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Clhient: VL Foundation

FOREWORD

This manual has been prepared mainly to serve as a technical guide to the personnel concerned
with operation and maintenance of the Sewage treatment plant for “VL Foundation Hospital”
situated at H.H, Gardens, Power House Road, Teh-Ganganagar, Sri Ganganagar, Rajasthan. It
is intended to give the basic principles of equipments and process taking place in the various
units of the system and the operating procedure in normal as well as abnormal conditions that
are necessary to keep the plant in good working condition. It describes various problems that

are likely to arise and various remedial measures to be taken along with periodical checks.

J
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1. INTRODUCTION

Client: VL Foundation

VL Hospital, decided to install a Sewage treatment plant for their campus at Sri Ganganagar. In

order to conserve water, the treated sewage is to be used for irrigation and recycling etc. The

sewage is to be generated from the various activities of Hospital and toilets etc. The sewage

flow conditions will be varying throughout the day with the flow peaking in the morning &

evening hrs. It is proposed to treat the sewage in a MBBR process, not only to reduce the level

of pollution in the wastewater to the limits specified by the Rajasthan Pollution Control Board

and can also make it suitable for use in Horticulture & flushing if further tertiary treatment is

given by providing filtration plant.

2. RAW & TREATED SEWAGE WATER CHARACTERISTICS J
e, rarancter Unit Raw Sewage Treated sewage

1. Flow m3/hr 120 KLD 90-10KLD

2. |pH e 6.5-9.5 6.5 to 8.5

3. BOD @ 27 °C ppm 200 - 250 <20

4. COD ppm 450 - 500 <100

5. TSS ppm 250 -300 <35

6. 0&G ppm 30 <5

8 Phosphate

3. DESIGN BASIS

The major parameters towards basis of design for the STP under reference have been

considered as follow:

1. Nature of waste water Domestic Sewage From hospital Activities & Toilets.

2. Flow rate 120 KLD
3. Treatment process MBBR Technology, coarse & fine bubble diffused aeration system and

disinfection.

«

R PRINCIFAL
DIRECT e \TAL COLLES®
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Client: VL Foundation

4, TREATMENT SCHEME
The STP will consist of four stages:
N\ Stage 1: Primary Treatment

0il and grease tank, Equalization tank with coarse & fine bubble diffused aeration system.
N Stage 2: Secondary or biological treatment

MBBR Reactor with aeration, Secondary Tube Settler

N\ Stage 3: Tertiary treatment
Filter Feed Tank, Pressure Sand Filter, Activated carbon filter, Chlorine/Hypo Dosing
System

N\ Stage 4: Sludge Treatment
Sludge drying Bed

5. B PROCESS DESCRIPTI

PRIMARY TREATMENT

The sewage wastewater will first pass through a screen chamber for removal of floating
materials followed by Grit chamber for grit removal. From grit chamber sewage water will be
collected into oil and grease Trap the Equalization tank. From Equalization tank, the sewage

will flow to the MBBR reactor for Biological Treatment.
SECONDARY (BIOLOGICAL) TREATMENT

The MBBR reactor oxidizes the organic matter in effluent to CO, & H:0 by the aeration principle. In
MBBR reactor PVC UV stabilized plastic media is provided for the attachment of bacteria and growth.
This media has large surface area and high voidage ratio. MBBR reactor tank is fitted with no. of air
diffusers of suitable capacity to provide necessary dissolved oxygen mixed to the effluent. Twin-Lobe
Blowers for oxidation provides the aeration. The biological system has to be operated continuously for
at least 20 hours and there by constant feed of Sewage water is required.

The secondary clarifier/tube settler, which designed on low overflow rate, is provided after the MBBR
reactor to enable separation of solids. A steep slope is provided in the secondary settling tank to

eliminate the need of scrapper mechanism. Acclimatized Bacterial Culture will be added into the MBBR

reactor.

Excess sludge needs to be dewatered and dried for easy disposal. The sludge from the tube settler is

collected in sludge drying bed. The dried sludge will be dried & used as organic manyre.

Shubhtech Enviro Engineers
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Client: VL Foundation

The Clarifier water collected from the collection launder of the tube settler is then passed to the Filter
Feed tank. The treated sewage water will be given dose of hypo solution for killing of pathogens

(Disinfection).

TERTIARY TREATMENT
It is necessary to pass the sewage water further through tertiary treatment comprises of filtration with
Multigrade Filter for removal of suspended solids then with Activated Carbon filter for removal of trace

organic matter, color & odour. Then this treated water will discharge to irrigation/plantation.

PROCESS FLOW DIAGRAM OF STP:
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Client: VL Foundation

6. LIST OF MECHANICAL EQUIPMENTS WITH TECHNICAL DETAILS

The list of the mechanical equipment required for the STP is given below:

S.No Description Qty.
PRIMARYTREATMENT
]
SEWAGE LIFT PUMP SET
1. Application- To feed Sewage water to MBBR Reactor 2 Nos
Type- Centrifugal, Monobloc, horizontal
MOC - CI, Make - Kirloskar
SECONDARY REATMENT
2 Bar Screen 1 Nos.
3. 0Oil & Grease 1 Nos.
EQUALIZATION TANK
4. Application - For collection of Raw Water 1No
MOC -PVC/UPVC/MSEP
Accessories- Complete with piping & valves
COARSE AIR DIFFUSERS FOR EQUALIZATION TANK
5 Application - For providing air in Equalization tank 1 Lot
MOC -PVC/PP
Type: Coarse
AERATION GRID FOR MBBR REACTOR
6. Application - For providing air in MBBR reactor 1Lk
Accessories- Complete with piping & valves
MOC -MSEP/UPVC
AIR DIFFUSERS FOR MBBR REACTOR
7 Application - For providing air in MBBR reactor 1 Lot.
MOC - PVC/PP
Type: Fine
MBBR MEDIA
8. Application - For reduction of organic load 1 Lot
MOC- PVC UV Stabilized
Make : PP Aqua,
MBBR TANK
9. Ino.
MOC: Civil
10. | AIR BLOWER WITH ACCESSORIES \& U 2 Nos.
7|
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Client: VL Foundation

Application - Supply of air for mixing -
MOC - CI,

Blower make- TMVT
Motor make- Crompton

Accessories- MS base plate, safety valves, suction filter, silencer, NRV,
PRV, ant vibration pad, V belt, Belt guard, Drive and driven pulleys

TUBESETTLER
11. 1no.

MOC: Civil

TERTIARY TREATMENT 'j

FILTER FEED PUMP

Application- To feed the treated sewage to Multigrade filter /
12. | backwashing 2 Nos.
Type- Centrifugal, Monoblock, horizontal , Self priming rh
MOC - Kirloskar =

PRESSURE SAND FILTER
13. Application - for Removal of fine suspended solids 1 No.
Media- under bed with graded silica sand '
MOC - MSEP

ACTIVATED CARBON FILTER
Application - Removal of fine suspended solids, Color & Odor 1 No.
Media- under bed with graded silica sand & Activated carbon
MOC - MSEP

14.

HYPO DOSING TANK
Application - Storage of Hypo Solution
Type- Vertical

-,
Capacity-100 Ltr ¢
15. | MOC - HDPE, Make-Sintex 1 Lot
DOSING PUMP
Application - To dose the Hypo solution
Type- Electronic, Diaphragm
Pump Make: Edose

MECHANICAL SLUDGE DEWATERING SYSTEM

SLUDGE RECIRCULATION PUMP

16. | Application- To recirculate the sludge 2 Nos.
Make: Kirloskar/ eqv.

INTERCONNECTING PIPING, FITTING & VALVES

17. | Moc: upvc QQJ C\PP- o 1lot
Make: Astrol 10 'TP\‘-C’C&‘;;/_

| WS @AY
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7. ELECTRICAL WORKS

ii.

 S.NO | DESCRIPTION

CONTROL PANEL

Control panel will be fabricated in 14 SWG CRCA sheet with non- compartment, dust &
vermin proof, machine mounted

i@xm of Switchgears - Siemens /L&T/LS
CABLING

Electrical cabling shall be provided from control panel to various units of sewage treatment
plant

Size of cable- As per the capacity of the motors / drives
MOC: Copper / Al unarmored
_Izmwm” Polycab

The main components of the process adopted for the STP include the following

1. Collection of combined wastewater into equalization tank & transfer via

pumps into aeration tank.

2. Aerobic Treatment in MBBR tank

3. Clarification of aerated mixed liquor in Secondary settling tank.

4. Hypo/Chlorine Treatment for dis-infection.

5. Recycle of treated water for end use in horticulture & flushing.

6. Sludge recycles digestion @ use as manner.

The major process steps along with salient technological aspects are described below:
The Sewage from its source of generation will flow via gravity to underground sump from
where it has been pumped to Collection- Cum-Equalization Sump of STP. At the inlet of the
collection sump, a manually cleaned bar screen has been provided to screen out any large
pieces. From this sump, wastewater shall be pumped to MBBR tank via solids handling pumps.
Submerged air diffusers are provided in the sump to keep the suspended solids in suspension
and to avoid any potential odour problem. Due to aeration in the collection sump, most of the
scum shall be trapped in the collection sump. Waste is introduced into the MBBR Tank that
facilitates the suspended growth of micro organisms. The aerobic environment in the aeration
tank is achieved by the use of Fine Bubble Diffused Aeration, which also serves to maintain the

mixed liquor in a completely mixed regime. After a specified period pf time, the treated sewage

over flows into the secondary settling tanks where the cells are sb: from the treated
! ZOW.WW%
cOtke
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LIIENL: VL rounadatuon

wastewater. The Settler will be complete with deep well, an overflow weir and scum baffle. The
settled sludge is wasted to sludge drying beds. To remove the residual floating scum from the
surface of the clarifier periodically, manual skimming, once in 10 days is being planned. The
clarified water will overflow between the scum baffle and overflow launder into the outlet
channel from where it will be discharged into a Clear water Tank. Treated wastewater after
Hypo/Chlorine sterilization dosing is pumped to Filtration unit via Horizontal, centrifugal,
clear water pumps installed in plant room. The filtered water after Sand filter & Activated
carbon filter shall be clear, odorless, low BOD (upto 30 mg/1) low suspended solids ( Less than
10 mg/1.) JJow COD (Below 60 mg /1) and is collected into the Treated water tank ( T.W.T.)

9, STRUCTURAL & CONSTRUCTION DETAI

Sewage Treatment Plant is constructed above the ground and Plant room. The plant has _ummm.r
designed with the most optimum utilization of space and sufficient space availability for the

easy maintainability of the plant. All the tanks have been made accessible from the top.

10.FACILITY PLAN & OPERATIONAL DETAILS
1. MBBR TANK

The MBBR process is utilized to biologically oxidize the organic matter contributing to

Biochemical oxygen demand (by converting non-settleable substances, in finely divided,
colloidal and dissolved form into settleable sludge and to remove this newly formed sludge,
thereby providing a high degree of treatment). This is achieved in the aeration tank through
diffused aeration.

Aeration type activated sludge processes are generally preferred in small package type mmémm“
treatment plants as it can take shock loads due to variable sewage flow with varying loads and
there is minimum generation of excess sludge. Diffused aeration has the advantage of going for
larger depths of the aeration tanks as well as having a fully covered and compact layout of the
plant as compared to surface aeration where the mechanical aerators are used. Non- clog finé
bubble ,membrane type diffusers are being used in the plant in order to have maintenance free
operation and oxygen transfer efficiencies are high. All activated sludge processes have the 5
basic requirements.

« The mixed liquor should carry adequate nos. of bacteria’s.

« Dissolved oxygen should be present in sufficient concentration in all the Portions of the

aerations tanks
ghubhtech Enviro Engineers ﬂEZQ.ﬂPr., Page 10 0f
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Client: VL Foundation

* The activated sludge should separate readily from the treated wastewater in the final settling
tanks and should be readily removed.

* MBBR tanks are of sufficient capacity to provide an adequate time for purification to take
place.

e There should be sufficient nutrients such as nitrogen and phosphorus available for the
growth and maintenance of MLSS.

* The mixed liquor should carry adequate nos. of bacteria’s.

* Dissolved oxygen should be present in sufficient concentration in all the portions of the
aerations tank.

* The activated sludge should separate readily from the treated wastewater in the final settling
tanks and should be readily removed.

* MBBR tank are of sufficient capacity to provide an adequate time for purification to take
place.

e There should be sufficient nutrients such as nitrogen and phosphorus available for the

growth and maintenance of MLSS

2. COMMISSIONING :-
For commissioning of aeration tank, either activated sludge from a STP or cow dung can be
used. If cow dung is proposed to be used, it should be strained through gunny bags .The
strained cow dung is to be mixed with water in 1:1 proportion by volume to make slurry.
Following procedure can then be carried out:
« Fill the aeration tank overflow level.
» Start the blower and adjust the air quantity passing through the diffusers through the valve
such a way that there is complete mixing and agitation taking place in the tank.
« While the blowers are running, pour 100-200 ltrs of the cow dung slurry
» Continue the aeration in the tanks for 48 hrs.
« After the introduction of cow dung slurry, add 10-15% by vol. of the sewage into the aeration
tank and continue aeration for 24 hrs. If the mixed liquor overflows into the secondary
clarifier, start the return sludge pumps immediately. After 24 hrs. of starting the return sludge
pumps , take a liter sample of the mixed liquor from the aeration tank and allow it to settle in a
one liter cylinder . If the supernatant is turbid, do not add another dose of sewage but continue
aeration for another 24 hrs. Period. Repeat the above settling test after 24 hrs. of period and if

the supernatant is clearer than before , than add 20% by vol. o Bmmﬁﬁ waste to the aeration

Shubhtech Enviro Engineers Page 11 of

14 D_mmo._.om ﬁm_zo IPAL
SURENDERA DENTAL COLLEG

2 DEQEADM L IMeTITIITE

G Scanned with OKEN Scanner



Client: VL Foundation

tank and continue aeration. The return sludge pump should be run continuously during this
period with 100% recycling,

e Increase the input of raw sewage in steps of 10% (by vol. of the MBBR tank ) .When this input
reaches 50%, collect a sample of the secondary clarifier effluent and test it for BOD ,COD and
suspended solids . If the values are well within the stipulated limit, continue incremental
addition of sewage into the aeration tank and as before, test the secondary clarifier effluent for
BOD, COD, and SS when all the incoming sewage is being taken into the STP. Also test the mixed
liquor in the aeration tank for SS, volatile solids (suspended) and sludge vol. index. Keep a close
watch over the settle ability of the sludge solids and the clarity of the supernatant when the
mixed liquor from the aeration tank is settled for 30 minutes.

11. RY TREATMEN )

DISINFECTION IN CLEAR WATER TANK
The treated sewage water must be disinfected by hypo/chlorine before the multi Grade Filter
the normal development of microorganisms. Since the bacterial population is lower,

putrefactive reactions are reduced if not eliminated entirely. It is these bacterial putrefactive

reactions which result in odors and all other nuisance conditions in wastewater.

1. FILTERATION

The Hypo/chlorine contact
r removal of residual suspended solids & BOD, excess free chlorine,

ed treaded water is passed through Multi Grade Filter & Activated

carbon Filter for furthe

color & odor.

a

.

OIRECTOR PRINCIPAL ¢
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S.No | Description Frequency
1. Start waste water lifting pump to transfer waste water in
Equalization tank Daily
2. Close Valve from Filter Feed Pump and open Valve of fresh water Daily
for Backwash of Sand and Carbon Filter
3. | Put Sand Filter Valve on Backwash and run water for 8-10 Minuets Daily
4. | Put Sand Filter Valve on Rinse and run water for 5 Minuets Daily
5. | Put Sand Filter Valve on Service to run water in Carbon Filter Daily
6. Put Carbon Filter Valve on Backwash and run water for 8-10 Daily
Minuets
7. | Put Carbon Filter Valve on Rinse and run water for 5 Minuets Daily
8. | Put Carbon Filter Valve on Service for Filtration Daily
9. | Close Valve of fresh water and Open Valve of Filter Feed Pump Daily
10 Put Waste Water Pump Switch on Auto for feeding of Waste water Daily
* | in MBBR Tank (Pump No. 2 & 3)
11. | Check water flowing in Tank Daily
12. | Start Blower Switch and put on Auto system (Pump No. 4 & 5) Daily
13. | Check Air flowing in Tanks Daily
14. | Check Tube Settling Tanks for water flowing Daily
15. | Check water flowing in Filter Feed Tank (Pump No. 6) Daily
16. | Start Filter Feed Pump and put on Auto System Daily
17 Check Chlorine dosing tank for quantity, Start Chlorine dosing
* | pump, Check chlorine dosing in filter line. (Pump No. 7)
Dail
18. | Check water flowing in Filters aty
19. | Check water flowing in Treated Water Tank Daily
Dail
20. | Continuously watch the system till waste water treated aly
Once In Week
: ; 0 i k
Check Sludge in MBBR tank before start blower if sludge settles in neeln Wee
21- | pottom start pump no. 1 for recirculation of sludge.
. . Once in week
22 Check Sludge in Tube Settler tank is found than drain through pipe :
" | in sludge drying bed.
o As per
23. | Fill chlorine tank with chlorine liquid ! \r\ﬁ ~ requirement |
_ZO/..uvr
oﬁmo._.om.m% AL COLLEGF
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Shubhtech Enviro Engineers ,_

Nr. Court Chouraha, Udaipur-Rajasthan -313001 _

Regd. Office:- 331-332, 2 Floor, Lodha Complex,
rediffmail.com & praveenjoshi2005 mail.com

Ph.- +91-9461807368, & +01.9782841101,  Email- raveenjoshi200

- - Date-20.05.2021 /

To,
M/s V.L. Foundation
H.H, Gardens, Power House Road, Teh

(GST No. : Nil) Exempted As Hospital

-Ganganagar, Sri Ganganagar (Raj)

INVOICE
=__

Invoice No. | GST/ES/May-21/10

PAN. No. _’ AHPP]2487C 08 AHPP]2487C275
S. No. f Particulars B 8 ~ Rate Qty. J Amount
# Supply of Sewerage Treatment Plant 120 ,
1. gm\cm% ——
Supply of Different Sewerage Treatment \
Plant
a. | HSN Code - 8421 252500/ - — 252500/~
ﬂ Net Amount d ' l 252500/-
i | sgsT | o) | - | 22ms-
| cGsT _ . | ow) | - | 2275
| 1IGST e
'H ﬂ Amount Adjusted i # o #_ o ’ 0
| Total Amount _ b ’ | 297950/~
l Rupees R T -
(In words) upees Two Lakhs Ninety Seven Thousand Nine Hundred and Fifty Only
WH mm Axis Bank - 913020037989546 - IEC Code - UTIB0000097
etails

For SHUBH TECH ENVIRO ENGINEERS

R,
Praveen Joshi
Qmmﬁ_,o_a\\
< PR
wsﬂmzamwpﬂmﬁw,ﬂ_mﬁ@ﬁ

& RESEARCH INSTITUTE
SRIGANGANA® 7 (RA)
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