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STP Design Evaluation Report

Technical specification and design adequacy calculations

Design Basis

Design capacity : 300 KLD
Operating Hours : 24 hrs
Plant Flow Rate/Phase :13mé/hr
Design Flow Rate :13m3/ hr

Quiality logistics

S.No Description Unit Inlet Outlet Standards
1 pH 7-8 6.5-75 6.5-8.5
2 TSS mg/ | 200 — 250 <20 <30
3 BOD mg/ | 250 — 300 <10 <20
4 COD mg/ | 400 — 500 <100 <250
5 Oil & Grease mg/ | 5-10 Nil <5

Process Description

The sewage generated from the various sources will be collected in the collection tank
through the screen chamber to remove floating material and particle size greater than 20 mm.
The Screened sewage is then led to the aeration tank through Raw Sewage Transfer Pump.
Coarse bubble diffusers are provided in the collection tank.

In the aeration tank, air is diffused through special type of diffusers to oxidize the organic
matters with the help of air blower & diffuser arrangement. Biological treatment takes place
through SBR technology. In the SBR (Sequential Batch Reactor) Oxygen is bubbled through the
waste water to reduce biochemical oxygen demand (BOD) and chemical oxygen demand
(COD).Then the overflow from SBR tank is sent to the decanting water tank for settling. The
bioflocs formed in the SBR tank will be settled at the bottom of the decanting water tank and the
settled sludge will be pumped to the sludge holding tank through the return sludge pump. From
sludge holding tank, the sludge will be fed to filter press unit for dewatering purpose through

[

SCrew pumps. AT

The decanted water from the decanted water tank and then fed to the pressure sand filter,
activated carbon filter through filter feed pump for the removal of ;LsJ;;JIsp(_ér:}_dgd_:goli;ds, organic
matter, odour and salt of calcium & magnesium (Hardness). The disifitectat water.is.passed in to
ultra filtration unit pre discharge to gardening and flushing. Finally, aﬁé'r'-:ir_'eatment, the t-r'efatre_d

water is disinfected using UV disinfection system.
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In this process MLSS concentration in aeration tank will be maintained between 3000 —
3500 mg/L. To maintain this concentration sludge from clarifier will be recirculated to aeration
tank. The microorganisms present in the sludge will digest the organic compounds present in the
sewage and thus reduces BOD and COD content of the inlet sewage. Oxygen required for the
survival of the microorganisms will be supplied through air blower and diffuser arrangements.
The other pollutants will be reduced by various treatment steps as given above.
The treated water can be used for flushing & gardening purpose.
Components of STP
» Bar screen chamber
« Equalization/Collection tank
» Pre-Aeration Tank
» SBR (Aeration Tank)
» Decant tank
« Sludge Holding Tank
» Final Treated Water Tank
» UF Treated Water Tank
Bar screen chamber
Sewage generated from the development activity will flow by gravity into the bar Screen
Chamber, where bar Screen is fixed to arrest suspended trashy matter such as, paper, rags,
vegetable wastes, leaves, cotton waste etc. The bar screens have to be cleaned manually using a
hand rake and these screenings to be collected and disposed off at regular intervals to landfill.
Equalization Tank
Sewage free from trashy matters will be collected in the Pre aeration Tank by gravity. The tank
acts as a holding tank for the raw effluents in order to homogenize the wastewater quality,
control the dampening flow, constant feed water flow rate to rest of the treatment plant etc.
Aeration System (SBR Technology):
The wastewater thus received in the SBR tank is treated by Sequential Batch Process. The
reaction in SBR tank takes place in following step.
1. The reactor is allowed to fill with raw wastewater. The filling phase is often d|V|ded into
stages that include aeration to reduce BOD and to nitrify ammonia and then mlxmg without
aeration to promote de-nitrification. (Removal of nitrogen) '

2. A reaction is generally provided to promote additional biological treatmgrﬁt-":l - .

3. A settling or quiescent phase the follows to allow biological solids to settle.
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4. A decanting phase is provided to draw off the clarified effluent from upper portion of the
reactor

5. Often a small idle phase is provided to allow time for miscellaneous operations that may need
to occur to keep the reactors in sequence.

The SBR tank is provided with membrane type air diffusers. The main air header is
connected to a rotary lobe type blower, which delivers the required quantum of air to the system.
The raising bubbles from the diffusion membranes scrub the water more efficiently causing
molecular diffusion and enhance the dissolved oxygen level in the effluent. With organic matter
as food and oxygen for respiration, the aerobic bacterial volume increases day by day and starts
consuming the organic matter present in the water. In order to keep the bacterial volume high,
the aerated water is decanted to separate the bacterial floc and the same is re-circulated to the
aeration tank. The raising bubbles from the membrane diffusers also keep the content of the
aeration tank in a turbulent mode; thereby causing intimate mixing of bacterial volume and
organic matter present in the effluent for more uniform digestion of the organic matter. This
would result in uniform residual BOD.

Wasting of biological solids that are produced by converting BOD to bacteria needs to
occur periodically to maintain the design mixed liquor concentration and sludge age. Wasting
can occur at any die in the process sequence. Frequently, wasting is performed following the
decant phase when sludge concentration is highest or during react phase when the sludge
concentration is consistent.

The SBR's will be equipped with diffused aeration and decanting facilities. The discharge
from SBR systems is higher than the inflow because the same volume of water that entered the
SBR is discharged over a shorter time period.

Sludge Disposal

Sludge will be recirculated to SBR tank. The excess sludge will be collected in a separate sump
and then feed into a filter press arrangement where the sludge will be thickened. The thickened
sludge will be removed from the filter cloths manually and should be dried and used as manure

for gardening. The filtrate from filter press will be again sent to equalization tank.

Decant Tank .
The SBR final water is passed to the Decant tank. From here the treated Water |s pumped to the

carbon and sand filters, where the suspended solids, colour and odour will be:removed
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Pressure Sand Filter (PSF)
The treated effluent from the sump is pumped to Multigrade sand filter where further reduction
in TSS, BOD5, odour and color will takes place. This is a pressure vessel equipped with a
perforated under drain plate. Here the sewage will filtered with polystyrene strainers filled with
filter media comprising of graded gravel, sand and pebbles. The suspended particulates are
arrested and the clean filtered water coming out from the Multigrade sand filter is led to
Activated carbon filter for further treatment.
Activated Carbon Filter (ACF)
The filter water from the Multigrade sand filter passes through the activated carbon filter, which
is also a vertical pressure vessel. It is also equipped with perforated plate with polystyrene
strainers at the bottom and top perforated brass strainers. In between is the filter media
comprising of 900-1000 mm activated carbon granules over a bed of graded gravel.
In ACF any odour and to certain extent colour in the waste water is absorbed by

the carbon and the filter water is absolutely sparklingly clear.

. The backwash for ACF and PSF will be carried for 2 times per day and the
generation of water will be again recirculated to equalization tank.

. The Disposal of filter media from ACF, PSF will be tightly packed and resold out.
UV Disinfection system
The filtered water is treated in UV disinfection system where the water undergoes treatment with
UV radiation to get rid of pathogens present in the water. The treated water is sent for gardening
and the remaining is sent to UF.
Ultra filtration

The treated wastewater will be then passed to ultra filtration for complete reduction of
Total suspended solids, microbes and color of the water, since the wastewater is utilized for the
flushing purposes; we need the treated water quality in Nil TSS and BOD less than 10 mg/I.

The STP treated water is pumped to Bag Filter for finer filtration and it is taken to the UF
membrane where high molecular weight substances, colloidal materials, and organic and
inorganic polymeric molecules are removed. The Product Water is taken to Product .water

&

Storage tank and Reject is led into drain. 'R W
The UF system comprises of UF membranes housed in FRP"pressure tube. All
interconnecting pipe lines in UPVC & Pneumatic Hoses. Necessary instrumentation.iscprovided |

to monitor the operation of the system.

Almost all components/equipments of the UF unit will be pre-enginééi‘ed_,- pre-wired, pre-

tested and ready for use after giving necessary interconnections. The UF block will be totally
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skid mounted. Each unit will be a product of high quality workmanship, skilled and experienced
mechanical design.

. The backwash water from Ultra filtration unit will be again recirculated to
collection tank.

. The Disposal of membrane from UF will be tightly packed and disposed to
Hazardous waste authorized vendor.
Treated water Tank
The clear water from UF is collected in a treated tank and used for flushing and remaining water
is disposed through local body. This water is generally have desired characteristics required for

water to be used on irrigation land with 92-95% of BOD5 removed.

Adequacy Evaluation of the Sewage Treatment Plant
SPECIFICATION OF BAR SCREEN CHAMBER
Adequacy Calculation

Size of bar screen chamber :0.9m x 0.9m x Im
No. of bar screen chamber 01
MOC :RCC

SPECIFICATION OF EQUALISATION/COLLECTION TANK
Adequacy Calculation

Size of the Collection Tank :75mx6.1mx3.5m (SWD)
No. of tank 1
Volume of the Collection Tank, V : 160 m®
Flow Rate, Q 13 m3/ hr
Retention Time : 160/13
: 12 hours

Standard Retention hours for Collection Tank is 8-12 hrs

Provided Retention hours is = or > standard retention hours.

Hence it is adequate \ ly
SPECIFICATION OF PRE-AERATION TANK 14

Adequacy Calculation

Size of the Pre-Aeration Tank :21.2 sq.m x 3.7 m (SWD)
No. of tank 01
Volume of the Pre-Aeration Tank, V 78 md
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Flow Rate, Q 13 m3/ hr
Retention time 1 78/13
: 6 hours

Hence it is adequate
SPECIFICATION OF SBR TANK

Adequacy Calculation

Design flow : 300 KLD
No of reactor 1

No of cycle 4

Period of each cycle : 5 hours
Fill & reaction Period for each cycle : 3 hour
Settling Period in each cycle : 1 hour
Decanting Period in each cycle : 1 hour

Volume sewage to be Treated per cycle :300/4=75 Cu.m
Volume required for SBR tank . 75*2.5=187.5 cum
Size of the SBR Tank :53.950.m x 3.4 m (SWD)- 1 Nos
Provided Volume of the SBR Tank, V.  :183m3
Provided volume of the SBR Tank is equal to the required volume.
Hence ok
SPECIFICATION OF AIR BLOWER
Adequacy Calculation
Assume O requirement : 2kg of O 1kg of BOD

: 1 kg of BOD / 2 kg of O2

Assume BOD for sewage : 300 my/I =0.3kg/m?

BOD Load :300x 0.3  =90kgof BOD / day

Oz requirement 190 X 2 = 180 kg of 02/ day 1 Ay
Oxygen transfer @ 16% of SOTR 180/ (0.16 x 0.23 x 0.65 x 0.95) |

: 180/ 0.0227 =7930

a=0.65; B =0.95; Density = 1.16 :
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Air requirement =6836/24 =284 m3 hr

Hence air flow rate is adequate.

SPECIFICATION OF SLUDGE HOLDING TANK

Adequacy Calculation

Size of the sludge holding Tank :3.6mx35mx3.7m (SWD)
Volume of the sludge holding Tank, V 47 md
Flow Rate, Q 13 m3/ hr
Retention Time 1 47/13
: 4 hours

Standard Retention hours for Sludge holding Tank is 3-5 hrs
Provided retention hours is = or > standard retention hours.
Hence it is adequate.

SPECIFICATION OF DECANT TANK

Adequacy Calculation

Size of the Decant Tank :4mx85mx3.4m(SWD)
No. of tank 1
Volume of the Decant Tank, V ;116 m®
Flow Rate, Q - 13md/ hr
Retention Time :116/13
: 9 hours

Standard Retention hours for Decant Tank is 6-8 hrs

Provided retention hours is = or > standard retention hours.
Hence it is adequate

SPECIFICATION OF FINAL TREATED WATER TANK

Adequacy Calculation

Size of the Treated Water Tank :40mx10.3mx3.7m (SWD)
Volume of the Treated Water Tank, V 152 m® ;:' | "
Flow Rate, Q 13 m3/ hr '
Retention Time : 152/13

: 12 hours

Hence it is adequate.
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SPECIFICATION OF UF TANK

Adequacy Calculation

Size of the UF Treated Water Tank :5.6mx4.5mx3.7m (SWD)
Volume of the UF Treated Water Tank, V. : 93 m3
Flow Rate, Q 13 m3/ hr
Retention Time : 93/13
: 7 hours

Hence it is adequate.

SPECIFICATION OF PRESSURE SAND FILTER
Adequacy Calculation

Flow rate Q 13 md/ hr
Filtration rate for PSF (V) 15 m3/ m? hr
Q cAXV
A 13/ 15
: 0.9 m?
D2 :09x4/3.14
1114
D :1.0m

Diameter provided is 1500 mm

Hence adequate

SPECIFICATION OF ACTIVATED CARBON FILTER
Adequacy Calculation

Flow rate Q :13m3/hr
Filtration rate for ACF (V) :15m3/ m? hr
Q cAXV
A :13/15
: 0.9 m? k‘x_ g
D? :0.9x4/3.14 1
:1.14
D :1.0m

Diameter provided is 1500 mm
Hence adequate
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SPECIFICATION OF UV DISINFECTION SYSTEM
Adequacy Calculation
Voltage : 220-240 V / 50-60 Hz
Adequacy as per site conditions.
CONCLUSION AND RECOMMENDATIONS

Considering the following as the influent sewage load,
Suspended solids - 200 mg/L
BOD - 350 mg/L

The final BOD of the treated wastewater from the proposed sewage treatment plant will be < 10
mg/l and the suspended solids concentration will be within below detectable limit based on the

above evaluation.

REFERENCES

1. CPHEEO manual on sewerage and sewage treatment (second edition), Ministry of urban
development, New Delhi, December 1993.

2. Wastewater engineering, Metcalf & Eddy, Tata McGraw-Hill Edition 2003

3. Sewage Disposal and air pollution engineering, S K Garg, Khanna publicatios 2006

4. Sewage pollution (Parivesh- February 2005), CPCB, New Delhi

*khkkkkhkkkikk E n d Of re po rt *khkkkkhkkkkikkikk

M/s. Eco Tech Labs Pvt Itd 9



2

T

W,

AY | PARKING g7 BASEMENT FLOOR LVL

&
2
B
&
t‘ CAT WALK
S 1) 1 ‘

- 53 3

5

SBRTANK  sogwo) 3 STP PUMP ROOM B

o e et =l w STP BOTIOM LY

$ SECTION-XX

Dr. A. DHAMODHARAN
(NABET APPROVED EIA COORDINATOR)
NABET/EIA/22-25/SA 0222
Environmental Consultant
0 Eco Tech Labs Pvt. Ltd
EQU:AL:{ZKATION ssawor a7swi Plot No.48A, 2nd Main Road, Ram Nagar South Extn.
Pallikaranal, Chennai - 600 100.

PUMP ROOM \
\ e SECTION-YY
ROOM !
STP PUMP \
\
1
]
‘,. o = S e,
01 { EQUALISATION TANK 7.5MX6.1MX3.5M{SWD)
N O S T R 02 | SLUDGE HOLDING TANK 2.6MX2.5MX3 TM(SWD)
03 | PRE-AERATION TANK 21.2SQ.M X 3.7M{SWD)
E 04 } SBR 53.95Q.MX3.4M(SWD) i
E 05 | DECANT TANK 4.0MXB.5MX3 4M{SWD) 115KLD of
& 06 | FINAL TREATED WATER TANK | 4.0MX10.3MX3.7M(SWD) 152 KLD of |
[0
o 07 | UFTANK 5.6MX4.5MX3.7M{SWD) 93KLD o1
TRO DA RIVETON Y| DRI T R - | : | (RRWN:
e o1 123.01.24 FOR APPROVAL AV | C LATHAN ASSCCIATES f D AP, T ¢ L | i |A VAISHNAVI
£ |02 131.01.24 FOR APPROVAL AV | (0ld No. 182) Mc Nichols Road, | Enciove | | e "- S AP“;*_"‘e'“
v ! | Rl st o o < | | Poonomalli High Roud, 2% Venkelakrishne Road lat.No--1AFirst floor
i 03 :11.06../4 FOR APPROVAL M.S ii(ibouk Chennai - 600 010 RAPuram Piol.Ne:1879,18th Main Read,
| , O RAPum . = {Anno Nagar West
Chennal — 600 028 s S
] Chennai~600040
PH: 2495 7991 ; . i
L E-Mgil:projects.dandressocictes@gmail.com | |




v/ our services doesn't just end there
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Buying & Selling Services

“ Property Buying Assistance, Property Selling Support, Market
Price Analysis, Owner Outreach and Negotiation.

Legal & Documentation Services

“ Certified EC, Patta, legal opinions, property verification, due
diligence, litigation solutions, and legal heir certificates.

Property Development & Approvals

V Building plan approvals, construction, layout and sub-division
approvals, zone conversion, and occupancy certification.

NRI & Investment Services

\/ Escrow Services, Rentals, Litigation Solutions, Property
Valuation and Property Management

Compliance & Special Services

V Demolition, Vaasthu checks, regularization of unauthorized
buildings, and office space solutions.
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v/, empowering your real estate decisions
with smc:rt/t/o/g,l__'_s,

Property Valuation & Cost Estimation

“ Guideline Value, Apartment Composite Value, Stamp Duty & Registration Fees
Calculator, Building Value Calculator, Capital Gains Calculator, Area Unit
Converter, Length Unit Converter

Ownership, Compliance & Legal Verification

V Encumbrance Certificate (EC) Search, Find Your SRO, Temple Property
Check, WAQF Property Check, View Patta/Chitta, View FMB, Patta
Analyzer, EC Analyzer

Zoning & Land Use Analysis

V Land Use Zone Finder, CRZ Zone Check, Aquifer Zone Check, CBA Check,
EWS Check, Road Width Check, Proposed Road Widening Check, FSI
Calculator

Property Documentation & Workflow Tools

\/ Forms & Templates, Document Generator, Document
Translation, Dictionary

Vastu & Property Management Tools

V Home Vastu Shastra, Plot Vastu Shastra, Property
Management
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