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wgFd Ffafa gfddes (Reqd v aoierea)
AT TSAT gRA fARIOT (Sl a3), sarer
YT HET: 145/2025 - HeIARTIVT AAT TATH Tod TSTEATHA
Y feeTish: 28.10.2025

1. afAfa #1 7o T 35T
AT TSI gRA 0T, Fedl 817, HITel garT Al 28.10.2025 & 91k
3 & 3Tl H Teh G WIATT ST &I 15| FATT T 3¢ Fgar
faTiRa frar aram:
o USEd IAH SO (AJHSA), Pleqdel-a_E AT W Fud gEafad dads
SIcHT TAlT (STP) TS &l Tl T [AJIETOT T,
o TS H AlGer IR, GTeRviT FaesRMedn, {fA 3uder td |rAToiR
Hscjd-ﬁ' T TLATcHS Hediehed e,

o YT T Aarfaat fr gt va 3r3ardesT ST gAY vd AR SERIoT
FAT

afafa & e yfaafRat &1 afFEafea fear T
1. TSIl Shelerel, Hlcydell-a6Us & FiafAre
2. Wy |iHd, TSI AT YeNUT THIF0T HSel (RSPCB) &1 Tidfeifer
HEET-ATHIGA faawor:
o ARTHAEET I W AN AN, FIRTENA, Hreqdell-segs H TR
FRRRY (0IC) fAgerd foham aram| (wfafafd aRfRrse-31)
o e Felrex & AT A ITGFd, TR IRV, Fleqdell F AATT FeT AfAT
forar amar| (gfafaf aikferse-a)

2. ¥y fadiator & faf¥r va Adator g

Tgerd WA o [&atieh 18.11.2025 T Tsied ATH FSIEME (TJelor), TET HEAT 1418,
1425, 1425/02 YA STP &I &l faeda fadiefor fea

fAdretor & el fAesr 31wy sufeya a-
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IRATSAT FATaTT Uil TA/TH FAhITe da¥ flfdies & 39 aRATSTT gaere &Y
Il W 39TEYA UIT T
ARASTAT faaRor (ST f Toldl eaRT 9&dq):

o YUEAIAd STP & dT: 10 MLD

o ddeileh: SBR (Sequencing Batch Reactor)

o IRIISTAT ARTA: 225 TS

. UBYTSH YT H HR: T dF qor
aAfa o Adeor & ke wa & Hiafow Rufa, s Rggae
THRI/AHCEIA HTIAY, ehead enféie T, g, Aae aifafafear qur
GHTfad GATeRuNT gaATal & faeda 3raeliehst foham aram|

3. fAfetor & SRer red g sradia
3.1 JE&dTfad Tl &1 sianfere g #Hifas w@ea
T AET F5F (FICYA-aR A) F HT g3 TgIIIN WERT T AAH
14191 B, Foreeh adATeT 39eT—
o TER AT TT I IMYfd T,
o WNTTsdy 9ier T,
o ATHIOT FERIIT &7,
o T AT 3TAETHA AT
& &0 & fFar S T@T B

3.2 TR SARC Ud ATdoifeieh STl aETIeAT
(a) gferg =i
IS & FHIY qU=gsr ael A U @fshd Qo il Farfad 91$ a1g, S Sy
FHIelel-cFaEdT & T FgeaqoT gl
(b) PHED YTUeT T UG STel EIAAT
fAfeTor A 31cdd Ageaqul STeTqfd ST 9T I
o UT TR AT AT e (Al 9636478525) 3T W 39T el
o 3T THR HICYdell AT & FIg-ATH 1-1 8¢ el MYt g8 Gfar Tt
¥ fr S g
o IR F FAT & THE ST HSRUT AT Hi[g &
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o 400 KL &THAT ohT Clear Water Reservoir (CWR)

o 200 KL &THAT shT Overhead Service Reservoir (OHSR)
TUST & UM PHED & el 10 SRl HATfeId UTT 91T, ST shed Siel &l fAaffrd
TRt ¥ ¥

3.3 9RE # Rua aReaFa ey s&e
T & A T IRcIFd TN fagamed #ae1 &1 @7 faeggaAe a1$ 151

3.4 T A8t carT gaTRigor

SIITHIT 120-130 T TS IR @MT 91T &

g FAE s-7 e TS|

I @RT 3G9 Har foh A gl gRarer Teue FAfFAE” & A
ST AT |

qIam %?oraa‘”réan arEer (barbed wire fencing) JTHTOTY CaRT Fr 9T§ gl

3.5 faegd ems=
U & d A 33KV fdegd oS+ faRey feer # R ar$ 718 gl

3.6q§”’€rﬂra‘r
TAST T ar fEemsit & & 3uaey §, fFad TU aeTHT 39T g

4. 3mHaTH FUd aTffe T Gegeie EEHT
feror & e AT I ars 1E;

1.

ITIRITEAT — ST3T$IT 600 IMTAT Y &THT ATell FST IRl HET AT & 37 IR e
gl
HaTaTe Tl AT - aiteren & #HAT FUa yH@ anffies we|
MRAT AR FHT & & Al -
o U HiCY YEAId U & TehgH FHIT,
o &I fatdy faem &7 s+ & 37 uR fed|

MSRAT e’ FHACTT & 7-8 TRAR — IEATT A & AT Tl ¥ el
e 9w |
HEY A Td JSIR &1 - el & ST 100-150 HieX ¥ f&Ua &
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5. AT fAarfaal & darg vd 3+ehr 3mqraar
AT & 3 TURT ARRGT T FHe Tiafftat & araha &, S=d gqa—

AT fashA TIgT (8003043753)

#r GelT Ired (9928579387)

AT faspe A (8619956707)

AT 31ferer FHAR (8690717474)

A AT TR (9922971051)

A FIH Ired

#r 3G T, ot IRYe deET (7757158687)

A T ST AGRIST, 8 a1 ot Afex (9784648663)
A TEAW AT (8005710040)

TN fAafaal qart thAd vd Fuse et R | qed snafaar-

1.
2.

b

o vk w2 o

U & [oshe alfdieh T 8l @ AT T icher o]

gl SIS & gifer, Aeoy, o Fgdc e @ A Shae yenfad g &
3RIT|

faeg#AET deRIauT Sl 75 gl F1 $77|

fearerT a7aeT, aMeIrell @ SRAel & HHAT STP FATYAT Y 3 Sardm |
$-STel TUT T I 3MTeIehT ekl I TS|

IR 9R¥E FT 9a&T —

STP &THT: 10 MLD

q’r@'ﬁliﬁ: SBR (Sequencing Batch Reactor)

IRANSAT AT 225 WIS

Hatsr Aea®: Hieqdell H FYOT AR A el s Wo18 S gl g

A sEaTfad oA ToT THR T TMidAcT arell i &

DPR U9 f3Smger: MNIT, SR garT faffiad odigior va eqaifed (Jfafai

gRfrse-a)|

STP TUTYIT T HTGTHT:
o FEYdell AR & IcUeel glel dled HIAST & A=A ITAR & AT |
o STP ¥ 3UAMRA Sfel ESRUA 3STAT3S Coh H HAGIA I 3T, STHIOT

TETS, UTSYaTSal TR ScA1fe;, H 39T foham Sroam|
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o el st R &1 gar Bwmmer A e
8. PHED HIa:
o Borewell THITAA AGT BIdT, IMATHRAT &l T FATATARA Ty AT |
9. FaTRIYOr:
o AT T FeTRIYUT JYTE IWT ST
o ARG TAGIROT HTGLTHR EIM, A AFA I 3 T W AT ST |
10. UTfA® FUS TF T e
o 3o¢ FRH YRR T TN AT AT FgT TG
11. MRITAT EERT NOC:
o A e S 9 Gar |IATY, AH TS G@RT &l 17.05.2024 T STP & NOC
e fr 9 (yfafaf aRfase-g)|
12. STP FATYANEROT W e sk gataofa faem:

o IR RN TSEAT T YGNUT @G0T 1S, @ qd CATIA/EATeled g FFATT
qIcd 9l 38 d1G &1 Hdel gieHe Talie (STP) T TATTAT 3R Farele fohar
ST |

o YU §N, 3 H 3eai@d TA, T @I TFE&AT 714/660, I STP I AT
TUH  TUCEART e W Ty R JAaRed fadg sigr 939, g
IeTATT TR ST X15-16 S &

. g o e & AT ¥ F 399 @O TUAT AL & SToEgor 87 (e
TRAT) H AT g1 Tt faaor $r 9fd Helded-T W 39y g

T 3WFd FATT 3dellhd Td [y, AT TSI gRa 3ifetor & 3meer
feeTier 28.10.2025 % 3requTeret 7 GEd fhv am w@ £l

|
feromdY i HgFT F9K IRwE,

=

H5™M,
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e b PROPOSED STP KOTPUTLI SITE
S TOTAL AREA- 17410.5099 SQM
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18-NoV-2025 11:46:44 AM

263° W

Alwar Road

Chaturbhuj

5 %.w Jaipur Division
S £ AU et . Rajasthan
18-Nov-2025 11:51:32 AM Altitude:301.8msnm

o e 12 5BGW Speed:0.0km/h

ndex number: 3218 Index number: 320

Chaturbhuj

b

Barbered Fencing and Plantation
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Electricity Line

Gaushalla

. Alitude:300.2msnm

L e—

“Nhds @
aipur Division §
"~ Rajasthan B

Speed:0.0km/h

ex number: 325 E8%

b

School Boundary

UL e

18 Nov-2025 12 07 04PM
10w

Chaturbhuj
- Jaipur Division

- . Rajasthan
. Alitude305 fimsm

Speed1.6km/h
Index number; 329



PHED OHSR & Lohar
community’s Temporary
Houses

18-Nov-2025 12.07:13 P
200" W
Chaturbhu
Jaipur Divigion SRR
Rajasthan e

Alitude:305.5msnm R

Speed:0.km/h
Index number; 330

%
village Chaturbhuj ™,

F

18-Nov-2025 12:23:44 PM
1 326° NW

Chaturbhuj

Jaipur Division

- Rajasthan
Altitude:298.6msnm

Speed:1.8km/h
Index number: 333




Sh. Chunna Baba Temple

d adjacent to the site and
M crossing the road.

18-Nov-2025 12:24:32 PM

- 170°S

e 1 Chaturbhuj
g ool Jaipur Division i

*P’c o Rajasthan > ik

Altitude:302.9msnm deB307.0msnm
Speed:0.5km/h sdisiOkmy/h|
Google Index number: 336 : "ber: 338

Rajasthan



119

PHED Bore wells
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PHED Bore wells



PHED Bore wells

Proposed STP site
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Government School Boundary

FO1046

T
Longltuds; 76.242116
Elevation: 56'25‘&?6 =7 B2 m

Shri Chaturbhuj Maharaj Mandir
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[Latitude: 27.700676
Longitude: 76.243




. o




Conversation with Local villagers
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HAT-3f

RSPCB

® TS 50 W 18-509-17799-407-43-145/2025

FHI®: U- F.10(793)RPCB/Legal/NGT/2025/ )V 3Y- |)3 € WL:EH-ZOE
G pd i.  aey/afEEyerdd Ho: ORIGIONAL APPLICATION/APPLICATION/145/2025

ii. oA SATYANARAYAN SHARMA
iii.  werfiufaar: state of Rajasthan & Ors.
iv.  T9Tay %1 NATIONAL GREEN TRIBUNAL (NGT), Bhopal

et ufsean g, 1908 (@i ST, 5 9 1908) F MW xxvi F FEH 1 W2/ xxax S FEH 1 ¥
erfer Ve Al 1 T HYd g4 HerEieH Asquld Heled / SR &1 31X § I venur s sndiarie uede
géﬁgﬁaﬂmﬁamﬁqﬂﬁﬁu A /AT U U e 8 P @t v sifirer R g
EIGIEES
Ty SHfUBTHAHGUS $1 M Regional Officer, Kotputii-Behror
HeH: Regional Officer, Kotputli-Behror

Ucl: Near Laxmi Narayan Durga Mata Temple, NH 48, Neemrana, Kotputli-Behror-
301705

Mobile No / Email : 9829664373 / rorpcb.bkt@gmail.com

YW HRERIEH<US 31 U8 siieE T s & 6 & somur ffYy ud fafte @nf fevm fgared, 1008 &
4 233 § IR aifiva od Siedl & sifafvad oot Fafde & e v v e off wafed 3

1. YR & ql & W F aeprel SaeE SR T8 HATTH e S5 1 SR Tee i sifiiae § md
Y e B axge sriare sEifed Bl

2. TR @i faaatg § waia e wefmiewessitm ey Rfmmoios R st/
ST AET Ud YU o TR Ed S|

3. uHu # 3o 13 il qw ud el @ wRiaE SryET d uid e uieded Ul ol & SIuR B
TERU 1 T HHTIR TUIE Wiade] TR $d gL U@ 0 afafitas ser oifed ovd 84 S voreta
SRl Ud AT v & HicRam/I Ufase % g Srasas~AsE® 8, aUR &3

4. TR SSRYAT-auS Gafd URIGEE SHMA A T Ud qerids [atu Ui i au@y finmys
1 Ul 1 9, UMl s mmETs & U & WY YU @ H Juga s, s wweo @t
SR HTER qureTs R & sifofias veww o1 favgas &1 feisaR e v seay sAuR, Tafie
foam, fufyg, aiffrgamn, oz ud Ren-Adr o) ol o 8 gar Sgei W [l 9= aaadys=an
ey & A0 81 1 & (List / Details of Dates and Events, Act, Rules, Notification, Circular, Guidelines
etc, Courts Judgments relevant & under reference) 3 TR} siftifimmays e @ S I A RAYFT &
HINSEHYR F1d $ 39 sl & Ao 58 |

5. gy # GRR 58 §F ad arey el Gfdeey glanrify urfa v enfe @ Rynfy qures
Rl /3R od ot 1 Sif¥ieig & Ty U e o wid, e SR W Srfa! 9mnd @ orh 21

6. W USRI gR1 UE 1 qums Ndid e 8 wF Ul THe aaveen sieRmReen
iEFRiIEdre S Rers/sfia veifdasa 1 veew 7 dfl 39 P 81 ) W el sftesn @
il s Hves Fifed Sidarg] Fed 31 wid|

7. Ui Sl RAH-<aE YT & YHTd, HHEs Ud areud aul 4 sfiee & Ty aur @i ud awie
ST @ FIUH HIF HEIH U 0 Fara/seiaie ofe sar = § wed st

8. UHRY Sl AH-au® a1 Sudad quiers fade ud St & Wy uuid et gr ueei siftam
T HfFaY: T Fe [fed sumgosniia) FHRids gsmie ot & oif2 3ar Famm
S R UreEfid axas W@l Ud queia siftdedl & gEaaR Svaise dull S SrE Gy
AT fafdan 3 TUrRies ST H1 UG s

9. UHRI iUl <A # 03dl &1 38 Uadi sfiadd & Wy uee vaEd) uiv ud Tdan
wifer & gaaisl wigd suae 3, g7 s o)

10. wurdt effriAT<as et § aed & Fuika 3 78 g9 #t ade, v @1 Wi vl gl
Frifee 819 arell e Frdard @ wd v v @ wda 2 |

1, T SR e Ak G2 ) e .-
B IR Y R e, HfcE Ul U @ adae Tdinen
ST | 70 X ATy J W B i wHR S
Tl R v el <@ , i

12, w4 eifdsRlAr-ag® uds axiag Uil & Srice
B TGHE B A ST AR LITES S I 3 7 £

13, wuidt sfierarans §R e 3 B SIS, Fag), HUmeRen Aamheve s
& SRR Jenfiert @1 & & au after e & I FAEmsmreRf #t
SRITOeT it STt @t & Rt fer st offfEf A i virdeet vrega ¥
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14, 4R SfeRlRmaas e § Wy B U SR Il SREaar S v & 9 aEed S Ry, sk,
foyofa % s ofa =arrer & we & asT vy B g 3

15, UHRT sifsRiaaas &1 eifia fum & faeg afa fofg & g & emmdt endielin sdard & sy
R SR TS @ Fafea sivar Mo it srere 87 a9 PR

16. TR S0 ATEeH0 UHIOT @1 Aie T 8 = favm 2 39gge uTes F Ruffe o aost
1 HYRY S Gd LITES/Updation Center &1 F5T §HY TR W0 T & SRIa GeT Uedd &1

17. Wi iffsRyAE=Ts & RErRoAagd eF & R & srya vaww o aurdt sferamags
] BFHNG 89 T w1t Ul @) @, garefed, sfiee, ammed andte Ot ok 9O R e &
Ffee g arell srdarg! @1 faaeu 5dF wurdt sfteryammags @ Suem Seam S 3R 39 o
1 g B Sl FRufRy I S o WiTaT W o (L.P.C) WY AR g

18. afe aWRT SfUeRimTTs Soded Fax o SUaN TRl § Suar 96 Wi HEEe ar ST € | @ B

NS FTaTe! B ITRard S
(Sharda Pratap Singh)
Member Secretary
FUH: U- F.10(793)RPCB/Legal/NGT/2025/ |13 Y- 135 feAiT:-84-11-2025

of

wfafaitey Frr & gl wa eravge srdard &g i 8-

1. Regional Officer, Regional Office, Rajasthan State Pollution Control Board, Kotputli-Behror, appointed as OIC on behalf of
RSPCB with the direction to prepare the parawise factual report, contact the counsel of the State Board and get the draft
reply so that same may be filed with approval of competent authority before Hon'ble National Green Tribunal, Bhopal. The
OIC is also directed to discharge duties of the Officerin-charge of thecase as prescribed under rule 233 of the Rajasthan
Law and Legal Affair Department Manual, 1988, .

2. Shri Rohit Sharma, Advocate, E-5/43, Arera Colony, Bhopal, Pin-462016 Mobile No. 8435256569 with the reguest to file
the reply, act and plead before the Hon'ble NGT, Bhopal on behalf of RSPCE. You will be paid fee as per RSPCE office
order dated 05.03.2020.

Member Secretary f ¢

Signature

Digitally signed by da Pratap
Singh £ /
Designation \esig€r Secretary

Date: 2025.111

4 40:07:30 IST
Reason: Approv

RajKaj Ref No.:
18642579
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Frafea Rren saaes 1@ Rrar e, Prepra-qede Voo exihe

A EMAIL DM, KOTPUTLLBEHROR RAIASTHAN@ GOV.IN
WHI® /77T AN D 2000
A 2025 3016 v signed date

e

arrdia oYy wRa urawor sarer @ U WEN 145 / 2025(C2)
WYY werHToTe ol g e e g o o e ander (S0 28
¥02025 IS A qrei gty gy o amawl @ GEE H ST ST
B IgE, TR REE Hegaen @l aeeenewal o afaf® Frga s
PR e o @ 5 98 Uawor § e id @) J1EvE Al w A
Sevo & wEed UHERI Q@ gAY @fid BY SEEEREGdl Bl AR § AT
Wwﬁ'q@ﬁmgﬁf?ﬂﬂﬁﬁawmaﬁwvﬁ
aeeTENGd B wAe uRqd fhar s gifad e |
FeT—H0 TSNS BT ARY
Y G\ TR |
(Frer M)
IEGUEEESS

By —98S

HAiE /o /T SNEL /2025 / F0)F — FoI9 fa-ie—signed date
g —gael, el Ue anavas HrarE) gg W &
1. SUETS ARG, Hiegde |

2 a@ﬁmqﬁﬁ,ﬁz@?ﬂﬁmﬂmﬁ;
3 WWWWWWWW—mw
a@ﬁ,wqﬁwﬁmﬁwmﬁﬁmﬁmm

FrIaTEr B UrerRi |

INEISESSS

Pregel-qEIS

Signature valid

ka Goswami
& District

14:37 IST

Digitally signed br
o Designation | lle
Wi Magistrate
3 Date: 2025.11.
Reason: Approv
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OFFICE OF THE MUNICIPAL COUNCIL KOTPUTLI ™°

Letter No: NPKTP/2023/ 9 2 5 Date: 0‘2_( @.‘] 1}9\‘1

To,
Project Manager,
M/s Technocraft construction Pvt. Ltd.

1 pef text here
Address of Contractor: 5-550/51, Office No. 214, First Floor, Schaol Block, Shakarpur,
Delhi-110092
Email: kotputli.project@technocraftconstruction.com

Sub: Providing, laying, jointing, testing and commissioning of sewer system and all ancillary
works along with Design, construction, supply, installation, testing and commissioning (Civil,
Electrical, Mechanical and Instrumentation and other necessary works) of SPS, MPS and 10 MLD
capacity STP based on SBR process with provision of 1 year defect liability and there after 10
years O&M for Kotputli town, Jaipur District, Rajasthan. Approval of Basic Engineering Package
(BEP), Overall Engineering Package, Plant Layout, Piping & Instrumentation Diagrém &
Hydraulic Flow Diagram of 10 MLD STP at Kotputli.

Ref.: 1. Mnit letter no. 2598 dated 28/06/2024 Vetting of Basic Engineering Package (BEP),
Overall Engineering Package, Plant Layout, Piping & Instrumentation Diagram & Hydraulic Flow
Diagram of 10 MLD STP at Kotputli.

Dear Sir,

As per your referred letter of MNIT Jaipur Vetting of Basic Engineering Package (BEP),
Overall Engineering Package, Plant Layout, Piping & Instrumentation Diagram & Hydraulic Flow
Diagram of 10 MLD STP at Kotputli are reviewed and same attached here with approved copy 1
set of drawing of Cross — Section of Road Restoration for Bitumen Road is released for ‘;Good
for Construction”.

We appreciate your consideration of this request and look forward to your response.

En-closer:- As abave

Sr. Title Drawing No Rev.

1 | Basic Engineering package (BEP) R-0

2 | Overall Engineering Package R-0
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OFFICE OF THE MUNICI’IF’?A(I). COUNCIL KOTPUTLI

3 Plant Layout TCPL/MCK/KPL/10 MLD/LAY/01 R-0
4 | Piping & Instrumentation Diagram SFC/A3/D1065/01/01 R-0
5 | Piping & Instrumentation Diagram TCPL-10-PR-01-001 R-0
6 Hydraulic Flow Diagram TCPL-10-PR-03-001 ; R-0

Letter no. : NPKTP/2023/ 92 (,- 327

Copy to:
1.) Commissioner, Municipal Council Kotputli
2.) Guard File

Executiv§ En%neer

Municipal Council Kotputli

Date: © Q\ Q") ))\“-1

Executivg EngiEeer

Municipal Council Kotputli
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Malaviya National Institute of Technology, Jaipur- 302017
Civil Engineering Department,

Prof. Y P MATHUR

Mobile 9413941350
yogeshpmathur@gmail.com
ypmathur.ce@mnit.ac.in

MNITICIVILAY PMICON/TECHNOCRAFT/STP/2024/2598 Date: 28.06.2024

Ta,

Executive Engineer,

Municipal Council, Kotputli,

Jalpur, Rajasthan

Email: keiputiiulb.jaipuree vahoo.con.

Sub: Providing, laying. jointing, testing and commissioning of sewer system and all ancillary works along with
Design. - construction. supply, installation, testing and commissioning (Civil, Electrical, Mechanical and
lpstrumentaton and other necessary works) of SPS, MPS and 10 MLD capacity STP based on SBR process with
provision of | yedr defect liability and there afler 10 years O&M for Kotputli town, Jaipur District, Rajasthan.
Verting of Basic Engineering Package (BEP), Overall Engineering Package, Plant Layout, Piping &
Instrumentation Diagram & Hydraulic Flow Diagram of 10 MLD MPS & STP at Kotputli.

Rer: 1. your lerter no. 605 dated 05/06/2024 Request for Vetting of Basic Engineering Package (BEP), Overall
Engineering Fackage. Piant Layout, Piping & Instrumentation Diagram & Hydraulic Flow Diagram of 10 MLD
NES & STP ar Kotputli.
Dear Sir

With reference to subject mention above, the Basic Engineering Package (BEP), Overall Engineering
Package. Plant Layout. Piping & Instrumentation Diagram & Hydraulic Flow Diagram of 10 MLD MPS & STP at
Kotputltis reviewed & vetted,
W here by atached vetted following Design & Drawings as detailed hereunder in 02 sets:

|_S. Nii. Deseription i | Drawing No / Rev.

[ ;tS:!:r'c 'li-n'g_:ja;é;'iﬁ'g package (BEP) & Overall Engineering

Pae |i23'.'_l.'
TR

2 Blant Layoul TCPL/MCK/KPL/I0MLD/LAY/01/ R-0
3| Ilydraulic Flow Diagram TCPL - 10 - PR- 03 — 001 / R-0
E ! ]’ii;i_i'r:_f & Instrumentation Diagram TCPL-10-PR-01-001/R-0

SFC/A3/D1065/01/01/R-0

Thanking yvou \m/
Y. P Mathur :
L= \N“‘p"

Cuapy o P‘P kﬂmw‘ \l“
. P%ﬂ Et:-u:ncil Kotputli

1) [':um&mﬂgﬂ.
2 \-WWMIC{[UH Pvt. Lid




Basic Engineering Package

10 MLD Sewage Treatment Plant at Kotputli
Based on C-Tech SBR Technology

here
End User

Municipal Council Kotputli, Rajasthan

Submitted by
M/s. Technocraft Construction Pvt. Ltd.

29" May, 2024
SFC-A4-D1065-BEP-C-Tech-RO

Technology Provider e
/c SFC Environmental Technologies Py,

21* Floor, The Ambience Court, Sector -~ 190, Vashi,
Navi Mumbai — 400 705
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f C-Tech BEP
C SFC Environmental Technologies Pvt. Ltd. 10 MLD STP at Kotputli, Rajasthan - D-1065
INDEX
SR NO. | CONTENTS PAGE NO.
1. ABBREVIATIONS 2
2 INTRODUCTION 3
3. DESIGN BASIS 4
4. PROCESS DESCRIPTION 6
5 PROCESS DESIGN CALCULATIONS 14
6. DESIGN OUTPUT 31
7. INSTRUMENTS & CONTROL PHILOSOPHY 32
8. EQUIPMENT LIST FOR C-TECH SYSTEM 34

End User: Municipal Cauncil Katputli, Rajasthan
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ABBREVIATIONS

BOD:
BODs
coD
TSS
VsS
NHa-N
TKN
NOs-N
™

SV
SRT
MLSS
MLVSS
RAS
SAS

5

3 Day Biochemical Oxygen Demand (at 27°C)
5 Day Biochemical Oxygen Demand (at 20°C})
Chemical Oxygen Demand

Total Suspended Solids

Volatile Suspended Solids

Ammoniacal Nitrogen (as N)

Total Kjeldhal Nitrogen (as N)

Nitrate Nitrogen (as N)

Total Phosphorous (as P)

Sludge Volume Index

Solids Retention Time

Mixed Liquor Suspended Solids

Mixed Liquor Volatile Suspended Solids
Return Activated Sludge

Surplus Activated Sludge

working

Standby

Store Standby

End User: Municipal Council Kotputli, Rajasthan
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‘ INTRODUCTION

Municipal Council Kotputli has placed an order on M/s. Technacraft Construction Put.
Ltd for Design, Supply, Construction, Installation, and Commissioning of 10 MLD capacity
Sewage treatment plant using Sequential Batch Reactor (SBR) Technology at Kotputli,

Rajasthan.

M/s. Technocraft Construction Pvt. Ltd is sourcing the Cyclic Activated Sludge Technology
(C-Tech) component of the STP from SFC Environmental Technologies Pvt. Ltd. SFC is a
global wastewater treatment technology company. It has its headquarters in Mumbai
with group companies in various parts of the world. SFC holds the patent rights of C-Tech
process. This technology is extensively used for treatment of domestic sewage and
industrial wastewater to highest possible quality at a very low cost of treatment and by
using minimum space. There are numerous plants working worldwide and in India based

on this technology.

This is the Basic Engineering Package for the C-Tech system.

€nd User: Municipal Council Kotputli, Rajosthan \}\ :% \_:_m- ,/ép/\/’ /

N
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DESIGN BASIS
A BASIS OF DESIGN
1 Flow A
a  Average Flow = 10.00 MLD
= 416.67 m’/hr.
b  Other Flow (Assumed) = 0.410 MLD
17.083 m3/hr.
¢ Total Average Flow=a+b = 10.41 MLD
= 433.75 m3/hr.
(' r = 0.120 m3/sec
d  Peak Factor = 2.25
e Peakflow=axd = 937.50 m?/hr.
f  Other Flow (Assumed) = 17.083 m3/hr.
g Total Peak flow=e +f = 954.60 m/hr.
= 0.266 m?/sec

RAW SEWAGE CHARACTERISTIC (As per tender, Sub Section 2 5TPs & associated

¢ works, 1.4 Raw Sewage Quality, Page No. 93)
BODs = 300 mg/L
coD = 650 mg/L
( TSS = 650 mg/L
TKN = 55 mg/L
TP (as P) = 6.0 mg/L

End User: Municipal Council Katputli, Rajasthan

S
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DESIGN QUALITY OF TREATED SEWAGE (As per tender, Sub Section 2 STPs &

> associated works, 1.5 Treated Sewage Quality, Page No. 93)
BODs @ 20°C < 10 mg/L
Annexure
cob e text here s 50 me/L
TSS < 10 mg/L
NH4-N < 5 mg/L
TN {as N) < 10 mg/L
TP (as P) < 2 mg/L
Note:

1. Any variation in the Inlet Design Parameters as mentioned above may affect the

performance of the System.
2. There should be no ingress of industrial effluent with the sewage.

3. Oil and Grease at the inlet of the C-Tech basin should be less than 10 mg/L,
accordingly suitable Oil and Grease removal system should be provided before

C- Tech basin.

End User: Municipal Council Kotputfi, Rajasthon
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PROCESS DESCRIPTION

Raw sewage after primary treatment (Fine Screens and Grit Chambers) is taken to

C-Tech Basins by gravity.

C-Tech is a Cyclic Activated Sludge process technology which is the latest and 4%
generation of Sequential Batch Reactor (SBR) process. The C-Tech system specifically
refers to the use of variable volume treatment in combination with a hiological SELECTOR
and OXYGEN UPTAKE RATE (OUR) control, which is operated in a fed-batch reactor mode.
The Cyclic Activated Sludge process technology represents a certain technical

development of a process philosophy over canventional SBR technology.

The incorporation of a multi cell biological Selector in the front — end of the System
distinguishes it from all other technologies (Generic SBRs). The raw sewage enters the
Selector Zone, where anoxic-mix conditions are maintained. Also, a part of the treated
effluent along with activated sludge from the Aeration Zone is recycled here using Return
Activated Sludge (RAS) Pump. As the microorganisms meet high BOD and low DO
condition in the Selector Zone, natural selection of predominantly floc-forming
microorganisms takes place. This is very effective in containing all of the known low F/M
bulking microorganisms, which eliminates problems of sludge bulking and sludge
foaming. This process ensures excellent settling characteristics of the biological sludge.
Also, due to the anoxic / anaerobic conditions in the Selector Zone, De-nitrification and

Phosphorous removal occurs.

o
End User: Municipal Council Kotputli, Rajasthan \{k:}\\*’k A
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Fig 1. Components of C-Tech SBR System

There are Two operating C-Tech basins in the plant. These C-Tech basins work in sequence
and the influent flow is distributed using Automatic Gates provided at the Inlet Chamber
of C-Tech basins. The C-Tech basins are equipped with air blowers, diffusers, Return
Activated Sludge (RAS) pumps, Surplus Activated Sludge (SAS) pumps, Decanters, Auto
valves, Programmable Logic Controller (PLC) etc. All cycles will be automatically

controlled using PLC.

The complete biological treatment is divided into Cycles with each Cycle is of 2.5-5 hrs. (3
hrs. in present case) duration, during which all treatment steps take place. A basic Cycle
comprises of the following phases which take place independently in sequence to

constitute a Cycle and then gets repeated:

* Fill / Aeration (F/A)
s Settling (S)

* Decanting (D)

End User: Municipal Council Kotputli, Rajasthan
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Cyclic Operation

START AERATION
S R

S

Fill / Aeration (F/A):

This refers to the process loading time in the cycle. Loading occurs outside of the
designated settle and decant sequences during which time influent is received into the
basin through an admixture (selector) reactor. Biomass from the main aeration zone is
admixed with influent load in the biclogical selector hydrolysis reactor. Complete-mix
reaction conditions prevail in the main reaction zone during this variable volume
operational sequence, being typical of a fed-batch reactor operation. Aeration can be
regulated to maximize co-current nitrification-de-nitrification that takes place and to
insure the aerobic uptake of phosphorus previously released during anaerobic
operation. The process typically employs a nominally constant rate of recycle from the
main reaction zone that is pumped to a zone at the inlet end of the admixture reactor.

Settling (S):

End User: Municipal Council Kotputli, Rajasthan

Contractar: M/s. Technocraft Construction Pvt. Ltd
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The air is turned off and influent to the reactor basin is stopped. During the first five
minutes of this sequence, the residual mixing energy within the reaction basin is
consumed. At this time, gentle bio-flocculation initially takes place and solids-liquid

interface forms under partial hindered settling conditions. Rising sludge does not occur.

Decanting (D):

This sequence is an extension of the settle sequence and is also totally quiescent
whereby a moving weir lowering decanter is used to take the operating liquid level in
the basin to its designated bottom water level reference position. In this way
supernatant is withdrawn from a subsurface position under laminar flow conditions.
This allows optimum removal over the decant depth without entrainment of settled
solids or floating debris. Upon completion of the supernatant liquid removal sequence,
the moving weir decanter returns to its rest position located out of liquid. Completion
of the decant sequence terminates the designated use of the basin as a stratified,
interrupted inflow reactor. Typically, fill sequencing begins while the decanter is

travelling to its upper rest position.

Excess sludge at a consistency level of approx. 0.8 % will be pumped intermittently from
SAS pump to the Sludge Sump. The sludge from Sludge Sump is taken for dewatering

and finally for its ultimate disposal.

End User: Municipal Council Kotputli, Rojasthan
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142

C-Tech BEP

Lm_n_J SFC Environmental Technologies Pvt, Ltd, 10 MLD STP at Kotputli, Rajasthan - D-1065

N

BOD REMOVAL, CO-CURRENT NITRIFICATION & DENITRIFICATION AND
ENHANCED PHOSPHORUS UPTAKE IN AERATION ZONE

BOD Removal

The aeration zone of C-Tech is provided with diffused aeration system to oxidize the

organic matter by activated sludge.

The activated sludge in aeration zone is capable of converting most organic wastes to
stable inorganic forms or to cellular mass. In this process, the soluble and colloidal organic
material is metabolized by a diverse group of microorganisms to carbon dioxide and
water. At the same time, a sizeable fraction of incoming organic matter is converted to

cellular mass that can be separated from the effluent by settling.

Activated sludge comprises a mixed microbial culture wherein the bacteria are
responsible for oxidizing the organic matter, while protozoa consume the dispersed un-
flocculated bacteria and rotifers consume the unsettled small bio-flocs in the treated

wastewater, performing the role of effluent polishers.

The utilization of substrate by a bacterial cell can be described as a three-step process:
1.  The substrate molecule contacts with the cell wall.
2.  The substrate molecule is transported into the cell.

3.  Metabolism of the substrate molecule within the cell

However, as the bacteria require the molecule in the soluble form, colloidal, spherically
incompatible molecules, which cannot be readily biodegradable, have to be first
adsorbed to the cell surface and hydrolyzed or transformed externally to transportable
fractions by exo-enzymes or wall-bounded enzymes. The organic matter will be utilized
by the bacteria resulting in cell synthesis and energy for maintenance. Nutrients available

in the wastewater cater to the nutrient reqwrements of the aerobic m}crﬂcnganisms and

/ C": "b\.'(
n: ‘_‘\"
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to enhance the activity of the aerobic microbes.

in addition to the nutrient requirements, the aerobic microbes require oxygen to sustain
their microbial activity. Oxygen functions as a terminal electron acceptor in the energy
metabolism of the aerobic heterotrophic organisms indigenous to the activated sludge
process. In other words, a portion of the organic material removed is oxidized to provide

energy for the maintenance function and the synthesis function.

The following reactions best describe the organic substrate utilization by the aerobic

bacteria:

1. Oxidation

COHNS + Oz + Bacteria - CO2z + NHs + other End Products + Energy
2.  Synthesis

COHNS + O; + Bacteria =» C5H702N (New Bacterial Cell)
3. Endogenous Respiration

CsH702N + 50; = 5C0; + NH3 + 2H,0 + Energy

Itis to be noted that the activated sludge in C Tech reactor operates in extended aeration
mode. An extended aeration activated sludge process operates in the endogenous
respiration phase of the growth curve where the microorganisms are forced to
metabolize their own protoplasm due to the limited availability of food or substrate.
During this phase, the nutrients remaining in the dead cells diffuse out to furnish the
remaining cells with food. This system has been developed for application where
minimum bio-solids production is desirable. Less solids production is achieved by using a
larger fraction of the entering organic material for energy rather than for synthesis. This

means that more oxygen will be consumed per unit mass of organic material removed.

&
( ﬁ;‘\ .0
LIMEAL }I
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Nitrification

Extended Aeration system, with high sludge retention time (8.) and DO > 2.0 mg/L ensures
uniform nitrification. Nitrification results from the oxidation of ammonia present in the
sewage by Nitrosomanas to nitrite and the subsequent oxidation of the nitrite to nitrate
by Nitrobacter. The nitrifying organisms are strict aerobes and require more than 2 mg/L
DO in the C-Tech basin to avoid oxygen limitation. The nitrification of ammonia can be

represented as given below:

NITROSOMONAS
2 NHs* + 303 > 2NOy + 2 H0 + 4 H' + New Cells

NITROBACTOR
2NO; + 0O b 2NOs + New Cells

The diffused aeration system is sized in such a way that sufficient oxygen is provided for
carbonaceous oxidation, sludge stabilization, nitrification by maintaining the DO at the
specified level of 2 mg/L. The capacity of diffused aeration in each C-Tech basin will be
sufficient to ensure good and uniform mixing conditions during Fill - Aeration phase of

the cycle of operation.
Denitrification:

The process of denitrification of nitrates is represented as:

NO3 + BOD = Nz + COz + H;0 + OH" + cells.
Denitrification releases nitrogen which escapes off as an inert gas to the atmosphere.

Co-Current Nitrification and denitrification

A balanced process is achieved and regulated by online-measuring of the specific oxygen
uptake rate in the basin in such a way that the floc reaction profile allows for nitrification

at the peripheral sections and denitrification at the inner parts of the floc as shown in

T
Figure below. /45’:-“ g
&
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Nitrification

\

Benitrification

Fig.: Representative view of a sludge floc under a light microscope with suggested zones

for co-N/DN

Nitrate penetration is governed by its rate of diffusion which is of the order of ten times
that of dissolved oxygen. Under aerated conditions there is typically no nitrate limitation
in the interior zone of the floc. Sufficient carbon provision for denitrification is achieved
through the carbon storage (biosorption) mechanism and the proportional DO demand
regulation which minimizes the use of substrate carbon by oxic metabolization. The
process can be regulated such that during the aeration phase there is nitrification and
also denitrification taking place within the flocs. Denitrification also takes place during
settling phase. Rising of activated sludge due to nitrogen gas bubbling does not occur as
during the relatively short time cycles only low concentrations of nitrate nitrogen have to

be denitrified in each cycle.

Process control using in-basin respiration enables a direct control over biological

phosphorus removal.

Enhanced Phosphorous Uptake

In aerobic zone PHB metabolized, providing energy fram oxidation and carbon for new
cell growth. The energy released from PHB oxidation to form polyphosphate bonds in cell
storage so that soluble orthophosphate is removed from solution and incorporated into
polyphosphates within the bacterial cell. As biomass is wasted after settling, stored

phosphorus is removed from the reactor for ultimate disposal with thyva_{ste\ﬂudge.
‘\3‘._ BChH ,;é N
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’ PROCESS DESIGN CALCULATIONS

1.0 Basis of Design

a. No. of Basins = 2 Nos.

4200 mg/L

b. MLSS
As per CPHEEO Manual page 5-198, value is 3500 to 5000 mg/L.

c. F/M = 0.125 d?
As per CPHEEO Manual page 5-198, Value is 0.05-0.3 d-1

d. Sewage Temperature £ 20 °C

Considering the Geographic location and Climatic conditions at site.

e. MLVSS/MLSS ratio = 0.7

f. DOQin basin £ 2 mg/L
g. Altitude of site = 349 m
h.  Humidity = 80 %
i.  Ambient Air Temperature (Max.) = 45 °c

S—
o —

End User: Municipal Council Kotputli, Rajosthan
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A |

11.5 C-Tech Operating Cycle

a.  Filling and Aeration Phase (Tea) = 1.5 hrs.
bh.  Settling phase (Ts) = 0.5 hrs.
¢.  Decant Phase (Tp) = 1 hrs.
d. Total Cycle Time (T¢)=a+b+c = 3 hrs.

For the design of present STP, a Cycle time of 3 hrs. is considered as design basis. As per
CPHEEO Manual (Pg. no. 5-198) standard cycle time lies in the range of is 2.5-6 hrs.

e.  No of Cycles Per day/basin = 24/d = 8 Nos.
f.  Hours of aeration time/day/basin=ax e = 12 hrs.
g. No. of basins receiving flow simultaneously = 1 Nos.
h No. of basins aerating simultaneously = 1 Nos.
i.  No. of basins decanting simultaneously = 1 Nos.
i.  Average flow rate = 433,75 m3/hr.
k. Average flow rate to each basin = j/g = 433.75 m3/hr.

C-Tech Basin Operating Sequence

Time, Hrs. =

0.25 | 0.50|0.75|1.00 | 1.25 | 1.50 | 1.75 | 2.00 | 2.25 | 2.50 | 2.75 | 3.00

Basin-1 | F/A | F/A | F/A|F/A | FE/A | F/A| S S D D D D

Basin - 2 5 S D D D D |F/A|F/A|F/A|F/A|F/A|F/A

F/A Fill and Aeration Phase
S Settling phase
D Decanting Phase

End User: Municipal Council Kotputli, Rajasthan

Contractor: M/s. Technocraft Construction Put. Ltd
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3.0 Calculation of SBR Volume & HRT

3.1

a.

o

e o

T @ oo

o o

a n

Peak Flow Handling Capacity of C-Tech SBR Basins

Calculation of SBR Volume

Daily flow

Inlet BODs

MLSS

MLVSS/MLSS ratio

MLVSS =cx d

F/M

Total volume of basins = (axb)/(exf)
No. of basins provided

Volume of single basin required= g/h

Fill Volume and C-Tech Area Requirement
Peak Flow rate

No. of basins receiving flow simultaneously
Flow rate per basin = a/b

Fill/Aeration Time

Fill volume per basin =c x d

Decant depth Considered

Basin surface area required for assumed
decant depth = e/f

I

10410.00 m?/d
300.00 mg/L
4200.00 mg/L
0.70
2940.00 mg/L
0.125
8497 .96 m?
2.00 Nos.
4248.98 m?
954.60 m3/hr
1.00 Nos.
954.60 m>/hr
1.50 hrs.
1431.90 m?
2.00 m
715.95 m?

As presented in above calculation, the C-Tech basins are designed to take care of flow

variations like peak flow, average flow and lean flow spanning over a day. SBR basins have

variable water level with varying levels between TWL (Top Water Level) and BWL (Bottom

Water Level). The maximum water level of the basin is achieved when the plant receives

peak hydraulic capacity. The peak flow is preceded and succeeded by lean flow. As per flow

variations in the feed to SBR basins, the water varies between TWL & BWL. As SBR is a

batch process, whatever flow enters the basin; it is contained within the basin (as there is

no outflow during inlet/filling time) and treated over a longer period. Therefore, the

decanting system decants only at average flow in any cycle. Each Saﬁ/h

=/ uUMBAl
e
- E b s

A3sin s equipped
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with level transmitter and each decanter mechanism is equipped with position sensor and

level sensor. Based on the signals received from level transmitter, position sensor and level

sensor, the decanting rate is controlled through PLC system to discharge at average flow.

3.3 Calculation of SWD
a. Volume of Basin Required = 4248.98 m?
b. Area of Basin Provided = 716.30 m?
c. SWD of Basin required = a/b = 5.93 m
d. SWOD of Basin Provided = 6.00 m
3.4 Provided Volume of SBR
a. Area Required per C-Tech Basins = 715.95 m?
b. Area Required for all C-Tech Basins # 1431.9 m?
c. Diameter Required for C-Tech Basins E 427 m
d. Diameter Provided for C-Tech Basins = 42.7 m
e. Total Volume offered = 8592.1 m?3

Considering one circular basin with g

compartment

Assuming width of wall (W) = 0.8

Assuming length of wall (L) = 42.7 m

Height of wall (H) = 6.0

Volume of common wall inside basin = 205.0 m?

Total no. of wall = 1.0 No
f.  Total Volume occupied by common walls = 205.0 m3
2 Ig;c:rl.n\;{r:t‘::;ﬁ 2fe{:;1'fech basins including T 8797.1 -
h. Area of total C-Tech Basins= g/SWD = 1466.2 m?
i. Diameter required for total C-Tech Basins = 43.2 m
j. Diameter provided for Aeration Basin = 43.3 m
k. Total Volume Provided = 1i/4 x j x j x SWD -~ 8835.3 m?
I.  Freeboard provided in the C-Tech basin = 0.5 m
m. Total Depth of the C-Tech basin=1+T = 6.5

= . \ * ac n,,
*- -;s - *
End User: Municipal Council Kotputhi, Rajasthan g w 4
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3.5 Calculation of HRT

Total volume of basins provided
=k - (DIA x W x SWD)

b. Daily flow
¢. HRT=a/bx24

8627.5

10410.0
19.39

m3/d

hrs.

End User: Municipal Council Kotputli, Rafasthan
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RECIRCULATION FLOW REQUIREMENT AND SELECTOR SIZING

The incorporation of a biological SELECTOR in the front zone of the C-Tech Systems

distinguishes it from all other technologies. This is very effective in containing all of the

known low F/M bulking microorganisms, eliminates problems of bulking and foaming.

This process ensures excellent settling characteristics of the sludge. SVI <
in all seasons. The figure below shows the experience with SVI developm

plant with municipal sewage with SVIin the range of 25 to 60 mL/g that i

100 is achieved
entsina C-Tech

s aobserved over

a period of over 240 days. Due to the anaerobic conditions in the SELECTOR zone,

phosphorous release also occurs.

SLUDGE VOLUME INDEX

Fig: SVI of a C-TECH plant

End User: Municipal Council Kotputii, Rajasthan
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Selector Functioning

The wastewater enters into the selector zone from the front end of the C-Tech reactor,
where anoxic/anaerobic conditions are maintained. In addition, return sludge from the
aeration basin is also recycled using RAS pumps. As microorganisms meet high BOD, low
DO conditions in the selector zone, natural selection of Phosphate Accumulating
Organisms (PAOs) and floc-forming microorganisms takes place. This is very effective in
containing all of the known low F/M bulking microorganisms and eliminates the problems
of bulking and surface foaming. Also, due to the anoxic/anaerohic conditions in the
selector zone, phosphorous release occurs. During anaerobic conditions, acetate is
produced by fermentation of organic matter in the wastewater. Using the energy
available from stored polyphosphates, the phosphorus accumulating organisms (PAOs)
assimilate acetate and produce intracellular Polyhydroxybutyrate (PHB) starage products.
Concurrent with the acetate uptake is the release of phosphate. The PHB content in the
PAOs increases while the polyphosphate decreases. Simultaneously with the phosphorus

release some denitrification also takes place in selector.

4.0 RECIRCULATION FLOW REQUIREMENT AND SELECTOR SIZING
4.1 RECIRCULATION FLOW

1 Recirculation Flow
of Feed Flow

a  Recirculation Ratio provided = 25.0% ,
per Basin
b  Feed Flow to each Basin & 433.75 m3/hr
¢ Recirculation Flow required =bx a - 108.44 m3/hr
i i RAS) P
q Capacity of Return Activated Sludge ( ) Pump 110.00 43 7HE

provided

End User: Municipal Council Kotputli, Rajasthan
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4.2 SELECTOR ZONE

A Design Flow = Feed Flow + Recirculation Flow E 54375 m3/hr
. :y;n:lﬁraulic Retention Time HRT) provided at Design = gt _
C  Volume required = (Ax B) / 60 = 498.44 m?3
D  No. of Sub-Compartments provided per Basin = 6 No.
E Side Water Depth (SWD) provided = 6.00 m

F  Area Required = 83.07 m?
G Area Provided = 83.10 m?
H Volume provided = E x G & 498.60 m?3

/ )Selector

(Image is for representation purpose)

End User: Municipal Council Kotputli, Rojasthan
Contractor: Mys. Technocraft Construction Put. Ltd
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SLUDGE GENERATION

5.0 Total Sludge Generation

5.1 Biological Sludge Generation

A Specific Sludge Yield = 1.18 Kg:ﬁif;?
BOD removed 2 3,019 Kg/day
C Biological Sludge generated =B x A = 3,563 Ke/day
5.2 Phosphorous Removal
a. Plant Flow = 10.41 MLD
b. Influent Phosphorous = 6.0 mg/L
¢ Phosphorous in effluent = 2.0 mg/L
d. Daily phosphorousload=axbh - 62.46 Kg/d
e Phosphorous assimilation in biomass = 2.5% Inlet BODs
f.  BOD Removal e 290.0 mg/L
g. Biological Phosphorous removal =e x f = 7.30 mg/L
h.  Phosphorous remaining < 2.0 mg/L
5.3 Total Sludge Generation
a. Biological Sludge generated = 3,563 Ke/day
5.4 Calculation of SAS pump Capacity
a. Total Sludge Produced = 3,563 Kg/day
b. No. of Basins provided e 2 Nos.
¢.  Sludge to be Wasted per Basin=a /b = 1,781.50 Kg/day
d. No.of Cycles - 8.0 Cycles,{dav/
Basin
i qudge to be Wasted per Cycle per Basin=c¢/ L 239.69 Kg/day
f.  Solids Consistency in the Wasted Sludge = 0.80%
g. Specific gravity of sludge = 1.05

Volume of Sludge to be Wasted per Cycle per
Basin = e / (f X g x 1000)

End User: Municipal Council Kotputli, Rajasthan ?E“—;-‘.{Q“'
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k. Capacity of SAS Pump provided

5.5 Calculation of SRT
a Total Volume of SBR
b MLSS
¢ Sludge Generated

= (a x b) / (c x 1000)

Considering Running Time of Surplus
Activated Sludge (SAS) Pump per Cycle

j-  Capacity of SAS Pump required= (h x 60) /i

Solids Retention Time (SRT) provided

10 min
159.06 m3/hr
160 m>/hr
8627.5 m3
4200 mg/L
3563 Kg/day
10.17 Days

End User: Municipal Council Kotputli, Rajusthan

Contractor: M/s. Technocraft Construction Put. Ltd
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| il

DESIGN OF AERATION SYSTEM

Fine Buhble Diffusers for Aeration

The aeration system can be thought of as the heart of the C Tech system. The system uses
high quality fine bubble membrane diffusers for aeration. The system has highest oxygen
transfer efficiency which can yield substantial cost savings and the membrane material is

advanced quality PU which promotes extended diffuser life.

6.0 Oxygen Calculation:

A Volume of sewage treated &= 10410.00 m?/d
B  Theoretical Kg Oz required per Kg BOD & 1.20

C Inlet BODs — 300.00 mg/I
D  QOutlet BODs & 10.00 meg/|
E BODsremoved=C-D = 290.00 mg/l
F  Kgof BOD removedinaday=AxE /1000 = 3018.90 kg/d
G KgOazreqd. for BOD load =B x F = 3622.70 kg/d
H Inlet Total Kjeldhal Nitrogen = 55.00 mg/|
I Outlet Ammoniacal Nitrogen = 0.70 mg/|
] ill(tsr;:ufgg}iszlmilated during BOD removal L 14.50 il
K  Outlet Nitrate Nitrogen = 3.00 mg/!
L NH3-Nremovedinaday=H-1-) = 39.80 mg/|
M  Kg O; required per Kg of NH3-N = 4.56 -
N  Kg of NH3-N removed in a day = A x L/1000 = 415.00 kg/d
0O  KgO;reqd. for NHa-N removal = M x N = 1892 kg/d
p KgO.z r-e‘leas.‘ed per Kg of Nitrate-Nitrogen during | 5.86

denitrification

Q Kgof Nitrate-Nitrogen generated =AxL /1000 = 414.40 kg/d
" Egﬁ‘ojj:.lll*crlaﬂtgoi\!ﬂrogen in the Treated Sewage 1 31.23 ke/d
S (Dl:s2’::2::2;L\Jr:tza§-l\;trogen available for _ 383.17 ke/d
T  Denitrification as % of available Nitrate Nitrogen = 75%

Quantity of Nitrate Nitrogen that is denitrified
=5xT

End User: Municipal Council Kotputli, Rojasthan

Contractor: Mys. Technocraft Construction Pvt. [td
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V' KgO: released during Denitrification=P x U = 821.90 kg/d
Total KgO; required/d=G+0 -V = 4693.2 kg/d
7.0 STANDARD OXYGEN TRANSFER REQUIREMENT (SOTR) CALCULATIONS
oT der fi
2 ActUi?IIC}xygen Transfer Rate (AOTR) under field 2 4,693.22 Kg/day
conditions
As per Equation 5-55, Pg No 429, Wastewater Engineering - Treatment and Reuse, Metcaif
B & Eddy..... Standard Oxygen Transfer Rate (SOTR) in Tap Water at 20 °C and Zero

Dissolved Oxygen: = AOTR + [((BC's,r1 — C1) + Cs,20) x 1.0247-20) x o x F]

Where,

AOTR = Actual Oxygen Transfer Rate under field
conditions

As per Pg No 429, Wastewater Engineering - Treatment and Reuse, Metcalf & Eddy.....
C's,n: Average Dissolved Oxygen Saturation Concentration in Clean Water in Aeration
Tank at Temperature 'T' and Altitude 'H'

=CstuX (1/2) X ((Pdf Patm,H)‘l'O(/Zl}]

= 4,693.2 Kg/day

T = Sewage Temperature & 20 i
H = Altitude of Site 349.0 m

As per Equation B-2, Pg No 1738, Wastewater Engineering - Treatment and Reuse, Metcalf

& Eddy....
Cs,11 = Oxygen Saturation Concentration in Clean Water at Temperature 'T' and Altitude

'H":
Csru=Csrxexp(-(gx Mx (zv-22)) / (RxT))

Where,
Cs1 = Oxygen Saturation Concentration in Clean

Water at Temperature 'T' (Table D, Appendix D > 9.08 mg/I

Pg No 1745)

g = Acceleration due to Gravity = 5.81 m/s?

M = Mole of Air = 28.97 Kg/Kg-mole
zp = Elevation (Altitude 'H') = 349.0 m

Z, = Elevation (Altitude Zero) = 0 m

R = Universal Gas Constant = 8,314 s Nm,’l(g mole.K
T = Sewage Temperature = \1‘-" 5*’?’:\‘ \\ Ke[uln

\i.'\'t’] ’
uJMﬁN II? \
- !l

,<“"

End User: Municipal Council Kotputli, Rajasthan
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Hence, Cs1h = 8.72 mg/|

As per Equation B-2, Pg No 1738, Wastewater Engineering - Treatment and Reuse, Metcalf

& Eddy.....

Patmu = Pax exp(-(g x M x (zb-za)) / [RX T))

Where,

P, = Pressure at Zero Altitude g 10.33 mwcC
g = Acceleration due to Gravity = 9.81 m/s?
M = Male of Air = 28.97 Kg/Kg-mole
zp = Elevation (Altitude 'H') = 349.0 m
2, = Elevation (Altitude Zero) = 0 m

R = Universal Gas Constant & 8,314 Nm/Kg-mole.K
T = Field Temperature = 318.15 Kelvin
Hence, Patmn = 9.95

P4 = Pressure at.the Dept'h of Air Release : 14.7 MWC
= Patmu + Effective Aeration Depth

0. = % Oxygen Concentration leaving Tank = 19.00

Hence, C's 1 = 10.38 mg/|
C.: Operating Oxygen Concentration = 2.00 mg/|
Cs,20: Dissolved Oxygen Saturation

Concentration in Clean Water at 20°Cand 1 atm = 9.08 mg/
(Table D, Appendix D Pg No 1745)

a: Oxygen Transfer Carrection Factor - 0.65

B: Salinity - Surface Tension Correction Factor = 0.95

F: Fouling Factor = 0.90

As per Tender, Volume 2A, Clause 4.8.2.4 (B), Sequential Batch Reactor Process including
Biological Nutrient & Phosphorous Removal.

Hence, SOTR = 9,263 Kg/day
SOTR per basin per day = 4,631.50 Kg/day/basin
SOTR per basin per hr. ® 385.96 Kg/hr/basin

C  No. of Basins =
, A / WAV ?_
g HI_NBN r.*
‘o

End User: Municipal Council Katputli, Rajasthan

Contractor: M/s. Technocraft Construction Pvt. Ltd
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~ R = T 6O m m 9

= Dm0 B =

< O - W

3.0

Standard O2 required at Field Conditions per
Basin=B/C

Top Water Level (TWL) in C-Tech Basins
Bottom Water Level (BWL) in C-Tech Basins
Aeration Depth

Height at which Diffusers are kept

Effective Aeration Depth=G - H

SOTE for the above Effective Aeration Depth
Fraction of Oz in Air

Density of air at Standard Condition

Air required at Field Conditions per Basin
=D/(IxKxL)

Hours of Aeration per Basin per day
Air required per hour per Basin=M /N
No. of Operating Air Blowers per Basin

Capacity of Air Blowers required=0 /P

Capacity of Air Blowers provided (at 0°C & 1
atm.)

Number of Basins per set of Air Blowers
Number of Basins
Number of Operating Air Blowers=Px U /T

Number of Standby Air Blowers

4,632

6.00
4.00
5.00
0.25
4.75
26.00
23.00
1.293

59,899

12
4,992
2
2,496

2,500

[ . B A5 S 8

Calculation of Air Flow Requirement for Actual Field Condition.

Air flow

Field Temperature, T

Field Temperature, T
Relative humidity, RH
Altitude, H

Molar mass of water, MHz0

Molar mass of dry air, Mayy

Water vapour saturation pressure, pws

2,550
45
318.15
80
349
18.02

28.96
e{77.3450+0.0057T-

7235/T) /782
9556.00

 —

i \Tesn?“
2 i‘:\% Il

©

& “ﬁﬁﬁ
e/ wu

{ -
LEl 2.0

Kg/day/Basin

m

T - LR

%
kg/m3

Nm?/day/Basi
n

hr/day/Basin
Nm?/hr/Basin
Nos.
Nm?/hr
Nm3/hr

Nos.
Nos.
Nos.

Nos.

Nm3/h

Deg.C

%

g/mol
g/mol

Pa

End User: Municipal Council Kotputlhi, Rajasthan
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exp(-9.81*28.97*Altitude /
(8314%(273.15+Field

Atmospheric pressure at given altitude, P

temp.)))*10.33
B 9.95 mWwc
= 97573.95 Pa
Partial pressure of water vapour in moist air, p» = (RH/100)*puws Pa
= 7644.77
Humidity ratio, x =  0.62198*pw/(pa-pw)
= 0.05 ke/ke
Density of dry air at temp T & altitude H 9*9(821%1512223}3*%@3 ol
= 1.07 kg/m?
Density of moist airat T & H = Density of dry air(1+x)/(1+1.609x)
= 1.04
Air flow at field conditions = 3116.24 m3/h
= 3120.00 m?/h

End User: Municipal Council Kotputli, Rajusthan

Contractor: M/s. Technocraft Construction Pvt, Ltd 28

e g o s T T



—_ — — — —

161

- —— —

j C-Tech BEP
C SFC Environmental Technologies Pvt. Ltd. 10 MLD STP at Kotputli, Rajasthan - D-1065

_

DECANTATION

The clear supernatant is removed from the basin using a stainless-steel Decanter. During
decanting, there is no inflow to the basin. The moving weir DECANTER is motor driven
and travels slowly from its “park” position to a designated bottom water level. Variable
frequency drives are provided to control the rate of movement of the Decanters. After
the required level of supernatant is removed, the Decanter is returned to its “park”
position through reversal of the drive. The basin is now ready for the next cycle to begin.
Stainless steel fabrication ensures resistant to corrosion, long equipment life without

any/no maintenance.

__Actuatorsgs
SS¥olndation

End User: Municipal Council Kotputli, Rojasthan

Contractar: M/s. Technocraft Construction Pvt. Ltd
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MAXI - RATE DECANTER MAXI-RATE DECANTER

Fig. DECANTER of the C-TECH process

9.0 Decant Flow
Fill volume per basin/cycle = (Flow rate x fill

¥ time) / no of basins filling simultaneously. iy 358

b. Decanting volume per basin/cycle = 625.0
Decant time - 1

d. Decant Flow = b/c = 625.0

m?/hr

End User: Municipal Council Kotputli, Rajosthan

Contractor: M/s. Technocraft Construction Pvt. Ltd
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DESIGN OUTPUT

Parameters As per BEP Tend::f‘f;';-lEEO Unit
Daily Flow 10000 10000 m?/d
Other Flow (Assumed) 410 < m3/d
Peak Factor 2.25 2.25
Peak Flow + other flow 954.60 - m3/hr
Each Basin Volume 4296.05 m?
No. of Basins 20 - Nos.
Total Basin Volume 8592.1 - m?3
Total Cycle Time 3 2.5-6 Hrs.
HRT 19.89 - Hrs.
MLSS 4200 3500-5000 mg/L
SRT (B¢) 10.17 days
F/M 0.125 0.05t0 0.3 d?
Sludge Yield 1.180 . Kf e’nffvng
Zg:al sludge generation per 3,563 Ke/d

End User: Municipal Council Kotputli, Rajasthan
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INSTRUMENT AND CONTROL PHILOSOPHY

The Biological system based on C-Tech Technology will be fully controlled and automatic.

Various operations in the basins will be controlled by PLC as follows:

i) Auto - Valve Operation
a) C-Tech Basin Inlet Gates: Will an/off automatically based on input from PLC to the
Gate to allow inflow of wastewater in the selected basin. Based on the pre-decided
cycle time, PLC will command one of the inlet Gates to open and receive the

influent for a specified time.

b)  Main Air Header Valves: Will on/off automatically based on input from PLC to the
Valve to allow inflow of air in the Aerating basin. Based on the pre-decided cycle
PLC will command one of the valves to open and supply air to the basin for a
specified time. This valve will remain open throughout the entire filling and
aeration phase of the basin and will remain closed during other phases of the

basin.

c) Selector Air Header Valves: Will on/off automatically based on input from PLC to
the Valve to allow inflow of air in selector area of the basins. Based on the pre-
decided cycle PLC will command one of the valves to open and supply air to the
basin’s selector for a specified time. The valve will be under open condition only

when main Air Header Valve is open and will be open for the same basin only.

End User: Municipal Council Kotputli, Rajasthan

Contractor: M/s. Technocraft Construction Pvt. Ltd 32
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ii) Instruments

d.

Level Transmitter: Pravides input to PLC about the fill and decanted volume. Also
regulates the speed of decanter based on the depth of water to be decanted by

controlling the VFD connected to Decanter.

DO Analyzer: Analyses the DO levels in the tank on continuous basis based on
which Air Blower rpm is automatically adjusted through connected VFD with help

of PLC to maintain set paint DO value in the bhasin.

Decanter Level Positioner: Limits the upward / downward movement of decanter

while basin is under decantation.

Decanter Level Sensor: Monitors and controls the downward movement of

decanter while basin is under decantation.

ili) Equipment

a.

Return Activated Sludge (RAS) Pump: On / off of the pump is regulated by PLC.
The pump starts for the basin, which is receiving the influent in the basin and stops
anly when aeration cycle for the basin is completed. The pump does not operate

during Settling and Decanting phase of the cycle.

Surplus Activates Sludge (SAS) Pump: On / off of the pump is regulated by PLC for

a specified duration in a treatment cycle, during the decanting phase of the cycle.

End User: Municipal Council Kotputli, Rajasthan

Contractor: M/s. Technocraft Construction Pvt, Lid
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EQUIPMENT LIST FOR C-TECH SYSTEM
Sr. No. Description Specification Nos.
1. | Inlet Gate to C-Tech basin Auto Gate 2 Nos.
2,500 Nm3/hr @ 0.70 Kg/cm?
(At0°C & 1 atm.) Sk
0s.
2. | Air blowers (2W+15B)
3,120 m3/hr @ 0.70 Kg/em?
(At Actual Field Condition)
3. | VFD for air blower Suitable 1 Nos.
4, | Soft Starter for air blower Suitable 2 Nos.
5. | Diffuser assembly Fixed Type 1lot
6. | Decanters with positioner and Drive | Suitahle 2 Naos.
VFD for auto rate control of y
7 Suitable 2 Nos.
decanters
3 Nos.
8. | RAS Pumps 110 m*/hr @ 5.0 m. head*
(2W+155)
3 Nos.
9. | SAS Pumps 160 m3*/hr @ 10 m. head*
(2W+15S)
10. | Piping and Valves Suitable 1 Lot
11. | Main Air Header Valve Auto Butterfly 2 Nos.
12. | Selector Air Header Valve Auto Butterfly 2 Nos.
13. | Selector Down Comers Valve Manual Ball 12 Nos.
14. | SAS Pump Discharge Motorized Knife Gate Valve 2 Nos.
15. | Instrumentation and Controls
a) | PLC and control panel E 1 No.
b) | DO Transmitter Fixed Type Optical 2 Nos.
c) | Level Transmitter Hydrostatic Type 2 Nos.

End User: Municipal Council Kotputli, Rojasthan

Contractor: M/s. Technocraft Construction Pvi. Ltd




i

167

10 MLD SEWAGE TREATMENT PLANT BASED ON SBR
TECHNOLOGY

Picture for representation purpose.

OVERALL ENGINEERING PACKAGE
OF
MAIN PUMPING STATION & SEWAGE TREATMENT PLANT
AT KOTPUTALI, RAJASTHAN

FO

MUNICIPAL COUNCIL KOTPUTLI, RA]ASTHAN

CONTRACTOR / .
a@"’ o |

M/S. TECHNOCRAFT CONSTRUCTION PVT.

ﬁ"’@

TECHNOLOGY PROVIDER
SFC ENVIRONMENTAL TECHNOLOGIES PVT. LTD.

| Revision | RO | May, 2024 |




168

Project

Design, Supply, Construction, Installation, and Commissioning of 10 MLD capacity
Main Pumping Station & Sewage treatment plant at Kotputli, Rajasthan

End User Municipal Council Kotputli, Rajasthan

Document Title Basic Engineering Package for Sewage Treatment Plant (STP)

INDEX

INDEX 1

1 DESIGN INLET & OUTLET CHARACTERISTICS i iiciiiiiiirisicansisnsvnssssrnannnnsarenssnen

2, TREATMENT UNIT DESCRIPTION.....corsenesmneraensnensrmsnasanaanes

2.1 GIEMERAE 4 s v svesonsinnss swsusni secutnie 004 s 8 a0 S A nin 8 1 MNAAN 450 o0 g A e e S

2.2 RAW SEWAGE PUMPING STATION .cictisiiiiissiassienisarassssssssssnsssnssannsssessssssasssnasnessns
23 PRIMARY TREATIVIENT <uiiitaasvorsasnsniasnsiarnssssssnasyoasasssanssisss ans oass saasassndaiinsss sn s aautng
2.4 SEQUENTIAL BATCH REACTORS (C-TECH) UNITS 1esavieearerssirarensrnrmasaranensssssssesssnssnsenns
2.5 CHLORINATION SYSTEM (GAS CHLORINATION) sevavioaasassaseassensssassrasssrasnsennsnnsansans

2.6 TREATED WATER STORAGE AND DISTRIBUTION SYSTEM 1eeuearinensenransessessssnssssesnssanss

11

P B A

12

2.7 SLUDGE DEWATERING UNITS eeutenreerionrnansansonssennansanesssoussnanssnnsssnsssassanasanssnsssnassen

SECTION-3 DESIGN CALCULATIONS ..cccouiiuasiamuisiimisisssinsaniorssmsssissisiasaitnsasss sissanasabs

SECTION-4 BASIC ENGINEERING PACKAGE FOR SBR ...cocvivininninissssnssssnssinsmssssmsmnsnnnas

SECTION = 5 HYDRAULIC CALCULATIONS ...uiiiiiinssissnssmnssssmmnsasmanrenrnsssssssssesasessssssne

SECTION —6 DRAWINGS ..... ennssissosssasssssssassusesnnsaiasssussse sunsausssanssisasrmnssuoizsisiossssvizns 39

3 e - Page 1




169

Project

Design, Supply, Construction, Installation, and Commissioning of 10 MLD capacity
Main Pumping Station & Sewage treatment plant at Kotputli, Rajasthan.

End User

Municipal Council Kotputli, Rajasthan

Document Title

Basic Engineering Package for Sewage Treatment Plant (STP)

Abbreviations

BOD
BWL

C Tech
CCT

Cl
CoD
DO

Hr

m
M3/hr
M3/sec
MLD
mim

RAS
RCC
SAS
SB
SBR
Sec
TN
TOC
TSS

Biochemical Oxygen Demand
Bottom Water Level

Cyclic Activated Sludge Treatment Process
Chlorine Contact Tank

Cast lron

Chemical Oxygen Demand
Dissolved Oxygen

Hour

Meter

Cubic meter per Hour

Cubic meter per Second
Million Litres per Day
Millimetre

Phosphorous

Return Activated Sludge
Reinforced Cement Concrete
Surplus Activated Sludge
Standby

Sequencing Batch Reactor
Second

Total Nitrogen

Top of Concrete

Total Suspended Solids

Top Water Level

Working
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1 Design Inlet & Outlet Characteristics

1.1 General
The following parameters from the tender are considered for the design of 10 MLD STP at Kotputli,

Rajasthan.

1.2 Design Flows for 10 MLD sewage treatment plant {As per tender, Volume - | section V
Scope of Work, Page No. 92)

Average Flow ! 10 MLD
Peak Factor : 2.25

Peak Flow : 22.50 MLD
Centrate Flow (Assumed) : 0.410 MLD
Total Average Flow ; 10.41 MLD
Total Peak Flow : 22.91 MLD

For Civil Work of MPS (As per Tender, Volume - | section V Scope of Work Page No. 92)

Ultimate Average Flow : 24.99 MLD
Peak Factor - 2.25

Peak Flow : 56.64 MLD
Centrate Flow : 0.410 MLD
Total Average Flow : 25.40 MLD
Total Peak Flow ; 56.64 MLD

1.3 Design Inlet (As per tender, Sub Section 2 5TPs & associated works, 1.4 Raw Sewage
Quality, Page No. 93)

SR. No. PARAMETER DesiGN VALUE UnNIT
1 Biochemical Oxygen Demand (BODs) = 300 meg/|
2 Chemical Oxygen Demand (COD) = 650 meg/|
3 Total Suspended Solids (TSS) = 650 meg/|
4 Total Kjeldahl Nitrogen (TKN) = 55 mg/l
5 Total Phosphorous (TP) = 6.0 mg/|
6 pH - 6-9

y : Page 4
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1.4  Qutlet Parameters (As per tender, Sub Section 2. STPs & associated works, 1.5. Treated
Sewage Quality, Page No. 93)

5R. No. PARAMETER DESIGN VALUE UnNiT
1 Biochemical Oxygen Demand (BODs) < 10 mg/L
2 Chemical Oxygen Demand (COD) s 50 mg/L
3 Total Suspended Solids (TSS) < 10 mg/L
4 NH4-N (as N) < 5 mg/L
5 Total Nitrogen (TN) < 10 meg/L
6 Total Phosphorous (TP) 2 2 mg/L
7 Faecal Coliform < 100 MPN/100 mL

NOTES:

1. There should be no ingress of industrial effluent with the sewage.

Page 5
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2. Treatment unit description

2.1 General

The proposed Sewage Treatment Plant (STP) at Kotputli of capacity 10 MLD comprises of the
following units:

a. Raw Sewage Pumping Station
i.  Receiving Chamber
ii. Coarse Screen Channels
iii. Raw Sewage Sump
iv. Raw Sewage Transfer Pumps
b. Primary Treatment
i. Stilling Chamber
i. Fine Screen Channels
iii. Grit Separator
¢.  Sequential Batch Reactor (SBR) Units
d.  Chlorination System
e. Sludge Dewatering Units

i.  Sludge Sump and sludge transfer pumps

ii. Mechanical Dewatering Unit

f. Treated sewage Underground Reservoir

Page 7
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2.2 Raw Sewage Pumping Station

2.2.1 Receiving Chamber
Receiving chamber is provided to receive the sewage from the box drain from Nallah. The objective of

receiving chamber is to reduce the turbulence of flow for achieving better efficiency in screening.

Receiving Chamber

Design Flow : 56.64 MLD
Number of Units : 1 No.
Material of Construction & RCC

2.2.2 Coarse Screen Channels

Raw sewage from the receiving chamber shall be allowed to flow by gravity into the Channels. There shall
be two numbers of parallel screen channels out of which one will be fitted with Mechanical screen
(Working) and the other with manual screen (stand by). The Mechanical Coarse Screen shall be rake type
screen with automatic mechanism to remove the floating and other solid material of more than 20 mm
size. The screened material shall be removed by belt conveyor through Chute to wheel barrow / trolley
placed at Ground Level. Sluice gates are considered on upstream of screen channels to regulate the sewage

flow as well as to isolate the flow during the maintenance.

Mechanical Coarse Screen Channel

Design Flow : 56.64 MLD
Number of Units ; 2 No. (1W + 15)
Material of Construction : RCC

Mechanical Coarse Screen
Design Flow : 56.64 MLD
Number of Units ; 2 No. (1W + 15)

2.2.3 Raw Sewage Sump (Wet Well)

All the civil units of raw sewage pumping station are designed for ultimate Average flow of 24.99 MLD +
recycle flow and associated peak flow. However, the pumping machinery is provided to cater present flow

of 10 MLD and associated peak flow.

After screening and grit removal the raw sewage shall enter into Raw Sewage Sump (wet well) of Sewage

Pumping Station. Submersible pumps of suitable capacity have been considered to pump the raw sewage
Lrr, %

7 Constr, N\
Page 8 f’ S N




176

Project

Design, Supply, Construction, Installation, and Commissioning of 10 MLD capacity
Main Pumping Station & Sewage treatment plant at Kotputli, Rajasthan.

End User

Municipal Council Kotputli, Rajasthan

Document Title

Basic Engineering Package for Sewage Treatment Plant (STP)

from Wet-Well to the stilling Chamber.
Raw Sewage Sump
Design Flow
Number of Units

Material of Construction

2.2.4 Raw Sewage Transfer Pumps

Raw sewage from wet well will be lifted to the stilling Chamber with the help of sewage transfer pumps.

Raw sewage pump details are as below:

Raw Sewage Transfer Pump 1
Number of Units

Capacity

Raw Sewage Transfer Pump 2
Number of Units

Capacity

Raw Sewage Transfer Pump 3
Number of Units

Capacity

Page 9

56.64 MLD
1 No.
RCC

1 Nos. (1SB)
955 m*/hr. @ Suitable mWC

2 Nos. (1 W+ 15B)
220 m*/hr. @ Suitable mWC

2 Nos. (2 W)
435 m*/hr. @ Suitable mWC
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2.3 Primary treatment

2.3.1 Stilling Chamber

Stilling chamber is provided to receive the sewage from the rising main from Raw Sewage Sump. The

objective of stilling chamber is to reduce the turbulence of flow for achieving better efficiency in screening.

Stilling Chamber

Design Flow : 22.91 MLD
Number of Units : 1 No.
Material of Construction s RCC

2.3.2 Mechanical Fine Screen Channels

Raw sewage fram the stilling chamber flows by gravity into the Fine Screen Channels. The Mechanical Fine
Screen having automatic mechanism to remove the floating and oversized material more than 5 mm size
such as plastic, debris, paper and cloth rags which could foul the downstream units. These screenings
mechanically collected over a conveyor Belt and conveyed through Chute to wheel barrow / trolley
positioned at Ground Level. Mechanical screen operation will be controlled depending upon the head loss
across screen which will be monitored by level transmitter provided in the screen channel. The one
mechanical fine screen is provided as standby arrangement and will be taken in working during
maintenance of screen. Sluice gates are provided at the upstream & downstream of screen channels to

regulate the flow and to isolate them for maintenance.

Mechanical Fine Screen Channel

Design Flow : 22.91 MLD
Number of Units i 2 No. (1W+15)
Material of Construction : RCC

Mechanical Fine Screen

Design Flow s Peak Flow
22.91 MLD
Number of Units ; 2 No. (1w-+15)

2.3.3 Grit Separator Unit
The Screened Sewage flows by gravity into Grit Separator Unit. the Mechanical type grit scrapping device

provided in the Grit chamber scrapes the settled grit to a side pocket from where it is lifted by classifier

mechanism above the water level and dropped through a chute on platfess.or trolley. An organic return

Page 10
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pump is provided to send the return water collected in the pocket back into the main chamber. The grit is
settled in the main chamber & after de-gritting the sewage overflows into the outlet channel. Sluice gate

is provided at the upstream of Grit Chamber.

Grit Separator Unit

Design Flow : 22.91 MLD
Number of Units : 2 No. (1W+15)
Material of Construction ! RCC

2.4 Sequential Batch Reactors (C-Tech) units
Refer complete design and description of biological treatment process based on SBR (C-Tech) process for

10 MLD + centrate flow capacity provided in section 4.

2.5 Chlorination System (Gas Chlerination)

Treated sewage from 5BR flows by gravity into Chlorine Contact Tank {CCT) through RCC Channel where
chlorine is added for disinfection at suitable dosing rate to achieve the desired Faecal Coliform Standards.
Baffle Walls are provided in the CCT to facilitate mixing of treated sewage. Adequate contact time is

provided in the CCT to ensure proper disinfection of treated sewage. Weir is provided at autlet of the CCT.

Chlorine Contact Tank

Design Flow : Decant Flow
No. of Units i 1 No.
Chlorine Dosage : 5 PPM

Chlorination System
Design Flow : Decant Flow

Number of Chlorinators : 2 No.(1W + 15B)
Service Water Pumps

Design Flow ; 10 m*/hr
No. of Units : 2 No. (1 W+ 1 5B)

Page 11
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2.6 Treated Water Storage and distribution system

After the chlorination system, treated sewage is transferred to the underground storage tank. The
underground storage tank is provided with pumps to transfer treated sewage to Elevated Storage Reservoir
(ESR). The treated sewage is then used from ESR for gardening, cleaning of equipment, flushing of pipelines

and other uses.

2.7 Sludge Dewatering Units

2.7.1 Sludge Sump and Sludge Transfer Pumps

Sludge generated from SBRis collected into sludge sump. Sludge sump shall be equipped with one warking
blower for sludge mixing. The sludge from sludge sump is pumped to Mechanical Dewatering Device with

the help of sludge transferring pumps.

Sludge Sump

Design Flow : Sludge Generated from SBR
Quantity - 1 No.

Material of Construction : RCC

Sludge Sump Air Blowers
Type - Twin / Tri Lobe Blowers
Quantity : 2 Nos. (1W + 15)

Sludge Transfer (Centrifuge Feed) Pumps
Type ) Positive Displacement Screw Type

Quantity : 2 Nos. (1W + 15B)

2.7.2 Mechanical Sludge Dewatering Device (Centrifuge)

Two numbers (1W + 1SB) of Mechanical Dewatering Device are provided to dewater the sludge. Biological
Sludge from Sludge Sump is fed to Mechanical Dewatering Device for dewatering to the required
consistency so that it can be easily disposed of. The centrate from Sludge Dewatering Machine recycled
back to plant inlet. Polyelectrolyte is dosed online at the inlet of Dewatering Unit to enhance sludge
dewatering efficiency.

The dewatering system is located at first floor so that the de-watered sludge can directly collect inta

trolleys/ drums/ bins without use of any material handling unit. Polyelectrolyte is dosed online at

Page 12
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Dewatering Unit inlet with dosage of is 2.5 Kg / Ton of dry solids in sludge at 0.1% solution strength. Two
numbers (IW + 15B) of Polyelectrolyte Dasing Tanks are provided. Each Tank is equipped with Slow Speed
Mixer to prepare Polyelectrolyte solution. The solution is fed to Dewatering Unit using Positive
Displacement Type Dasing Pumps. There are dedicated Dosing Pumps provided to each Sludge Dewatering

machines. The Pumps are interlocked with Mechanical Dewatering Device.

Sludge dewatering unit

Quantity

Polyelectrolyte Dosing Tank:
No. Palymer Dosing Tanks

Material of Construction

Polymer Dosing Tank Agitator:

No. of Agitator

Polymer Dosing Pump:

No. Polymer Dosing Pumps

2 Nos. (1W + 15B)

2 Nos
RCC

2 no. [/ tank

2 Nos. (IW + 15B})

Page 13
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SECTION-3

DESIGN CALCULATIONS
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3. PROCESS DESIGN CALCULATIONS

PROCESS DESIGN CALCULATIONS FOR 10 MLD CAPACITY PUMPING STATION

3.2.1

3.2.2

RECEIVING CHAMBER
No. of Units

Design Flow

Peak Flow

Hydraulic Retention Time (HRT) at Peak Flow
Volume required

Considering depth of chamber
Area of chamber

Width of Chamber

Length of Chamber

Freehoard provided

Volume provided

1
Peak Flow
56.64
2360.00
0.656
60
0.656 x 60
39.36

1.30
30.28
5.00
6.50
0.50
42.25

No.

MLD

m*/h

m?/s
sec

3

3 3 3

3“!

1 No. of Receiving Chamber of size 6.5 mLx5m W x 1.3 m SWD + 0.5 m FB shall be

provided.

COARSE SCREEN CHANNELS

No. of Mechanical (Working) Screens
No. of Mechanical (Standby) Screens
Taotal No. of Screens

1
1
2

MNos.
Mos.
Nos.

The civil unit of screen channels are designed for uitimate average flow of 25.40 MLD and

associated peak flow.

COARSE SCREEN CHANNELS: MECHANICAL
No. of Mechanical Screens
Design Flow

Average Flow

Design Flow in each Screen

Page 15

1
Peak Flow
56.64
2360.00
0.656

25.40
1058.33
0.294

Nos.

MLD
m?/hr
m?/sec

MLD
m3/hr

m’/sec

m?/sec
No.
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= 0.656 m’/sec
Average Flow in each Screen = 0.294 m¥/sec
1 No.
= 0.294 m*/sec
Maximum Velocity through Screen at Peak Flow = 1.10 m/sec
Minimum Velocity through Screen at Average
= 0.60 m/sec
Flow
Clear Area of Opening through Screen at Peak
REL GRS = 0.656 m¥/sec
Flow
1.10 m/sec
- 0.596 m’
Clear Area of Opening through Screen at
HRIEE B = 0.294 m¥/sec
Average Flow =
0.6 m/sec
= 0.490 m?
Considering maxi Area of Opening through
ing maximum of Opening g g 0.596 G
Screen
Clear Spacing of Bars = 20 mm
Thickness of Bars = 10 mm
Gross Area of Screen = 0.596 x (20+10) / 20
= 0.89 m?
Assuming Depth of Screen Channel = 0.90 m
Gross Width of Screen = 0.895/0.9
= 0.994 m

(Gross Width of Screen / Centre to

No. of Bars = :
Centre Spacing of Bars) - 1
= (0.994/((20+10)/1000) - 1
= 32.13 Nos.
Say = 33 Nos.,

Width of Screen provided

n

(Number of Bars+1) x Clear Spacing +
(Number of Bars x Bar Thickness)
(33+1) x 20 + (33 x 10)

= 1010 mm

Say = 1050 mm

Width of Side Frame provided i T3 mm

Width of Screen Channel provided =Consly, 21200 mm
Page 16 . -,' ) ")
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Height of Blind Plate at Bottom of Screen

provided 3 4 ot
Liquid Depth of Screen Channel provided = 950 mm
Length of Screen Channel provided = 2000 mm
Freeboard provided = 500 mm

Head Loss across Screen

Head Loss across Screen

V = Velocity through Screen at Peak Flow =

v = Velacity in approach Cnannel at Peak Flow

0.0728 (V2 - v?)
Peak Flow through Screen Channel /
Clear Area of Opening through Screen
= 1.041
Peak Flow through Screen Channel /
Cross Sectional Area of Screen Channel

i

= 0.58
Head Loss across Screen at Peak Flow = 0.055
Head Loss across Screen at 50% Clogged
Condition
Velocity through Screen at 50% Clogged
Condition at Peak Flow B iy
Head Loss across screen at 50% Clogged
Condition at Peak Flow ) s
< 0.300 m

Screen channel of size 8.0 m Lx 1.2 m W x 0.95 m SWD and 0.5 m FB shall be provided.

3.24 RAW SEWAGE SUMP (WET WELL) OF RAW SEWAGE PUMPING STATION

No. of Units = 1 No.
Average Flow +
Design Flow =
Recycle Flow
= 25.40 MLD
= 1058.33 m*/hr
£ 0.294 m?/sec
Hydraulic Retention Time (HRT) at Ultimate o >0 x
Average Flow i
Volume required = Design flow x HRT
0.294 X 20 / 60
= 352.80 m?
Hydraulic Retention Time (HRT) at Ultimate Volume / Ultimate
Peak Fiow i

==Peak Flow

Page 17 fo—— 1i)
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= 9.0 L
Side Water Depth (SWD) provided = 2.5 m
Plan Area of Wet Well = 352.8/2.5 m’
= 1411 m?
Diameter of sump required = 13.40 m
Diameter of sump provided = 13.5 m

1 No. of Raw Sewage Sump of size 13.5 m Dia. x 2.5 m SWD + Suitable FB shall be provided.

RAW SEWAGE TRANSFER PUMPS

Average Flow

Peak Flow

433.75 m*/h
i 954.58 m’/h

Pump Capacity provided

As per Tender, Section B. Primary Treatment, Subsection Raw Sewage Sump and Pump,
‘Submersible Sewage Pumps” Page No. 109

Raw Sewage Transfer Pumps 1

No. of Working Pumps = 2 Nos
No. of Standby Pumps = 2 MNos
Capacity = 220 m3/h
Raw Sewage Transfer Pumps 2

No. of Woarking Pumps = 0 Nos
No. of Standby Pumps 2 1 Nos
Capacity = 955 m3/h

Raw Sewage Transfer Pumps 3

MNo. of Working Pumps & 2 Nos
No. of Standby Pumps = 0 Nos
Capacity — 435 m3/h

|
I’... 5 : .
———

- —— Page 18
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PROCESS DESIGN CALCULATIONS FOR 10 MLD SEWAGE TREATMENT PLANT

3.3.1  STILLING CHAMBER
No. of Units = 1 No.
Design Flow = Peak Flow
Peak Flow — 22.91 MLD
= 954.58 m3/h
= 0.265 m?/s
Hydraulic Retention Time (HRT) at Peak Flow = 30 5
Volume required = 0.265 x 30
= 7.95 m?
Side Water Depth (SWD) provided = 2.00 m
Width provided = 2.10 m
Length provided = 2.00 m
Freeboard provided = 0.50 m
Volume provided = 8.40 m?
1 No. of Inlet Chamber of size 2m Lx 2.1 m W x 2 m SWD + 0.5 m FB shall be provided.
3.3.2  FINE SCREEN CHANNELS
No. of Mechanical (Working) Screens = 1 Nos.
No. of Mechanical (Standby) Screens = 1 Nos.
Total No. of Screens = 2 MNos.
FINE SCREEN CHANNELS: MECHANICAL
No. of Mechanical Screens = Peak Flow Nos.
Design Flow = 22.910
. = 22910 MLD
= 958.00 mi/hr
= 0.266 m*/sec
Average Flow = 10.41 MLD
= 433,75 m3/hr
= 0.120 m?/sec
Design Flow in each Screen = 0.266 m*/sec
1 No.
= 0.266 m?/sec
Average Flow in each Screen m¥/sec
No.

st — Page 19
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- 0.120 m?/sec
Maximum Velocity through Screen at Peak Flow = 1.2 m/sec
Minimum Velocity through Screen at Average
= 0.6 m/sec
Flow
Clear Area of Opening th h Screen at Peak
PRGOS = 0.265 m?/fsec
Flow
1.2 m/sec
= 0.221 m’
Clear Area of Opening through Screen at
PEREE . = 0.120 m?/sec
Average Flow e
0.6 m/sec
= 0.201 m’
Considering maximum Area of Opening through 4
= 0.222 m
Screen
Clear Spacing of Bars = 5 mim
Thickness of Bars = 3 mim
Gross Area of Screen = 0.222 x(5+3) /5
= 0.355 m?
Assuming Depth of Screen Channel = 0.6 m
Gross Width of Screen = 0.355 /0.6
= 0.591 m
(Gross Width of Screen / Centre to
No. of Bars = ;
Centre Spacing of Bars) - 1
= (0.591/((5+3)/1000)-1
= 72.92 Nos.
Say = 80 Nos.

Width of Screen provided

Width of Side Frame provided

(Number of Bars+1) x Clear Spacing +
(Number of Bars x Bar Thickness)
(80+1) x5+ (80x 3)

= 645 mm
Say = 700 mm
= 75 mm
= 850 mm

Width of Screen Channel provided
Height of Blind Plate at Bottom of Screen
provided

e - Page 20
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Liquid Depth of Screen Channel provided = 650 mm
Length of Screen Channel provided = 8500 mm
Free board provided =) 500 mm

Head Laoss across Screen

1"

Head Loss across Screen

V = Velocity through Screen at Peak Flow =

v = Velacity in approach Channel at Peak Flow

]

Head Loss across Screen at Peak Flow

Head Loss across Screen at 50% Clogged Condition
Velocity through Screen at 50% Clogged

Condition at Peak Flow

Head Loss across screen at 50% Clogged

Condition at Peak Flow

]

0.0728 (V? -v?)

Peak Flow through Screen Channel /

Clear Area of Opening through Screen
1.014

Peak Flow through Screen Channel /

Cross Sectional Area of Screen Channel
0.482
0.058

2.028

0.282

0.300 m

1 No. Working and 1 No. Standby of Mechanical Fine Screen Channels: of size 8.50 m L x 0.85 m

W x0.65 m SWD + 0.5 m FB shall be provided.

3.3.3 GRIT CHAMBERS

No. of Working Units =

No. of Standby Units =
Total No. of Units =

GRIT CHAMBER: MECHANICAL

No. of Mechanical Grit Chamber =
Design Flow =

Peak Flow =

Design Flow to each Grit Chamber =

Surface Overflow Rate for 0.1 mm dia. Particle
Size with Specific Gravity Ss > 2.65 considering

= Page 21

1 Mechanical
1 Mechanical
2 Nos
1
Peak Flow
22.910 MLD
22910 m?/day
954.58 m3/hr
0.265 m3/sec
22910/1
22910 m?/day
954.58 m*/hr
0.265 m?/sec

m?/m?/day
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100% removal efficiency in an ideal Grit

Chamber (Vs)

Considering Design Overflow Rate

Area of Grit Chamber required

Square Side of Grit Chamber required

Length of Chamber provided
Width of Chamber provided
HRT in Grit Chamber at Peak Flow
Volume of Grit Chamber required

Depth required in Grit Chamber

Say

Grit Storage Depth
Total Liquid Depth required

Total Liquid Depth provided

Freeboard provided

= 23.86

v 23.86

= 4.89

= 5.00

= 5.00

= 60

= 0.266 x 60
= 15.97

= 15.97 /(5 5)
= 0.64
= 0.65
= 0.25
= 0.90
= 0.%0
= 0.50

m?/m*/day

m?/day
m*/m?/day

m

sec

3 33 33 3

Grit Chamber of size5m Lx 5 m W x 0.9 m SWD and 0.5m freeboard shall be provided.

3.3.4 PARSHALL FLUME

Design Flow

Discharge through Parshall Flume,
Q=2264* W * (Ha)®?

Where, Q

Considering Throat Width, W
Depth of Water in upstream of Throat (Ha)

Say

Page 22

= Peak Flow
= 22.910
= 958.000
= 266

MLD
m?/hr
Ips
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3.4

3.5
3.5.1

Considering Submergence Ratio

Depth of Water in downstream of Throat (Hs)

Say

Length of Channel in the Upstream leg of the
Parshall Flume = 10 * W
Say

Length of Channel in the Downstream leg of the
Parshall Flume =5 * W

Say
Overall Length of Channel

Say
Head Loss across Parshall Flume

Say

SEQUENTIAL BATCH REACTOR

n

1]

60%
Submergence Ratio x "
Hs
0.245 m
0.250 im
4.500 m
4.500 m
2.250 m
2.300 m
8.300 m
8.500 m
0.160 m
0.200 m

Refer complete design and description of biological treatment process based on SBR (C-Tech)
process for 10 MLD capacity SEWAGE TREATMENT PLANT (STP) provided separately.

DISINFECTION SYSTEM
CHLORINE CONTACT TANK
No. of Units

Design Flow

Average Flow

Decant Flow

Hydraulic Retention Time at Average Flow
Volume of Chlorination Tank required

Provide volume of Chlorine Contact Tank

As per tender total capacity of CCT + UGR
required

As per tender total capacity of TGR provided
Side Water Depth (SWD) provided

Width provided

SBR basin size (Dia.)

Page 23

1 No.
Average Flow or Decant Flow whichever
is more
416.7 m?/h
625.0 m*/h
30 min
625x30/60
3125 m?
315.0
1500.0 ki
1185.0 ki
2.60 m
4.20 m
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3.5.2

Assuming thickness of SBR basin wall = 0.6
The outer diameter of SBR basin = 445
The diameter provided for CCT + UGR = 52.9
Total Area available for CCT + UGR = 643.00
Area provided for CCT=Volume/SWD 315.00
g 2.6
Area pravided for CCT = 125.0
Area available for UGR = 518.00
Side Water Depth (SWD) provided for UGR = 2.40
Volume provided for UGR=Area x SWD = 518.00x2.4
= 1243.20
Total Volume provided for CCT + UGR = 1568.2
Freeboard provided (min) = 0.50

CHLORINATORS

3 8 .3

EN-

EM

3li«.i

g =2

Average Flow or Decant Flow whichever

Design Flow i

Average Flow = 417

Decant Flow = 625.01

Design Chlorine Dosage (Max) = 5

Quantity of Chlorine required = 625 x5/ 1000
= 3.20

No. of Working Chlorinator provided = 1

Capacity of Chlorinator required = 3.20

Capacity of Chlorinator provided = 4

No. of Standby Chlorinator provided = 1

Quantity of Chlorine required

625 X 24 x 10/1000

= 75
Considering Storage Period as = 15
Quantity of Chlorine required = 75.001 x 15
= 1125
Available Capacity of one Chlorine Tonner = 928
No. of Chlorine Tonners required = 1125.009 / 928
= 1.21
Say = 2
No. of Chlorine Tonners in use at any time = 1
Total No. of Chlorine Tonners provided = 2

Two(2) number of Chlorinator shall be provided

Page 24

m3/hr
m*/hr
mg/l

Kg/hr
Nao.
Ke/hr
Kg/hr
No.

Ke/day
days

Kg
Kg

Nos.
Nos.
Nos.
Nos.
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3.5.3

3.54

3.6
3.6.1

3.6.2

TREATED WATER TRANSFER PUMPS

Design Flow

Na. of Working Pumps
Capacity of Each Pump Required

Pump Capacity provided
2 Nos. (1W+158B)

No. of Working Pumps
No. of Standby Pumps

OVERHEAD/ELEVATED SERVICE RESERVOIR
No. of Units
Volume of ESR as per tender

Area

Dia. required

Dia. provided

Side Water Depth (SWD)

SLUDGE HANDLING SYSTEM

BIOLOGICAL SLUDGE SUMP

Biological Sludge to be wasted from SBR
Solids Consistency of Waste Sludge cansidered
Volume of Sludge to be wasted in a day

HRT provided in Sludge Sump
Volume of Sludge Sump required

Side Water Depth (SWD) provided
Width provided

Length provided

Volume provided

Freeboard provided

10000 m? /d
416.7 m>/hr
1 Nos
420.0 m3/hr
420.0 m*/hr
1 MNa.
1 No.
1 No.
0.50 ML
500.00 m’
166.67
14.57
14.60 m
3.00 m
3563 Kg/day
0.80%
3563 /(0.008 x 1000 X 1.05)
424 m?*/day
17.67 m*/hr
6.00 hrs
17.67x6
106.00 m?
2.60 m
7.00 m
6.00 m
109.20 m?
0.50 m

Biological Sludge Sump of size 6.0 m Lx 5.5 m W x 2.8 m SWD is provided.

SLUDGE SUMP MIXERS
Volume of Sludge Sump
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3.6.3

3.6.4

Mixing requirement

No. of Mixers Provided

Kw rating of Submersible Mixer Required
Kw rating of Submersible Mixer Provided

SLUDGE DEWATERING UNIT & FEED PUMPS
Sludge to Centrifuge in a day

No. of Operating Hours of Centrifuge
considered

Capacity of Centrifuge required

No. of Working Centrifuge considered

Capacity of each Centrifuge required

Capacity of each Centrifuge provided

No. of Standby Centrifuge provided

Capacity of Centrifuge Feed Pump provided
No. of Working Centrifuge Feed Pump provided
No. of Standby Centrifuge Feed Pump provided
Head provided

POLYELECTROLYTE DOSING SYSTEM
Quantity of Sludge to be dewatered in a day

Design Polyelectrolyte Dosage (Max)

Quantity of Polyelectrolyte required
Design Strength of Polyelectrolyte Solution
Volume of Polyelectrolyte Solution

No. of Dosing Tanks provided
Volume of each Dosing Tank required
Side Water Depth (SWD) provided
Length/Width required
Length/Width offered

Volume provided

Freeboard provided

0.025 KW/m?
1 Nos,
2.34 KW
3.00 KW
424 m¥/d
18.00 hr/d
23.60 m?*/h
1 Nos.
23.60 m*/h
24.00 m?/h
1 No.
24.00 m*/h
Nos.
1 No.
25 mw(C
3563 Kg/day
P Kg/"l’on of Dry
Solids
8.91 Kg/day
0.1%
8.91 / (0.001 x 1000)
8.90 m?
2 Nos.
4.46 m?
1.20 m
1.93 m
2.00 m
4.80 m’
0.50 m

2 No. of Polyelectrolyte Dosing System of size 2.0 m L x 2.0 m W x 1.2 m SWD + 0.5 m FB shall

be provided.
No. of Working Poly Dosing Pump provided

Capacity of each Poly Dasing Pump required

1 Nos.
Total Volume of Polyelectrolyte Solutian
/ (No. of Dosing Pumps x No. of Hours of
', = Operation of Centrifuge)
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8.91/(ix 18)

= 0.495 m3/hr

= 495 LPH
Capacity of each Poly Dosing Pump provided = 700 LPH
No. of Standby Poly Dosing Pump provided = i No.
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SECTION-4

BASIC ENGINEERING

PACKAGE FOR SBR

(ATTACHED SEPARATELY)
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HYDRAULIC CALCULATIONS: 10 MLD MPS AT KOTPUTLI, RAJASTHAN

g Page 30

SL
NO INPUT PARAMETERS
Total Average Flow = 25.40 MLD
= 1058.33 m/hr
= 0.294 m?/sec
Peak Factor = 2.25
Peak Flow = 56.64 MLD
= 2360.00 m?/hr
= 0.656 m?/sec
Invert Level of incoming Sewer = 346.500 m
Finished Ground Level = 349.200 m
Invert Level (IL) of incoming sewer = 346.400 m
Free Fall into inlet chamber = 200 mm
Water Level in Receiving Chamber = 346.300 m
SD in Receiving Chamber = 13 m
Invert Level of Receiving Chamber = 345.00 m
Entry Losses through Inlet Sluice Gate of coarse Screen Channel
Peak Flow = 2360.00 m?/hr
Design Velocity in Channel = 1.2 m/sec
C/s Area of Channel, m2 = 0.55 m?
Width of channel/gate = 950 mm
SWD in Channel = 950 mm
Actual Velocity in Channel (V) = 0.73 m/sec
Head Loss across the sluice gate = (kxVr2)/(2g)
g = 9.81 m/sec’
k value = 0.5
Nos = 1
Head Loss = (0.5x0.73x0.73)/(2x9.81)
= 13.58 mm
Total Head Loss = 14 mm
Margin = 36 mm
Total Headloss /fﬂ_‘?“ 50 mm
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3  Water Level in Upstream of Coarse Screen Channel = 346.250 m
SWO in Coarse Screen Channel = 0.950 m
Invert Level of S5creen Channel = 345.300 m
Considering Headloss across Coarse screens = 300 mm

4 Water Level in Downstream of Coarse Screen Channel & 345.950 m
SWD in Coarse Screen Channel = 0.950 m
Invert Level of Screen Channel = 345.000 m
Free Fall into wet well = 100 mm

5 Water Level in Wet Well = 344.900 m
SWD in Wet Well £ 2.500 m
Invert Level of Wet Well = 342.400 m




199

Profect Design, Supply, Construction, Installation, and Commissioning of 10 MLD capacity
1 Main Pumping Station & Sewage treatment plant at Kotputli, Rajasthan.
End User Municipal Council Kotputli, Rajasthan
Document Title Basic Engineering Package for Sewage Treatment Plant (STP)
HYDRAULIC CALCULATIONS: 10 MLD STP AT KOTPUTLI, RAJASTHAN
SLNO INPUT PARAMETERS
1 Average Flow = 10.00 MLD
= 416.67 m>/h
Other Flow = 0.41 MLD
= 16.67 m*/h
Total Average Flow = 10.40 MLD
& 433.33 m?/h
2 Peak Factor = 2.25
3 Peak flow = 22.50 MLD
= 937.50 m*/h
Total Peak Flow = 22.91 MLD
= 954.58 m*/h
Fill Time (FA) = 1.500 hrs
Decant Time (D) & 1.000 hrs
No. of Basins in FA = 1.00 Nos.
No. of Basins in D = 1.00 Nos.
Bersnt Elows _ Avg. Flow X FA x No. of Basin in
Decant
4 Decant Flow = 625.00 m3/h
5 NGL (Natural Ground Level) = 349.000 T
6 FGL (Finished Ground Level) = 349.200 m
1.0 Water Level in CCT cum underground reservoir : 350.400 i

outlet

1.0 Head Loss from Chlorine Contact Tank Outlet to Chlorine Contact Tank Inlet

1.1 Head of Water over Weir
Discharge over Rectangular Weir (Q)
Length of Weir, b {(m)
Coefficient of Discharge, Cq

Head of Water over Weir, H (m)

Page 32

2/3*Cd*b*sqrt(2*9.81)*HN(3/2)

4.20 m
0.6
(0.174/(2/3x0.6x4.2x(2x9.81)
MN1/2))2/3
-0.08 m

.,
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= 82 mm
1.2 Free Fall = 100 mm
i3 Margin = 18 mm
14 Total Head Loss = 200 mm
15 Water Level in CCT = 350.600 m
SWD in CCT = 2.600 m
Invert Level of CCT = 348.000 m

2.0

2.1

2.2

2.3

Head Lass from CCT inlet To High Point of SBR

Head Losses in SBR Qutlet Channel as per Manning Formula
Pressure Drop through Open Channel (m) (((nxV)/(R"2/3))72)xL

n

Flow = 625.10 m*/h
Design Velocity in Channel = 0.80 m/s
C/s Area of Channel & 0.22 m’
Width of channel = 500.00 mm
SWD in Channel = 450 mm
Actual Velocity in Channel (V) = 0.770 m/s
Wetted Perimeter = 2 x(450/1000) + (500/1000)
= 1.40 m
Hydraulic Radius (R) = (0.152/1.2)
= 0.16 m
Roughness Coefficient (n) = 0.017 m
Length = 10.00 m
Headloss = (((0.017x0.77)/(0.16"2/3))*2)x10
= 0.020 im
= 20 mm
Exit Lasses from channel
Pressure Drop through Pipe Exit = (kxVn2)/(2g)
Velocity through opening = 0.8 m/sec
k value - 1
g = 9.81
Nos = 1
1x0.77x0.77
Head Loss = ( /(2x9.81) )
0.03 m
31.00 mm

Margin
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2.4 Total Head Loss = 100 mm
2.5  Water Level in SBR Qutlet Channel (H.P.) = 350.700 m
3.0 Head Loss from SBR outlet to SBR Top water level
31 Decanter Downcomer Drop = 900 mm
Distance between Centre of Decanter Shaft and
3.2 ; = 300 mim
bottom of Pipe
33 Free Fall into outlet Chamber = 100 mim
3.4 Bottom Water Level in SBR = 352.000
3.5 Decanting Depth = 2000.00 mm
4.0 Maximum Water Ground Level in SBR Basins = 354.000 m
SWD in SBR basin = 6.000 m
invert Level of Ground Level SBR Basins = 348.000 m
4.1 Head Loss at SBR inlet
Flow (Peak) = 954,58 m*h
Velocity in Channel = 1.2 my/s
4.2 Free Fall Into Selectors = 100 mm

4.3 Exit Losses from channel to Selectors through Inlet Sluice Gate

1 k*(V*V/(2*9.
Pressure drop through sluice gate o

81))
k = 1
Nas = 1
Headloss = 73.39 mm
= 74.00 mm
4.4 Margin = 26 mm
4.5 Total Head Loss = 200 mm
4.6 Water Level at C-Tech Inlet Gate = 354.200 M
SWD in Channel = 550.000 mm
Invert Level inlet Channel & 353.650 m

5.0 Water Level in downstream of Parshall flume = 354.250 m

L e Page 34
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6.0

7.0

7.1

52

7.3

7.4

7.5

8.0

8.1

Headloss Across Parshall Flume = 300.00 mm
Water Level in Outlet of Grit Chambers = 354.550 m
Head loss from Grit Chamber Outlet To Grit Chamber
Head of Water over Weir
No of working Grit Chamber = i
Discharge over Rectangular Weir (Q) = 2/3*Cd*b*sqri(2%¥9.81)*HA(3/2)
Length of Weir, b {m) = 5.00 m
Coefficient of Discharge, Cq = 0.6
p {954.58/1/3600)/(2/3x0.6x5x(2x9.
H —
ead of Water over Weir, H {m) 81)1/2)42/3
= 0.10 m
= 97 mm
Free Fall into Outlet Launder = 100 mm
Margin = 3 mm
Total Head Loss = 200 mm
Water Level in Grit Chambers = 354.750 M
SWD in Grit Chamber = 0.900 M
Invert Level of Grit Chamber = 353.850 M
Headloss through inlet channel to grit chamber
Entry Losses through Inlet Sluice Gate: Grit Chamber
No. of Grit Chamber Operating = 1 Nos,
Flow = 954.58 mh
Design Velocity in Channel = 0.9 m/s
C/s Area of Channel, m2 = 0.29 m?
Width of channel = 850.00 mm
SWD in Channel i 600.00 mm
Actual Velocity in Channel (V) = 0.52 m/s
Head Loss across the sluice gate = (kxV22)/(2g)
g = 9.81 m/s’
k value = 0.5
Nos = 1
(0.5x0.52x0.5
H =]
ead Loss 2)/(2x9.81)
= _ 6.89 mm
Total Head Loss /RS, NT.00 mm
e P, e D

T oL
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8.2 Margin = 413 mm
83 Water Level at Grit Chambers inlet = 354.800 m
2.0 Head Lass from Grit Chamber Inlet ta Fine Screen Downstream
9.1 Head Loss across the sluice gate
Flow = 954.58 m3/h
Design Velocity in Channel = 1 m/s
C/s Area of Channel, m2 = 0.27 m?
Width of channel = 850.00 mimm
SWD in Channel = 650.00 mm
Actual Velocity in Channel (V) = 0.48 m/s
Head Loss across the sluice gate = (kx\n2)/(2g)
g = 9.81 m/sec?
kvalue 5 i
Nos = 1
_ (1x0.48x0.48)
Head Loss = /(2x9.81)
= 11.74 mm
= 12 mm
9.2 Margin = 38 mm
9.3 Total Headloss = 50 mm
9.4 Water Level in downstream of Screen = 354.850 m
SWD in Fine Screen = 0.650 m
Invert Level of Fine Screen = 354.200 m
10.0  Head loss from Fine Screen Qutlet to Fine Screen Inlet
10.1  Considering Headloss across fine screens = 300 mm
10.2  Water Level in upstream of Screen = 355.150 m
SWD in Fine Screen 2 0.650 m
Invert Level of Fine Screen = 354.500 m

11.0  Head loss from Fine Screen inlet to Inlet Chamber

12.1  Entry Losses through inlet Sluice Gate =

Flow

Design Velocity in Channel

m*/hr
m/sec
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122

12.3

13.0

C/s Area of Channel, m2
Width of channel

SWD in Channel

Actual Velocity in Channel (V)

Head Loss across the sluice gate

B
k value
Nos

Head Loss

Total Head Loss

Margin

Total Headloss

Water Level in Inlet Chamber
SWD in Inlet Chamber
Invert Level of Iniet Chamber

Page 37

0.29 m?
850.00 mm
400.00 miti

0.78 m/sec

(kxv~2)/(2g)
9.81 m/sec?
0.5
1
(0.5x0.78x0.7
8)/(2x9.81)
15.50 mm
16.00 mm
34 mm
50 mim
355.200 m
2.000 m
353.200 m
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Note: Hydraulics shall be finalised based on final pipe routing of the disposal line.

Description Farmula
* E S &
 Brassin dop A roigh A LD i glt;Esls (V/C)"1.852*(1/(ID/1000))A1. 16 7)*LENGTH OF

2) Pressure drop through hend(m)

= | K*{V*V/(2%9.81))

3) Pressure drop through sudden enlargement (m) | = | ((V142-V212)/(2%9.81))

4) Discharge over rectangular weir, g = | 2/3.Cd.b.sqrt(2*9.81).H(3/2)
5) Velacity through open channel, v = | 1/n*R~(2/3)*(hL/L)"0.5

6) Exit losses = | K*{V*V/(2*9.81))

7) Entry losses = | K¥{V*V/(2*9.81))

NOMECLATURE

ID -inside diameter of pipe in mm

b - length of weir

Q - flow in m3/hr.

H - depth of water over weir

V - velocity in m/sec.

n - manning's coefficient

V1 - velocity in smaller diameter in m/sec.

R - hydraulic mean radius

V2 - velocity in bigger diameter in m/sec.

h, - head loss through open channel

K - coefficient of friction

Cy - coefficient of discharge

C - Hazen-Williams coefficient

Page 38 —
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