
संयÈुत सͧमǓत ĤǓतवेदन (ͪवèततृ एवं वण[ना×मक) 

माननीय राçĚȣय हǐरत अͬधकरण (केÛġȣय ¢ेğ), भोपाल 

Ĥकरण संÉया: 145/2025 – स×यनारायण शमा[ बनाम राÏय राजèथान 

आदेश Ǒदनांक: 28.10.2025 
 

1. सͧमǓत का गठन एवं उɮदेæय 

माननीय राçĚȣय हǐरत अͬधकरण, केÛġȣय ¢ेğ, भोपाल ɮवारा Ǒदनांक 28.10.2025 को पाǐरत 
आदेश के अनुपालन मɅ एक संयुÈत सͧमǓत गǑठत कȧ गई। सͧमǓत का उɮदेæय Ǔनàनानुसार 
Ǔनधा[ǐरत ͩकया गया: 

 राजèव Ēाम बडाबास (चतुभु[ज), कोटपूतलȣ–बांसरू माग[ पर िèथत Ĥèताͪवत सीवरेज 
ĚȣटमɅट Üलांट (STP) èथल का èथलȣय Ǔनरȣ¢ण करना, 

 èथल कȧ मौजूदा पǐरिèथǓत, पया[वरणीय संवेदनशीलता, भूͧ म उपयोग एवं सामािजक 
पहलुओं का तØया×मक मãूयांकन करना, 

 तथा èथानीय Ǔनवाͧसयɉ कȧ आपͪƣयɉ एवं अßयावेदन का स×यापन एवं अͧभलेखीकरण 
करना। 
 

सͧमǓत मɅ Ǔनàन ĤǓतǓनͬधयɉ को सिàमͧलत ͩकया गया: 
1. िजला कलÈेटर, कोटपूतलȣ–बहरोड़ का ĤǓतǓनͬध 

2. सदèय सͬचव, राजèथान राÏय Ĥदषूण Ǔनयğंण मंडल (RSPCB) का ĤǓतǓनͬध 

सदèय-नामांकन ͪववरण: 
 आरएसपीसीबी कȧ ओर से ¢ेğीय अͬधकारȣ, आरएसपीसीबी, कोटपूतलȣ–बहरोड़ को Ĥभारȣ 

अͬधकारȣ (OIC) ǓनयÈुत ͩकया गया। (ĤǓतͧलͪप पǐरͧशçट-अ) 
 िजला कलेÈटर कȧ ओर स ेआयÈुत, नगर पǐरषद, कोटपूतलȣ को सͧमǓत सदèय नाͧमत 

ͩकया गया। (ĤǓतͧलͪप पǐरͧशçट-ब) 
 

2. èथल Ǔनरȣ¢ण कȧ Ǔतͬथ एवं Ǔनरȣ¢ण दल 

संयÈुत सͧमǓत न ेǑदनांक 18.11.2025 को राजèव Ēाम बडाबास (चतुभु[ज),  खसरा संÉया 1418, 

1425, 1425/02 Ĥèताͪवत STP èथल का ͪवèततृ Ǔनरȣ¢ण ͩकया। 

Ǔनरȣ¢ण के दौरान Ǔनàन अͬधकारȣ उपिèथत थे— 

 ¢ेğीय अͬधकारȣ, आरएसपीसीबी, कोटपूतलȣ–बहरोड़ 

 आयÈुत, नगर पǐरषद, कोटपूतलȣ 
 अͬधशासी अͧभयंता, नगर पǐरषद, कोटपूतलȣ 
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 सहायक अͧभयंता, पीएचईडी, कोटपूतलȣ 
पǐरयोजना काया[Ûवयन एजɅसी एम/एस टेÈनोĐाÝट वɅचस[ ͧलͧमटेड के उप पǐरयोजना Ĥबंधक भी 
èथल पर उपिèथत पाए गए। 

पǐरयोजना ͪववरण (जसैा ͩक एजɅसी ɮवारा Ĥèतुत): 
 Ĥèताͪवत STP ¢मता: 10 MLD 

 तकनीक: SBR (Sequencing Batch Reactor) 

 पǐरयोजना लागत: ₹25 करोड़ 

 पाइपलाइन ǒबछाने का काय[: èथल तक पूण[ 
सͧमǓत ɮवारा Ǔनरȣ¢ण के दौरान èथल कȧ भौगोͧलक िèथǓत, वहाँ ͪवɮयमान 
सरकारȣ/सामदुाǓयक संरचनाएँ, Ǔनकटवतȸ धाͧम[क èथल, व¢ृारोपण, आवासीय गǓतͪवͬधयाँ तथा 
संभाͪवत पया[वरणीय Ĥभावɉ का ͪवèततृ अवलोकन ͩकया गया। 
 

3. Ǔनरȣ¢ण के दौरान ĤाÜत ͪवèततृ अवलोकन 

3.1 Ĥèताͪवत èथल का भौगोͧलक एवं भौǓतक èवǾप 

èथल मÉुय सड़क (कोटपूतलȣ–बांसरू माग[) से सटा हुआ बहुउपयोगी सरकारȣ एवं सामुदाǓयक 
भ-ूभाग है, िजसका वत[मान उपयोग— 

 सरकारȣ भवन एवं जल आपूǓत [ संरचनाएँ, 
 पीएचईडी पंͪपगं èटेशन, 

 Ēामीण व¢ृारोपण ¢ेğ, 

 तथा सामाÛय आवागमन माग[ 
के Ǿप मɅ ͩकया जा रहा है। 

 

3.2 सरकारȣ इमारतɅ एवं साव[जǓनक जल अवसरंचना 
(a) पुͧ लस चौकȧ 
èथल के समीप पीएचईडी भवन मɅ एक सͩĐय पुͧलस चौकȧ संचाͧलत पाई गई, जो èथानीय 
कानून-åयवèथा के ͧलए मह×वपूण[ है। 

(b) PHED पंͪ पगं èटेशन एवं जल संरचना 
Ǔनरȣ¢ण मɅ अ×यंत मह×वपूण[ जलापूǓत [ ढाचँा पाया गया: 

 पंप ऑपरेटर Įी शिÈत ͧसहं (मो. 9636478525) ɬयूटȣ पर उपिèथत ͧमले। 

 उनके अनुसार कोटपूतलȣ शहर हेतु सुबह-शाम 1-1 घंटे जल आपूǓत [ इसी पंͪ पगं èटेशन 
से कȧ जाती है। 

 पǐरसर के समीप दो Ĥमुख जल भंडारण संरचनाएँ मौजूद हɇ— 
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o 400 KL ¢मता का Clear Water Reservoir (CWR) 

o 200 KL ¢मता का Overhead Service Reservoir (OHSR) 

 èथल के आसपास PHED के कुल 10 बोरवेल संचाͧलत पाए गए, जो कÍचे जल कȧ Ǔनयͧमत 
आपूǓत[ हेतु हɇ। 

 

3.3 पǐरसर मɅ िèथत पǐर×यÈत ͪवɮयालय भवन 

èथल से सटे एक पǐर×यÈत सरकारȣ ͪवɮयालय भवन कȧ संरचना ͪवɮयमान पाई गई। 
 

3.4 èथानीय Ǔनवाͧसयɉ ɮवारा व¢ृारोपण 

 लगभग 120–130 पौधे èथल पर लगाए गए हɇ। 
 औसत ऊँचाई 5–7 फȧट पाई गई। 

 Ēामीणɉ ɮवारा अवगत करवाया ͩक ये पौधे “हǐरयालो राजèथान अͧभयान” के अंतग[त 
लगाए गए थे। 

 सुर¢ा हेतु काँटेदार तारबंदȣ (barbed wire fencing) Ēामीणɉ ɮवारा कȧ गई है। 

 

3.5 ͪवɮयुत लाइन 

èथल के बीच से 33 KV ͪवɮयुत लाइन ǓतरछȤ Ǒदशा मɅ गुजरती पाई गई है। 
 

3.6 पहँुच माग[ 
èथल तक दो Ǒदशाओं से सड़क उपलÞध है, िजससे èथान आवागमन योÊय है। 
 

4. आसपास िèथत धाͧम[क एवं सामुदाǓयक सरंचनाएँ 
Ǔनरȣ¢ण के दौरान Ǔनàन संरचनाएँ पाई गɃ: 

1. गौशाला – लगभग 600 गायɉ कȧ ¢मता वालȣ बड़ी गौशाला मुÉय माग[ के उस पार िèथत 
है। 

2. भगवान चतुभु[ज मंǑदर – गौशाला के समीप िèथत Ĥमुख धाͧम[क èथल। 

3. गडǐरया लोहार समुदाय के दो मंǑदर – 

o एक मǑंदर Ĥèताͪवत èथल के एकदम समीप, 

o दसूरा ǓतरछȤ Ǒदशा मɅ सड़क के उस पार िèथत। 
 

4. गडǐरया लोहार समुदाय के 7–8 पǐरवार – अèथायी आवास के साथ èथल से ǒबãकुल 
सटे पाए गए। 

5. मÉुय आवासीय एवं बाजार ¢ेğ – èथल से लगभग 100–150 मीटर दरू िèथत है। 

 

110



5. èथानीय Ǔनवाͧसयɉ से संवाद एवं उनकȧ आपͪƣयाँ 
सͧमǓत ने अनेक èथानीय नागǐरकɉ एवं समुदाय ĤǓतǓनͬधयɉ से बातचीत कȧ, िजनमɅ Ĥमुख— 

 Įी ͪवĐम यादव (8003043753) 

 Įी Ǒदलȣप यादव (9928579387) 

 Įी ͪवĐम सैन (8619956707) 

 Įी अǓनश कुमार (8690717474) 

 Įी हेमराज गुज[र (9922971051) 

 Įी नंदराम यादव 

 Įी अमीचंद धानका, िजला पǐरषद सदèय (7757158687) 

 Įी रामर×न दास महाराज, Įी Úयान जी मंǑदर (9784648663) 

 Įी चंġशेखर शमा[ (8005710040) 
 

èथानीय Ǔनवाͧसयɉ ɮवारा एकमत एवं èपçट ͪवरोध दज[ ͩकया गया। मुÉय आपͪƣया—ँ 

1. èथल के Ǔनकट धाͧम[क èथल होने से आèथा पर ĤǓतकूल Ĥभाव। 

2. घनी आबादȣ मɅ दगुɍध, मÍछर, Ěक मूवमɅट आǑद से दैǓनक जीवन Ĥभाͪवत होने कȧ 
आशंका। 

3. ͪवɮयमान पौधारोपण को नçट होने का भय। 

4. ͪवɮयालय भवन, गौशाला व बोरवेलɉ के समीप STP èथापना को अनुͬचत बताया गया। 

5. भ-ूजल Ĥदषूण कȧ गंभीर आशंका åयÈत कȧ गई। 
 

6. नगर पǐरषɮ का प¢ — 

1. STP ¢मता: 10 MLD 

2. Ĥौɮयोͬगकȧ: SBR (Sequencing Batch Reactor) 

3. पǐरयोजना लागत: ₹25 करोड़ 

4. सीवरेज नेटवक[ : कोटपूतलȣ मɅ संपूण[ नगर मɅ सीवरेज लाइन ǒबछाई जा चुकȧ है। 

5. भूͧ म: Ĥèताͪवत भूͧम राÏय सरकार कȧ èवाͧम×व वालȣ भूͧम है। 

6. DPR एवं ͫडजाइन: MNIT, जयपुर ɮवारा ͪवͬधवत परȣ¢ण एव ं अनुमोǑदत (ĤǓतͧलͪप 
पǐरͧशçट-स)। 

7. STP èथापना कȧ आवæयकता: 
o कोटपूतलȣ नगर से उ×पÛन होने वाले सीवेज के वै£ाǓनक उपचार हेतु आवæयक। 

o STP से उपचाǐरत जल ESR एवं अंडरĒाउंड टɇक मɅ सĒंहȣत कर उɮयान, उपकरण 
सफाई, पाइपलाइन Ýलͧशगं इ×याǑद मɅ उपयोग ͩकया जाएगा। 
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o ͩकसी भी Ĥकार का खुला ͫडèचाज[ नहȣं होगा। 

8. PHED संरचना: 
o Borewell Ĥभाͪवत नहȣं हɉगे, आवæयकता होने पर èथानांतǐरत ͩकये जायɅगे । 

9. व¢ृारोपण: 
o Ēामीणɉ का व¢ृारोपण यथावत रखा जाएगा। 

o यǑद èथानांतरण आवæयक हुआ, तो दोगुने पौधे अÛय èथान पर लगाए जाएंगे। 

10. धाͧम[क èथल एवं अÛय भवन: 
 उÛहɅ ͩकसी Ĥकार का नुकसान या åयवधान नहȣं पहँुचेगा। 

11. गौशाला ɮवारा NOC: 

 Įी Úयान जी गो सेवा सͧमǓत, Ēाम चतुभु[ज ɮवारा Ǒदनांक 17.05.2024 को STP हेतु NOC 

Ĥदान कȧ गई (ĤǓतͧलͪप पǐरͧशçट-द)। 

12. STP èथापना/èथानांतरण पर ͪवƣीय और पया[वरणीय ͪवचार: 

 नगर पǐरषµ राजèथान राÏय Ĥदषूण Ǔनयğंण बोड[, से पूव[ èथापना/संचालन हेतु सàमǓत  
ĤाÜत करेगी, उसके बाद हȣ सीवेज ĚȣटमɅट Üलांट (STP) कȧ èथापना और संचालन ͩकया 
जाएगा। 

 साथ हȣ, आदेश मɅ उिãलͨखत èथान, यानी खसरा संÉया 714/660, पर STP को वत[मान 
èथान से èथानांतǐरत करने पर राजकोष पर अǓतǐरÈत ͪवƣीय बोझ पड़गेा, िजसका 
अनुमाǓनत राͧश लगभग ₹15–16 करोड़ है। 

 यह भी Úयान देने योÊय है ͩक उÈत खसरा èथानीय नदȣ के जलĒहण ¢ेğ (कैचमɅट 
एǐरया) मɅ आता है। संबंͬधत ͪववरण कȧ ĤǓत संलÊन-य पर उपलÞध है। 

 

अतः उपरोÈत समèत अवलोकन एवं Ǔनçकष[, माननीय राçĚȣय हǐरत अͬधकरण के आदेश 
Ǒदनांक 28.10.2025 के अनुपालन मɅ Ĥèतुत ͩकए जा रहे हɇ। 
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Barbered Fencing and PlantaƟon 
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Electricity Line Gaushalla  School Boundary 
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PHED OHSR & Lohar 
community’s Temporary 
Houses  

Local Market of 
village Chaturbhuj 
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Sh. Chunna Baba Temple 
adjacent to the site and 
crossing the road. 
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ConversaƟon with Local villagers 
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OFFICE OF THE MUNICIPAL COUNCIL KOTPUTL!
Letter No: NPKTpl2O2gl l ZS oate: 62[

To,

Project Manager,

M/s Technocraft construction pvt. Ltd.
Address of Contractor: 5-550/51, Office No.2L4, First FIoor, School Block, Shakarpur,
Delhi-110092

Ema i ! : kot p utl i. pro i e ct @tech n ocraftcon stru ction.co m

Sub: Providing, laying, jointing, testing and commissioning of sewer system and all ancillary
works along with Design, construction, supply, instatlation, testing and commissioning (Civit,
Electrical, Mechanical and lnstrumentation 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 Kotputlitown, Jaipur District, Rajasthan. Approval of Basic Engineering package
(BEP), Overall Engineering Package, Plant Layout, Piping & lnstrumentation oiagram &
Hydraulic Flow Diagram of tO MtD 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 & lnstrumentation 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 & lnstrumentation 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 ,lcood
for Construction".

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

En-closeri As above

Sr. Title Drawing No Rev.

L Basic Engineering package (BEp)
R-0

2 Overall Engineering package
R-0

Annexure-C

pe text here
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OFFICE OF THE MUNICIPAL COUNCIL KOTPUTLI
3 Plant Layout TCPL/MCK/KP L/10 M LDILAY/o1 R-0

4 Piping & lnstrumentation Diagram sFc/A3lD106'/OL/OL R-0

5 Piping & lnstrumentation Diagram TCPL-10-PR-01-001 R-0

6 Hydraulic Flow Diagram TCPL-10-PR-03-001 R-0

Executivd Endineer

Letter no. : NPKTPlzoZ3l gt6- 9q.1
Copy to:

1.) Commissioner, Municipal Council Kotputli
2.) Guard File

Date: o e\or [..1

Executivd EngiHeer
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Malaviya National lnstitute of Technology, Jaipur- 302017
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I1i'tl'lrr)r'r:rl:.:ititl and olher necessary works) of SPS, MPS and l0 MLD capacity STp based on SBR process with
ni!" i1r(rir (:r i \".:iir dcl'cct liability and there after l0 years O&M for Kotputli town, Jaipur District, Rajasthan.
\'ctting trl lJrsic [ingintt:ring Pacl<age (BEP), Overall Engineering Pacl<age, plant Layout, piping &
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C-Tech BEP
10 MLD STP at Kotputli, Rajasthan - D-1065

(
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End User: Municipal Council Kotputli, Rojosthan

Contractor: M/s.'fechnocraft Construction Pvt. Ltd
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ABBREVIATIONS

BOD:

BODs

COD

TSS

VSS

NHa-N

TKN

Nog-N

TP

SVI

SRT

MLSS

MLVSS

RAS

5AS

W

S

SS

3 Day Biochemical Oxygen Demand (at 27"C)

5 Day BiochemicalOxygen Demand (at 20"C)

ChemicalOxygen Demand

TotalSuspended Solids

Volatile Suspended Solids

Ammoniacal Nitrogen (as N)

Total Kjeldhal Nitrogen (as N)

Nitrate Nitrogen (as N)

Total Phosphorous (as P)

Sludge Volume lndex

Solids Retention Time

Mixed Liquor Suspended Solids

Mixed Liquor Volatile Suspended Solids

Return Activated Sludge

Surplus Activated Sludge

working

Standby

Store Standby

End User: Municipol Council Kotputli, Rojosthon

Contractor: M/s. Technocraft Construction Pvt. Ltd
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C-Tech BEP
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(

INTRODUCTION

Municipol Council Kotputli has placed an order on M/s" Technoeroft Construction Pvt"

Ltdfor Design, Supply, Construction, lnstallation, and Commissioning of L0 MLD capacity

Sewage treatment plant using Sequential Batch Reaetor (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. lt 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 wastewaterto highest possible quality at a very low cost of treatment and by

i:sing minimum space. There are numerous plants working worldwide and in lndia based

on this technology.

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

fTs
?\- JS

End User: Municipol Council Kotputli, Rojosthan

Contractor: M/s. Technocraft Construction Pvt. Ltd

I
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DESIGN BASIS

(

A BASIS OF DESIGN

1 Flow

a Average Flow

b Other Flow (Assumed)

c Total Average Flow = a + b

Peak Factor

e Peakflow=axd

f Other Flow (Assumed)

g Total Peak flow = e + f

L0"00

476.67

0.410

17"083

L0.47

433.75

0.724

2.2s

937 "s0

17.083

954.60

o.266

300

5s0

6s0

55

5.0

MLD

m3/hr.

MLD

m3lhr

MLD

m3lhr.

m3/sec

m3/hr"

m3/hr"

m3/hr.

m3/sec

ME/L

mc/L

mc/L

mc/L

mc/L

RAW SEWAGE CHARACTERISTIC {As per tender, Sub Section 2 STPs & associated
works, L"4 Raw Sewage Quality, Page No" 93)

BODs

coD

TSS

TKN

TP (as P)

ra
End User; Municipol Council Kotputli, Rajosthon

Contractor: M/s. Technocraft Construction Pvt. Ltd

(
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SFC Environmental Technologies Pvt" Ltd.

C-Tech SEP
10 MLD STP at Kotprrtli, Rajasthan - D-1065

DESIGN QUALITY OF TREATED SEWAGE (As per tenriero Sub Sectian 2 STPs &
sssociated works, L.5 Treated Sewoge Quality, Page No. 931

BODs @ 20o C

COD

TSS

NH4.N

IN (as N)

rP (as P)

Note:

:_0

50

10

mc/L

mclL

mc/L

MElL

mg/L

MB/L

,r:)
<L0
<2

(

Any variotion in the lnlet Design Porometers os mentioned above may affect the

performonce of the System.

2. There should be no ingress of industrial effluent with the sewoge.

3. Oil ond Grease at the inlet of the C-Tech basin should be less thon 70 mg/1,

occordingly suitoble Oil ond Grease removol system should be provided before

C- Tech basin.

P-q
<d)

End User: Municipol Council Kotputli, Rajosthan

Contractor: M/s. Technocraft Construction Pvt. Ltd

(

e text here
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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 4th

generation of Sequential Batch Reactor (SBR) process. The C-Tech system specifically

refers to the use of variable volume treatment in combination with a biological 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 conventional 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 biologica! sludge.

Also, due to the anoxic / anaerobic conditions in the Selector Zone, De-nitrification and

Phosphorous removal occurs"

fTs
@d

End User: Municipal Council Kotputli, Rajasthan

Contractor: M/s. Technocraft Construction Pvt. Ltd
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SFC Environmental Technologies Pvt. ltd.
C-Tech BEP

10 MLD sTP at Kotputli, Rajasthan - D-1065

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 lnlet 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)

Settling (S)

Decanting (D)

a

a

a

End User: Municipol Council Kotputli, Rajosthon

Contractor: M/s. Technocroft Construction Pvt. Ltd

(
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eyclic Operation

TNI[i - \, Ili'll
ll!--ii-:.',
LJl1 i.

| 

**;-**-,.L:

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 biological 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.

SIARI AI-.-RATIOI.I

STAR] SETILE

End User: Municipal Council Kotputli, Rdjosthon

Contractor: M/s. Technocraft Construction Pvt. Ltd M'

(

.- STAqT DECAIJ'IIt.J'J

(

Settling (S):
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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.

Deeanting (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. ln 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

5AS pump to the Sludge Sump. The sludge from Sludge Sump i-s taken for dewatering

and finally for its ultimate disposal.

fnd lJser: Municipol Council Kotputli, Rojasthan

Contractor: M/s.'fechnocraft Construction Pvt. Ltd

(
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C-Tech BtP
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(

BOD REMOVAL, CO-CURRENT NtTRtFtCATtON & DENITR|FICATION 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. ln 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 cellwall.

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 requirements of the aerobic mi

End User: Municipol Council Kotputli, Rajosthan

Contractor: M/s. Technocraft Construction Pvt. Ltd

ffi
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(

to enhance the activity of the aerobic microbes.

ln 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. ln otherwords, 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:

0xidation

COHNS + 02 + Bacteria ) COz + NH: + other End Products + Energy

Synthesis

COHNS + 02 + Bacteria + C5H7O2N (Nerru Bacterial Ceil)

Endogenous Respiration

CsHzOzN + 5Oz ) 5COz + NHs + ZHzO + Energy

It is 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.

L"

2"

3"

End User: Municipol Council Kotputli, Rojosthon

Contractor: M/s. Technocroft Construction Pvt. Ltd
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Nitrification

Extended Aeration system, with high sludge retention time (0.) and DO > 2.O me/Lensures

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 me/L

DO in the C-Tech basin to avoid oxygen limitation. The nitrification of ammonia can be

represented as given below:

NITROSOMONAS

2 NHa* + 3Oz

2 NOz- + Oz

NITROBACTOR

2NOz- + 2 HzO +'4 Hn + New Cells

2NO: + New Cells

lhe diffused aeration system is sized in such a way that sufficient oxygen is provided for

carbonaceous oxidation, sludge stahilization, nitrificatiori by maintaining the D0 at the

specified level of 2 mg/L. The capacity of diffused aeration in each C-Tech basin wili be

sufficient to ensure good and uniform mixing conditions during Fill - Aeration phase of

the cycle of operation.

Den itrification:

-[he process of denitrification of nitrates is represented as:

NO3'+ BOD + Nz-t- COz + HzO + OH + cells

Denitrification releases nitrogen which escapes off as an inert gas to the atmosphere.

eo-eurrent Nitrification and denitrification

A balanced process is achieved and regulated by online-measuring of the specific oxygen

irptake 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

Figure below.

End User: Municipol Council Kotputli, Rajosthon

Contractor: M/s. Technocroft Construction Pvt. Ltd
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Nitrr{rcatron

Den rtriticalion

(.

Fig.: Representative view of a sludge floc under a light mic;roscope r,irith suggested zones

for co-N/DN

Nitrate penetration is governed by its rate of diffusion which is of tl're orcJer of ten times

that of dissolved oxygen. Under aerated conditions there is typicaily no nitrate linritaiiorr

in the interior zone of the floc. Sufficient carbon provision fr:r denitrification is achieved

through the carbon storage (biosorption) rnechanism 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 nitrificatiori ancl

al-so 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 harye tcr

be denitrified in each cycle.

Process control using in-basin respiration enables a direct conirol over biolr:gical

phosphorus removal.

Enhanced Phosphorous Uptake

ln aerobic zone PHB metabolized, providing energy from 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 the

End User: Municipal Council Kotputli, Rajosthan

Contractor: M/s. Technocraft Construction Pvt. Ltd
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1"0

a.

b.

Basis of Design

No. of Basins

MLSS = 42AA

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

c. FIM = 0.125

As per CPHEEO Manual page 5-198, Value is 0.05-0.3 d-L

d. Sewage Temperature = 20

Considering the Geographic location and Climatic conditions at site.

0"7

2

349

80

45

Nos"

mglL

me/L

m

o//o

o6

(

d-1

"C

e. MLVSS/MLSS ratio

f. DO in basin

g. Altitude of site

h" Humidity

i. Ambient Air Temperature (Max.)

End User: Municipol Council Kotputli, Rojasthan

Contractor: M/s. Technocroft Construction Pvt. Ltd

PROCESS DESIGN CALCU LATIONS
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L1.5 e-Tech Operating Cycle

Filling and Aeration Phase (Tre)

Settling phase (Ts)

Decant Phase (Tp)

Total Cycle Time (Tc) = a + b + c

Average flow rate

Average flow rate to each basin = j/g

= 1.5 hrs.

-- 0.5 h rs.

h rs"

hrs.

12 hrs.

1 Nos.

1 fr,los"

a.

b"

C"

d"

1

3

e.

f.

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

No of Cycles Per day/b asin = 24/d Nos.

Hours of aerationtime/day/basin =a xe =

No. of basins receiving flow simultaneously =

No. of basins aerating simultaneously =

No. of basins decanting simultaneously =

6b.

h.

i.

j.

k.

1

433.75

433"75

Nos.

rn3/h r.

m3/hr.

(

C-Tech Basin Operating Sequence

FIA I f itt and Aeration Phase

S i Settling phase

Decanting Phase

Time, Hrs. )
4.25 0.50 0.75 1.00 t.25 1"50 L"75 2.00 2.25 2.50 2.75 3.00

Basin - 1 FIA F/A F/A FIA FIA FIA s s

Basin - 2 s s FIA FIA FIA FIA FIA F/A

End lJser: Municipal Council Kotputli, Rojosthon

Contractor: M/s. Technocraft Construction Pvt. Ltd
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(

3"0 Calculation of SBR Volume & HRT

3"1 Calculation of SBR Votume

a" Daily flow

b. Inlet BODs

c. MLSS

d. MLVSS/MLSS ratio

e. MLVSS=cxd

f. FlM

g. Total volume of basins = (axb)/(exf)

h. No. of basins provided

i. Volume of single basin required= g/h

3.2 FillVolume and C-Tech Area Requirement

a. Peak Flow rate

b. No. of basins receiving flow simultaneously

c. Flow rate per basin = a/b

d. Fill/Aeration Time

e. Fillvolume per basin =c x d

f. Decant depth Considered

_ Basin surface area required for assumedo
decant depth = ef

10410"00

300.00

4200.00

0.70

2.940.00

0.125

8497.96

2"00

4248"98

954.60

1.00

954.60

1.50

L431..90

2.OO

715.95

m3ld

mg/L

mslL

me/L

m3

Nos.

m3

m1/hr

Nos.

m3/hr

hrs.

m3

m

m2

Peak Flow Handling Capacity of C-Tech SBR Basins

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

variations like peak flow, average fiow 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 achierred 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 oniy at average flow in any eycle. Each S

End User: Municipol Council Kotputli, Rajosthon

Contractor: M/s. Technocraft Construction Pvt. Ltd
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with level transmitter and each decanter mechanism is equipped with position sensor and

levei 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

b. Area of Basin Provided

c. SWD of Basin required = a/b

d. SWD of Basin Provided

3.4 Provided Volume of SBR

a. Area Required per C-Tech Basins

b" Area Required for all C-Tech Basins

c" Diameter Required for C-Tech Basins

d" Diameter Provided for C-Tech Basins

e. TotalVolume offered

Considering one circular basin with

4248"98

7rc.34

5.93

5.00

7l-5.95

1431.9
' 

42"7

42"7

8s92.1

0.8

42.7

6.0

205.0

1.0

205.0

8797.1

1,466.2

43.2

43"3

8835.3

0.5

6.5

tt.

compartment

Assuming width of wall (W)

Assuming length of wall (L)

Height of wall (H)

Volume of common wall inside basin

Total no. of wall

Total Volume occupied by common walls

Total Volume of C-Tech basins including
commonwall =e+f
Area of total C-Tech Basins= g/SWD

Diameter required for total C-Tech Basins

Diameter provided for Aeration Basin

Total Volume Provided = rr/4 xj x j x SWD

Freeboard provided in the C-Tech basin

Total Depth ofthe C-Tech basin = I + T

m2

m

tll

m2

m2

m

m
I

m

m

m

m3

No.

m3

m3

m2

m

m

m3

m

m

ob.

h.

i.

j

k.

t.

m.

End User: Municipal Council Kotputli, Rajosthan
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ealculation of HRT

Total volume of basins provided

=k-(DIAxWxSWD)
Daily flow

HRT = a/b x24

a.

b.

C.

8627.s

10410"0

19.89

m3

m'/d

hrs.

(

End User: Municipal Council Kotputli, Rojasthon
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(

RECTRCULATION FLOW REqUTREMENT AND SELECTOR StZtNG

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 slr"idge. SVl< 100 is achieved

in all seasons. The figure below shows the experience with SVI developments in a C-l-ech

plant with municipal sewage with SVI in the range of 25 to 60 mL/g that is observed over

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

phosphorous release also occurs.

Fig: 5Vl of a C-TECH plant

End User: Municipal Council Kotputli, Rojosthon

Contractor: M/s. TechnocraJt Construction Pvt. Ltd
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4.0

4"L

1

b

c

d

Selector Functioning

The wastewater enters into the selector zone from the front end of the C-Tech reactor,

where anoxic/anaerobic conditions are maintained. ln addition, treturn 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 allof the known low F/M bulking microorganisms and eliminates the problems

of bulking and surface foaming. Also, due to the anoxic/anaerobic conditions in the

selector zone, phosphorous release occurs. During anaerobic conditions, acetate is

produced b'y'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)storage 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.

RECIRCULATION FLOW REQUIREMENT AND SELECTOR SIZING

RECIRCULATION FLOW

Recirculation Flow

of Feed Flow
per Basin

m3lhr

m3/hr

m3/hr

Recirculation Ratio provided

Feed Flow to each Basin

Recirculation Flow required = b x a

Capacity of Return Activated Sludge (RAS) Pump
provided

25.0%

433.75

108.44

L10.00

P*A
*#,

End User: Municipol Council Kotputli, Rojosthon

Cont!'actor: M/s. Technocroft Construction Pvt. Ltd
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4"2

A

B

c

D

E

F

G

H

SELEETOR ZONE

Design Flow = Feed Flow + Recirculation Flow

Hydraulic Retention Time HRT) provided at Design

Flow

Volume required = (A x B)/ 60

No. of Sub-Compartments provided per Basin

Side Water Depth (SWD) provided

Area Required

Area Provided

Volumeprovided=ExG

543.75

55.0

498.44

5

6"00

83.07

83.10

498"60

m3lhr

min

f

No.

m

m2

m2

m3

(lmage is for representation purpose)

q
,. )'-

19

,r
#

*.

End User: Municipal Council Kotputli, Rojasthon
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5.0

5.1

B

C

(

5.2

a.

b.

c

d.

e

t.

g.

h.

5"3

a.

5.4

a.

b.

c.

d.

e.

SLUDGE GENERATION

Total Sludge Generation

Biological Sludge Generation

Specific Sludge Yield

BOD removecl

Biological Sludge generated = B x A

Phosphorous Removal

Plant Flow

lnfiuent Phosphorous

Phosphorous in effluent

Daily phosphorous load = a x b

Phosphorous assimilation in biomass

BOD Removal

Biological Phosphorous removal = e x f

Phosphorous remaining

Total Sludge Generation

Biologica I Sludge generated

Calculation of SAS pump Capaeity

Total Sludge Produced

No. of Basins provided

Sludge to be Wasted per Basin = a / b

No. of Cycles

Sludge to be Wasted per Cycle per Basin = c 1
d

Solids Consistency in the Wasted Sludge

Specific gravity of sludge

1.1"8

3,0r9

3,563

L0.41

6.0

2.0

62.46

2s%

290.0

7.34

2.0

3,563

2

L,78L.50

8.0

222.69

o.8a%

1.05

Kg/Ks BOD

removed

Kg/dav

Kg/day

MLD

mglL

m8/L

Ke/d

lnlet BODs

mslL

mg/L

melL

3,563 Kg/day

Kg/day

Nos.

Ke/dav

Cycles/day/
Basin

Kelday

Volume of Sludge to be Wasted per Cycle per
Basin=e/(tXgx1000)

End User: Municipol Council Kotputli, Rojosthon
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" Considering Running Time of Surplus
" Activated Sludge (SAS) Pump per Cycle

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

k. Capacity of SAS Pump provided

5.5 Calculation of SRT

a Total Volume of SBR

b MLSS

c Sludge Generated

, Solids Retention Time (SRT) provided
" 

= (a x b)/ (c x L000)

10

1s9.06

160

8627.5

420A

3563

LA,LV

min

m3/hr

m3lhr

m3

mslL

Kg/day

Days

End User: Municipol Council Kotputli, Rojasthon

Contractor: M/s. Technocro.ft Construction Pvt. Ltd
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DESIGN OF AERATION SYSTEM

Fine Bubble Diffusers for Aeration

The aeration system can be thought of as the heart ofthe 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 OxvgenCalculation:

A Volume of sewage treated

B Theoretical Kg Oz required per Kg BOD

C lnlet BODs

D Outlet BODs

E BODsremoved=C-D

F Kg of BOD removed in a day = A x E / LOOO

G KgOz reqd. for BOD load = B x F

H lnlet Total Kjeldhal Nitrogen

I Outlet Ammoniacal Nitrogen

, Nitrogen assimilated during BOD removal
' =(5/1oo)xE
K Outlet Nitrate Nitrogen

L NH3-N removed in a day= H-l-J
M Kg Oz required per Kg of NHr-N

N Kg of NH:-N removed in a day = A x L/1000

O Kgoz reqd. for NH:-N removal = M x N

o KgOz released per Kg of Nitrate-Nitrogen during
' denitrification

a Kgof Nitrate-Nitrogengenerated =AxL /1O0O

o Kg of Nitrate Nitrogen in the Treated Sewage
'' =AxK/1000
. Quantity of Nitrate Nitrogen available for
- Denitrification=Q-R

Denitrification as %o of available Nitrate Nitrogen

Quantity of Nitrate Nitrogen that is denitrified

=SxT

End User: Municipal Council Kotputli, Rajosthan

Contractor: M/s. Technocroft Construction Pvt. Ltd

10410.00

L.ZA

300.00

10.00

290.00

3018.90

3622.70

55.00

0.70

14.50

3.00

39.80

4.56

415.00

L892

2.86

4t4.40

3L.23

383.17

75%

287.38

m3ld

m8/l

ms/l

msll

ks/d

keld

msll

mcll

mg/L

mgll

mgll

keld

ks/d

ke/a

ks/a

kc/d

(

(

156



SFe Environmental Technologies Pvt. Ltd.

C-Tech BEP
10 MLD STP at Kotputli, Rajasthan - D-1065

W

7.0

A.

STANDARD OXYGEN TRANSFER REQUTREMENT (SOTR) eALeULAT|ONS

Actual Oxygen Transfer Rate (AOTR) under field
conditions

KgOz released during Denitrification = P x U

Total KgOz required/d = G + O - V

T = Sewage Temperature

il = Altitr-rde of Site

Where,

Cs,r = Oxygen Saturation Concentration in Clean
Water at Temperature 'T' (Table D, Appendix D

Pg No 1745)

I = Acceleration due to Gravity

M = Mole of Air

zr = Elevation (Altitude'H')

za = Elevation (Altitude Zero)

R = Universal Gas Constant

T = Sewage Temperature

821,.90

4693.2

= 4,693"2

20

349.0

9.08

kc/d

ke/d

rng/l

mls2

KglKg-mole

m

rn

Nm/Kg-mole.K

Kelvin

Ks/day

As per Equation 5-55, Pg No 429, Wastewater Engineering - Treatment and Reuse, Metcalf
& Eddy...." Standard Oxygen Transfer Rate (SOTR) in Tap Water at 20 0e and Zero
Dissolved Oxygen: = AOTR + [((pC's,r,u : eL] + Cs,zo) x 1"924[-zol x u x F]

Where,

AOTR = Actual Oxygen Transfer Rate under field
conditions = 4,693.2 Kclday

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

= Cs,r,u xlL/21x ((Pal P"t-,u)+Otl21))

oE

m

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

Cs,r,H = Oxygen Saturation Concentration in Clean Water at Temperature 'T' and Altitude
,H,:

Cs,r,H = Cs,rx exp(-(g x M x (zr - z,)) / (R xT))

9.81

28.97

349.0

0

8,31,4

End User: Municipol Council Kotputli, Rajasthan
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Hence, Cs,r,H 8.72 ms/l

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

& Eddy"....

Patm,H = P, x exp(-(g x M x (zs - zrll / (R x T))

Where,

Pa = Pressure at Zero Altitude

I = Acceleration due to Gravity

M = Mole of Air

zu = Elevation (Altitude'H')

za = Elevation (Altitude Zero)

R = Universal Gas Constant

T = Field Temperature

Hence, Patm,H

Po = Pressure at the Depth of Air Release

= Patm,H + Effective Aeration Depth

Ot = Yo Oxygen Concentration leaving Tank

Hence, C's,r,H

C1: Operating Oxygen Concentration

Cs,zo: Dissolved Oxygen Saturation
Concentration in Clean Water at 200 C and 1 atm =
(Table D, Appendix D Pg No 1745)

9.08 ms/l

10.33

9.81

28.97

349.0

0

8,3L4

318.15

9.95

L4"7

19.00

L0.38

2.OO

9,263

4,631.50

385"96

2

mWC

m/s2

Kg/Kg-mole

m

m

Nrn/Kg-mole"K

Kelvin

mWC

ms/l

msll

Ke/day

Kg/day/basin

Kglhrlbasin

o: Oxygen Transfer Correction Factor = 0.65

p: Salinity - Surface Tension Correction Factor = 0"95

F; Fouling Factor = 0.90

As perTender, Volume 2A, Clause 4.8"2"4 (B), Sequential Batch Reactor Process including
Biological Nutrient & Phosphorous Removal"

Hence, SOTR

SOTR per basin per day

SOTR per basin per hr.

No. of Basins

End User: Municipal Council Kotputli, Rojosthon

Contractor: M/s. Technocraft Construction Pvt. Ltd
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^ Standard O2 required at Field Conditions pert)
Basin=B/C

E Top Water Level (TWL) in C-Tech Basins

F Bottom Water Level (BWL) in C-Tech Basins

G Aeration Depth

H Height at which Diffusers are kept

I Effective Aeration Depth = G - H

J SOTE for the above Effective Aeration Depth

K Fraction of 0z in Air

L Density of air at Standard Condition

Air required at Field Conditions per BasinM 
=D/(JxKxL)

N Hours of Aeration per Basin per day

O Air required per hour per Basin = M / N

P No. of Operating Air Blowers per Basin

a Capacity of Air Blowers required = a I P

* Capacity of Air Blowers provided (at 0 oC & L

atm.)

S Number of Basins per set of Air Blowers

T Number of Basins

U Number of Operating Air Blowers = P x U / T

V Number of Standby Air Blowers

4,632

6.00

4.00

5.00

0"25

4.75

26"00

23.00

L.293

59,899

L2

4,992

2

2,496

2,500

2

2

2

1

Kg/dav/Basin

rn

rn

n'l

rn

m

o//o

o//o

kclm3

N m:r/rlaylBasi
n

hrldaylBasin

Nm:'/hrlBasin

Nos.

irJm3/hr

Nm3/hr

Nos.

Nos.

Nos.

Nos.

Nm3/h

Deg.C

K

%

m

c/mol
g/mol

Pa

8.0 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, MHzO

Molar mass of dry air, M6n7

Water vapour saturation pr€ssut'€, pws

2,550

45

318"15

80

349

18.02

28"96

eQ7 .3450+0.0057 1-

tzzs/rl 
f1a.z

9556"00

End User: Municipal Council Kotputli, Rojosthan
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Atmospheric pressure at given altitude, P

Partial pressure of water vapour in moist air, p*

Humidity ratio, x

Density of dry air at temp T & altitude H

Density of moist air at T & H

Air flow at field conditions

exp(-9.81 *28.97*Altitude /
(8314*(273.15+Field

temp.)))*10.33

9.95 mWC

97573.95 Pa

(RH/100)*p*s Pa

7644.77

O.62198*p*/(pr-p*)

0.0s kelke

P 
*9.8 1/100 * 28.97 / 83L4 I

(273.15+T)*1045

1.07 kg/m3

Density of dry air(1+x)/(1+1-.609x)

1.04

31.1.6.24

3120.00

nf /h

m3lh

End User: Municipol Council Kotputli, Rojosthon
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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.

Fig. Pictorial view of Decanter (lmage for reference only)

End User: Municipol Council Kotputli, Rajosthon

Contractor: M/s. Technocroft Construction Pvt. Ltd
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(

MAX1 - RATE N€CANTER

Fig. DECANTER of the C-TECH process

9.0 Decant Flow

_ Fill volume per basin/cycle = (FIow rate x filld' 
time) / no of basins filling simultaneously.

tl. Decanting volume per basin/cycle

c. Decant time

d. Decant Flow = b/c

525.0

625.0

L

52s.0

m3

m3

Hr.

m3/hr

irlAXt*ilA t t: I)t.(.)p"r{ }t,: t.r

End User: Municipol Council Kotputli, Ro.iosthon

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

Parameters As per BEP
As per

Tender/fPHEEO
Unit

Daily Flow 10000 10000 m3ld

Other Flow (Assumed) 410 nr3/d

Peak Factor 2.25 2"25

Peak Flow + other flow 954.60 m3/hr

Each Basin Volume 4296.05

lrlo. of Basins 2.O Nos"

I'otal Basin Volume 8592.1 1m-

Total Cycle Time 3 '2.5."6
H rs.

HRT 19.89 Hrs"

MLSS 4200 3500 5000 ms/L

SRT (0c) ro.ll d ays

FlM 0.125 0.05 to 0.3 d-1

Sludge Yield 1.180
Ke / Kc BoD

removed
Total sludge generation per
day

3,563 Ksla

End User: Municipol Council Kotputli, Rajasthan

Contractor: M/s. Technocraft Construction Pvt. Ltd
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(

INSTRUMENT AND CONTROL PHILOSOPHY

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

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

i) Auto - Valve Operation

a) C-Tech Basin Inlet Gates: Will on/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.

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.

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.

b)

c)

fiTA
End User: Municipol Council Kotputli, Rojosthon
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(

b.

C.

d.

ii) lnstruments

a. Level Transmitter: Provides 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 point DO value in the basin.

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.

iii) 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

only when aeration cycle forthe basin is completed" The pump does not operate

during Settling and Decanting phase of the cycle.

b. Surplus Activates Sludge (SAS) Pump: On / off of the punnp is regulated by PL.C for

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

End User: Municipal Council Kotputli, Rojasthon

Contractor: M/s. Technocraft Construction Pvt. Ltd
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EQUTPMENT LIST FOR C-TECH SYSTEM

(

Sr. No. Description Specification Nos.

1. lnlet Gate to C-Tech basin Auto Gate 2 Nos"

2" Air blowers

2,500 Nm3,/hr @ 0.70 Kg/cmz

(Ar0"c&1atm")

3,L20 m3/hr @ o.7o Kg/cm2

(At Actual Field Condition)

3 Nos^

(2W+15B)

3. VFD for air blower Su itable 1 Nos

4" Soft Starter for air blower Suitable 2- Nos.

5. Diffuser assembly Fixed Type 1 lot

6. Decanters with positioner and Drive Suitable 2 Nos.

7.
VFD for auto rate control of

deca nters
Suitable 2 Nos"

8. RAS Pumps 11-0 m3lhr @ 5.0 m. head*
3 Nos.

(2W+1S5)

9. SAS Pumps 160 m3/hr @ 10 m. head*
3 No-s.

(2W+1SS)

10" Piping and Valves Suitable l- Lot

11. Main Air Header Valve Auto Butterfly 2 Nos"

12. Selector Air Header Valve Auto Butterfly 2 trlos.

13" Selector Down Comers Valve Manual Ball 12 Nos.

L4. SAS Pump Discharge Motorized Knife Gate Valve 2 Nos.

15" lnstrumentation and Controls

a) PLC and control panel 1 No.

b) DC Transmitter Fixed Type Optical 2 Nos.

c) Level Transmitter Hydrostatic Type 2 Nos"

* Head to be decided as tual location of Sludge Sump & Hydraulics"

eilUsrrfi
6rr{ oRu=

End User: Municipal Council Kotputli, Rojosthon
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Project
Design, 5upply, Consti'uction, lnstallation, and Commissioning of 1-0 MLD capacity
Main Pumping Station & Sewage treatment plant at Kotputli, Raiasthan
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Abbreviations

BOD

tsWL

C Tech

CCT

CI

COD

DO

Hr

nl

M3lhr

M3/sec

MI.D

mm

P

RAS

RCC

SA5

SB

SBR

Sec

TN

roc
TSS

TWL

Biochemical Oxygen Demand

Bottom Water Level

Cyclic Activated Sludge Treatment Process

Chlorine Contact Tank

Cast lron

ChemicalOxygen 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

Su rplus Activated Sludge

Standby

Sequencing Batch Reactor

Second

Total Nitrogen

Top of Concrete

Total Suspended Solids

Top Water Level

Working

tr*s
:r\"-#i
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Design lnlet & Outlet Characteristies

L"1, General

The following parameters frorn the tender are considered for the design of 10 MLD.Slp ai Kotputli,

Rajastha n.

L"2 Design Flows for 10 M{LD sewage treatment plant 1/4s per tender, Volume - I section V
Scope of Work, Page No. 92)

Average Flow

Peak Factor

Peak Flow

Centrate Flow (Assumed)

Total Average Flow

Total Peak Flow

For civil work of MPS (As per Tender, volurne - I seetion v scope of work page No. 92)

Ultimate Average Flow

Peak Factor

Peak Flow

Centrate Flow

Total Average Flow

Total Peak Flow

J.'3 Design lnlet (As per tender, Sub Section 2 STPs & ossociated utarks, L.4 Raw Sewage

Quality, Page No.93)

SR" No. PARAMETER

1 Biochemical Oxygen Demand (BODs)

2 Chemical Oxygen Demand (COD)

3 Total Suspended Solids (TSS)

4 Total Kjeldahl Nitrogen (TKN)

5 Total Phosphorous (T'P)

6pH

10 MLD

2.2s

22.50MLD

0.410 MLD

10.41 MLD

22"9r- MLD

24,99 MLD

2.25

56.64 MLD

0.4].0 NTLD

25.40 MLD

56.64 MLD

Drsrcru Vnlur

300

650

550

55

6.0

6-9

UNIT

mc/l

mc/l

m8/l

mc/l

me/l

(

(
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L.4 Outlet Parameters {As per tender, Sub Section 2" STPs & associated works, L"5. Treated
Sewage Quality, Page No" 931

SR. No. PARAMETER

1 BiochemicalOxygen Demand (BODs)

2 ChemicalOxygen Demand (COD)

3 Total Suspended Solids (TSS)

4 NH4-N (as N)

5 TotalNitrogen (TN)

6 Total Phosphorous (TP)

7 FaecalColiform

DESIGN VALUE UruIT'

10 mg/L

50 rnE/L

10 rnC/L

5 mgli-

10 mg/L

2 mg/L

100 MPN/L00 mL

s

s

s

s

fl/OIES:

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

(
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2" Treatment unit description

2"1, General

The proposed Sewage Treatment Plant (STP) at Kotputli of capacity l0 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

ii. Fine Screen Channels

iii. Grit Separator

c. Sequential Batch Reactor (SBR) rJnits

d. Chlorination System

e. Sludge Dewatering Units

i. Sludge Sump and sludge transfer pumps

ii. Mechanical Dewatering Unit

f. lreated sewage Underground Reservoir

{

(
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2.2 Raw Sewage Pumping Station

2.2.1 Receivins 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.

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 lVlechanical 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 / troiley

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

Receiving Chamber

Design Flow

Number of Units

M aterial of Construction

Design Flow

Number of Units

Material of Construction

Mechanical Coarse Screen

Design Flow

Number of Units

56.64 MLD

1 No.

RCC

56.64 MLD

2 No. (1W + 15)

RCC

56"64 MLD

2 No. (1W + 15)

2.2.3 Raw Sewaee Sump (Wet Welll

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. Howeve4 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 suitabie capacity have

T
4;s"

\-

Page I
to pump the raw sewage
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from Wet-Well to the stilling Chambei".

Raw Sewage Sump

Design Flow : 56.64 MLD

Number of Units : 1 No.

Material of Construction : RCC

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

L Nos. (1 SB)

955 m3./hr. @ Suitable mWC

2 Nos. (1W r 1SB)

22O m3/hr. @ Suitable mWC

2 Nos. (2 W)

435 m3/hr. @ Suitable mWC

ffiB
Page 9
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2"3 Primary treatment

2.3.1 Stilline 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.

(
2"3.2 Mechanical Fine Screen Channelg

Raw sewage from 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 mrn 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 I trolley

positioned at Ground Level. Mechanicalscreen operation wili be controlled depending upon the head ioss

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.

Stilling Chamber

Design Flow

Number of Units

Material of Construction

Mechanical Fine Screen Channel

Design Flow

Number of Units

Material of Construction

Mechanical Fine Screen

Design Flow

Number of Units

: '22.91M1D

: l- No.

: RCC

22.91M1D

2 No. (1W+1S)

RCC

Peak Flow

22.91tMLD

2 No" (1W+1S)

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 p trolley. An organic return

[gssqd
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 Charnber.

(

2"4 Sequential Batch Reactors (C-Tech) units

Refer complete design and description of biologicaltreatment process based on SBR (C-Tech) process for

10 MLD + centrate flow capacity provided in section 4.

2"5 Chlorination System (Gas Chlorination)

Treated sewage from SBR 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 CCTto ensure proper disinfection of treated sewage. Weir is provided at outlet of the CCT"

Grit Separator Unit

Design Flow

Number of Units

Material of Construction

Chlorine Contact Tank

Design Flow

No. of Units

Chlorine Dosage

Chlorination System

Design Flow

Number of Chlorinators

Service Water Pumps

Design Flow

No. of Units

: 22.9:l MLD

: 2 No. (1W+1S)

; RCC

Decant Flow

1 No.

5 PPM

Decant Flow

2 No.(J-W + 1SB)

L0 m3lhr

2No.(1W+1SB)

(

9,i,1#i
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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 Sludee Sump and Sludee Transfer Pumps

Sludge generated from SBR is collected into sludge sump. Sludge sump shall be equipped with one working

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

Quantity

Material of Construction

Sludge Sump Air Blowers

Type

Quantity

Sludge Transfer (Centrifuge Feed) Pumps

Type :

Quantity :

SIudge Generated from SBR

l- No.

RCC

Twin / Tri Lobe Blowers

2 Nos. (1W-t L5)

Positive Displacement Screw Type

2 Nos. (1W + 15B)

2.7.2 Mechanical Sludge Dewaterine Device (Clqldlqge)

Two numbers (1W + 1SB) of Mechanical Dewatering Device are provided to dewater the sludge" Bioiogical

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 into

trolleys/ drums/ bins without use of any material handling unit. Polyelectrolvte 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 A.1% solution strength. Two

numbers (1W + 1SB) of Polyelectrolyte Dosing Tanks are provided. Each Tank is equippecl with Slow Speed

Mixer to prepare Polyelectrolyte solution. The solution is fed to Dewatering Unit using Positirre

Displacement Type Dosing Pumps. There are dedicated Dosing Pumps provided to each Sludge Dewatering

machines.'fhe Pumps are interlocked with Mechanical Dewatering Device.

Sludge dewatering unit

Quantity

Polyelectrolyte Dosing Tank:

No. Polymer Dosing Tank

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. (1W + l-SB)

(
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DESIGN CALCULATIONS
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3" PROCESS DESIGN CALCULATIONS

PROCESS DESIGN CALCULATIONS FOR lO IMLD EAPAEITY PUMPING STATION

m

m2

m

m

m

m"

(

3"2"L RECEIVINGCHAMBER

No. of Units

Design Flow

Peak Flow

L

Peak Flow

56.64

2360.00

0.6s6

60

0.656 x 60

39.36

1"30

30.28

5.00

6.50

0.50

42.25

No"

MLD

m'/h

mt/s

sec

m'

Hydraulic Retention Time (HRT) at Peak Flow
Volume required

Considering depth of chamber
Area of chamber

Width of Chamber

Length of Chamber

Freeboard provided

Volume provided

1No. of Receiving chamberof size G"5 m Lx 5 m wx L.3 m swD + 0.5 m FB shall be
provided.

3,2"2 COARSE SCREEN CHANNELS

No. of Mechanical (Working) Screens

No. of Mechanical (Standby) Screens
'Iotal No. of Screens

The civil unit of screen channels are

associated peak flow.

- 1 Nos.

= I Nos.

- 2 Nos.

designed for ultimate average flow of 25.40 MLD and

(

COARSE SCREEN CHANNELS: MECHANICAL

No. of Mechanical Screens

Design Flow

Average Flow

1

Peak Flow

56.64

2360.00

0.656

25.40

1058.33

o.294

0.6s6

Nos.

MLD

m3/hr

m3/sec

MLD

m3/hr

m3/sec

m3/sec

No.

Design Flow in each Screen
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Average Flow in each Screen

Maximum Velocity through Screen at Peak Flow

Minimum Velocity through Screen at Average

Flow

Clear Area of Opening through Screen at peak

( rlow

CIear Area of Opening through Screen at

Average Flow

Considering maximum Area of Opening through
Screen

CIear Spacing of Bars

Thickness of Bars

Gross Area of Screen

Assuming Depth of Screen Channel

Gross Width of Screen

No. of Bars

say

Width of Screen provided

_ (Gross Width of Screen / Centre to
Centre Spacing of Bars) - 1

= (0.se4 I (Qo + 10 )/1000)- 1

= 32.L3 Nos.

= !,3 Nos.

_ (Number of Bars+1) x Clear Spacing +

(Number of Bars x Bar Thickness)

= (33+1) x 20 + (33 x 10)

0.556

Q2s4

1

0.294

1.10

0.60

Q.656

1.10

0.s96

Q.2e4

0.6

0.490

= 0.596

=20
= .10

= 0.596 x (20+10) i '20

= 0.89
,= 0.90

= 0.89s / 0"9

= 0.994

1010

10s0

m3,/sec

m3/sec

No.

m3/sec

m/sec

m/sec

m3/sec

rn,/s ec

In2

m3/sec

m/sec

rn2

m2

mm

mm

*)ilt

m

m

mrn

mm

mrn

mm

Width of Side Frame provided

Width of Screen Channel provided

Page 16
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Height of Blind Plate at Bottom of Screen

provided

Liquid Depth of Screen Channel provided

Length ofScreen Channel provided

Freeboard provided

Head Loss across Screen

Head Loss across Screen

V = Velocity through Screen at Peak Flow

v = Velocity in approach Channel at Peak Flow

Head Loss across Screen at Peak Flow

Head Loss across Screen at50Yo Clogged

Condition

Velocity through Screen at 5O% Clogged

Condition at Peak Flow

Head Loss across screen at50% Clogged

Condition at Peak Flow

= O.O728 (V2 - v2)

_ Peak Flow through Screen Channel /
Clear Area of Opening through Screen

= L.O4L

_ Peak Flow through Screen Channel /
Cross Sectional Area of Screen Channel

= 0.58

= 0.055

2.083

0.292

0.300

1Nr:.

Average Flow +

Recycle Flow

25.40

1058.33

0.294

20

Design flow x HRT

0.294X20 i 6A

352.80

Volume / Ultimate

MLD

m3/hr

m3/sec

min

50

9s0

8000

500

mrn

mm

mm

mrn

3"2"4

Screen channel of size 8.0 m L x L.2 m W x 0"95 m SWD and 0"5 m FB shall be provided.

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

No. of Units

Design Flow

Hydraulic Retention Time (HRT) at Ultimate
Average Flow
Volume required

Hydraulic Retention Time (HRT) at Ultimate

Peak Flow

Page L7
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Side Water Depth (SWD) provided

Plan Area of Wet Well

Diameter of sump required

Diameter of sump provided

RAW SEWAGE TRANSFER PUMPS

Average Flow

Peak Flow

= 433.75

= 954.59

2

2

220

0

L

955

2

0

435

rn

m

9.0

2.5

3s2.8/2.s

14L.L

13.40

13.5

min

rn

rn2

m2

m'/h

m'/h

Nos

Nos

m'/h

Nos

Nos

m'lh

Nos

Nos

m3/h

L No. of Raw Sewage Sump of size 13"5 m Dia. x 2.5 m SWD + Suitable FB shall be provided.

(

Pump Capacity provided

As per Tender, section B. Primory Treotment, subsection Raw sewoge sump and pump,
'Submersible Sewage Pumps" Page No.709

(

Eaw Sewage Transfer PumpE-L

No. of Working Pumps

No. of Standby Pumps

Capacity

Raw Sewage Transfer Pumps 2

No. of Working Pumps

No. of Standby Pumps

Capacity

Raw Sewage Transfer Pumps 3

No. of Working Pumps

No. of Standby Pumps

Capacity

Page 18
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PRCICESS DESIGN CALCULATIONS FOR 10 MLD SEWAGE TREATMENT PLAI\T

m'

rn

m

nl

m

In"

3.3"2

(

(

3.3.:" STILLINGCHAMBER

No. of Units

Design Flow

Peak Flow

Average Flow

Design Flow in each Screen

Hydraulic Retention Time (HRT) at peak Flow

Volume required

Side Water Depth (SWD)provided

Width provided

Length provided

Freeboard provided

Volume provided

L No. sf lnlet chamber of size 2 m L x 2.1 m w x 2 m swD + 0"5 m FB shall be provided.

FINE SCREEN CHANNELS

No. of Mechanical (Working) Screens

No. of Mechanical (Standby) Screens

Total No. of Screens

FINE SCREEN eHANNELS: MECHANTCAL

No. of Mechanical Screens

Design Flow

1

l_

2

1

Peak Flow

22.9L

9s4.58

0.26s

30

0.265 x 30

7.95

2"00

2"LO

2"00

0.50

8.40

Peak Flow

22.910

229L0

9s8.00

o.266

10.4L

433.75

0.L20

0.266

1

0.266

No.

MLD

m'/h

m3/s

s

Nos.

Nos.

Nos.

Nos.

MLD

m3/hr

m3/sec

MLD

m3/hr

m3/sec

m3/sec

No.

m3/sec

m3/sec

No.6v
A.

Average Flow in each Screen

Page L9
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(

Maximum Velocity through Screen at Peak Flow

Minimum Velocity through Screen at Average

Flow

Clear Area of Opening through Screen at Peak

Flow

Clear Area of Opening through Screen at

Average Flow

Considering maximum Area of Opening through

Screen

Clear Spacing of Bars

Thickness of Bars

Gross Area of Screen

Assuming Depth of Screen Channel

Gross Width of Screen

No. of Bars

say

Width of Screen provided

say

Width of Side Frame provided

Width of Screen Channel provided

Height of Blind Plate at Bottom of Screen

provided

0.120

L"2

0.6

m3/sec

m/sec

mfsec

o.265

7"2

o.22L

0J2q

0.6

0.20L

m3/ser:

m/sec

m2

rn3/sec

m/sec

m2

m2

mm

mm

= 0.222

-5
-)_-J

= 0.222 x (-5+3)/ s

= 0.-355

= 0"6

= 0.355 / 0.6

= 0.591

_ (Gross Width of Screen I Centre to
Centre Spacing of Bars) - 1

= (0.5e1 /l(s+ 3)/1.000)-1

= 72.92 Nos.

- 80 Nos.

_ (Number of Bars-r1) x Clear Spacing +

(Number of Bars x Bar Thickness)

= (80+1) x 5 .r (80 x 3)

= 645

= 700

=75
= 850

m'

m

mm

mm

mm

mm

mm

Page2O
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Liquid Depth of Screen Channel provided

Length of Screen Channel provided

Free board provided

Head Loss across Screen

Head Loss across Screen

V = Velocity through Screen at Peak Flow

v = Velocity in approach Channel at Peak FIow

=

Head Loss across Screen ai Peak Flow =

Head Loss across Screen at50% 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

1.01.4

Peak FIow through Screen Channel I
Cross Sectional Area of Screen Channel

0.482

0.058

2.O28

0.282

0.300

1 Mechanical

1 Mechanical

2 Nos

650

8500

s00

L

Peak Flow

22.910

22910

954.58

o.265

22s]:o I 7

22910

954.58

0.26s

1555

mm

mm

mm

MLD

m3/day

m3/hr

m3fsec

m3lday

m3/hr

m3/sec

m3/m2/day

1 No. Working and 1 No. Standby of Mechanical Fine Screen ehannels: sf size 8.50 m L x 0"85 m

W x 0.55 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.L mm dia. Particle

Size with Specific Gravity Ss > 2.65 considering

Page2l
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rn

m

SEC

(

100% removal efficiency in an ideal Grit
Chamber (Vs)

Considering Design Overflow Rate

Area of Grit Chamber required

Square Side of Grit Chanrber 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

Grit Charnber of size 5 m L x 5 m Wx

3.3"4 PARSHALL FLUME

Design Flow

Discharge through Parshall Flume,

Q=2264*W*1Ho1:lz
Where, Q

Considering Throat Width, W

Depth of Water in upstream of Throat (Ha)

0.9 m SWD and 0"5m freeboard shall be provided.

960

2291.0

960

23.86

{ 23"86

4.89

5.00

5.00

60

0.266 x 60

L5.97

1s.e7l(sxs)
0.64

0.6s

0.2s

0.90

0.90

0.50

Peak Flow

22.gt]
958.000

266

266

0.45

0.409

0.410

m3/m2/day

m2/day

m3/m2/day

m2

m

rn

m

m

m

m

il/lLt)

m3lhr

lps

lps

m

m

msay

Page22
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Considering Su bmergence Ratlo

Depth of Water in downstream of Throat (Hs)

Length of Channel in the {-lpstream leg of the
Parshall Fiume = 10 + W

say

Length of Channei in the Downstream leg r:f the
Parshall Flume=5*!\i

say

Overall Length of Channel

m

m

=

Say =

No.

Average Flow clr Decant Flow whichever

is more

60%

5ubmergence Ratio x

Hn

0.245

0"250

4.500

4"500

2.250

2.300

8.300

8.500

0"160

0.200

416.7

62s.0

30

625x30 / 6o

3L2.5

315.0

1500.0

1185.0

2.60

4.20

43.3

(

m

m

m

m5ay

m

m

=

Say =

3"4 SEQUENTIAL BATCH REACTOR

Refer complete design and description of biologicaltreatment process based on SBR (C-Iech)

process for 10 MLD capacity SEWAGE TREATMENT PLANT (STP) provided separately"

Head Loss across Parshall Flume

3.5 DISINFECTION SYSTEM

3.5"1 CHLORINECONTACTTANK

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.)

(

m3/h

m3lh

min

m3

kt

kt

m

m

m

Page23
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Assuming thickness of SBR basin wall

The outer diameter of SBR basin

The diameter provided for CCT + UGR

Total Area available for CCT + UGR

Area provided for CCT=Volume/SWD

Area provided for CCT

Area available for UGR

Side Water Depth (SWD) provided for UGR

Volume provided for UGR=Area x SWD

Total Volume provided for CCT + UGR

Freeboard provided (min)

CHLORINATORS

Design Flow

Average Flow

D'ecant Flow

Design Chlorine Dosage (Max)

Quantity of Chlorine required

No. of Working Chlorinator provided

Capacity of Chlorinator required

Capacity of Chlorinator provided

No. of Standby Chlorinator provided

Quantity of Chlorine required

Considering Storage Period as

Quantity of Chlorine required

Available Capacity of one Chlorine Tonner

No. of Chlorine Tonners required

say

No. of Chlorine Tonners in use at any time

Total No. of Chlorine Tonners provided
Two(2) number of Chlorinator shall be provided

Average Flow or Decant Flow whichever
is more

m

m

m

m2

m2

nf
m2

m

m3

m3

m'

m

0.6

44.5

52.9

643.00

315.00

2.6

125.0

518.00

2.40

518.00 x 2.4

L243"20

1558.2

0.50

3"5"2

4.r7

625.01

5

625 x5 I '100A

3"20

L

3.20

4

1

625X24 x 10/1000

75

15

75.001 x L5

1125

928

LL2s.009 /928
L.2L

2

1

2

rn3f hr

nffhr
mEll

Kg/hr

No.

Kg/hr

Kg/hr

No.

Kelday

days

Kg

Kg

Nos.

Nos"

Nos.

Nos.

Page24
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3.5"3 TREATED WATER TRANSFER PUMPS

Design Flow

No" of Working Pumps

Capacity of Each Pump Required

Pump Capacity provided

2 Nos. (1W+1SB)

No. of Wr:rking Pumps

No. of Standby Pumps

3"5"4 OVERHEAD/ELEVATEDSERVIeERESERVOTR

No" of Units

Volurne of ESR as per tender

Area

Dia" required

Dia. provided

Side Water Depth (SWD)

3.6 SLUDGE HANDLING SYSTEM

3.6.1 BIOLOGICAL SLUDGE SUMP

Biological Sludge to be wasted from SBR

Solids Consistency of Waste Sludge considered

Volume of Sludge to be wasted in a day

HRT provided in Sludge Sump

Volume of Sludge Sump required

Side Water Depth (SWD) prr:vided

Width provided

t,ength provided

Volume provided

Freeboard provided

Biological Sludge Sump of size 6.0 nr L x 5.5 m W x

3.6"2 SLUDGE SUMP MIXERS

Voiume of Sludge Sump :

10000

4L6"7

1

420"4

420"O

L

1

1

0.50

500.00

166"67

14.57

L4.60

3"00

3s63

0.80%

mn /d
m3/hr

Nos

m3/hr

m3/hr

fikl.

No"

trlo.

ML

m-

Kc/dav

m3lday

m3/hr

hrs

m

m

3s63 / (0.008 x 1000 X 
.1.0s)

424

17.67

6.00

17.67 xG

106.00

2"50

7.OO

6.00

L09.20

0.50

m'

m

m

m

m3

m

2.8 m SWD is provided.

109.20

PageZS
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Mixing requirement

No" of Mixers Provided

Kw rating of Submersible Mixer Required

Kw rating of Submersible Mixer Provided

3.6.3 SLUDGE DEWATERING UNIT & FEED PUMP5

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

C 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

3"6"4 POLYELECTROLYTE DOSINGSYSTEM

Quantity of Sludge to be dewatered in a day

Design Polyelectrolyte Dosage (Max)

Quantity of Polyelectrolyte requ ired

Design Strength of Polyelectrolyte Solution

Volu me 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

\
2"34

3.00

424

l_8.00

23"60

L

23"60

24"O0

1

24"O0

L

L

25

KW/m3

hlos.

KW

KW

m'ld

hr/d

m'/h

Nos.

m'lh
mt/h

No.

m3/h

Nos.

No.

mWC

Kg/day

Kg/T'on of Dry

Solids

Kglday

m3

Nos.

m3

m

rn

m

m3

m

3563

2.50

8.91

0"r%

8.91/ (0.001" x 1000)

8.90

2

4.46

1."20

1.93

2.00

4.80

0.50

2No.ofPolyelectrolyteDosingSystemofsize2.0mLx2.0mWxl.2rnSWD+0"5mFBshall
be provided.

No. of Working Poly Dosing Pump provided

Capacity of each Poly Dosing Pump required / (No. of Dosing Pumps x No. of Hours of

Operation of Centrifuge)

L t\os.

Total Volume of Polyelectrolyte Solution

Page26
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8.91/ (1x 18)

0.495

495

700

,.

m3/hr

LPH

LPH

No"

(

Capacity of each Poly Dosing Pump provided

No. of Standby Poly Dosing Pump provided

Page27
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( sEcTloN-4

BASIC ENGINEERING

PACKAGE FOR SBR

ATTACHED SEPARATELY
(
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l

t.

SECTION I5

HYDRAU LIC CALCU LATIONS

(
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HYDRAULIC CALCULATIONS: L0 MLD MPS AT KOTPUTLI, RA.JASTI-{AN

SL

NO

1

INPUT PARAMETERS

Total Average Flow

(

Peak Factor

Peak Flow

lnvert Level of incoming Sewer

Finished Ground Level

lnvert Level (lL) of incoming sewer

Free Fall into inlet chamber

Water Level in Receiving Chamber

SD in Receiving Chamber

lnvert Level of Receiving Chamber

Peak Flow

Design Velocity in Channel

C/s Area of Channel, m2

Width of channel/gate

SWD in Channel

ActualVelocity in Channel (V)

Head Loss across the sluice gate

ob

k value

Nos

Head Loss

Total Head Loss

Margin

Total Headloss

Page 30

25.40

1058.33

o.294

2"25

56.64

2350"00

0.6s6

346.500

349.200

346"400

200

346"300

1"3

345.00

MI.D

m3/hr

m3/sec

Mi tl
m3lhr

m3/sec

m

ITI

m

mm

m

rn

m

Entry Losses through lnlet Sluice Gate of coarse Screen ehannel

= 2360.00

= L.2

= 0.55

= 950

= 950

= 0.73

= (kxV"2)/(2e)

= 9"81-

= 0.5

-l_

m3fhr

m/sec

m2

mm

mm

m/sec

m/sec2

= (0.5x0.73x0.731/l2x9.9Ll

= 13.58 mm

=L4mm

36
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(

Water Level in Upstream of Coarse Screen Channel

SWD in Coarse Screen Channel

lnvert Level of Screen Channel

Considering Headloss across Coarse screens

Water Level in Downstream of Coarse Screen Channel

SWD in Coarse Screen Channel

lnvert Level of Screen Channel

Free Fall into wet well

Water Level in Wet Well

SWD in WetWell
lnvert Level of Wet Well

m

nn

m

m

m

m

m

nn

m

346"250

0"950

345"300

300

345.950

0.950

345.000

100

344"900

2"500

342"400

ffm
Page 31
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HYDRAIJLIe CALCULATIONS; 10 MLD STP AT KOTPUTLI, RA,ASTHAN

5L NO INPUT PARAMETERS

1 Average Flow

(

Ol her Flclw

Total Average Flow

Peak Factor

Peak flow

Total Peak Flow

FillTime (FA)

Decant Time (D)

Itlo. of Basins in FA

No. of Basins in D

Decant Flow

Decant Flow

NGL (Natural Gror"rnd Leveli

FGL (Finished Ground Level)

Water Level Nn CCT cum underground reservoir
outlet

Head of Water over Weir
Discharge over Rectangular Weir (Q)

Length of \lreir, b (m)

Coefficient of Discharge, C6

Head of Water over Weir, H (m)

10.00

4'16"67

0.41

L6"67

1"0.40

433.33

2"7-5

22.50

937"50

22.91

954.58

1.500

1.000

1"00

1.00

62s"00

349.000

349.200

350.400

4.20

0.6

1.0

1.0 Head Loss from Chlsrine Contact Tank Outlet to Chlorine eontact Tank lnlet

Fage 32

MLD

mt/h

IVlLD

m3lh

MLD

m'lh

MLt)

m3/h

MLD

m'/h

hrs

hrs

Nos.

Nos.

Avg. Flow X FA x No" of Basin in
Decant

m'/h

2/3 *Cd*b*sq rt(2 +9"81)* 
H ^ (3 /2.\

@. 1 7 a / Q I 3 xO. 6x4.2x(2x9 .8 1.)

^(1,/2))^2/3

(

'0.08

m
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82

L00

18

200

L"2

1.3

L"4

1"5

Free Fall

Margin

Total Head Loss

Water Level in CCT

SWD in CCT

lnvert Level of CeT

Head Loss from CCT lnlet To High Point of SBR

= 350.600

= 2.600

= 348"000

mm

mm

m

m

m

= {((nxV)/(R^2/.3)),\2)xL

= 625.10 rnr/h

= 0.80 m/s

= 0.2)- ftf
=. 500.00 mm

= 450 mm

= 0.7'/ 0 inls

= 2x(4s0l1000)+(s0011000)

= l-.40 m

= 10"\52/L.2)
,= 0.16 m

= 0.01'7 m

= 10.00 m

= (((0"017x0.77l1/(a.L6^213))^2]x10

0.020 m

= (kxY^Z)/(2c)

= 0.8

-l_
= 9.81

-1
_ (1x0.77x0.77)
- /(2xe.8'I)

0.03

31.00

m/sec

m

mm

mm

2.O

2"L Head Losses in SBR Outlet Channel as per Manning Formula

Pressure Drop through Open Channel (m)

Flow

Design Velocity in Channel

C/s Area of Channel

Width of channel

SWD in Channel

Actual Velocity in Channel (V)

Wetted Perimeter

Hydraulic Radius (R)

Roughness Coefficient (n)

Length

Headloss

2.2 Exit Losses from channel

Pressure Drop through Pipe Exit

Velocity through opening

k value
d
b

Nos

Head Loss

20

2.3 Margin

Page 33
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(

2.4 Total Head Loss

2.5 Water Level in SBR Outlet Channel (H.P.|

3.0 Head Loss from SBR outlet to SBR Top water level

3.1 Decanter Downcomer Drop

) 1 Distance between Centre of Decanter Shaft andr'z 
bottom of Pipe

3.3 Free Fall into outlet Chamber

3"4 Bottom Water Level in SBR

3.5 Decanting Depth

4.O Maximum Water Ground Level in SBR Basins

SWD in SBR basin

Pressure drop through sluice gate

k

Nos

Headloss

L00

350.700

900

300

100

352"000

2000"00

354"000

5.000

348.000

954.58

1.2

L00

_ k*(v*v/(2*9"
81))

L

1

73.39

74.00

26

200

354.200

550.000

353.5s0

354.250

mm

mm

mm

mm

m

m

m

4"1.

lnvert Level of Ground Level SBR Basins

Head Loss at SBR inlet

Flow (Peak)

Velocity in Channel

Free Fall lnto Selectors

Exit Losses frorn channel to Selectors through lnlet Sluice Gate

m'/h

m/s

rnm4.2

4.3

mm

mm

mm4.4

4.5

4.6

Margin

Total Head Loss

Water Level at C-Tech lnlet Gate

SWD in Channel

lnvert Levet lnlet Channel

mm

M

mm

M

5.0 Water Level in downstream of Parshall flume

mm

(

m
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6"0

7"L

7.4

Headloss Across Parshall Flume

Water level in Outlet of Grit Chambers

Head loss from Grit Chamber Outlet To Grit Chamber

Head of Water over Weir

No of working Grit Chamber

Discharge over Rectangular Weir (Q)

Length of Weir, b (m)

Coefficient of Discharge, Co

Head of Water over Weir, H (rn)

Free Fall into Outlet Launder

Margin

Total Head Loss

Water Level in Grit Chambers

SWD in Grit Chamber

lnvert Level of Grit Chamber

Headloss through inlet channel to grit chamber

Entry Losses through lnlet SIuice Gate: Grit Charnber

No. of Grit Chamber 0perating

Flow

Design Velocity in Channel

C/s Area of Channel, m2

Width of channel

SWD in Channel

ActualVelocity in Channel (V)

Head Loss across the sluice gate

ob

k vaiue

Nos

Head Loss

Page 35

300"00

354.550

-1
= 2/3*cd*b*sqrt(2*9.81)*H^(3/2)

= 5.00 m

-- 0.6

_ (ss4"s8/U3600ll 12/3x0.5x5x(2x9.
81!'^Ll2l^2/3

= 0.10

=97

204

= 354.750

= 0.900

= 353.850

(

m

mm

mm

mrn

mm

M

M

M

Nos.

m3/h

m/s

m2

mm

mm

m/s

m/s'

t007.2

7.3

7.4

7"5

8"0

8"L

1

954.s8

0.9

o.29

850.00

600.00

0.s2

(kxv^2)/(2e)

9.81

0.5

L

(0.5x0"52x0.5

2)/(2xe.81)
6.89

Total Head Loss

rn

mrn

(

mm

mm
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8.2 Margin

8.3 Water Level at Grit Chambers inlet = 354.800

9.0 Head Loss from Grit Chamber lnlet to Fine Screen Downstream

9"1 Head Loss across the sluice gate

43

Flow

Design Velocity in Channel

C/s Area of Channel, m2

Width of channel

SWD in Channel

ActualVelocity in Channel (V)

Head Loss across the sluice gate

ob

k value

Nos

Head Loss

9"2 Margin

9"3 Total Headloss

9.4 Water Level in downstream of Screen

SWD in Fine Screen

lnvert Level of Fine Screen

'10.0 Head loss from Fine Screen Outlet to Fine Screen lnlet

1"0"1" Considering Headloss across fine screens

t0.z Water Level in upstream of Screen

SWD in Fine Screen

lnvert Level of Fine Screen

11.0 Head loss from Fine Screen inlet to lnlet Chamber

L2.! Entry Losses through lnlet Sluiee Gate

FIow

Design Velocity in Channel

Page36

954.58

L

o.27

850.00

6s0.00

0.48

(kxv^2)/(29)

9.81

L

L

(1x0.48x0.48)

/(zxs.811
1L.74

L2

38

50

354.850

0.650

354.200

m3/h

m/s

m2

mm

mm

m/s

m/sec2

mm

mm

mm

mm

m

m

m

mt/hr

m/sec

300

= 355.150

= 0.650

= 354.500

m

rn

m

954.58

m

(

(
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Projeet
Design, Supply, Construction, lnstallation, and Comrnissioning of 10 MLD capacity
Main Pumping Station & Sewage treatrflent plant at Kotputii, Rajasthan"

End User Municipal Councii Kotputli, Rajasthan

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

L2"2

r.2.3

C/s Area of Channel, m2

Width of channel

SWD in Channel

ActualVelocity in Channel {V)

Head Loss across the sluice gate

db

k value

Nos

Head Loss

Total Head Loss

Margin

TotalHeadloss

Water tevel in lnlet Chamber

SWD in lnlet Chamber

lnvert Level of lnlet Chamber

= 0.29

= 850.00

= 400.00

= 0.78

= (kxV^2)/(29)

= 9.81

= 0.5

=f
_ (0.5x0.78x0"7- s)/(2xe.81)

= L5.50

= 16.00

34

50

m'
mm

mm

mfsec

m/-sec2

rnm

mm

mm

mm

m

m

m

L3"0 = 355.200

= 2.000

= 353.200

rye
N,,,' 

,

Page37
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Project
Design, Supply, Construction, lnstallation, and Commissioning nf 1"0 MLD capacity
Main Fumping Station & Sewage treatment plant at Kotputli, Raiasthan.

End t.lser tulunicipal eouncil Kotputli, Rajasthan

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

Note: Hydraulics shall be finalised based on fina of the disposal line"

Description Formula

il) Pressure drop through pipe (m)
( ( 6.8 1s * (V/C) 

^ L. 8s2 * 
( L/( r D/1000) ) ^ 1. 167) * 

LE N GTH O F

PIPE

2) Pressure drop through bend(m) Kx (v*v/(2*9.81))

3) Pressure drop through sudden enlargement (m) ((v 1^2-V2^ 2 | I (2.9,8 1))

4) Discharge over rectangular weir, q 2/3.Cd.b.sqrt(2*9.81). H^(3/2)

5) Velocity through open channei, v t / n* R^ (2 / 3)" (h L/L) ^0.5

6) Exit losses K* (V*V/(2 "9.81))

7) Entry losses K* (V*V/(2+9.8:l-))

( $*

NOMECLATURE

lD -inside diameter of pipe in mrn b - iength of weir

Q-flow in m3fhr. H - tlepth 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. hL - head loss through open channel

K - coefficient of friction Ca - coefficient of discharge

C - Hazen-Williams coefficient

ffi
trra

Page 38

t

205



Projeet
Design, Suppiy, Construction, lnstallation, and Commissioning of 10 MI D capacity
Mlain Pumping Station & Sewage treatment plant at Kotputli, Raiasthan.

find User Municipal Council Kotputli, Rajasthan

Document Title Basic Engineenng Package for Sewage Treatment Plant (STF)

SECTION -6

DRAWINGS

(

P-a
{t;
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L.*-.."..;----
Zr-i:c-rc-rEcH ArR BLnwaRS . ,2s?g l1!n-3lhr o q 79 ks/cm2 

..

is-i iRrruRH nclveteo sLUDGE PUMPS ;110 m3lhr. @ 5.0 M,cx Mwc

].,_* t_ty:*t:lvArED- sLUDGE PUMPJ*i-9q_EA'. @ 1o*Ulc .*- * --.*--.

iEQUIPMENTS LIST

lMK.NO. : DESCRIPTIONiutLIgiIE:lLliIl9I*-
i.f --'ic-TEcH BASTNS-7-*--- --p. gr ' L.-..ri1,!

:MK.NO. :C-TECH INTERNAL ITEMS

t1.2 ,BASIN AIR DIFFUSERS

2oo NB (rYP)
2 NoS (NoTE , 4) rrrn qRq-E,

C.TECH BASIN - 1

3.

4.

ABBREVIATIONS:-

sFc B/L = BATTERY LlMlr oF sFc

W = WORKING

S = STANDBY

SS = STORE STANDEY

NOTES:

1) ALL DESIGN DFIAILS, MOC, SPECIFICATIONS SHALL BE AS PER

TENDER.

2) ALL AUTOMATIC VALVES, GATES, DRIVES & INSTRUMINTS SI]ALJ,,

IN]ERLOCKED WITH PLC.

3) DIFFUSERS LAYOUT & LATERAL PIPES GRID STTALL BE AS PER

SFC DIFFUSERS GENEML ARMNGEMEM DMWING ONLY.

4) NUMBER & SIZE OF DOWNCOMER IS SUBJEC.IED ]U CHANGE

AS PER SFC C_TECH DIFFUSERS LAYOUT.

* HEAD TO BE DECIDED AS PER ACTL'AL LOCATION

OF SLUDGE SUI,IP & FINAL HYDRAULICS.

C-IECH AIR BLOWERS

i,r
TO SLUDGE SUMP

-- 
* TO CHLORINE CONTACT TANK

VALVE SCHEDULE (OTHERS)

i\IUNCIP.\L COUNCIL KOTPUTLI. RAJASTHAN

CONTRACTOR:

JV'/S TECHNOCRAFT CONSTRUC'TION PVT LTD

I O NILD SE\\TAGE TRI]ATJVIENT PLANT BASED ON

C.'TECH TECI-INOLOGY AT KOTPUTLI PAJASTTTAN

TITLE:
PIPING & INSTRI]JVIENT,4.TION DI,{GRAiU

SFC ENVIRONIVIENTAL TECHNOLOGIES PVT. LTD
ADV:\CEDIEC!I:O!6'SVTIIE' tr+TEtrATEN

rbAhbdm. Gun HFToch Bus,mss Patk

2lqFhor se.ror190.PblNo2,v:shr Nav'Mlmbls705.lNDli

SFC'A-1,Dl06510l0lREFERENCE DRAWNG NAii]E

INLET CHANNEL TO

C-TECH BASIN AFTER
PRIMARY
TREATMENT

6l

el
=l
EI
1l
ql
;l
,^t-l
-il
i
i.t

t,l
al
3lzl
=lLl

:l
IIzl
,l
3l

,l
.,1

s:
Z;
2;
z
tr
E

F
a-o

,=

riJ
r5

i?

i=
:?
i7
)l
tZ

:E);
:o
r3
)4
:cIZ:t
l<

iz

jo
,z
:=

)o.o
2X.
l!

:6
lo
:liz:et6
:Q
a<
-a)

.2

@

100.6

25 NB

C.TECH BASIN - 2

atR:vENT

NB.

2.4 -
,M,,
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TQUIPMTNT EQU IPM EN'I PIPE AND FITTINGS ELICTRICAL AND INSTRUMENTATION

MECHANICAL COARSE/FIN E

SCREEN
SCRE.W PUMP l\ i NoN-RfiuRN vALVE LEVEL SWJTCH

I/ANUAL BUTTERFLY VALVE DIFFERENTIAL LEVEL
INDICATING TRANSMITTERPARSHALL FLUME

FL TXIBLE JOINT

MANUAL KNIFE GATE VALVE
MECHANICAL GRIT CHANIBER

ABBRIVATION FLOW INDICATING TRANSIIITTER
IHERMAL MASS FLOW ryPE

SL SLUDGE MOTORIZED KNIFE GATE VALVE

BELT CONVEYOR MV MOTORIZED VALVE

FLOW INDICATING TRANSMIT|ER
ULTRASONIC ryPE

PRESSURE RTLIEF VALVE

LEVEL INDICATING TRANSMITTER

ULTRASONIC ryPE

WALL MOUNTING GATE

SUCTION CLTANING PUMPS

CHANNEL MOUNTED GATE PRESSURE INDICATING TRANSMITTER

GINIRAL
CHANNEL MOUNTED

MOTORIZED GATE
FLOW SHEETS CONT]NUATION

DIFFUSER MS

SS 304
PIPING MATERIAL CHANGE

i MOTORIZFD BALL VALVE MOTORIZED ACTUATORNI NUMBIR SYSTTM

LINt LTGTND

VARIABLT FREQUENCY DRIVE
PROCESS FLOW LINE

LIGTNDS SERVICE WATER LINE

1) SS - STORE STANDBY

2) S - STANDBY

) w - woRKtNG

SLUDGE LINE

RCC CHANNEL

AGIIATORS

CHLORINE GAS

CLIENT:

MTiNICIPAL COUNCTL KOTPUTLI, RAJASTHAN

DRAINISECONDARY LINE

DOSING TANK
PROJECT IO MLD MAIN PUMPING S IATIoN AND SE\,v\GE

TREr\TMENT PLANT Bn SIll) ON C-TECH
I'EC}INOLO6Y AT KOTPUTI,I. RAJASTTIAN.

TECHNOLOGY PROVIDER:

TITLE: PIPING & INSTRU]\IENTATIoN DIAGR-\M
FOR IO MLD STP AT KOTPUTT I

( SHEET 0l OF 08 )

TCPL-I0-PR-01-00t

/ rs \
\xxx/

@
9eM

ll-l
(Dt{ IVlOTORIZED BUTTERFLY VALVE

:Io l_^Ir-offimfl-------\$!--
tk /frn

hooiT
,d^
hplJ

:

E

@)

tk
H BALL VALVE 6DT

14n
hooiI

V VALVE

5

TROLLY

.t\4
G GATE

& SOLENOID VALVE Q)
l. CIVIL TANK

T TANK

/FD\a, PRESSURE GAUGE

L

DECANTER il
6;\qv

@
lil

/f,\
hooiT
-L/Arn

Y
ANALYZER INDICATOR
TRANSMITTER( CONCENTRIC REDUCER

III SILT,NCER

@
DK I

I
r::..i-\.'- DIAPHRAGI'/ SEALLINE SIZE

MOC

C FI LTER iVFD

@ MOTOR
m? SUBMERSIBLE PUMP

AIR LINE

M
AIR BLOWIR CHEMICAL LINE

CENTRIFUGE

CHLORINE SOLUTIONJ DOSING PUMP

"-j13SSr,'
UUNIHAUIUH:

IVIA TECHNOCRAFI' CONSTRTJCTION PVT LTD:W
DATE BY SIGN

l/Jy TEAmbpncecoud Hilechaus,resspad.?rsta@r
Seclor 1*O Bol No 2 Vashi Nalr Mumbar$ 76 INOA

DRAWN

DFSIGNFO 29{j-2021

CHECKED

APPROVED 29i)j-2021 coNT. coDE I DWG. szE I owo. ruo

RryISIONS DMW{ CHECKED APPROVEO DATE REFERENCE OMV!1NG NO. SCALE NTS eno:ecrtoru -ffi
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T01

RECETytNG QHAMqER
QTY. :- 1 No. (1W.)

DESIGN FLOW :- 56.6J MLD

PlU.e!!-sl-o.l!*-.--i:-9..i!&-1I9..9U:*81,I&-S-P
MOC 3- RCC

102
MEpHANTQAL CQARSE SqRFEN qtlA!)lNt
QTY. :- 2 NoS.(1w+1SB)

DESIGN FLOW :- 56.65 MLD

DIMENSION :- 8.0M. LXi.20M. WX0.95M. SWD

MOC :- RCC

RAW SEWAGT SUMP

T03-P0 1

8tw sEWlq-E IRANLf_EE*Iqlfs _
Qry. :- I NOS.(1S)

DESIGN FLOW :- 22.910 MLD

DIMENSION :- 955 M3/HR O 20.0r MWC,

MOC :- AS PER TENDER

ra3-P02A1B
RAW SEWAGE TRAN.S.FER PUMPS

QTY. :- 2 NOS. (1W+1S)

DESIGN FLOW :- 22.910 MLD

DIMENSION :- 220 M3/HR O 20.0. MWC.

MOC :- AS PER TENDER

To3-P03A1B
RAW SEWAGE TRANSFER PUMPS

DESIGN FLOW :- 22.910 MLD

DIMENSION :- +35 ll3/HR O 20.O. MWC.

MOC :- AS PER TENDER

FROM CENTRIFUGE TO STILLING
T05

SHT.NO" 03

CHAMBER

OF OB.

cFor -A&B
SHT.NO, 08 OF

RAW SEWAGE

08 500NB-Dr

o
I

mzoo

U
o
N

T0l
RECEIVING CHAMBER

I02A
MECHANICAL COARSE

SCREEN CHANNEL

1tc\q9
F

Rs
L/ O
^s
i

T03-P01 r03-P02A/B T03-P03A/B
RAW SEWAGE TRANSFER PUMPS

T03
RAW SEWAGI SUMP

NOTES :-
1) FOR LEGENDS & SYMBoLS, REFER SHEET No.- 01 oF 08

2) O NAO TO BE DECIDED BASED oN FIML HYDMULIC & tAYoUT

EI
D3(" l

V2OJA ;<pR
i

*--E---i
v203B q$

8R:>
i

---:-

"--DC&-iv2o5c i3
8Ri>
I

6
N

, D3(*o'o 
EE

':.-- ''

noI
I

o
F

r@;ffi''

CLIENT:

MI.JNICIPAL COI.iNCIL XOTPUTLI. RAJASTHAN

M/s TECH^-OCR.\FT CONSTRUCTION PVT LID

PRoJEcr: l0 Mr.D lvrAIN puMprNC srATroN AND sE\'!'AGE
'tREr\TMENT I'Lr\NT Bz\SED ON C-TECH
TECI.INOLOCY AT KOTPT-'Tt.I RAJ,\STI{AN.

SFC EN\:IRONMENTAL TECTiNOLOGIES P!T LTD
Advaft.d Tc.h.ol$rcs b, Water &sle Wal€, Sold Wasl. . Ene,gy
Tb Ambience Coud Hilech B6rtuss Park zi:l tur
Seclo,l*O PlotNo.z vash NavrMumbar@G INOA

TITLE: PIPING & INSTRIAIENTATIoN DIAGRAM
FOR IO IV1LD STP AT KOTPUTLI
( SHEET 02 OF 08 )

TCPL" t0-PR-0t -0ol

TO2B-SRO,]

^^^^^ SCREENINGututo 
FoR DrsPosAL

I
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100.13 100 14 100.15 100.16 100 17 r00 18

To7-BCO' 
I

62
I

\_l__/K

"{B-€)

FROM RAW SEWAGE
TRANSIER PUMPS
104-Po1 A/B/c/D/E
sHi"Hro. oz or oe

r@- lrosa-gror
GJC

@

T04
STILLING CHAMBER

TO5A
MECHANICAL

rcs!
MECHANICAL

FINE SCREEN CHANNEL

TO SBR BASINS
r1o A/B
SHT.NO. 04 OF oa'

FINE SCREEN CHANNEL

T07
PARSHALL FLUME

{r{<

NOTES :-
1) FOR LEGENDS & SYMBOLS, REFER SHEET NO,- 01 OF 08

T04

STILLING CHAMBER
QTY. :- 1 No. (1w.)

DESIGN FLow :- 22.910 MLD

DTMENSION :- 2.10M. LX2.OOM. WX2.00M. S

T05a/B
MICHANICAL FINE SCREEN CHANNEL

DESIGN FLOW :- 22.910 MLD

DIMENSION :- 8.0M" 1X0.85M" WX0.65M. SWD

MOC :- RCC

rqq4/E_*
MECHANICAL GRIT CHAMBER
glf:--- * -::-?.1!9-9-,*0-!-t!9)_ - -_--*-*-.
DESTGN FL9w__:-_ 3?Cl9_!!!g _ _

.D-l!E!__sj9N--_-*i:--s-:.01r:L_l!._si!{..[_I_g:9.!.slg_
MOC :- RCC

VIUNICIPAI- COUN('lL KOTPUTLI. R.rrJASTilAN

M/s TECFINOCRAFT CONSTRUCIION PV-r LTD

PROJECT: ro rvILD rvrArN puMprNG srATIoN AND sE\!r\cE
TREATMENT PLANT BASEI] ON C-TECII
TECHNOLOGY AT KOTPUTLI, RAJASTLIAN

SFC ENVIRONMENTAL TECHNOLOGIES P\/1 LTD
Advarced Technobghs b, Waler &slc &ld Sokwasle Ee,gy
IhAmbE@ Coun HiTech gusire* Paft 21SlE@r
Seclor 1+D Pbl No 2 Vashr Navr Mumbar4 76 INOA

LE: PIPING & INSTRU]\IENTATION DIAGRAIVI

FOR IO MLD STP AT KOTPI-ITLI
( SHEEI 0i OF 0S )

REFERENCE DRAWNG NO, IaPl - 10- PR,0t-r)ot

REENING

DISPOSAL

TO6B
GRIT CHAMBER

T06A I lo
GRIT CHAMBER Vl_-r s | 'rE g4

(. :- 1 NOS.(1W)

DESIGN FLOW :- 22.910 MLD

DIMENSION :- SUIIABLE
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TosA/B
SBR BASINS
QTY :-. 1 NOS.

DESIGN FLOW :- 22.910 MLD

DIMENSION :- 45.30M. 6 WX6.00M. SWD

MOC :- RCC

T08A/B-P0 1

QTY. :- 3 NOS. (2W+1SS)

MTED CAPACIry :- 110_ M3/HR.

HEAD :- MAX" 5.0 MWC|

MOC :- AS PER TENDER

r08A/B*P02
SAS PUMPS

o@
MTED cAPAClry :- 160 MSIHR.

HEAD ;- 10.0 MWC+

MOC :- AS PER TENDER

T08A/B-80 1 ABC

SBR AIR BLOWERS

:- J NoS.(2W+1SB)

MTED CAPACITY :- 2500 NM3/HR

MTED DIFF. HEAD :- 0.7O KG/CMZ

RED.
(r'/P)

,I5ONBX35ONB

TOSAB-BOlA

AIR I VENT

T8A

C_TECH BASIN _ 
1

V4O2B V4O]B

80 NB

TOBAB_BO1 B

AIRI VENI

I-ROM PARSHAI_L
T09

v402c v40]c
TOSAB-BO] C

SBR AIR BLOWERS

TO

T09
CONTACT TANK NOTES :-

1) FOR LEGENDS & SYMBOLS, REFER SHEE-I NO._ 01 OF 08

2) DIFFUSERS LAYOUT & LATEML PIPES GRID SI.]ALL BE AS
PER SFC DIFFUSERS GENEML ARRANGEMENT DMWING ONL

J) NUMBER & SIZE OF DOWNCOMER IS SUBJEC]'ED TO
CHANGE AS PER SFC C_TECH DIFFUSERS LAYOUT,

4) 3 HEAD TO BE DECIDED BASED ON FIML If/DMUUC & TAYOLI

-TEE
C-TECII BASIN - 2

'sHr.r.ro. oi oi"oa"';
TO SLUDGE SUMP
T10

SHT.NO. 06 0F 08 ',

\_ffi
gdDlaffi e{erq<l

h*#?*., d-d{n-fr

FLUME

VI,/s TECHNOCR,\FT CONSTRUCIION PVT LTD

PROJECT: IO MLD M.\IN PUMPING S IAIIoN .\ND SETVAGE
TREATIvIENT PLANT BASED ON C-TECH
TECHNOLOGY AT KOTPUTLI, RAJASTIIAN

OGY PROVIDER :

SFC ENvIRON)IIENTAL TECHNOLOGIES PvT L-TD
AdvaredTecMobgcs torWarer. Wasre Warer Sok hslc Enersy
Tk Ambierce &ud HiTech Bu.rres hrk 21:t E@r
Scolor 1S tul No.2 Vashr. Navr Mumb.r4 76 lNDh

TITLE: PIPING&INSTRUNIENTATIoNDIAGR-\M
FOR IO MLD STP AT KOTPU'TLI

( SHEET 0{ OF 08 )

TCPL-10-PR 0r-00r

V4O2A V4O1 A

,sHT:l.ro: 0i ,o-F 0-8
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QIY :- 2 NOS.

MTED CAPACTry :-. 4 KGIHR.

CUM UNDERGROUND RESERVOIR

QTY. :- 1 NO. QTY. :-- 2 NOS. (1W+1S)

RATED DIFF. HEAD :- 3A KG/AL2
MOC CASING :- AS PER ]ENDER

MTED DIFF. HEAD :- 30

65NB.GI

FROM CHLORINATION

SYSTEM

TO9_PO 1 AB

SERVICE WATER PUMP
3OO NB RCC V
P|PE rO DRA|N 

I

/ ltT \
{T/

t
i

r12
OVERHEAD RESERVOIR

a--
o

I
@zoo
1-s
Jd_> FOR

FROM SBR BASINS

r-q 41P
rSHT.NO. 04 0F 08'

oL
IooF

T09

RESERVOIR

t-LAHl::l
l*oo oo-l
l_----------1tll

l- ,LO
A A strusonU L]+

(cDrol )

CHLORINE GAS
DETECTOR INDICATOR

CHLORINE GAS FILTER 1 0-vs-01 B

vAcuuM-,llEGU14IQ8

CHLOR|NE CoNTACT TANK sw_8oNB_Gt

vs19B ( rcgYpoza vs20B v5218

BOOSTER PUMP

TO9-PO 1 AB

TREATED SEWAGE FEED PUMPS

TO CHLORINE CONTACT

FROM
T1 1

t

T-
\.*.--^*/\'/.,\__,r\._---.

+TO PLANT UTILITY

ICE WATER
IN-PLANT USE '

1

(

M
**.rRqq. @teafldil

NOTES :-
I) FOR LEGENDS & SYMBOLS, REFER SHEET NO- 01 OF 08

vslon- w vsrie cr- I I 1i I 40

VS_ O]A
CHLORINE GAS FILTER VACUUM REGULATOR

CL_40 OD-UPVC

CL_90 OD-UPVC

OL_90 OD_UPVC
_CIjLOEINE-IQNNEB

(cTo 1 )

DIMENSION ;- '14.60 , X 3.5O SWD

MOC CASING :- AS PER IENDER

PRoJEcr: r0 MLD Mr\rN puMprNG srATroN,{N-D sErv,\cE
TREATNIENT PLANT BN SED ON C-'fEC}I
TECHNOLOGY AT KOTPUTLI. R.\JAST}IAN

P\'T LTD

PIPING & INSTRLTIIENTATION DIAGRA]VI

FOR IO IVILD STP AT KOTPUTLI
(SHEEI0sOF03)

enorecrrou ,ffi f(PL- l0-PR-0t -001
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T1 0-P01

A
sL-1 00N8-SS

T.N0. 07 0F 08.
FROM SAS PUMP DISCHARGE
T08 CFOI B

SL- 1 OONB_SS
SHT.No. 07 0F 08

@

o

Lffi
e{fErsn$I 3fi+rq<r

##*,o\eqr'''i\V6O1 B

E0 rc

@o
V602B @

o

FC FC

V6O3A V6O3B

T1 0-P0 1A

CENTRIFUGE FEED PUMPS

T1 0-P0 1 B

NOTES :-
]) FOR LEGENDS & SYMBOLS, REFER SHEET NO.- O1 OF 08

T10

SBR SLUDGE SUMP

\

w;"/
uo"S'wg"

SLUDGE SUMP MIXTR

MOC :--AS PER TENDER

DIMENSION :- 7.00 L X 6.00 W X 2"60 SWD

Qry. :- 2 NOS. ('lW+

RATED DIFF. HEAD :- 25 MWC

SHT,NO. 04 OF OB

illUNICII'AL COLD.ICIL KOTPU lLI. RAjAS l-rtAN

PROJECT: IO MLD M,\IN PUMPING S.IATIoN AND sEw;\GE
TREATIvIENT l'L;\NT BASED ON C-TECll.TECTINOLOGY 

AT KOTPUTI-I. R-{JASl'HAN

SFC ENVIRONIUENTAL IEC}INOLOGIES P\-I LTD
Adv.fted T.cMobgics b.&ler Wasle W3r., SoId hsrr En.rgy
TE Amb.nceCold HiT.ch 8urftsr Pa,k 21sl Fh,
S.ctor lS Aot No 2 V.sh' Navr Muhba @ 76 lNOh

TITLE: PIPING&rNsTRLaIENTATIoNDIAGRAM
FOR IO NILD STP AT KOTPUTT I

( sllEET 06 oF 08 )

ICPI,. IO , PR. OI . OOI

SL_,]5ONB-SS

M-01--:

V6O4B

Ql./ :- 1 NOS.

lv{oc :- RCC

QTY :- ! NO.

MTED CAPACIry :- 3 KW

ivl/s TECFIhNOCR-'\FT CONSTRIJCI'ION PVT I TD
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DWPI DOSING TANK
QTY :- 2 NOS.

DIMENSION :- 2.00 L X 2.00 W X 1"20 SWD

AGITATOR TOR DOSING

FROM SERVICE WATER
T)e-P01 A/B
SHT.NO. 05 0F O8'..

PUMP

sw-65N8-cr
o

I
E
z

I

T11_AGO]Ao
T

i. :.,

o

I
6zo

I
I
o

oo

I
m
o

IIo

TO CENTRIFUGE
CFOl B

cH-25N8-SS304

cH-25N8-SS304

T1 1 _DPO1 B

DltArN PtT TO CENTRIFUGE
CFOIA

cH-25N8-SS304

,slT.No. 08 oF 08...

111 AIB
!WEE-IOS]XE.IANX

NOTES :-
I) FOR LEGENDS & SYMBOLS, REFER SHEET NO,- 0J oF 08

e{Ergnfr e[rq-{TH-'I
qar{ qRq-q, zFi*ct;r.

RATED CAPACIry :- 1350 LPH"

iIIUNICIPAL COUNCIL KOTPUTLI, RAJAST}IAN

PRoJECT: l0 MLD MAIN puMFING srAnoN AND sE\!I{GE
'IREATNIENT PLr\NT BASED ON C-TECll
TECTINOLOGY.{T KOTPUTLi. RAJAST}1AN

SFC ENVIRONi!'IENTAL TECiINOLOGIES P\ I L rD
AdvaEed Lchnolog'e6 rorW.rer Wastc Watc' SoB Wa6le Energy
Th AmbE@e Coud HiTe.h B6rress Pad, 2lSt tur
3e.ro.19O %lNo2 Vash' NavrHlmbar476 lNon

TITLE: PIPINc & INSTRTAIENTATIoN DIAGRAM
FOR IO ]VILD STP AT KOTPT'TLI
( SHEET 07 OF 0E )

'faPL - t0 - PR. 0t - 00!

Qry. :- 2 NOS. (ZW)

MTED CAPACITY :- 0.55 KW"

.N0. 08 0F 0B .
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cruA/B
DEWATTRING MACHiNE

:- I NO.

:- 24.00 M3IHR.

:- ss 504

FROM SERVICE WATER PUMP
Tos *P0 

1 A/B
SW_5ONB_GI

SHT"No. 05 0F 0&.

FROM DOSING PUMP
T1 1 -DPOl B

sHr.No. 07 0F 08
CH-25N8-SS 304

FROM DOSING PUMP
T1 1 -DPO1A

SHT.NO. 07 0F 08
CH-25N8_SS 304

o
I

6z
I

rROM CENTRIFUGE FEED PUMP
T10-P018

SL- 1 OONB_SS

FROM CENTRIFUGE FEED PUMP
T1 0-P01 A

SHT.NO. 06 0F 08

gTE€TTfr 3dlrq?ffi"
Er-T{ qRqq, qtteTcrt'!'l

NOTES :-
1) FOR LEGENDS & SY'IBOLS, REFER SHEET I.JO.- 01 OF 08

DISPOSAL DISPOSAL

i!IUNICIPAL COUNCIL KOTPUTLI. RAJASTIIAN

PRoJECT: l0 N,LD MArN puMprNG srA!-roN AND sEw,\cE
TREATIvIENT PLANT BASED ON C-TECH
TECI INoLOGY ,{T KOTPUTI,I, Ii,A.J.dSTHAN

TITLE: PIPING & INSTRUI\fENTATIoN DIAGRA.M

FOR IO MLD STP AT KOTPUTLI
( SI-IEET 03 OF 0s )

ICPL - t0 - PR ,0i - 001

{'s
CHAMBER
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v 351.CI00

Y 350.000

Y 349.000

v 348.000

Y 347.0AA

Y 346.000

v 345.000

v 344.000

v 343"000

v 342"000

v 341.000

/ TOC.349.700

lL. 346.500 w1.345.950

Y.....Wt ,3461

v E1.345.300
V TOC"345.000 v E1.345.000 344.900

TOC.342"400

irr{ rTRq-q, @teaEtfr

RECEIVING
CHAMBER

COARSE
SCREEN

RAW SEWAGE SUMP
& PUMP HOUSE

NOTE:-

1) FINISHED GRoUND LEVEL (FGL.) = 34e.200
2) AVERAGE GROUND LEVEL (AGL") = 349.000
3) FOUI{DING LEVEL OF ALL UI'JITES ARE ON

HOLD AND WILL BE CONFIRMED ON RECEIVAL
OF SOIL INVESTIGATION REPORT,

TO STILLING CHAMBER

TOC.349.700

1000 u DIA
INCOMII{G SEWER

PROJECT
l0 MLD MAIN PUIVIPING STr\TION AND SEWAGE
TRE{INIEnvT PLANT Bi\SED ON C-TECtl
TECIINOLOGY AT KOTPU rLl. R.\Jr\STHr\N.

SFC ENVIRONNIENT.\L TECII]!OLOGIES PVT i- ID
AdeaEed Techmbgics lor yhler Waste Warer Solid Wast. Enorov
Th ambEhce coun HnTech Bu.hess Pail 219i Fbor
Seclor 19-O, Phl No 2 Vashr Nalr Mumb.r$ 76 INOIA

TITLE:
HYDRAULIC FLO\\' DIAGRAM FOR

SHEET NO OI OF O]

TCPL- ID.PR-O].OOI
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r 356.000

, 355.000

Y 354.000

7 353.000

Y 352.000

Y 351.000

y 350.000

Y 349.000

Y 348.000

v 347.00O

y 346.000

YTWL.355 200 Y Tq1.355.150
YT\[1-.354.850

v EL.354.200

-.r_!vl"?91.9 go-..... 
__ _

TrAt.350.400

v AGL. 3as.oog -t!fl1;-ztE--- ---

STILLING
CLIT\MBER

FINE
SCREEN

GRIT
CHAMBER,,...--

PARSI IALL
FLU]VIE

SBR

BASINS
CCT CUM UNDERGROUND

RESERVOIR
OVERHEAD

. TANK

Y 359.000

v 358.000

Y 357.000

v 356.000

Y 355.000

Y 354.000

Y 352.000

Y 351 000

v 350.000

Y 349.000

v 348.000

v 347.000

y 346.000

s{usrififfi
-Idrg qftqq' ari

t
;i"", '$- /, 

,

NOTE:-

1) FINISHED GRoUND LEVEL (FGL.) = 34e.200
2) AVERAGE GROUND LEVEL (AGL.) = 349.000
3) FOUNDTNG LEVEL OF ALL UNTTES ARE ON

HOLD AND WILL BE CONFIRMED ON
OF SOIL INVESTIGATION REPORT

BIOLOGICAL

SLUDGE SUMP

CENTRIFUGE FEED

PUMP HOUSE

CENTRIFIJGE

HOUSE dlf

N,IUNICIP.\L COUNCIL KOTPUTLI, R,\].\STHAN

IO MI,D iVIAIN PUNIPING STATION AND SE1VAGE
TREAT]\IENT PLANT B.\SED ON C-TECH
TECTINOLOGY,\T KOTPUTLI, R,{JASTHAN

SFC ENVIRONIUEN-TAL TECHNOLOCIES PV-T LTD
Advafted Iechnoloqes lo.Waler Wasre Wit.r Sotd Vhstc Eie,qy
TheAmo.ercc CoLn HLlcln EJs.rers od* ?t ;r Fhor
Seclor 19-D, Pbl No.2 Vashr Navr lilmbad@ 76 tNDh

TITLE:
EYDRAULIC FLOIV DIAGRAM FOR

' sHEE-r NO.02 0F 02

TCPL-l0-PR..0i-00t
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