonia and nitrite. COD 
measurements are commonly made on samples of waste waters or 
of natural waters contaminated by domestic or industrial wastes. 
Chemical oxygen demand is measured as a standardized laboratory 

' " assay in which a closed water sample is incubated with a strong 
chemical oxidant under specific conditions of temperature and for 
a particular period of time. The test laboratory conducts this test on 
both untreated & treated water. 
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2.3.5 Mixed Liquor Suspended Solids (MLSS): The suspended solids 
concentration in the Aeration or Reaction chamber is referred to as 
Mixed Liquor Suspended Solids. It is an index of the mass of 
active microorganisms in the Aeration tank. The level of MLSS 
that has to be maintained depends upon the desirability of treated 
water quality. MLSS level of 3000 - 5000 mg /lit would be 
optimum is a conventional aeration tank. 

2.3.6 Total Suspended Solids : Total suspended solids is a water quality 
measurement usually abbreviated TSS. This parameter was at one 
time called non-filterable residue (NFR), a term that refers to the 
identical measurement: the dry-weight of particles trapped by a 
filter, typically of a specified pore size. "filterable" meant the 

• 
material retained on a filter, so non-filterable would be the water 
and particulates that passed tltrough the filter. The material passed 
by a filter, usually called 'fiTotal dissolved solids" or TDS. Thus in 
chemistry the non-filterable solids are the retained material called 
the residue. TSS is also measured by the Test laboratory for both 
untreated and treated water. 

2.3.7 Nutrients: To continue reproduction & stabilization of organic 
matter, an organism must have 
• source of energy 
• Carbon for the synthesis of new cellular material 
• Inorganic elements such as nitrogen, phosphorus, sulphur, 

potassium, calcium and magnesium. 

For deriving energy bacteria use light and other chemical reaction 
as a source. Carbon is derived from organic matter and 
atmospheric C02. Inorganic elements are sufficiently available in 
Sewage. A generally recommended Nutrient ratio of BOD: N: Pin 
100: 5:1. ... 
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2.3.8 Food to Microbes Ratio (F{M): It is the ratio between amounts of 
Organic material available to material population. In other words 
it in the ratio between BODS is Kg/MLSS in kilograms. 
Increasing or decreasing the rate of Return Activated Sludge 
(RAS) from Secondary clarifier can achieve a proper F/M. 
Optimum F/M ratio for a conventional ASP is 0.1 - 0.2 and varies 
for a ADBR owing to attached growth. 
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3.4 Vipul Belmonte STP Lay-out 

The layout of STP consists of the various tanks locations and the required 
mechanical equipment fitted in the plant. The layout has been given at 
appendix "A". However, various civil structure & different tanks and plant 
mechanical equipment which are designed and included/installed in the 
plant are as under: 

3.4.1 Civil Structure and Different Tanks 
' 

(a) Screening Chamber 

(b) Oil & Grease Trap chamber 

(c) Equalization Tank 

(d) Reactor Tank I 

(e) Settler Tank ~ 

(f) Collection Tank 

(g) Treated Water Tank 

(h) Recycled Water Sump 

3.4.2 Major Mechanical/Electrical Equipment 

(a) Activated Carbon Filter- Qty 1 

(b) Blower - Qty 2 

(c) Submersible Sewage (Effluent) Pump- Qty 2 

(d) Sludge Pump - Qty 2 

(e) Filter Feed Pump - Qty 2 

(f) Screw Sump Pump- Qty 2 

(g) Chlorine Dozing Pump - Qty 1 

(h) Chlorine Tank- Qty 1 

(i) Mechanical Filter Press with Hopper tray for sludge removal
Qty 1 

U) Electrical Control Panel - 1 

(k) Various measuring Instruments 
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3.4.3 The specifications of the important mechanical/electrical 
equipments are given in para 3.3 .2 are as under: 

(a) Activated Carbon Filter 

ACF Make Akar Impex Pvt Ltd 
ACF Vessel Diameter 400mm 
Height 1400 mm 
Type Down flow type 
Material of construction MOC FRP VESSEL 

Table 3-3 Specifications of ACF 

(b) Air Blower The Blower is mechanical equipm,ent used to 
aerate the Effluent. The aeration of the wastewater is done in , 
order to facilitate the bacteria in degrading the organic waste 
present the wastewater. Blower with a motor is mounted on 
base frame. 

Blower Model No. 20.01 
Blower Make BETA 
Blower Capacity 60CFM 
Drive Motor Make KIRLOSKAR 
Drive Motor Power rating 5.0HP 
Material of Construction Mild Steel/CI 
RPM of Motor 1500 
Protection IP55 

Table 3-5 Specifications of Air Blower 
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- . 
(d) Sewage (Effluent) Pump/ Sludge Pump/Filter Feed Pumu/ 

Sump Pump/ Chlorine Dozing Pump: All the Pumps installed 
in the Plant are Self-priming pumps. All Pumps are of reputed 
make. Pumps and motors are fitted on base frame. Various 
Salient features of the Pump provided are in table given below: 

Equipment Effluent Sludge Pump. Filter Chlorine 
Identification /Sewage Feed dosing 

Pump Pump pump 
Type Submersible Screw type Horizontal Metering 

type pump Cetrifugal, pump 
self 
pnmmg 
pump ( I 

Make KSB Rotomac Kirloskar Toshniwal , 
No. ofPumps 2Nos QNos 2Nos 1 Nos 

' 
Discharge 6.0 Cum!Hr 2.0 Curn/hr 9.7 0-6 Litres 
(Max.) Curn!Hr /Hour 
Head (max.) 8 Meters 22 Meters 24 Meters 5Bar 
Power rating 0.75 KW 1.5KW 2.2 Q.25 KW 

KW/3HP 
Power supply Three Phase Tlu·ee Phase Three Single 

Phase Phase · 
Suc./Del size 65 x 65 mm 40 x 40 mm 50 X 50 6 x6 mm .. 

mm 
Impeller RP 2760 345 2830 ----
Solid 40mm 20mm 10.5 mm --- - r" 

handling Size 
M.O.C. ss Carbon steel Carbon ----

steel 
Motor Type Submersible Horizontal Kirloskar ----

Centi. 
~ 

Table 3-6 Specification of various Pumps in STP 
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(e) Mechanical Filter Press (Manualy Operated): The filter 
press is a moisture reducing equipment working on the 
principle of pressure and air-drying. This mechanical device is 
used for concentration of sludge. Filter Press is a batch 
operation in which sludge is pumped into the space between the 
plates. The solids in the slurry are retained by the filter cloth 
and gradually fill the space inside the plate while the liquid is 
forced through the filter cloth. 

Size of Press 14" X 14" 
No. of Plates 14 
Filter Cloth Size (appx) Model No. AIPL-FP--24 
16"x16" i 

No. ofFilter Cloth • 14 
Operation ., Hydraulic ' 

Material of construction Cast Iron/P.P. 
M.O.C of plates P.P. 

Table 3-7 Specifications of Filter Press 

(f) Electrical Control Panel : The control panel houses all 
switches/switch gears/electrical security equipments. ' It 
facilitates distribution of electricity supply to various 
mechanical prime movers in the STP. 

Control Panels One Akar Make, 3 Phase 4 
Wire. 

Size Width - 800 mm 
Height - 900 mm 
Depth.- 350 mm 

Thickness of sheet 16SWG 
Material of construction M.S 
Amps I Volts 100 Amps. 415 V 
Instruments Ampere meter. 0-100 A 

Volt meter 0-500V TPN 
SFU with HRC fuses. With 
TP MCB for each motor. 

Table 3-8 Specifications of Elec. Control Panel 
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CHAPTER-4 

STP OPERATION GUIDELINES 
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STP OPERATION GUIDELINES 

~. 1 Introduction 

The primary aim of operation of Sewage treatment plant is to ensure that 
the sewage treated by the plant meets the prescribed standards in terms of 
BOD/ COD/ SS/ pH etc., laid down by the local body or any other 
statutory body while discharging the sewage safely in public sewer, on 
land or in the water body. The standards required to be met with are 
listed in Table 2-2. A good Sewage treatment plant must achieve this 
most efficiently and economically. 

4.2 Start up of the Plant 

Before one start up the ADBR system, please check thaifollowing: 
• 

4.2.1 Please check that all the 'Valves at the out let of the pumps and 
blowers. They should be functional and open. If any of the valves 
is closed·, it can create problem. 

4.2.2 Check that valves of the stand by units are i:1 shit off position.-
-

4.2.3 Ensure that all pumps have water in them, priming is generally not 
required. 

4.2.4 Check all phase indicating lamps on control panel. Make sure that 
all the phases of power supply are available. Do not switch on 
motors, if any one phase is not available. 

4.2.5 Start the all pumps one by one. Carefully check for no abnormal 
sounds. Any unusual sound may indicate faulty running. 

4.2.6 After all pumps are operated and checked for satisfactory running, 
& that there is required quantity and grade of oil in the blowers. Jf 
in doubt, refer to this manual or contact Akar Impex Pvt. Ltd. at 
the address, phone.nup1bers given in the cover page of this manual. 

4.2. 7 Start blowers (one or more as required). Again carefully listen for 
the sound for any abnormal sound. Any abnormal sound may 
indicate poor driving pulley alignment, motor not connected 
properly, lack of oil, defective belt fitment etc. 
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-___ s Check that air supply is uniformly received at the tanks, diffusers. 

- .: .9 Ensure that screens are placed in screen chamber before accepting 
sewage or effluent in STP. 

- .2. 1 OEnsure required quantity of media in the reactor tanks . 

.3 Operation of STP 

..: .3.1 After ensuring pre-operational check, accept the sewage or effluent 
in the plant. 

~.3.2 Start and continue operating sewage pumps and blowers non stop 
for several days to enable NBio mass to develop in the aeration 
tank to the level as desired. 

( 

.f.3 .3 In ADBR systems normally sludge is not recycJed in the normal 
operation. However, sludge ma.y have to be recycled in the initial 
stages. Therefore: check and· recycle sludge in the st.arting up stage 
till adequate MLSS develop in the aeration tank. 

4.3.4 Do not operate the fi lter feed pump till suffic;ent quantity ofMLSS 
develops in the aeration tank. 

4.3.5 After some days of operation, which may last from 10 up to 21 
days or may be even more (depending upon the type of sewage), 
sludge will begin to develop and MLSS might reach the optimum 
level. To check this in a simple way without any use of insttuments 
follow the procedure as fo llows: 

• Take water from the aeration tank in a transparent glass or jar or 
bottle. Let the water settle for by placing this container on table 
so that there is no movement to disturb the water inside. 

• Let water rest for 20 minutes. You will observe that impurities 
in water begin to settle gradually. These impurities or the mass; 
which tends to s~ttle at the bottom, is called sludge. 

• After 20 minutes, check the water in the jar, bottle or glass. If 
you find that sludge occupies 1/3 rd or 33% of the height of the 
container and 2/3 rd or 67% is occupied by clearer water, it will 
be safe to presume that the aeration tank has reached optimum 
level ofMLSS or Bio-i\.1ass. 
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• If the clearer portion is higher than 67%, the aeration tank has 
yet to develop required level of Bio-Mass. And if the level of 
clearer water is less than 67o/o (which means sludge is more 
than 33%), this means that excess sludge has already developed 
or is beginning to develop and must be taken off to filter press 
from ADBR settler as per quantum of excess sludge. 

• Another indication of sufficient MLSS not being formed is to 
watch the surface of the water in the settler tank. Water will 
look muddy and the lighter sludge patches are seen on the 
surface of water which indicates that sufficient sludge is not 
formed. 

4.3 .6 After ensuring that the sufficient quantity of "Miss being fonned 
the start filter feed pump..to run the water from collection tank to 
DMF and ACF. 

4.3.7 Ensure that the chlorine dosing tank is filled with sufficient 
quantity of clean water and chlorine working properly and feed 
chlorine at the outlet of ACF 

4.3.8 The filter press should now be .operated to remove the sludg~ from 
the settler tank by operating sludge pump regularly. Also it must be 
ensured that the filter press operated regularly to remove the sludge 
from settler. Care to be taken not to operate the sludge pump 
continuously. It should be run at a regular interval to remove the 
sludge so formed and also allow the sludge to settle in settler tank. 

4.3.9 The water should be allowed to run through ACF for at least 3 to 5 
days and only then the treated water sample should be collected for_ 
analysis. 

4.3.10 Backwash the ACF every day at least twice. For this the treated 
water should be use'tl. 
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4.4 nit Wise Operation Procedure 

4.4.1 Sewage . Lifting Pumps : The Sewage in passing sewer is 
pumped continuously to the Reactor chamber. The pump suction 
side v·alve should be regulated such that the Sewage generated 
per day is pumped out at a constant rate. While regulating the 
discharge, it should be ensured that the sewer line does not dry 
out in a full day's operation. Similarly, pumps shall not be run 
dry. This constant feeding of Sewage is essential to ensure good 
Biological Activity in Reaction tank. For example 100 Cum/day 
sewage generated, the Pump should constantly discharge at a rate 
of 4.0 cum per hour or 4000 litres per hour apptoximately. 

4.4.2 Reaction Tank (ADBR) : This is the rrlost important unit in the 
Treatment Proces~ Ally faulty operation of this unit would 
adversely affect the treated water quality for a long time span 
even after the operation is rectified. The Operator would do well 
to understand the basic definitions, Operatiopal Parameters 
explained under article 2-1. Normal operation of plant shall mean 
operating air blower, sewage pump and sludge pump for sludge 
pressing. The operator is advised to alternate operation of the 
above mentioned equipment every 4 hours to avoid heating and 
making sure both working and standby pumps are able to run for 
uniform number of operating hours. 

4.4.3 Settlers : Lamella settler is designed for sludge separation from 
passing sewage. The biodegraded sewage contains particles 
heavier in weight and provides sufficient surface area for them to 
settle. The sludge settles at base and is canied out for pressing. 
The sludge separation is canied out by gravity and no mechanical 
rotating device is adopted. However, care is to be taken to check 
sludge settling Fegularly. The sludge pump should be operated 
regular interval so sludge so formed is removed and also allow 
sufficient time for sludge to formed and settled in the settler. 

Operation & Maint. Manual 
Ver 1.0 
Heritage complex STP 
Kalyan Bharti Trust 

27 of 45 



Akar Impcx Pvt Ltd 

4.4.4 Sludge Removal Operation : For removing Sludge from 
' 

Clarifier bottom to Sludge pump, a sludge header has been 
provided. Pump suction shall ensure that sludge is removed from 
all area of base. In case of any problem like choking of sludge 
header, sludge pump failure or even cleaning the settler, the 
following procedures should be followed in the same order. 
Empty the Sump to minimum possible level by operating the 
sludge recycle pump. Open the discharge Valve full. Due to 
difference in water level, the large hydrostatic pressure would 
ensure complete flushing of Clarifier bottom. Again close the 
Valve full. Pump out the Sludge from sump. Repeat the cycle if 
more sludge is to be removed. Sludge removal should be frequent 
to avoid development of anaerobic conditioqs. Excess Sludge 
removal would result in watery sludge. This watery sludge 
removal should be avoicfed. Excess Sludge should be pumped to 
the filter press. A good operation calls for prompt removal of 
excess sludge from the settling tank to ensure that the sludge is 
fully aerobic. Sludge cakes should be removed daily for, disposal. 

• Sludge Recycle rate: As illustrated in Article 2-1, the MLSS 
concentration in aeration tank is maintained by returning 
Activated Sludge from the clarifier. Generally for activated 
sludge process with Extended Aeration type, the rati~ between 
RAS ( retmn Activated Sludge) and sewage inflow is 0.5 -
1.0. 

4.4.5 Operation of Filter Press : The filter press is operated by 
starting the sludge pump, as per the condition of sludge depth in 
the sludge tank or clarifier (in case there is no sludge sump). In · 
case of MBBR system, the sludge generated will be limited and 
sludge pump to filter-press must be operated twice for about half 
an hour, in 24 hdurS'in case the plant is receiving sewage at full 
capacity. In case, the plant is operated at less than full capacity, 
the operation of filter press may be delayed based on the 
operator's experience. Over a period of time, the cakes will start 
to form in the filter press and due to resistance against free flow 
through filter cloth, the sludge pump will be subjected to higher 
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back pressure. Although no pressure recommendations have been 
specified, it is recommended that when the water dripping from 
the filter press reduces to trickle, it is good time to open the filter 
press for cake removal after stoppage of sludge pump and after 
stoppage of water commg from the filter press. 
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MAINTENANCE GUIDELINES 

5.1 Introduction 

.Yfaintenance operations can be classified into two categories viz 
preventive maintenance and corrective maintenance. Preventive 
maintenance is more economical and provides uninterrupted service, 
which is essential to achieve the basic objectives of treatment. 
.Yfaintenance of the sewage treatment plant includes structures, electrical 
and mechanical equipment, piping etc. Electrical maintenance includes 
checking of the ampere taken by each motor used in treatment plant 
intermittently. The Control Panel installed in the plan\ should be 
periodically checked by a qualified electrician. If ~pere is any short 
circuit or if the Star- Delta starter do~sn't get tripped, the fault should be 
immediately rectified. Care sho.ttld be taken to ensure that earthing 
(grounding of neutral) of the panel is done properly as per standard 
good engineering practices. 

5.2 Structures, Piping, Mechanical Equipment etc.: 

• Panel room building and other treatment units should be well 
ventilated, air-conditioned and illuminated. 

• They should be maintained in good repair, white or colour 
washed, metallic parts painted annually. The effect of corrosive 
gases like Hydrogen Sulphide can be minimized by proper venti ation. 

• The side walls of the settling tanks should be cleaned so as to 
minimize the collection of solids, grease, oil and aquatic growths. 
Collections, if any should be removed periodically by brushing and 
hosing them down without disturbing the tank contents. 

• Dark floating matter and rising bubbles on the surface indicate 
improper cleaning and i~dequate sludge removal. 

• Inlet and outlet channels should be kept clean and hosed at least once 
a week. 

• All baffles should be cleaned of any sticky materials and stringy 
growths on the surface and edges. 
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• The bearings, transmission gears, traction rollers, etc., should all be 
properly lubricated as per the lubricating schedule suggested by the 
manufacturer. 

• In addition, it is good practice to dewater each clarifier at least once a 
year to inspect the submerged portions of the mechanism such as 
flight scrapers, squeezes or lamella plates etc., repair or replace the 
worn-out parts, check all nuts and bolts for tightness and repaint all 
metallic parts. 

• Motors of all pumps should be checked periodically for overload 
conditions and electric wiring for proper insulation. r 

5.3 Maint of Pump Installations 

All Pumps are i~stalled in the Pla'ht are of standard makes. We repr~duce 
some important maintenance details of these pumps from manufacturers 
O&M manual. 

• Do not run pumps dry. If a pump is used to handle water containing 
solids and silt, it is necessary to wash out the same with clean water 
before restarting. " 

• Restarting of the pump should be done after filling the casing with 
clean water. -• The Bearing should be lubricated once in a month. Stork recommend 
Servo Gem- 2, Indian Oil make grease for that purpose. 

• If the Pump is idle for some time, it may get stuck or locked in one 
place. The free end of the shaft should be given a little jerk to ensure 
free rotation. Tum the Lantern ring 2 to 3 turns. 

• This should be repeated weekly or as per need. 

The following maintenance schedule shall be followed for optimum 
performance from the Pumps: 

• Monthly - Check the Priming time (Priming time for the Pumps 
installed are listed in Table 4-1), Pump noise if any, Pipe connections 
and Valves installed in the line for blockages. 
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• Six Monthly - Open the Pump to check and clean interior parts. 

• Yearly - Replace shaft sleeve, Gland Packing, Impeller vanes and 
other worn out parts. 

For further details the original manual can be referred. 

5A Blowers 

Check the blower for any abnormal sound may indicate poor driving 
pulley alignment, motor not connected properly, lack of oil, defective 
belt fitment etc. The oil must be replaced every three months. The 
quantity of oil to be refilled/replaced should be as per the instruction of 
the blower manual. , 

~' \ 

5.5 Control panel 

Check the control panel for the fOllowing: 

• Proper contact of all wires 

• No loose wiring anywhere 

• Any burnt out contact 

• Proper condition of all switch gear and safety devices 

• Illumination of all switch bulb/LED 

• Proper earthing 

5.6 Aeration Tank 

• The operational variables in an activated sludge plant include rate of 
flow of sewage, air supply, MLSS, aeration period. D.O in aeration · 
and setting tanks, rate of sludge return and sludge .condition. The 
operator should posses a through knowledge of the type of system 
adopted viz. conventibnal, high rate, extended aeration, ADBR or 
contact stabilization so that effective control of the variables can be 
exercised to achieve the desired efficiency of the plant. 

• Inspection of mechanical aerators should be done for bearings, 
bushes, and transmission gears, and they should be lubricated as per 
the schedule suggested by the manufacturers. 
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• The whole unit should be thoroughly inspected once m a year 
including replacement of worn out parts and painting with anti
corrosive paint to achieve desired efficiency of the plant. 

• The record of maintenance should be maintained. 

5.7 Air Supply 

Frequent checks of DO at various points in the tank and at the outlet end, 
which should not be less than 1 mg/1 will help in determining the 
adequacy of the air, supply. Mechanical or surface aerators should be 
kept free from fungus or algae growths by cleaning them periodically. 

5.8 Miscellaneous 
' 

• Maintenance and lubricatin-g instructions for all pumps and other 
mechanical equipment should be strictly followed. 

• Special attention should be given to maintaining pumps in an efficient 
operating condition, free from clogging, excessive friction or enfrance 
losses and abnormal power consumption due to wear and tear. 

• Water level in the wet wells should not be lower than the minimum 
designed level and all accumulations of grease and other deposits 
removed promptly. 

• Floats and sequence switches controlling the pumping cycles---should 
be examined at the beginning of each shift. 

• All pumps including standby pumps should be operated in rotation so 
that the wear and tear is distributed evenly. 

• When pumps may have to be operated manually time interval betweep 
start & stop, should not be less than 5 minutes. The manufacture 
directions for operation and lubrication should be strictly followed. 
Packing glands should l5e checked for over-tightening. 

• All bearings, motors and electrical control equipment should be 
inspected daily for any overheating. 

• Valves and piping should be regularly checked for leaks. Leaks 
should be attended to as per the instruction in the manufacturers' 
catalogues. 
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5.9 Recording And Reporting 

The daily operation and maintenance records should be logged in 
respective log-books. All operating and maintenance records of the 
various treatment units in a plant should be properly compiled on an day
to-day basis and daily, monthly and yearly reports prepared, maintained 
and periodically reviewed. These reports will form a valuable guide to 
better operation and serve as an important document in the event of a 
legal suit resulting form nuisance or danger attributed to the plant or for 
meeting the statutory requirements about the satisfactory performance of 
the plant. 

5.9 Training of Personnel 
• 

All operating staff engaged ilk technical and skilled work should be 
trained. The person who would be looking after the maintenance and 
operation of the plant should be preferably involved in the activities at 
the time of design, procurement and installation including inspection of 
equipment at manufacturers' place and their test and trials on completion 
of system. 
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CHAPTER-6 

LIKELY PROBLEMS AND RECTIFICATI.ON_ 

Operation & Maint. Manual 
Ver 1.0 
Heritage complex STP 
Kalyan Bharti Trust 

-

36 of 45 



Akar lmpex Pvt Ltd 

LIKELY PROBLEMS AND RECTIFICATION 

6.1 Bulking and Rising of Sludge 
The quick settle ability of sludge is an important factor in the efficient 
performance of the activated sludge plant. The SVI serves also as an 
index of sludge settleability. SVI values of 80 - 1 600are considered 
satisfactory in plants operating with MLSS of 800-3500 mg/1. Sludge 
with poor settling characteristics is termed bulking sludge. Sludge 
bulking results in poor sewage reatment due to the presence of excessive 
suspended solids and also in rapid loss of MLSS from aeration tank. 
Sludge bulking is generally due to inadequate, f;lir supplY, low pH or 
septicity and also due to growth of filamentous organisms consequent to 
the presence _of industrial wastes· containing high concentrat\on of 

o( 

carbohydrates in sewage. Sludge bulking is controlled by eliminating the 
causes and by application of chlorine to the incoming sewage to control 
filamentous growths. Chlorine requirements are 0.2 to 1.0 percent of dry 
solids weight in return sludge. When sludge bulking occurs: the 
suggested remedies are: 

• Reduction in rate of sewage flow into aeration tanks; 

• Reduction in ratio of return sludge; 

• Increase in air supply or Dilution of the incoming sewage. -
Chemicals that may be used to reduce bulking include chlorine, lime 
(raising pH to 8.6 to 8.8) or chlorinated copperas etc. These are added to 
the return sludge in small doses to ensure that they do not become toxic 
to micro-organisms. 

6.2 Foaming 

Foaming or frothing is som~ttmes encountered in activated sludge plants 
when the sewage contain materials which reduce the surface tension, the 
synthetic detergents being the major offender. Froth, besides being 
unsightly, is easily blown away by wind and contaminates all the surface 
it comes into contact with. It is a hazard to workmen because it creates a 
slippery surface even after it collapses. Foam problems can be overcome 
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by the application of a spray of screened sewage or clear water, 
~creasing MLSS concentration, decreasing air supply or addition of 
other special anti-foam agents. The presence of synthetic anionic 
detergents in sewage also interferes with the oxygen transfer and hence 
reduces aeration efficiency. 

The operator should maintain a book of catalogues supplied by 
manufactures containing instruction sheets of all equipment. In addition, 
printed or written operating and maintenance schedules should be 
displayed near each equipment in the language understood by all 
operating staff. Lubricating schedules cleaning and painting schedules, 
checks for efficiency, leaks and wear and tear and testing of safety 
devices, should be followed strictly according to (manufacture 
instructions. ;i. 

All metering devices should be maintained in proper working condition 
including calibration. Charts should be changed at the same hour every 
day. Records maintained should show total maximum and minimum 
rates of flow. 
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... Trouble Shooting: 

63.1 Operation Troubles In Sewage Treatment Plant 

S.N. Signs & 
Symptoms 

1. Floating sludge in 
all tanks. 

2. Floating sludge 
not in all tanks 

3. Bubbles rising in 
. 

tanks 

4. Contents black 
and odorous. 

5. Excessive settling 
in inlet channels 
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Possible Causes 

Accumulated sludge 
decomposing in the tank 
and buoyed to the 
surface. 
Affected tanks receiving 
too much sewage. 
Septic conditions 

.c· 

Septic sewage or strong 
digester supernatant. 

r:~elocity too low 

Suggested Action 

Remove sludge more 
completely and more often 

Redu~e tlow to affected 
Janks. 
Report and empty tank 
completely as soon as 
_gossible. 
Take action to eliminate 
septicity, by improving 
hydraulics of sewer 
system Pre aeration of 
organic industrial wastes 
admitted to the system etc. 
or improve digester 
operations as to have 
improved quality 
supernatant or reduce 
flow into setting tank or 
bypass completely . 
supernatant to lagoons etc. 
till situation improves. 
Reduce cross sectional 
area by installing inner 
wall of suitable material 
along one wall of channel: 
or agitate with air, water 
or otherwise to prevent 
deposition. 
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6. Excessive 
suspended matter 
in sewage-all 
tanks 

7. Excessive 
suspended matter 
in sewage - not all 
tanks. 

8. Excessive floating 
matter in the 
sewage. 

9. Sludge pipes 
choke 

10. Intermittent 
surging of flow 

11. Sludge hard to 
remove from 
hopper. 

Change in sludge 
12. Volume index. 
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'· ill · 

Accumulated sludge 
Flow through tanks too 
fast (over loading) 
Humus sludge or under 
drainage returned too 
fast. 

Some tanks receiving too 
much sewage. 

Defective scum boards or 
-none. • I 

Sludge too thick 

High intermittent 
pumping rates. 

High content of grit and 
lor clay 

Low velocity in 
withdrawal line. 
High soluble organic 
loads in sewage. 

~' 

Akar Impex Pvt Ltd 

Clean tanks more often. 
Report and get the loading 
reduced pumping rate. 

Reduce flow to affected 
tanks. 

--
Repair scum boards or 
instati new ones. 
~ . 
Clean more,often. 

Adjust pumping rates to 
keep close to rates of flow 
of install or adjust baffling 
to reduce inlet velocity 
and, to have effective tlow 
distribution acr9ss the 
width of tank. 
Reduce grit Content: or ·-reduce clay content: or rod 
the clogged lines. 
Pump sludge more often: 
or change sludge piping. 
Decrease aeration liquor 
suspended solids: or 
bulking of activated 
sludge may be controlled 
by proper application of 
chlorine to return sludge: 
or control sludge index by 
converting deposited 
sludge to activated sludge. 
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13. Rising sludge in 
setting tanks. 

. 

14. Frothing 

15. Slough Removal 
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Due to excessive Increase the rate of return 
nitrification activated sludge from the 

final set-ting tank: or 
decrease the rate of flow 
of aeration liquor into the 
tank or increase the speed 
of sludge collecting 
mechanism in the final 
setting tank to increase 
rate of removal of sludge: 
or dt;erease nitrification by 

.... , 
· .. reducing aeration or 

• lowering the detention 

" period. ' 

Synthetic detergents Use water sewage or 
cause, frothing. The froth clarified sewage sprays in 
increases with decrease the frothing areas. or 
in aeration liquor apply deferments in small 
suspended solids or quantities to tank surface 
increase in aeration. or (repeated dosing is 
increase in degree of necessary) or increase 
purification of sewage or aeration liquor SS 
increase in atmospheric concentration. 
temperature. 
Once in a month Suck slough from 2 inch 

sized extension of sludge 
line by sludge pumps and 
pass through filter press 
along with settler sludge 

"'" 
dr_ying operation. 
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6.3.2 Operation Troubles In Mechanical Components 

Sl. Name of 
No. section or 

part to be 
attended. 

1. Bearings 

2 . Glands 

3. Bearings 

4. Gauges 

5. Valves 
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Maintenance to 
be carried out 

Checking of 
temperature with 
thermometer 

• 
-t 

Changing of 
Gland packing 
Lubrication ( 
greasing) 

Checking of 
pressure and 
vacuum gauges. 
~angingof 

gland packing in 
delivery sluice 
valve , suction 
valves, bye pass 
valve. Reflux 
valve. 

Frequency Remarks 

Two months Hot ball or roller 
bearings point to 
too much oil or 
grease. Hot sleeve 

t bearings need 
~' \ more oil or 

~-
heavier lubricant. 
If does not correct, 
dissemble and 
inspect the bearing 
~lignrpent of 
pump and driver. 

Two months ... 

Two months Check for 
specification 
resulting in 
whitish colour. 
Washout with 
kerosene. 

Three months 

~ 

Six months 
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6. 

7. 

Exhaust 
pump and its 
auxiliaries. 

Impeller. 
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Checking of Six months 
gland packing & 
its auxiliaries 
etc. 
Checking of One Year 
impeller blades. 
Sleeves 
efficiency rings, 
bearings necking 
im eller nut etc. 

6.3.3 Operation Troubles in Electric Motors (For details please see 
the O&M Manual of this equipment separately ~nclosted)"" 

S.N. Name of 
section or part 
to be attended. 

1. Induction 
Motor stator 
And Rotor 

2. Slip ring 
device. 

3. Bearings 

4. Windings 

Operation & Maint. Manual 
Yer 1.0 
Heritage complex STP 
Kalyan Bharti Trust 

Maintenance 
to be carried 
out 

Opening of 
end covers 
dust blowing 
and checking 
of air gap., 
Cleaning of 
slip rings and 
adjustment of 
carbon 
brushes short 
circuiting 

.... Jaws, oiling 
of cloth etc. 
Proper 
lubrication 
Checking of 
motor after 
taking out its 

,~ 

Frequency /time Remarks 
interval at which 
inspection and 
maintenance to 
be done ' -
One month Depending on the 

' 
working 
conditions & .. 
maintenance staff 
Gtvail-able. 

One month 

.. 

Two months 

Two years 
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Rotor dust 
blowing.chec 
king of end 
connections 
of stator. 
Rotor and 
taking 
insulation test 
no load rest 
before putting 
the motor on 
load. 

Conclusion ~', 
• 

( r 

The completed Sewage Treatr:J.ent• Plant has a desi{ned capacity to treat 
1 QO KLD of sewage coming to the sewage treatment plant (STP} through 
a network of sewer lines and manholes. The Mixed Bed Bio-reactor 
Process (ADBR) incorporating suspended growth combined with 
Attached growth has been used as per the process scheme. ASP with 

' .J 

extended aeration has the advantages for the nature of sewage coming to 
the STP having low organic loading, low F /M ratio, and high· MLSS 
concentration. This process almost completely digests the organi-c matter 
and partially stabilises the sludge, which is wasted in lesser quantity in 
comparison to other processes. 

There is 90-95% reduction of BOD and 90-95% reduction of TSS. 
Consequently, the treated sewage achieves the stringent pollution control 
board norms. 

To run the Sewage Treatment Plant, it becomes imperative to follow the 
guidelines as detailed in this complete work report cum ru~ing, 
maintenance and o~ration manual. The emphasis should be on 
preventive maintenance to incur lesser expenditure in comparison to 
consequent maintenance. 

---- 00000 ----

Operation & Maint. Manual 
Ver 1.0 
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CONTACT US 

M/s Akar Impex Pvt Ltd 
E-9, Sector- 6, 

NO IDA 
Dt. Guatam Budhdha Nagar 

~' \ 

Contact ·Person 

( ;-

. Mr Taral Vaidya, Managing Director 

Lt ColD K Ashara, GM - Projects 

Tele 
0120-4526638, 4526640, 4526644 

Fax 
0120-4526632 

Mail 
Info@akarimpex.com 

akalimpex@gmail.com 

Website 
www.akarimpex.com 

Operation & Maint. Manual 
Ver 1.0 
Heritage complex STP 
Kalyan Bharti Trust 

45 of 45 



/ 

OFFER 

AlPL HIGH SPEED BlO SYSTEM 

SEWERAGE CHARACTERISTICS: 

Type: Domestic Sewerage 

llasic parameters fo1· designing the plant 

!\ vcmgc Dai ly Oow (cum/day) I 00 cum ISO cum 
Average How (cum/hr.) 4.S 6.S 
pH 6.S 6.S 
BOD (S days at 20 degree C) (mg/1) 2SO 2SO 
COD (mg/1) 400 400 lf 

Suspended solids ( mg/1) ISO ISO ' l 

Oil & Grease (mg/l) 20 20 
.,-

/ ,... • 
-· 

rota! Sewage I day I 00000 I i te{-s lSOOOO li lers 
Invert level of sewer 3.Sm deep J .Sm deep 

Treated water Characteristics 
BOD Less than 20 mg/1 
coo Less than 2SO mg/1 

r-- --
Suspended solids Less than 30 mg/1 
Oil & Grease Less than 10 mg/1 
pH 6.S - 7.S 

in vert Level: /\s per availab le data and site, it is assumed that the incoming sewage or wastewater 
shall be available at 3.Sm below the available Nominal ground level. 

.. 



/ 
17. TECHNICAL DATA 'J 

~ 

Equipment Specification Unit ADBR 100 ADBR 150 

Tank Container Overall Length M 6 9 
Overall Width M 2 2 
Overall Height M 2.6 2.6 

Bio Medium Proprietary M3 2 3 

Settling Medium 80 x 40 inch plates Nos. 4 6 

Blower Nominal Capacity CFM 70 90 
Back Pressure PSI OS OS 
Motor rating KW 3.7 ~.7 

,( I" .. ' 
r-· 

Centrifugal Pump Nominal Capacity MO/hr 4.S 6.S 

Head M 8 8 
Revolutions RPM 1440 1440 
Motor rating KW 0.7S l. S 

Sludge Pump Nominal Capacity M3/hr 2 2 
Head M 14 14 
Revolutions RPM 2880 2880 
Motor rating KW 0.7S 0.7S 

Filter Feed Pump Nominal Capacity M3/hr 4 6.S 
Head M 20 20 -Revolutions RPM 2880 2880 
Motor rating KW 1.S 2.2 

Sludge Filter Press Size M 0.4 X 0.4 0.4S X 0.4S 
No. of plates No. 12 14 
Type ** C. I C.. I 

.-ti\ :'l•·tl '''" hou riltr1 Size M O.S 0.7 
Height on straight M 1.4 1.4 
Material of construction *** M.S.R.L M.S.R.L 

' 



• < / 

... y 

HANDING/TAKING OVER OF SEWAGE TREATMENT PLANT 

l. We have jointly handed/taken over the Sewage Treatment Plant at Heritage Complex, 
Kalyan Bhmti Trust, Kolkata supplied/Installed/ Commissioned by M/s AKAR IMPEX 
PVT LTD, E-9, Sector- 6, Noicla (U.P.) 

2. Deta ils of the Plant as under: 

(a) Type of plant : Sewage Treatment Plant 

(b) Installed Capacity: I 00 KLD 

3. Following documents are atlacbed: 

(a) List of Major Equipment Installed (Appx A) 

(b) Lost o[ documents attached (Appx B) 

(c) Operation and maintenance Manual (Enclosed) 
... \ 

!.( I" 

' 
4. We have handed/ taken over the STP in full worki ng and satisfactory condition. There is no 

clcficicncy/d iscrepancy. 

RcprcSClltativc of 
M/s Akar lm pex Pvt Ltd 
(Handing Over Authority) 

(0. K. ASHARA) 
Lt Col (Rtd) 
Designation : GM, Projects 

Date: d.__~ Scp 2009 

Company Sea l 

\ 

Representative of 
Kalvan Bharti Trust 
(Taking Over Authori ty) 

( 

Designation : 
Date: sep 2009 

Byea·'s Org. Seal 

') 
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TREATED l 
WATER 
'rANK I 

CHLORINE 
CONTACT 
TANK 
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PRODUCED B Y r\ N AU.l ODESi<. ElJUGP.T ICJNAL P f"'ODUCT 

. 
Kalyan Bharti Trust 

Rcgd. ofT: 994 madurdaha.chowbaga road, ana,dapnr 
P.O. cast kolkatn township. 

' Kol~nt a; 700 I 07 
Tel •91 332443-0450-52/57, 1256-58 

' Fa.x f9 1332443-0455/ 1259 
.... Email : kalynnbhanitmst@vsnJ.net 
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-SETUP- ~ ·-· 
I a. I Akar Impex Pvt. Ltd. . ~ .. 

E-9, SECTOR-6 ,NOIDA 201301 U.P. fNDIA 
Tel:- 0091-120-4526666 Fax:-(009 1-120-4526646) 
E-mail: akarimpex@hotmail.com. akarimpex@gmail.com, 
info@akarimpex.com Visit us at:http//www.akarimpex.com 
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BLO Blower I 
FJP Fi Iter Press ! 
ACF Activated Carbon Filter i 

F FP Fi lt~r Feed Pumo 
-----j 

T W P Treated Water Pumo 
.. _ 

--
SLP SludQe Pump 
SWP Sewage Pump ~ Air diffuser 
-- 1 Sludge lir.e @ Pump 
- -2 SewaQe line 
-- 3 A11'lme - Flow direction 

4 Back wash lme 9 Blower 
- - 5 Filter Line e:::::::::9 1 '~ld . .- 11 ... ._., w:oh M«~'f 

- -6 Resarculet Line 
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