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Submitted sir,

Sub:RWS&S-TDWSP- Asifabad -30MLD WTP GAD Hydraulic Desings and Hydraulic Flowlevels­
Asifabad segment - Adilabad District- GAD Designs -Approval-Reg.

*****

Kindly persue the GAD ,Hydraulic Designs and Hydraulic flow levels of the following 30MLD
Water Treatment Plant at Asifabad submitted by the Executive Engineer TDWSP Asifabad Division
Adilabad District for approval.

1. 115 MLD WTP at Asifabad segment

The Executive Engineer TDWSP , Asifabad has submitted GAD ,Hydraulic Designs and
Hydraulic flow levels of 30 MLDWTP of Asifabad Segment based on the field conditions and
as per the estimate provisions as well as vetted by Wapcos the designs for the above
component is verified and submitted for approval .

The following design parameters were considered:

• Capacity : 30 MLD
• Operating Hours :
• Cascade Aerator :
• Still iing chamber :
• Flash mixer:
• Clariflocculator Inlet:
• Clariflocculator
• Filter beds :
• wash water tank:
• Chemical house:
• Chlorine house
• Clear water sump

: 22 Hours
: 6.5 mtr Dia with 4 steps
: 2.9 mtr x 2.9 Mtr x 3.2 mtr depth
: 2.7mtr x2 .7 mtr X 3.8 mtr depth
: 900 mm Dia , DI pipe
: 39 mtr dia

: 06 no.s - 7.6 mtr x 5.6 mtr
: 450 kl
: 10 mtr x 7 mtr
: 8 mtr x 5.5 mtr
: 24 mtr x 23.6 mtr

As per the above parameters the GAD of the WTP is verified, duly followed by CPHEEO Manual.
The Hydraulic Designs and Flow levels proposed are safe and sufficient.

The additional points noted after checking the designs are:

• Based on above GAD and hydraulic Flow levels the EE, TDWSP Asifabad Division is
instructed to proceed further for submission of structural Designs.

Subject to approval a draft memo addressed to the EE, TDWSP Asifabad Division , for
communicating approved GAD and Hydraulic flow levels is put up for kind perusal and approval.

AEE~S)
TDWSP,Nirmal Circle

DEE (Designs)

TDWSP,Nirmal Circle

J u\ 11/\"'-
Superinten . 9 ngmekr,

TDWSP,Nirmal Circle



GOVERNMENT OF TELANGANA
TELANGANA DRINKING WATER SUPPLY PROJECT

Office of the Superintending Engineer, TDWSP CIRCLE Nirmal

Memo No.AEEITDWSP/Adiiabad-Asifabad/Designs /2016, Dt.

Sub: Adilabad District Asifabad Segment - TDWSP - "Providing drinking
water to Asifabad segment in Adilabad District from Komarambeem
Reservoir under Telangana drinking water supply project (TDWSP) - GAD
and Hydraulic Design of 30 MLD WfP, Asifabad - Approval- Reg.

Ref: 1) PR & RD RWS-IV Dept. Memo No 11548/RWS-IV/2015 Dated
04.12.2015

2) SE TDWSP Nirmal Circle agreement no;3/2015-2016 Dated
28.10.2015
3) Proposals submitted by EE TDWSP Asifabad , Dated;11.02.2016

*** ***

The Hydraulic Designs, Flow levels and GAD of 30 MLD WfP at Asifabad ,
Pertaining to the work of Providing Drinking Water to Asifabad Segment of Adilabad
district , which has been vetted by WAPCOS, for the following components are
approved and herewith commun icated for ground ing the work.
The detai ls of the components are,

a) Basic Engineering Package for 30 MLD WfP
b) Layout Plan for WfP
c) Hydraulic flow Diagram for 30MLD WfP

Based on above GAD and hydraulic Flow levels the EE, TDWSP Asifabad Division is
instructed to proceed further for submission of structural Designs immediately.

To

Superin
TOW

~

\~\ v') \l- .
d ng Engineer,

Circle, Nirmal,

The Executive Engineer TDWSP Asifabad Division for necessary action.
Copy Submitted to the Chief Engineer TDWSP Hyderabad for favor of information
Copy Submitted to the Engineer in chief RWS&S Hyderabad for favor of kind information
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CHAPTER-1

INTRODUCTION

The Telanga na Drinking Water Supply Project envisages providing sa fe, adequate, permanen t,

sustaina hle and secured water supply system for covering Rural, Urba n and Industrial a reas by

year 201 8 on par with National Rural Drinking Water Supply Guide lines available for Rural

Wate r Supply,

The project object ive is to provide safe drinking water at house hold level up to kitchen at the

defined and appro ved norms su ch that the people need not go to the st reets for collection of

wa ter from public stand posts or for other modes of faciJities.

KomaramBhee m Dam is located in Asifabad MandaI of Adilabad district. As this is a depe ndable

source in the vicinity, itis proposed to take water of the Dam as the source forth is project.

The water treatment plant of output capacity of 30 MLD broadly consists of Cascade Aerator,

Stilling Chamber, Pre & Post Chlorin at ion, Parshall flume, Flash Mixer, Chemical dosing systems

for alum, Clariflocculator and Rapid Gravity Sand Filte rs.

The above system has been awarded to Larsen & Toubro, ECC division, Chennai and the scope

covers Design, Engineering, Procure ment, Supply, Transportation, Construction,

Manufacture/Fabrication, Erectio n, Testing, Painting, Civil work, Mechanical work, electrical

work, Piping work, Instrumentation wo rk, Inspection work, Storage at site, Transit & site

insurance, Testing & Commission ing, Trial runs and performance guarantee test runs and

handling over the en tire works on Turnkey basis.

The scope this 8asic Enginee ring and process package is presented in 7 chap ters as given in the

list of con tents and broad ly describes various aspects of process and other tech nical

requirements of the water treatment plant.
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CHAPTER - 2

PROCESS DESIGNBASIS

The design, manufacture and performance of the drinking water treatment plan t shall be in

compliance with the NIT and requirements of Manual of Water Supply, Third Edition 1999

publi shed by the expert committee of Central Public Health & Environmental Engineering

Organization, Govt.of India.

The treat ment plant scheme shall broadly comprise of coagulation, flocculat ion, clarification,

filtration and disinfection processes for delivering treated water of specified physical, chemical,

and bacteriological quality . The design bas is cons idered for the raw water trea tment plant is as

given below.

The source of raw water is from KomaramBheem Dam in Asifabad Mandai of Adilabad district.

(i). Design output capacity of the plant: 30 MLD

(ii).The raw water characterist ics considered at the inlet of the treatment plant as given below.

1. The raw water characteristics considered at the inlet of the tre at ment plant are as per the

Table-1 and the raw water a nalysis report attached in Chapter 6.

Table -1 (Raw water Ouali13' con sidered for th e design)

SI. No. Parameters Value

: 1 Turbidity (NTU) 50

2 pH 7.5-8.5

3 Color (Cobalt Scale) 5

4 I Total Aluminum Nil
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2. The treated water characterist ics for the following parameters shall be as per NIT

Specifications.

Colour - 3 or less on Cobalt scale

Turbidity - Not more than 1 NTU

Suspended Solids - Less than 2.5 mg/I

Tota l AluminIum - Less than 0.2 mg/I

Taste and Odour - Unobject ionab le

Coliform organisms MPN /100ml- Nil.
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CHAPTER ·3

TREATMENT PHILOSOPHY

The water treatment plant is designed for Treated Water Output of 30 MLD in 22 hours.

The Hydraulics of the treatment plant is designed in such a way that water flows by gravity

from the cascade aerator to the clear wate r reservoir and the sludge generated from the

Clariflocculator and the filter Backwash wate r will flow by gravity to the nearest drain

through pipeline.

Broadly, the flow scheme shall comprise the following process units:

a) Cascade Aerator

b) Stilling chamber

c) Parshall Flume

d) Flash Mixer

e) Clariflocculator

f) Bypass Channel

g) Rapid Gravity Sand filters

h) Backwash overhead tank

i) Chemical bouse

j) Chlorination building

PROCESS DESCRIPTION

Broadly the process scheme for the WTPis described below:

The extent of work is to treat raw water from KomaramBheem Dam so as to ensure supply

of 30 MLD treated water output @ 22 hours operation.



e I ~Al~"~:'R:~":~::~~~:'~~I
I

WET SBG l DATE :
DRAWING/DOCUMENTNO 28 .01.2016

I Providing drinking water to habitations in KomaramBheem· ! .
PROJECT iAsifabad segment in Adllabad district - 30 MLD WTP LElS088 3-P·WS.WT-BE-200 1 REVB

CLIENT IGovt. ofTeIangana Rural Water Supply & Sanitati on Departmen t Sheet 6
CONSULTANT ] - PREPARED CIIECKED I
10BNO.

! LE I50883 I TITLE, Treatment Philosophy & Process SRV /tl VVK~ i! Descriotlon ,

Cascade Aerator

The raw water is pumped to the inlet of the water treatment plan t i.e. the raw water ente rs

the cascade aerator at the inlet of the water treatment plant. The Cascade Aerator is of

circular type of concrete construction with an inlet pipe. located at the center. The aerator

shall have number of trays/steps. Water is int roduced into the top tray thro ugh the central

feed pipe and moves down successive t rays. Air is naturally introduced to the water in such

a way that some iron reduction will occur. A collecting launder shall provide to receive the

aerated wate r falling from the lowest tray.

Design Criteria :[y No of steps provided - 4 nos

Type -Circular

Surface load ing rate - 0.015 m'/m3/hr

Rise between steps - 0.3 m

Sti lling Chamber

Stilling chamber is provided to receive the water from cascade aerator and it is provided to

avoid the turbulence before the water enters to the parshall flume, where the flow will be

measured. The chlorine solution (Pre chlorinati on) shall be injected by bottom mounted

diffuser pipe. This chamber is in R.C.C construction.

De sign Criteria:

Retention time - 60 sec

Parsh all Flume

Water from the stilling chamber flows through an R.C.C. channel installed with parshall

flume of standard design where ultrasonic flow meter is insta lled to monitor the flow
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Des criution

through the channel. The alum is dosed at the upstream of the channel. The chann el is also

installed with Turb idity meter.

Flash Mixer

Flash mixer is provided for mixing of alum chemica ls and shall be of RCC Construction.

Alum is dosed at the up stream of the flash mixer and the tank is installed with agitator for

uniform distribution of the chemicals through the water. Chemically mixed waterfrom the

flash mixer will flow to the Clariflocculator.

pesign Criteria:

Noof mixer provi ded -1 No.

Retention time - 60 sec

Claril1occulator

Clariflocculator is provided with combined coagulation and sedimentation processes

effectively taking place in a single unit. The water. flash mixed with chemicals, is fed in the

circular flocculat ion compa rtment, which is built at the centre and fitted with slowly

revolving paddles of 2nos. which rotate on their vertical axis. The Clariflocculator

arrangement is based on a centra l feed, flocculation and clarification. The flocculated water

passes out from the bottom of the flocculation tank to the concent ric outer clarifying zone,

through a wide opening and the suspended part icles will settle to the bottom of the clarifier

and the clarified water overflows into the peripheral launders with Submerged Orifices

th rough clarified water channel. The flocculation as well as clari fication zones are served by

inwardly raking rotating blades, hanging from the peripheral driven moving bridge so that

the settled sludge is mecha nically scraped and will flow by gravity to the nearest Drain.

Design Criteria:[?> No of Clariflocculators provided -1 No.

B Surface loading ra te - 4 0 m' / m' / day
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Retention time - < 2.5 hrs

B)()las s Channel

One RCC chann el is provided from Flash Mixer to the filter inlet channel to bypass the

Clarifiocculator if required. This Filter inlet channel will lead to the rapid sand gravity fil ters.

Rapid Gravity Sand Filters

The clari fied wa ter from clarified water channel or from the bypass channel ente rs into the

filter inlet channel. It is then rout ed to the rapid gravity filters (declining ra te type with

manifold and Lateral for under drainage system). Filtration shall be by gravity downwards

th rough a bed of filter sand. The fil tered water is collected thro ugh the under drain system

and flows into an outlet chambe r and into the common filtered water channel. The dirty

backwash water from filters shall be disposed to the nearest drain.

Des ign Criteria

No of Filters - 6 nos

Filtration rate - 5.5 rn/ hr

Type - Declining rate type

Back Wash Tank

When the filter head loss increases due to clogging of the bed, the filters shall be taken on

back washing using air and water. There overhead backwash wat er storage tank sized for

two filte r washes will deliver the backwash water to filters. The backwash storage tank shall

be filled by centrifugal pumps which will take the water from the filtered water channel.

Clear Water Reservoir

The filtered water from the filtered water channel is taken through the channel, which leads

upto Clea r wat er Reserv oir.
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Chemical House

The chemical house is provided for the necessary space for 90 days storage of chemicals.

Alum is used as a coagulant in the removal of raw water turbidity upto maximum 50ppm of

dosage of alum is considered as 30 ppm for design.

A two storied chemical house of RCC st ructure with access to the first floor by means of

stairs. Adequate area as per contract requirement shall be provided for the following:

Ground Floor:

- Chemical storage in ground floor for 90 days requ irement for an average dosage of

20pp m.

First Floor:

. Chemical dosing tanks (2 nos) and dosing pumps (1W+15) is provided.

Chlorination Buildjng

Chlorine shall be dosed as disinfectan t to eliminate algae and other microbial growths from

the water. Pre chlorination in the stilling chamber is found to remove colour, odour & taste

and chlorine will also oxidize iron & manganese which is present in raw water.

Post chlorination is to be done at filtered water outlet.

Chlor ination building is designed for considering two month storage of chlorine drums.

Pre Chlori nators: 2 Nos (1W+15)

Post Chlorinators: 2 Nos (1W+IS)

Type: Vacuum

Dosage: 5 ppm for Pre chlorinati on & 5 ppm for Post chlorination.

Storage: 5 ppm for Pre chlorinat ion & 2 ppm for Post chlor ination.
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Refe rences:

-
1. Cont ract document of xc maramaheem-Asitabed segment In Adllabad district

2. CPHEEOMan ual on water supply and Treatment. May 1999 Editi on
--- -

3. IS 14371·1 996. Measu rment of uq utd flow in op en channels - Parshall and Saniri flumes
- --

The des ign, manu factu re and performa nce of the Wate r Treatme nt plant IWTPj shall be in compliance with the requirements of Manual on Water Supply and
Treatme nt, Third Edition 1999 published by the expert Committee. Centra l Public Health & Environmen ta l Engineering OrganiS<ltiOn. Govt. ofli"ldia and relevant

--- -- BIScodes of practice .

Basic Design crite ria

Inlet Design Capacity 31-58 MLO
- -- - -

No of hours of op eration 22 hours

Raw Wate r Quality As pe r Table-1 in Chapte r 2 & Chapter 6

Treated Water Quality Aspe r Chapter 2
- -

Design flow

Out let Capadly of WTP as per Contract specificat ion 30 MLO .-
-

Outlet Flow in terms of cum/hr 1363.0' m3/hr ---
Inlet capacity of I"VTP with consider ing 5'* losses 31.58 MLD

.---
-

Flow in terms of cum/hr 1435.41 Cum/ hr.

Flow in terms of cum/s ec 0.40 Cum/se c. ---
Channels. conduits with 20%Overloading 1722.49 m'/hr -:
Design Criteria

Cascade Aerator : cascade aerator is design ed by cons idering a su rface loading area of 0.015 mllm'/hr
-

IStill:ng Chambe r : It is designed cons ider ing a detention time of 60 s .

Parsha llFlume : Designed as per IS code : 14371 :1996 " Measureme nt of liquid flow in open chan ne ls"
- - ---

Flash Mixer : Flash mixer is des igned by considering a detention time of 60s

Clariflocculato r : Clariflocculator is designed by conside ringSLR40 mJ/m21day
-

Gravity Filters : Fille rs are des igned conside ring filtration rate of 5.5 m!Iml/hr d uring norma l flow rate with all filters in ope rat ion (declining rat e)
-

IAlum dosing : Alum Mixing tanks are designed for Maximum dosa ge of 3:>ppm& Storage for average dosage of 20 ppm
- - -

Chlorinatio n : Pre & Post chlorination des igned for dose of 5.0 ppm & sto rage of 5 ppm for Pre & 2 ppm fe r Post chlorination.

AU chan nels including BVpass channel are designed for 20 % Overloading .
-

r .ce seede ae rato r !
Design flow I 143S.41 m)/hr

-- -
INo of cascade ae rate: pro 'lided 1_00 no
1

Flow per cascade aera tor 1435.41 m)/hr
-

----Diameter of influe nt pipe 0.70 m

Diamet e r of th e inlet bell mouth dia 1.00 m

Area of the bell mou th 0.79 m' ---G> Number of steps considered 4 nos
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Size of tread considered 0.10 m ,.--

Rise/sp acing between steps 0.3 m

Total Height of Fall 1.2 m

Surface loading rate considered 0.015 m1/ml/h r
- ,

Total Area Required 21.53 m
,

Total area requi red induding bell mouth 2232 m'

Diameter of the Bottom Most Steil 5.4 m

Tota lArea Provided 22.91 m'

~ Sil e of Collection launder

Flow in launder at Normal Condit ion 717.70 m3fh r
-

Velocity In launde r considered 0.70 mI,

Cross Section Area 0.28 m2

Width of t he Launder Considered 0.S5 m

Side Wate r Depth /He lght D5m /""

Free Board in Launder 0 .30 m -:

flo w In launder at 20% Overloading Cond ition 861.24 mJ{nr
-

Ve locity in launder cons idered 0.90 m!sec
-----~ .

Cross Section Area 0.27 m'

Width of launder consider ed 0.55 m

Side Wat er Depth{Helght 0.49 m

Side wat er Depth considered 0.50 m
.---

Free Board in Launder 0.30 m <'"

SIZE: W(ml LD(m) FB(m )

Launder Size: 0.55 0.50 0.30

G>"At normal flow conditio n t he velocity of th e launder is 0.7m/s and at overloa ding cond ition the vel ocity Is

D.'m/'· ~

--

-8>
Diamete r of each Cascade provide d inclusive of Central Influent Pipe I
Diameter of the 1st cascade 1.2 m

Diameter of the 2nd cascade 2.6 m

Diamete r of the 3 rd Cascade 4.0 m

Diameter of the 4th ca scade 5.4 m
--

DIameter of Cascade aerator Including launder 65 m
- ---
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SIZE: Dia(m) H(m) Steps nos . Tread(m) Rise (m )

Aerato r Size; 5.40 1.2 4 .0 I 0.7 0.3

2. Stilling (hambtr

No. of Units 1 nos. r

Total Design flow 1435.4 m.lJhr

0.40 m'/s "

Detent ion t ime considered 60s "
Volume of the chamber requ ire d 23.9 4 m'

- _.-
liquid depth considered 2,9 m <""

---
Area of stilling chamber required 8.26 m' r:

length of chamber required 2.&7 m

Length of chamber considered 2.9 m
./'

\Vrdth af chamber required 2.9 m
,-

Volum e of the chamber pro vided 24.39 m3 <""

Free Board In chamber 0.3 m ,/

SIZE: L(m) W(ml LD(m) FB(m)

Chamber Size Z.9 Z.9 Z.' 0.3

----- 3. Raw M easurln l! ehannet w ith eersheunume

or
No. of Channel 1.00 No

v elocttv throuP,h channel Is considered as
r:

0.50 01/ 5
/"

Norm al Flow to the channel 0.40 ml /s

How with 2OY.. overload inp. 0.48 m' /s ·-

Area of rha nne t recused m'
/'

0.96

Channel deet h considered 0.80 m

Width of channel requi red 1.Z m "

Wid th of the channel provided 1.2 m
-:

Free Board in channel 0.3 m

SIZE: W(m ) LD (m) FB{m)

Channel Size : 1.20 0,80 0.30
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ParshaUFlume

Referen ce:

IS 14371:1996;" Measurement of Liquid Flowin Open channels - PARSHALL and SANllRI FLUMES~

f low to the Parshall flume 0.48 mIls <
Ascer tebre3 and Table 4 of IS 14371,1996 , fer parshanflume no. ~

Henc e as pe r t he code,

Width of flume 1020 mm'

Throa t width for parshall flume 450 mm/'

4. Flash Mixer

No. of Units provided 1 no.

Design flow per unit 143 5.41 ml/hr ",,-
1-

te 0 .40 mils

Detention t ime co nsidered 60 s

Volum e req uired 23.92 m' r-

liquid dept h ccnsidered 3.5 m

Area of flash mixer required 6.84 m' r
- - - "

lengt h & Width of Flash mixe r required & provided 2.1 mr
Volume of the flash mixe r provided 25.52 • ,

m -
Free boa rd In tank

,
0.3 m

SIZE; l(m) W(m) LD(m) FB(m)

Tsnk Sile 2,7 2.7 3,5 0.3

Detention time ..... ith 20*, overloading 53.33 ..os

As pe r CPH£EO Manual, de tention t ime for Flash Mixer shall range from 3Q.£Os Hence O.K

S. OariflocculatQr

Flocculat or

Tota l design flow 1435.41 m~lhr ~

No.of Units 1 Nos.

Design flow capac ity per Unit 1435.41 m3fn r -:

Flocculat ion l one of Clariflocculato r

===n:>- Retent ion t ime considered 30 min
r:

Volume of uc ccctetcr required 717.7 m'
,-

Side water depth considered 3 m
~

Plan area req uired for the tlcccula tc r 239.23 m'
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Velocity through ce ntral column Is considered as D.s mf, -:
Inside dia of central column arrived 1 m

Consider wall t hicknes s fo r ce ntra l column and flocuUator wall as 0.2 m

Out er dia of Central co lumn 1.4!m ("

Area for the central column: 1541ml ..--

Total area reQuired for flecculator including central pipe =239.23+1.54: 2QJ.77 m'

- G;> Inside Diameter of the flccculatcr required 17.51 m

Inside Diamete r of the ucccutatc r provided 17.60 m -:

Plan area for th e flocculator 243 .28 m'

Volume of ftcccutetcr required 729.84 m3 ('

'" 730 m' ('

Assume t hickness of part it ion wall 0 .3 m ,
r tcccnetc r ou tside Oia : 17.6 + 21(0.3 18.2 m

Area of tloccutatcr including walls 260.02 ' <m

Volume provided In the flcc culator including walls 780 .06 m'

Size of In s ide C ia. (m) LD(m) FB (m)

Flocculator: 17.6 3.0 0.3

Clarifier:

~ Surface Loading rat e at rated capacity considered 40.0 ml/day/m~ ~

i.e 1 .67 m!/hr/m' -

However provided SlR 1.67 m'/hr/ m1

Clarif ier Area required: (1435.41/ 1.67) 861.2 m' <"

Total Areaof clarif loc\:ulator required '" 861.2+260.02 1121 .22 m'

Dte of da rifl occulator 37 .8 m ""'--

Provide dla of c~rifloccuilltoras 39.0 m..---"

Size of Oa rifl occulator : 39 m Dia x 3 m SWD +0.3 m F.B

Area p:'"ovidcdfor clarification 933 .96 m'

Detent ion time for Clariflocculator 2.8 hIS /'

-~ Note: The actua l Surface Loading Rate for the provi ded dia. of C1ariflocculator Is 37 m J/ dav/m'

Opening Port

Consider velocity in port 0.s mI' ~

Total area of port '" 1435.41/3 600/0.6 0.6 7 m' r:

Considering 4 n05 of port s, area of each port 0.17 m'
,..

Assume widt h of port 0.45 m
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Depth of port 0.38 m

Provided depth of port 0. 4 m

Provide 4 ports of size 0.45 m [W) X 0.40 m{ H)

Clarif lo( (ufat or launder sizing

Flow to ctermcccctatcr launder wit h 20% overloading 1685.45 m'/hr
Flow to one half o f the launder .. 1685.4 6/2 .. 842.73 m'/hr

0.24 m'/s

Velodty considered mi.
,/'

0.75

Area of the flow 0.31 m'

Width of the launder considered »<
0.6 m

liqu id depth arrived <'
0.55 m

Sizeof the cla riflocculator launder

0.6 m {W»)( 0.55 m L.O

Clarifloceulat or o verflow arrangement (Submerged orifice hole arra ngemen t)

Flowwith 20% overloadiq~ 1685.45 m'/hr .

Velocityconsid ered for sizing of orifices 0.21 m/s _

Hence, total area of orifice holes required 2.2294 , <'
m

Diameter of each orifice holeconsidered 63 mm r

Hence cross-sect ional area of eac h orifice hole uoonz m'

Hence total no. of orifices required 716.00 Nos ......

Wett ed per imete r of one o rifICe hole 0.20 m ~

Total wetted perimete r : Tete !weir lengt h 141.71 m ~

Actual we ir load ing rate obtained 11.89 m' jhr/m »<

less tha n 12.5 m!jhr/m .-

Hence O.K

Peripheral Diameter of la under 117.81 m ...-
Hence C-e distan ce between o rifice notes req uired 164.5 mm--

6. Bypass Channe ll Clarified Water Chan nel

=~
Flow in Channe l at Norma l Condition 0.40 m'ls

Velocity through channel considered 0.7 mi.

Area 0.56 m2

<
liquid Depth 0.75 m

Width of the cha nnel 0.75 m

Free board in chan nel 0.30 m
-
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How in Channel at 20% Ove rloading Con dit ion 0.48 m3/s

Velocity th rough channel considered 0.90 mf'

Area 0.5' m:

Uquid depth (LO) 0.75 m

Width of chan nel required 0.71 m

Widt h of channel provided 0.75 m

Free board in channel 0.30 m

SIZE: W(m) LDlm} FB( m)

---r.> Channel Sile: 0.75 0.75 0.30

At norm al flow conclltlon the ve locit y of t he cha nne l Is 0.7m/ s and at overloading conditi on t he velocity is

O.9m/s.
v

7. Flltpt tnlet Chan ne l

No of channels 2 nos /
-

Normal Flow into the channel 0 .20 m' /s -

Flow into channel with 20% over1oad ir.g 0. 23 m3/ s ~

Velocity th rough channel cons idered 0.41 m/s /

"'e. 0.57 m' v

Width of channel considered o.ao m ,v

l iquid depth req uired VB m
e-

l iquid depth p rovided 1.45 m
<',/

Freeboard in cnanne! 0.30 m

SIZE: W(m) LD{m) FB( m) No of OIannel

Channel Size : 0.40 1.45 0.30 1_.

8. Raoid sand Gr.wlty fitte rs

Type of filter
,

Declining reteI

Inpu t flow to the filter
,

ml/ hr
r

I l~.SS

No. ofTwln Bed Filte rs I stnes. <'

Design flow per bed 234.09 m1/hr ----
Rate of filtrat io n consid er ed i S.S mfh

(

I

Area of filt rat io n required I 42.56 m'
<'

le ngth of twln bed filte r considered I 7.60 m -
l ength of one bed

,
3.80 m

/'
I

Width of each bed req uired , 5.6 m
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Width of the bed provided I 5." m (

Lengt h to W idth ratio provided I 1.36 r
As per CPHf EO cJDuse 7.6.3.5 the l/B rat io ojfilter bed shall be 1.1J to 1.66 i

I

overoQing about 1.15 to 1.33 i,
m'

r:
Area of eacn twin bed filte r provided I 42.56

Rat e of fi!terat ion adopte d
I

5.50 m/h' 'I
centr al Gullet width of filter bed I 1 m ,
Filtra tion rate when 1 filter Is taken out for backwashln g I 6." m/ >

-
SIZEo f (Twin L(ml B(m) Area of bed (ro21 Tot al No of be ds

Bed) 7.60 5." 42.56

SIZEof (Single lIm) B (m) Area of bed (m21 s
Bed) 3.80 5." 21.28

- - -
J
I

9. Filter Gates & eiee size ! I
(i) Filte r Inlet ga t e size I i
Flow to each filte r with filtration rate of 8 .Sm/hr. I 361.8 !ml fh r

i 0.10 mt/s ec

Velocitv conside re d ! l.OOlrr,fsec

Area I O.1O;m1

I O.321m

i
, ,/Inlet gat e site provided 350· 3S0jmm

i I
(iiI Filte r Out let va lve size i !
Flow from each filter with flltration rate of S5mfhr.

,
361.Blml / h rI ,

! O.101m3/sec

VelOCity considered i O.9:Jlm/sec

Area I O.112 ~m2

I ~

Dia 0.377 m

Filter Outlet Valve site provided 400!mm

! I
I I!

(iiilBackwash Inlet va lve size !
Backwash flow i 638 .4 :m1/hrJ

I O.177;m!/sec

Velocity considered i 3.S0imlsec

Area I O.OSlm2
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Backwash inlet valve size provide d
, , -:»:I ~,mm

i 'S" r
(iv) Backwa sh Outlet Gate i II

Backwash flow I 638.4 tm3/h r

! o.ls1m1/sec

I I
vel ocity cons ide red I .80jm/sec

Area I O.10 I m~

I
,

0.3141m

Backwas h outle t gate size provide d I 35O)(3501mm........-
I i
I !

Filter Media Sptci/icaUoos I
Depth of sand bed provided i 600 mm c:I

Depth of gravel I 300 mm r:

The dept h of water over the top of sand media I \ ."';\-0.a.80 m /'

I
I

Estimat ion of sand depth~( Ref : Page 634 of CPHEEO Ma nual May 1999 Edit ion) I
Assume the depth of sand as GOOmm and effect ive size of sand as O.6mm

,
!

The sand depth can be checked against break through of floe through sand bed by I
calculating minimum depth requ ired using Hudson formula I

Qd J / I :s39323B I
I

Q : Role ofJiltro ti on in m3/ m2/h r
,
I

: 11 m3/m2/hr considering l OOK.over/o:Jding of !
I

[ifle r under exigencies I
d : Sandsize In mm - O.6mm (Mean diameter) I
h : Terminolheod Joss in M · l .SM i

(Under I!xigencycor.dition) !
0 : Break through Index. sa o" considered fo r poor I

response to j i/tra tion and overage degree ofpre treatment I
Theref oreSand depth (I) '" I 0.51 mm

Hence Assumed depth of 600 rnm is sufficient to avoid breakth rough of f loc I
Dept h of sand provlded

,
0.60 m "I

Depth of gravel provided I O ' O,U<ll3l> m
, .....

Total dept h of f iler media pro vided I \.0 ~Om
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10. Under dra in svste m I M anit old & latera ls I
Plan area of th e filter I 21.28 m2

Tota l area of penora t ions 103 % offilt:ers} 0-1)6 m'

Size of oerforat iOns 12 mm

Total no. of certc reucns 564.78 Nos.

sa 566 Nos.

Totalc/s area of laterals 178 7.60 om2
---

Area of centra l manifold 2681.4 om2

58.43 om
----

0.63 m

.--. Central man ifold of 630 mm dia HOPEelo e

Assume spacing o f latera ls 20 em

No. of latera ls reou ;r~ 56.00 Nos.

No. of latera ls provid ed 56.00 Nos.

cis area of laterals 3L. om2

Ola of laterals 6.38 on

Provided d ia o f laterals 15 mm

11. Back W ash W a! l' r 0verh !!ad Tank

Rat e of Back wash Flow conside red for overhead tank siling 30.00 m
1
/hr/m

1

Tank desIgned fo r ccnsldereing one fi lter backwash vo lum e

Area of one t win bed 42.56 m'

Backwash water f low rat e required for one t .....in bed 1276.9 mJ/hr

Dura tion of Back wash considered for w at er 10 min

Eackwash wat er f low rate required with water f or one twin bed
,

212 .81 m'I

Total voluree of backwash wat er requ ired fortwo filter beds
,

425.6 m'i
Wa te r requ ired fe r miscellaneous purpo ses tike chemical d iluti on. f lushing etc.

,
21.3 m'I

Hence tota l8ackv.'ash tank vo lume conside red as I 446.9 m'

Consider liquid depth of backwash water tank as 3.00 m

Area of the Tank I 148.97 m'

Hence diameter of the Tank required ! 13.77 m

Diameter of the Tank provided ! l3.8m

Area of the tank provided
,

14957 m',
Free boar d i 0.30 m,
Volu me of Tank Prov ided I 44' m'
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•

Backw ash ta nk shall be pro vided as an Independent structure I
Diameter (m) li quid Dept h (m) F.B lm)

Size of tank

I13.8 3.0 0 .30

I
12. f ilter Backw ashlng

Air Backwa sh

No. of blowe rs considered 2 nos.

No. of w ork ing blowers 1 nos.

Areaof each half of filter bed 21.28 m2

Rate of Air Backwash 40 m~/hrjml

Air ncw rete reqfted 851.2 m~/hr @0.35 kg/cm1

Air Icw rate provided 900 .0 m l /hr @0.35 kg/ cm2

Velocity in air w ash pipe 2S mbec

Area of pipe R equir~ 0.01 sqm

Diamet er of alr wesh pipe required 0.113 m

Provided diameter of air pipe 150 m" --:

Backwas h Water Pumps

Backw ash Pumps considered separately to f ill the Backwash Tank 2 :l OS. ~

No. of working pump s 1 no.

Capacity of each Backwash pum p provided In two hrs to fill the tank 224.4 am"1<

Pump capacity provided 225.0 ml /hr

at t entau..e head 20.00 m ..-'"

Backwa sh Trou gh

Rate of flo w of backwash 30.00 mJ/m1jhr
..--

,
Backw ash water discharge f rom one half of bed 638 .4 ml/hr

0.09 rol/sec

Trough Space assumed 1.60 m

No of troughs
--:

4.00 No,

Discharge per trough 0.02 m
5/

sec

Backw ash water discharge Q '= 1.376bhl\ l .S

Assume w idt h of trough, 'b' as 0.20 rn «:
~

Depth 0.187 m I

Total depth provided Is 0.30 m
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Trough size provided 0.2 mWx0.30 m Ht

13. Dirty Backwash Channel

Dirty Backwash Flow to the channel 638.4 m'/hr

Total flow for which the Dirty Backwash Channel has to be sized 638 .4 mJfhr

0.18 mS/sec

Velocity considered 1.50 mlsec

Area of Channel req uired 0.12 m'
- -----

Considering width of Channel 0.40 m

Depth of Channel 0.30 OJ

Depth of Channe l prov;ded 0.30 m

Freeboar d in channel As per HFD~
-- -

SIZE: W{m) LD{m} FB {m)

Chan nel Size: 0.40 0.30 As per HFD

Di:tyBackwash Water f rom Channel wWbe dispos ed to near by drain.

14. Fil tered Water Channe l

=1;'5-Flow in channel at Norm al Condition 1363.64 m3/ hr

Flow through Channel 03 8 m3/,

Velocity considered 0.7 mI,

Area of th e channel 0.53 m2

Width of the chann el 0.75 m '---

Depth of the channel 0.7 m

Free board in channe l 0.30 m'

Fk»w In channe l at 20% Overlo ading Cond it ion 1636.36 m~/hr

Flow through Channel 0.45 m'/s

Velocity Conside red 0.90 mlsec

Area of Channel 0.51 m2

Width of Channe l 0.75 m

Depth of Channel 0.67 m

Depth of Channel provided 0.70 m

Free board in ch annel 030m

SIZE: W(m) LD(m) FB{m)

Channel Size: 0.75 0.70 0.30
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LY At normal flow condit ion t he \lelodly of the channel is O.7m/s and 81overloading cond ition t he velor ity r. IO.9m/s.

IS . Chemica! Housg

A1L1m dosage

Alum dosClge rate 30 mt/I

Alum re quirement per day 947.40 Kg/day

Alum requirement per hour 43.1 KrJhr

Strength of Alum solution 10.00 %

Volume of 10% Alum solut ion required 0.43 m~1 hrs

Detention Time 12.00 Hrs
.,.-

Volume required for 12 hours capacity 5.20 m'

Uquid Depth considered 1.75 m

Free Board consIdered 0.30 m

Plan area requlred 2.97 m'

l ength and Widt h of theTank (Square Tank) 1.72 m

l ength of the Tank 1.75 m

Width of theTank 1.75 m
/

No. of Tanks 2 Nos ,/

lim) W (m) LD {m) FS(m) No of ta nks
Size of tank:

1.75 1.75 L7S 0.30 2

Alum Storage Area Required :
/

Alum reqd. {lOO '~I for one day at 22 hours operations (Consider 20 ppm) 631.58 Kg/day .

Alum reqd. {lOG %1for 90 days at 22 hours operat ions 56842 Kg!3 month
--~-

Tonnes<""55.80

Considering bulk density of Alum : 1.1 T I m3 51.60 m'

Sto rage area required for stack ht. of 2 m 25.80
,

m

Three months storagearea provided 26.00 m' ,-'

Dosing System for Alum :

Noof Pum ps : 2 (1Wf l S) 2 Nos (1W +1Sl
/
~

CapacitY of Alum Dosing Pump required 430.0 l PH@ 20 m head

•
•
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16. Chlorination

Pre Chlo rina tion

Flow rate considered 1435 .41 m)/hr /'

Max. Dose of chlor ine considered Smg/l

Quantity of chlorine reqd. pe r hr . 72 kg/'"

Therefore capacity of chlor inator provided B.D kg/h,

No. of Chlo rinal o r 2.0 nos.

No. of Chlor inator Provided (working) 1.0 nos.
-

No. of Chlorinator Provided (stand by) 1.0 nos.

Chorine requir ed for 60 days of Pre Chlo rination for average dose of 5.0 mg/ l 9473 .68 kg/for 2 monto/

Post Chlo rin ation

flow rate considered 136 3.64 mlJhr

Mal(. Dose of Chlo rine considered 5.0 mg/l

Quantity of Chlorin e reqd. per hr. 6.8 kg/h'

Capacity of each Chlorinator 7.0 kg/hr

No. of Chlorinato r Required 2.0 nos.

No. of Chlorin ato r Prov ided (working) 1.0 nos.

No. of Chlorinator Provide d (stan d by) 1.0 nos.

Chorine required for One month of po st chlorinat ion for average dose of 2.0 mg/l 360 0 ~g/for 2 month

Total Chlor ine required for 60 days considering average dose of 5.0 mg/l for Pre & 2.0 mgJl for Post Chlorinat ion 13073 .68 kg

Assuming 930 kg per te nner, no of t ermers required 14 no>

Hence no.of termers t o be provided 1-' nos

No of to nners in on e row 7.0 n", <'

Ass~lneer
TDWSP Asrtabad

!>y.~ve EngIneer
'T'D'NSP As\fabS1.

SE, TDWSp
NIRMAL
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l in this Chapter hydrau~c flOw calculations have been carried out to fix the hydraUliCeve's of various unit s'to

;
'ensure smooth gral/ ity flowd walerfrom Cascade aerator to Clear w e terReservoir

!REF~R~!'I_CES • -;
!1. layout Plan lor WTP (Oi"8'MngNo . •LE15088J.P.W5- WT-PP.ZOO2l

:2. CPHEEO - Manu al on Waler Supply and Trea'.ment. May 1999 &l iti::m

13.Top water Level (TWL) of Clear W ater Reservoir is laken as 279.36 m

!04 . Levels shalf be tra'\Sferred to liydrauRC Flow Diagram of WTP (CII.YiI No. LEl50883.-P. Ih'S-WT.HF-2003)

I
'5. Tv,o levels of FGL 279.5 & 280 considered for the WB1er Tratment Plant.

!A)Foll owing fo rmula Is used fo r arri ving head tess due to fitt ings : -'j .......... .............. .. ..._........... . ....... . ... .......__. .... . .. ... _.... ..... ...._.-

I

I H.,,,;KV /2g

I
!Where K . Resistent co-efficient,

I
V = Ve:cdty of new in nvsec

g = Acceleration due to p:'"avily in mise<:' ... 9.81 mfse:;.'

i
[The 'K' factor for v alve s and fittings are la ken f rom CPHEEO manual,
:8 1 For g ravity no~ In open chann els I clr cularcond ults Manning 's fo rmula shall be usee for a rrl~"~!ie!d ross

i
I

t V = lin x R:tJx 51.2,

Where. V' Velocity of flow tn misec

n' Manning's co-efficient 01roughness

R· Hydraulic radius In m

! S = Slope of hrdr~utic gradient

I,
!TOp water level (TWL) of CWR is taken as

I
279.36m

I
lAs per cause 6.2.2 of CPHEEO Manual on Water Supply & Treatment, For general desi. n purposes the

IManning's ce-eme eet value of aDsizes may be t aken lIS of 0.0 13 for plastic pipes / 0.015 for other pipes I,
IRCC channel - 0.014

i

I
~lDlSCharge 1hrough a mctangularwelr Is calculated by

I
q ~~.L'e.j2.gbeW ~t

!
; -
;YhIere.
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, be =effect ive \\~.d1h =Aaual width of\'"..es-(b) .. K (V8Ue ofk be ing 2.5 mm. 3 mr:'l and 4 m'TI for biS

: ranges of upto 0 4, 0.4 10 0.6 8llj 0 .6 te 0.6 respectively,
bf8 = rauc of the width of the notch to lhe width of the channel

I H =effective head '" adual head measured ( !"l) .. 1 nvn
I
I g= accelerat ion due to ~ravi!r.. - -- i,

- Cc= vanes from 0.56 to 0.1 tor values or biB nom a to 0.8

I,
jQl Flow thro_~.ah pip es can be calcu lated by MQd"ied hazen Williams Form ula,

h ~ r 1.(~,.Bll L9~2 p'"! .. ------,
lWhere.

I V=- VeJoc.'l:yof flowin m!s;

I Cr=-pipe roughness coefficient; ( 1 for smooth pipes; <1 for rough pipes)

I
r =-hydraulic radius in rn;I

! s =- fr iction slope;

1 o =internal diameter of pipe in rn,
! h =friction head loss in m

i L - length of j)ipe in m; and,
Q =fow in pipe n m!/s.,

;,
-,
iEI A following formu la Is used !~~ ~ rri ving He~d_~.os~_ due to Lau nde~

I
-

Criti cal dept h at the end of launder

V, -Iq{b} "2{g)"I'{3)

I liqu id de pt h at the upe er end of the launder

! y =y2A2 + (2(q' LN) 11.2 / (GBA2y2) A (1/2)

:
!FOIIOwlng K Value s are used fo r arriving head loss I
I ,
:Enlrance snece wei rounded i 0.50

I ,
0.3·0.5ts ueeen Contractions I

190deg. Bend 0.75

!45deg. Bend I 0.4·0.15
i I(Tee 90 deg, Takeoff 1.50

i 0.30Coup.ng

I I Q.3-0.4!Gale vall;e

Butte~ valve 0.30

IOrifice plate 1.00

GlObevalve 10.00

Ball valve

f
0.50

Check valve 2 50

T.Type slrainel 213.5
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! 0.21
Diaphragmvefve

ISluicegale

E r:jryIO piee I !
o.so!

I
1.00;

l !Head loss between Filtere-d waler pIpe 10 Clue Water ReSfryolr tCWRJ

!
h = [ L(!') t.81) /994 .62 OUI

C<

!cI.Head Los s In Filte red water channel (FWC):

1
lrop water leve l (TWL) ot CWR """'~"e.=O""'- -;c;-...,- -l ::':'::':'~::':' II -

Des:gn flOwin filter ed 'water chMnel

Width of channel
I

O.75m

I
I !_ ______ ___________ _ ' :L~~~,"~id depth of channel ! 0.70 m

1- - - - - 'V e iOCitYOr 'tJ81er - ------- -!----0.91:---

Length cons idered for head loss (as per layout) i I
68 m

Using Manning's fOlTTlUIa • n fO(concrete

_______ , --'T"'ol"''''''O~O '''o!~be'''O'''_d_ i _'''''"~---j
Total e ss due to a l bend I

____ILO'.., d~~,,-"-g :!,=-~__

,
lTota l l055e5,
iProvldftd free fall of O.3m

St::pe,S

Loss of hea:l

',I I0.00059,
0.04 m,
0.03 ·m

I
jTota l losses be tw ee n filtered waler cha nnel to CWR provided

,
279.D6-m

I
279.16 .rn /

I
0.70 ;m

1 -cfI TWL: of F iltered Wat1tr Ch~"'O"'O,," ---------------1l--~~~~~--j
!DePth of tho FlUered Wate r Channel III,

' Invert revet 01 Filtered Water Channel .

,
1.0m

I
O,15 ,m

IO.12 ,m

I /
280.13 m

I /
279.13 :m

'Head over the weir

'Depth of Filter Co ntrol Chamber

I
lHead ove r the Weir (0 '" (213) C L (291"0 .5 HAl .5. WI1ere C- O.624 11

I
;However, TWL li t filter control chamber prov ided Is

I
2 ' Head Los s between ruter con trol chamber & filter wa te r channelI -- - - - .. -- -

a, 'Head 10 S$ between filter control chamber an d FWC pro vided with we ir arran~e"-m""'.~oot__, , ____i:- - - --_;- - - - _1,
iFIowover the welr

I
lWidlh of the wetr

i1 ;lnvert level of Filte r Con trol Cha mber

iprovlded free fall of D.15mm from FWC to wei r
,
iWelr Cres t Level
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ib . !Head loss du e to 90" bends
,
1,

40QlmmConsider pipe dia as i

Velocily 01flew :
I

o.atmrs

~l'=kvtl2g l
,
I

h · 0.75 x 0.8"2/ (2X9.81>1
!

C.025 ;m

i
No. of bends ~ z tncs

Total loss of head ! o.oslm

i i

tHead los s due to pipe entry
!

Ip ipe size cons idered as ! 400 ;mm

I
iVelocity of flow O.8;mts

_ =lHea, ~" cue \0 plpe eruryH.KV'12,
;

o.017 im,
;

;

Head los s due to pipe exit i

]p ipe size considered as
, 400lmm

iVelocily of flow O.e!mI.
-~

O.03 3 1mIHead loss due 10 pipe exit H=KVZl2g

I
,
i

IHead loss du e to orifice
!,

V=Cdx(2gh)"112
,,

IAssume veloCItyas
,

0." mi.,

ICd , 0.62

IHead loss in orifice ! O.05 j ffi

c ! ~ead loss du e 10 Filter Out let Valve (Butt erfly valve)
i
i

I Veb:ily I O.B mI'

i h=KVl2g ij

I h coO.3 xO.8A2 / (2x9.81) · O.010 ,m

i Head loss due to outlet ya~,e ! O.010 !m

i
• !-- I,

!d . !Head Lo ss in the Fil ter Bed ;
~

I,
! ~_~t~~!.~eadM~, ~_f ~j lter ~( ':tef· CPHEEO Mlnuall I
For Design purpose sieve analY' is of fj~er sand is eeneeeree as lolto·oVS 1 I

,
Sandslze • mm i 0.' 0.4 0.5 0.6 0.7 0.8 1.0 1.'15

1'"1. Sand small er than s tated siz e I 0.0 2.0 '0 27 50 70 90 100

I
I

-
Ip orOSity of sand bed considered

,
0.4,

i ,
ISphericitY' of sa"ld ! ' .0
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IHead loss for a clea~ filter Is determined using Kozeny's ecce ucn for stratified beds

i
I

.

,
jh=headless In m

•
II '" depth of sand bed,
IK'" carmen Kozeny ccn star n 5

v Ii: Velocity of filtration

jlt' '" KinematiC viscosity of water

f 1f'" porosity of Clean bed

III''" grain sphericity

lp, '" Fraction 01sand

ld, :; geometric mea n diameter of sand

I
;S lze of sand

I
~~ of samane Is and fra. ctce within adjacent
...rget n .

• d . ~ lSleve s IZe p,ll100
state sze I

an.
100

0.3 Q 2 3.5 16

0.4 2 • 45

O.235.m,

56 I
54 i,
36 I
25 I
7

,
I

- I,
234 I

I,
o.041;m

O.03 ~ mhj

12

7.5

9

5.5

6.5

•
20

20

17

23

100

70

90

50

10 i
27 I

1001.4

0 .5

0.7

06

0 .6

,
:Hence Tota l Held Loss

I I

---!--.-----------------;.---L--~----l- __+- - - -_i_- - - - I
I ! 0 !

ITOP level cAthe sand Is considere:l as 150 mm less than the Weir l evel 279.86:m
[However fOrdirty condition of bed a maximum heaa css of 1.8 m is considered . befa e baekY.-ash.

!Hence TWL of t ho Flltor Bed Is

jTop o f the Trough lev el consldel1ng O,3m depth

3.Head los s In Fil ter In let Gate and Channel around Filters :

Q . iHead los s 8t Inlet Gale to Filt ers :

!
Flow 10each filler
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[velocity 01flow , ,,".
IArea required

I
IVelocity Provided

Head loss h I

!o.a nve

!
I

0.62 1

b•.Head Loss In Filter Inl et Channel ~~~J_' .. +- -j. -l

INo. of filters (I\";n beds) of FtC

iDeSign flow of channelwith20% overloading

I ~c~a"ne ' "ze so,.:."!" j
Width of Channell

l iquid Depth of Channel:

sope.s I

0 .501m1S

I
76.0 1!!!m l

0 .014 1

0000501
ITota, loss 01head o.039 !m

c.l Head loss due to 90° tur n

f"' k

hea db ss =O.75..0.5"'211~.81 1

No of bends

Head IOSS l

Total 10558& o.071 !m

;How ever the TWL of FIC Is provided as ,
jnepth of Filter Inlet Channel

hnvert Level of FIC Is prov ided as,
1.4s !m

280.31 !m

41Head loss In Clarlfiocculator
- J .---- - - - - ------ - -- - - - "--- -t-- - I

Head loss throug h Clarified Water Commo n Channel

wetersew'- -'- .'-__-"048 mJ/s
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,
IChannei size provided

Width of Channel ! ,
O.75im

Ili ' U;d depth.' Ch~nne l a.75jm
VelOCity O.85 ~mlS

!l ength of Channel from Leyo:.rt I 14m,
iUslng manning's equationwith n for concrete as ! O.O14 !,
I

S lope ,S ! 9 0 77E-D4!I
I

Loss of headI O,013 :m--- ---!----
! T01.al head lOss pfCl\' ide;:l I O.013 !m,
jTWL of Clarified Water Channe l I 281.78

tm,
IHow ever. TWL of Clari fied Water Channe l provided Is 281.81 'm,
tDepth of Clarlfied Water Channel I

,
o.7s ;m

i I 28t.06 !m{i nvert level o f Clari fied Water Channel

I I I
b. ltfead loss In Clarifier Ori fice I I

___ _ J OUIIeI flow from the Clariflocculalor I
,

1685.45 .m3Ihr,
Weir length requir~ I 141.71!m

Periphera l orifices.of submerged condition I
lV=CdlC(2ghl A 112

!Assume ve!ocily a s O.6jm
ls

led 0.62,

!Head loss in orifice I 0.05 m,
!

c. lHead loss through Lau nder I
iOvertJow pet half launder I

,
B42.73 :m~nv

! 0.23 ! m~Js

10 iScharge per unit width Of launder, ~c( O.4;m~1s

ICritlcal depth at the end of launder y2:::[(qlb)A2Ig}"(113) I 0.361m,
!NO.Ofsides the ermee receves the flow (inside peripheral)

I
f ino

,Avelilge length of overflow channel from upper 10 lower end, L I 70.9 ;m

lOiseha"ge per unit length of launder I 0.005 m

jUqUid depth at me upper end ct the launder, y1::: (y2A2+(2{q'LN)"'2!(gb"2y2)!"(112») I 0 45 m

lAve~age liquid depth I 041)m

;UqUid Depth of la:Jnder I 055 .m

;LaUmler Width I o,s:m

!Cis aree ot fbw I O.245 .m:

jWetted Perimeter I 1 _~2 'm

!HYdraU]iCmean depth R:::AlP I a.17im

;Mannlng's ccemeentn
O,C14
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Providing dr ink ing water tc habit ation s in KOffiilramBheem-Asifa bad Segment In Ad ilabacl dis tri ct I IPROJECT
30 MlD WTP

ORAWlNGlDOCUMENT NO I DAlE ;28.01.2016.
CLIENT Govt. 01 Tetangan. Rural Wator Suppl y & San itat ion Depa rtment lE1S0B83·P·W$·WT·BE_2001 ! REVa js ree JL

CONSUl-TANT
Prcplrcet~:t I Chec ked B v IApproved B)'

JOB NO LE1S0883
,

TmE !HYORAULIC CALCULATIONS SRV ,.,..// I
\Nl( "" I aRJ

lvelodtyIn lalYlder V ., 11nR"( 213) 8 "(1,12) I O.59 ;m!S

ICarrying capacity of the Launder
,

O.14 6 'm·!s
I

j Tr.e above selected launder size is adequate for carrying capa city L'ldicated above
,- - -

!He. d Loss In the launder O.OSlm,
!Provided free fall of O.Sm o.50!m

[Howev e r Provided WL In the laun d er at High Point I 282 .4, !m,
!IL of overflow launde r at the High po int I 281 .86 :m

1 lL of overflow launder at the Low point 2S1.8' rm

j ProVided TWL of l aunder at low po int 282 .3Slm

I I
d ;Head loss due 10 Centr al Column I I

l Q '" CA (2gh)'{).5 I
171alm'ihr

,
iFlOwthrough central column I

---_._~_.-

0 ..(8 !mJ/5I I
!C value to be considered I 0.62

IArea through openings I 0.97 Im~
i iIVeloCity through opening 0.495 mi.

IHead loss lhrough central column
-

0.03 m

!p rovided Head loss I 0,1 m

!c onSlder 0.1 m lOSS" fo r Flot:culator I 0 1 m

!TWL of Clarifier req uired
-

I
i 282.61 m

[Liquid Depth of Clari fier
-

I 3.0 m

-
I' invertrevet of Clarifier provided 279 .61 m

' Invert level of Clarifier at bottom of sludge provid ed 277.51 m

i I
5 ! Head Lo ss betwee n Flash Mln rto Cla ri fier I,

IIThe head loss is ma inly due to:

i Ila Friction Loss in In let pipe to clarifier

lb.Other losses due to Gate! va ~,re

I I
a. ;Head loss th rough Inlet Pipe !

lsizeof inlet pipe DN900 n.s lm
,

I[Head loss as per mcctneo Hazen wmame formula'
i

l I,
,~'" Ii

, <, Ih = -994:62V.u' 30 miEquivalenl Length of pipe including bends(L)

iFlow (Ql I 1722,5 m'llv

I 0.46 m'/s,



wet SBG

rt:i3> L&T C anst-ructi o n

WATER. 5I ,' " DT WORLD & COMt,!UMCATIOS

HYDRAUUC CALCULATIONS-30 MLD WTPASIFABADSEGMENT IN ADlLABAD DISTRICT

DATE
REV B

I I !
I ORAw rNGlOOCUMENT NO 28.01.2016.
ILE150aaJ.P.WS.WT.BE.2001 ! : S~ - -:3 R.CUENT Govt. o f Te langana Rural Wator Supply & San itatio n Ovp.lrtm ent

' CT
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PROJ 30 Ml O WTP

I
0.013 mhead e ss.h !

! rrn.e

!ROUghneSScoenecjeru lor 01pipe, eli,

CONSULTANT

J OB NO L£150883

1-- ,
b. !Head loss due to Entry and Exit of p ipe

HL(f) ... t<'fll 291

,
0.02 m

HL(r} " KV J2g!

1

I
I_=0.75

IHead loss due to entry and exit of pipe

!Head loss due to fillings
1- - --11- - -··-·- - - -- - - - - - - - - - - - - - - - - - - - -+- - -;-- --1

c.!Head loss due to fittings

I

t

)

)

ITWL of Fla. h MI••r .mvo<!

jDoPth of Flash Mixer

f ~'nvert level of FI••h Mlw

--- 6;Head loss between f lash mi xer and Parshall Flume

PARSHALl FLUM E:

i
219.26;m

I
j
!

1.oo:No.

1718.181m·/h

I •
0 ,48 m-/s

Numbe r of Parshal Fllme to measure the flow

FloW,a . ceSI9!l'- + _ --'.:.:::= F"-__ j

[I I
;FkrN.O. Minimum

I
1718.18.m"/lV

i
O.45,m

I

I
OA5.m

I
I

1.43 ;m

I
029 'm

0.60 m

162.00
l
rn' /h

226S.00!m·{h

Q lm)/s) =1.038H1.537

UqUid depth DowTlstream , h=O.6H

LtqUid depth Up5tream ,H

IOiScharge equation for the selected throat wid!h :

!
rrrecat width.W

IMax. flow through the seecree throat v.-;d'.h

. iMin. flowthrough lhe selected throat wId!h

I
:l ength of throat (F) (as pertabie 1.Q
;
il ength oJ diverging section (G) (As per Table 1,12)

t- fIA~d=u::a~1 ~=:.:ngth of flume

!Wtdth of upstream end of the f}Jme {OJ(as per table t, b1)

Length of Parshall Flume for the above sejected throa! width

1 IAx ial length of converg ing~_~~ton~(~,,~) .....c:... !---- .c::"f'--- -j

IRise in floor 1Er-iE!1et the Inletof converging section at slope 1:5
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CONSULTANT

JOB NO LE1S0883 1111..

n

!W idth of the approach channel (P) (a s pe r table t b2)

!
iLiquid depth il the approach channel {as per table 1, he)

;
_____!Velocil y in approach cha nnel

il eng,h of channel upst re am of PF..SHI- - ---il= -
Il e nglh of channel downstream of PF"2.5H

I
D.9S;m

!
O.50:mis

3 .lS2 im"- 1,-
1.51!m

-,
I

8.08 :m

I
15.00 :m

Difference in elevation between jcwer end of f lume & crest (K}.hPl

l- -+HC'='=dCb=SSacross the Parshall Fu me 0.3 m

11
Hea d loss in ParshaUFlume Provided

WLIn th e Downstream of Parshall Flume

0.3 m

282.86 :m

11

)1

Wl at the Upstream of Parsha ll Flume

ILof Parshall Flume at the Downstream

IIIof Parsh all Flume at the Upstream

I
282.5r",- _

282.56 ,m

2.9 m

280.36 m

283.26 m

,
B:Head loss between Stilling Chamber and Cascade Aerat or

__-4~~_W_"_'_'_L_"_'_'_O_f ~~i~.~_C_h_._m_b_,,_p_"'_V_j~-!~--------------------------------;---..::::::4"'-----j
1 ILl qUld Depth of Stil li ng Chamb er

Ii nvert Level of St:llling Chamber

II

)),

IHead l oss across fIlte r bed during backwash ing'

1.8 ,m

0.9 m

0 .30 m

283.36 m

i--"o--'.t=~
I

_ !W ater level fl M er bed above sand med ia

___~TOla l dePIh Of med ia

IHei9ht ol back wash trough'-_. . ------ - - - +--- - -''''''f'--- --1- -

/- + T""op wate r level of Casca de Aerator Provided

Ii nvert level of Cascade Aerator Launder

iThe maxirooffifrictional resistance the! canbe offered by the fitterg'""'~in~''_'''''~th~'!!!fIu~''~.~ec~.~ta~''~i'''th~'!. +_- ;- 1
_____ fSUbmerged \'.'ei_~l'1I . The head loss scross the filter bed In fluidised~dit iOnS is ~iven b'1'c' - ------------------i-------il-----I

" (P. - P)(I--4'- - - - - - - - + - ---iI--J
p

=t
~'''.

h~ = Head loss across Me r bed during backwash, m

. P..._ mas: denGity of filler grains in kgim3 (max)

,J.' mass density atwater

9 1S tagi~g HeIght of BaCk.....ash Wa?er.Tank _ 0. .__. _

1 ~o~. IHead Loss across.l ll ter bed during back washing:

h op level of the fi lter media lsa nd)
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t,'" poro Sity or sand bed ,
I !
• 0.4 !

I I
[I '" he ight of expanded bed (consldertng 150% bed expansion) , 0.9 m

I i I
[head los s, hD = I

0.891 \m

I I I
" y O.9 :m

I I I
b j Head loss through Backw ash Inlet at each secti on : I I

IBackwash water fbw I 536., 1m]l1'I f

i ! o 181m3fS

I
ON 300 I

. I
IBack wash wate r ma in - 0.30 m

I i I
lu5ing Hazen wil iam's formula, head loss

! II

\ {g-)" I
I I.. . c.1 1.001
1

<m.6lii" I I
Equivalent length Ofpipe, l 70.00 m

i Flow in pipe I o.18 'm' !S
• I I

L ' d ~" ln plPDtin. f,om fDrthest r uter 10"'. ecncm 01w" h water tank,

tna 01pipe , O.30 :m-, I
Il engt.1tof pipe - i 70 m

IHead loss, h

,
I 1.00 m

I i
IHead loss due to Lateral and Manifold

I

I
I !iToIal no of laterals in ha l bed 56JX' nos

IBackwash fbv.'rate for single bed

-
i 636.10 TT'.3ihr

I I m3!'!Flow rate for Sjn~1e lateral 11.36

I I"Lateral size cons idered as 0.075 m~,
iVelocil.y of fbw ! 3.5 m"
I I;Head loss due to ent')' H=KV'J2g 0.31 m

-----tea d 10.. due to pip • • n f",

I
I
•

!Pipe size ccnscered as i I
300.rnm

I I I
V elOCity 01f!o'.... I 2.S:m's

:Head loss due 10 entry H=Kv212g I I
a.16"m

I I Ii
I I iHead lo ss due to III ter me;:!l,

; Ih::{L(l ..e) (59-1)

1
I

L~depth of bed O.90 .m
-

i I
!e=p:>rosfty 0.40,

ISGscecnc gravity
I, 2.65 ~
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I I I
head loss O.59 m

!Head requ ired i I
4.76 :m

!For ensu ring proper backwash the head has been considerd as i I
a.m, , !

_ _ _ _ _ [~ence Bott om Level of Backw ash Overhead Tank ,
288.86 ~m

jTWL ot the Backwsh Overhead Tank
, I
I 291.8b i ffi

I I i
! I

)

,

0,.~.. Engin..,
TDwsPAS/fabatl

Eucuti~
TOWSP Asrfabad

"APPROVED"

~V-­Ssf1Jb\Nsp
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RAW WATER ANALYSIS
REPORT
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__ Government of Telangana
State Level Water Quality Monitoring Laboratory

(Rural Water Supply & Sanitation Department)
Hyderabad

Report on Chem ical Analysis of Water (Drinking)

Received from: Dy. Executive Engineer, RWS&S, Sub-D ivision ,Mancherial, Adilabad
Date Received : 09.03.2015

Lab Ref. No. : 123 & 124

Particulars of the Sample:
Sample 1 : Ellampally Project, Mancherial (Mandai) Ad ilabad (District)
Sample 2 : Komaram Sheem Project,ADA, As ifabad (Mandai) Adilabad (District) .

ChenllSI

State Level Laborlltory
J\SS~iSI

State Level Labora tory
Analyst

As per SIS

Physcio-Chemical Sample Sample (10500 - 2012)
SI.No. Units Resu lts Results

Parameters Accepta Permissible
1 2

ble Limit Limit

1 Colour Co-Pt Nil Nil 5 15
2 Turbidity NTU Nil Nil 1 5
3 pH 8.5 8.5 6.5 8.5
4 Electrical Conductivily micromhos/cm 303 434 - -
5 Total Dissloved Solids mgllit 197 282 500 2000

6 Total Alkalinity as CaC03 mgllit 62 68 200 600

7 Total Hardness as CaC03 mgllit 83 120 200 600

8 Calcium as Ca mglli t 13 19 75 200
9 Magnesium as Mg mgll it 12 18 30 100
10 Flouride as F mgllit 0.29 0.63 1.0 1.5
11 Chloride as cr mgll it 37 53 250 1000
12 Nitrate as N03 mgllit 3.7 5.4 45 45

13 Sulphate as SO.- mgllit 12.8 18.3 200 400

14 Phosphate as PO. - mg/lit 0.6 0.8 - -
15 Sodium as Na mg/lit 18 45 - -
17 Potassium as K mgllit 2 3 - -

Meta ls

15 Iron as Fe mg/lit 0.0789 0.0989 0.1 0.3
18 Manganese (Mn) mg/lit 0.005 0.0224 0.10 0.30

19 Copper (Cu) mgllit 0.0001 0.0001 0.05 1.5

20 Zinc (Zn) mgllit 0.0027 0.0032 5.0 15
21 Cadmium (Cd) mgllit 0.0003 0.004 0.003 0.003
22 Chromium (Cr) mgll it 0.0229 0.0183 0.05 0.05

23 Lead (Pb) mgllit 0.0073 0.0044 0.01 0.01

24 Arsenic (As) mgll it 0.0001 0.0001 0.01 0.05

24 I Pesticides INa pesticide residues are found in water sample

Remarks: Sample 1: The Chemical Parameters of the above water Sample is Chemically Satisfactory.

Sample 2: The Chemica l Parameters of the above water Sample is Chemically Satisfactory.

,l~J ASc.Je,9--
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WETSBG WATER, SMART WORLD & COMMUNICAnON

Prov iding drin kin g water to habi tation s In KomaramBheem-Aslfabad seg ment In Adiiabad di strlct -.30
DATE

PROJECT
MLDWTP

28.1.2016

Appro val lor BEP · LE1 50BB3·P.WS·WT.BE.2001 PAGE

Layout Plan lor 30 MLD WTP - LE150883 - P-WS-WT-PP-2002
SUBJECT Hydraul ic flow di agram forWTP LE150883 - P-WS-WT-HF-2003 Sheet

Process flow diagram -LE1 50883 - P-WS-WT-P F-2004

SI.No Con sultant Com ments Reply oIL&T

Basi c Englnee rang Package for Water treatm ent Plant (Doc no: LE150883-P·WS·WT-BE-2001) Rev A.

The above document revised with the following com ments with reference to the Consultant Comments mail dated 25.1.2016 and subsequent telephonic discussion with the consultant
dated 28.1.2016 .

1 At Aerator no. of steps to be provided 4n05 instead of 3n05 to increase the surface loading area. Noted, Revised BEP (Rev.B) submitted.

At Normal Flow Condition the veracity considered for the channel &
2 Velocity to be consIdered a.7m!s instead of O.9m/s in Aerator launder & Channels. launder is 0.7mfs and at 20% Overloading Condition the velocity is

O.9m /s.

As per Consultant comments mail dt 25.1.2016. and telephonic
discussion with consultant the Retention time of nocculator is revised

3 Retention time to be provide 30mins instead of 25mins in Clariflocculator. from 25minuIes to 30 minutes and the Surface Loading Rate of Clarifier
is revised from 35m3fday/m2 to 40m3fday/m2 and the revised BEP
(REV.B) submitted.

4 Depth of filter sand to be cross checked again with ref standards/codes ,
The Provided depth of the filter sand (0.6m) is wi thin in the range of as
per the CPHEEO manual on Water Supply and Treatment.

C~~
Chockod by :l. & I }WI r".
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DRAWINGS
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