
lhe_*dr\wals conneding lhe hvo enos o, rl_ese pladorms stdl h3ve a i/oth not tess tnan Z5(n nrnIne lwo operating platforns sha,t bF_ntFrmed;ately con.*u"d 
"i 

L"ir.;."u"-; ioino oy ,m r*'r'de kalkw€yr. The v.alkways at rhe rear or the fitters and on tlE crgss wa s shatt be 1Om nmwoe. A ptaffonn of ad@uate sie sha,t ue provioed o,ruae sre loilqid ;; il; the fr€r i{etcnanne o give access {o the intel stuice-gates.,hanc raifings as spi;dr-g"in ;f,!ii tJ p_u.oea * rrrwalkway and operating ptatloms Tendprers sha atso indude ,or tfie Euppty o, not ,ess tlan t\aostarrs {at leasl 1 melre wde) of mrld s

"r,unnJ 
rror tr." of"r!in;;,;noln,'".t'""' 

tonu""lion ro give acc€ss lo lhe l;p ollhe filiered water

I*Ti"",::,,#j' j:::,jlre€ manhores irtted wirh casr iron manhore covef and rr€me ror settins inro

_irere 
sha,t be a 900 mm $top RCL. sla,Lase at Ine rea. end {end opposrlo to ,n€ annexeb,'tding)orthe frler house to q:ve access lo the ftrr.ri"r." r,". s-,ii ii 

""ii.'"j"-,,,,"g plx",rn
' , Chtorinataon

ceneral

The chlorinating ptant shalt b€ desigoed.to €dminister a maximwi dose of 2 mg/t ior posl,chiorinaron. Tenderers shal provjde iwo chlodoato".r"ir.r ii iJn. *p"jiv.-one snal ue innormal operaiion and ltrc other wi act as srandby_ The chtorinaiors ";ll; "f 
*o,"r,yp"cperated by warer pressu.e. Thev shal be of repurjr"J .pp.".a-,iJeii,ri#0i"""" ,._.o" o,iroubte kee s€r,/jce for lo(,g periods of use.

ihe drrorine dnm foofir and chra'rine store.room sfur be provired,{ith one manuaxy opefdedt,avelins hoist (c€pacity 3 M.T.) co,.nprere wirh RS.J. ,,*,'". ;;;";;Jr'..-in",g bdd.".
e|yl1ffi."fl,;uffi, :H;Hl5srore 

room sh€ b€ provid"d *{h kia;i" ;;;; *,r,Ead"l

lhis shall be done in conformity with the explosjve and oth€r departrflenfs acts and regulatiaE-
The r:hlorination rcom ard the chlonne orum aoom shatt eaci b€ provftlec, with one exnalJst tans4nich shalt be fired n€a. noor tevets. Each exhaust r.. snaii* L[,f[: .i jil;i;r. 

", 
.*rg*

i*$*$.:#"#ffi 
i,r#,$#.'::;1.3"",*H$Hfi

equiremenr being specrfied bv rhe manuracrurer) ro, u," rliitli"* iiii.. ir.lii!,." o, **
::,i: Il:1,:1.313t"9 ."fpry oi.sleisn; tonner chio,i* arri *trneab."rv G"ii"rtin_r_ 

""r'. l'it,i;'ffi:T.:#";iil#5,fJ: as per statulory requirements induaing riJen; riom resuhrory

. -,./;l Works

5ee ChemicalHouse for chlorine drum rooms.

A-,separate chlorine storage room with cradtes having capacity tor stofage of 6(Srx) tonners with

;::Xffi:"J.J:i5'fi:,"ffi,,liiationpirs 
and. handrins equipmenrs rjke fioi cr*.'"t". 

"urr 
u

::kT*"f 'sffiTiR: ',ffiffi J:.:ill,"fl11["1'j jT#lHH':1"*fl:x:"""#:[x1TJ,x

.attered Waler Conveyahce
'rhe finally treated water shafl be conveyed from the flrter house to lhe existinq crear waterreseruoir:nrough a Dl.pipe of diameler nat less ihan 800 m.. r*a"i"^ 

"r,jrf 
i"A-ral fiiitli" 

-p,pair* 
upto

l]f:,:l1l,yrll llgg* .onnectron incrudins necessary mitd sreet bends, vatves erc. ihe Dr piies
dr oe tato on continuous conc.ete beddtrru.
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2-8

2.8.1

Dlsposal

be ntade for the dispo$l of was{e waler from the difiereni treatnefit dad units
gravity hto natural drainage sy6lem. For d.ris purpose the disposal poir{ st|att b€
{toq/arcls dve. Brahmapul€) of the site aod the tenderers shall s€tsry themsetves
of lhis poinl for natural drainage. The waste disposat system shall be desigoed

to make lhe disdrarge of the wasle watef into the ouflet channelby gravi{y ilone.

Natural

at the

2.8.2 Sludge Pump House

2.8.2.1 General

Nor with standing th€ anangements provided for naturat drainage of the ptant wasle vlaier, rhere ,
shall be a studg€ pump house pnmaniy meant for deating with the ctaine; studge aM in addirion,
wnen n€cessary, dealing w h the olemow of liltef waste waler from the overffow weir, alld wash (
waler from th€ collecting well and llash mixers during emplying in case nalural drainage is not
leasrbie. TIle strdge collected in lhe studge we of lh€ pump hous-e snartte pumped Into d;dgF li4e I(750 mm d€ ) wilh provision ot Y connecton and wdh tvro vatves. ThF studqn tine rermrrl3 oornrs
are lile inl€{s of i*o sludg€ ponds (eanhen) of size 500# x 250 m deep_ The studge ponds and
s,udge ,ine are irldud€d in tlle scope of contracl.

The sludg€ col€ding sunp .tf tll€ pump house shall har€ a capacity not less than 100 rp. There
shall be lqrp.rltps 15 M head, two of whicir v/ill be tmder operadon and one wit act as a stardby.
Th€ punp6_ dFl be cf aO LPS discnarge capacity Stat €adr $,/i deliver 70 lilres of studse p€r
s€cond ,riiLr€ri t|q 

',(rrps 
ae nnning in paratlel. Arrdng€rneats sha be rnad€ for the stan&y punp

being -apable c{rcplacing eihq ot the tuo purnps in operation at any tjme.

Adequale p@Gixrs stall b€ made to scoor sludge a.atmutated in the slu.lge pump si.rrp by air
and water i+lfJater for waterjefling rnay be obtained from the p.oposed auth;riiies nain aia'taUie
w{nin 1 50 M. The ofier shall irdude atl piping, fxed iets ratves & noztes etc. For air, two nos- of air
Dlowers wilh fiJ€d ai. nodes at the boftom of the studge pump sump shal' be provioed

Each pump shan be completed with drjving rnotors, necessary cast iron sllice and reiux vah€s and
c€sl ron pi&ing ior suction and detivery induding all fittings- Tenderers sha inctude for detrvery and
|ayrng p'peirrC ddlg€ |tne rplo sludge ponds shown in terder drawing.

l_T:ly,ally op--ded d|ain put'ey btock of 3 rone c€pacity sha b€ prcvided for handting the pumps
and moto|s h lh6 o$no room,

Tne specificaion ior_purnps aod other equipment shall stricfly conform to specific?tion of equipm€nl
o1 lhese lerder soecillcatrds

]l:,,":1!! *9T.:*]ch g€ars and other erecrdcat equipmenr provided in rhe studge pump house
snali conlorm slricrly to specrfications for etecl.ic€t wo.k given in Section ,H';f this tender
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2.8.2.2 eivltWotks

The sl{dge pump house shaff be or R-c.c. under ground structure wih brc* paner warts in besuDe.slruclJre and sha,t be provid€d with pile loundaiion.

Fhe sludge sump shall be cirdlar in shape and sha be provlded wlth a dry p( ai the centre ,oraccommodating srudge pumps and air brower.s. Tne aiamiter or *re pump irJa snal not be Iess
than 8 meters aod the voturne in the annular space shall be nol less then 300 m3. The ffoor of lhepump shatt be placed at a sufficjenlly low tevei to rec.iue tfru OisJarge oi clrircr stuuge comingout al the towest tevel of lhe crarifier siudge pipe. The Uoor of th; sum;s; ie given a stope notless_than 1 in 12 lowards rhe dry pit wterJ a channa soo., *a"a"illotj n]ir'oeep slatt atso beprovided. A 2000 mm wide walkway shal be provjded to gi". a;;;;;;;rro roorn 

"no 
n.c.c.sleps 1000 mm wide sha be provjded irom rhe watkwa-y to noor;;;i"f G;L,y pir. An annltarplaiform shatt be provided on the ouler wa at p{intfr revlf e""aun! ii" firtion over parr or hesteps. Sieps shall be provided to give access to lhe watkway trom lound tevet. Hand raiting, asspFcjlied. shafl be provrded on rhe wahway D,ado.m anC one slae olffo steps.

Adequate skytight and windows shal b€ provrded in the sludge pudlp house burtding to admitsufficienl natumt ,ighr. The lotal shutrer area ot doors *inU.*" 
"ira 

lWfiir,ts irrarr not ne ess nan25% of the plinth area. The windows_and skyhshrs 
"r.,"rr 

be pr-io"o *adig;tri oi upproueo o"",gn.The marn enlrance door sha be a I 5 melerw;e mira sr"erLiiinq shu;.' ' "

Ij:^l:,1-1 !g pump 
.r.ouT sha be p{nvided wilh root water proofins Learmenr tt-€) withaoequa€ anangemenls for rain w€ler drainage.

All Ihe basic construdion works ard finishing M/orks shall be canied out as per specificatioos of thislender do€urn€nt.

2.9 Laboratory

l^aS-:1,,,1*.'*.a:o:rarory ror rhe rrearmenr ptant suirabty equipped ror c€rryrns od physcar
cnernrcat and bccteriotogical lests. As akeady stated the taboratory sha be tocaled in lhe frst flooror.lne chemicat house The talotn and dirn€nsions of the taboratory rmm sha be accordirE to
Inremarronat Standards. Tenderers sha suppty a[ the turniture accoidngty and a lhe equipr;nl
as lisled here jn under. A 500In R C CJbrick overfiead water tank for wate-r:uppty to the iabo€tory
are io be provid€d.

2.9.1 Sampling Table

Tendere$ shall provide and install one sampling lable wiih a granib iop. The sampttng lau€ shatl
be provided with three ctarity boM,,ts lo indicate ihe ctarity of d* uqter; clarifi; water and fiftered
watet a stainless steel sink; and three taucets with sqan necks to.give independeafly sarnples of
raw waler, clan',ied water and lin3t fllered and chtorinated wate!: Individu;l suppli line of lfle
sampling table sha be marked distinctivety as RAW, CLAR|FiED and FILTERED WATER.
lnoependent el€clricatty ope€red pumps sha be provided for cot€ctlon of samples ol €w and
cranlred water and lhe lhkd faucet lor lhe iiltered and chtorjnated tatet siall be connected to th€
proposed pressure main_

ln 
_addrtion, three simitar clarity bo\,r,ts shall atso be provided in tti" enirance hall of lhe annexe

ourrdrng at a prominent place and sh€llhave decorative llnish

2.9.2 LaboratoryEquipment

All lhe.laboratory equipment shatl be of reputed and approved make. T€nderers shal submit withArl lne Eboratory equipment shatl be of reputed and approved make_ Tanderers shal submit with
lheir offer detailed specillGrions and catatogues ot the equiprent they have p.oposed to suppty Atl
Ine equrpmenr are lo be inslalled in position and commissioned nclgding suptty of a acces,sores.
sldnds. lables elc. The quoted rate shal be ;n.tusive ot a such instaltalions, suppty ot atl
accessofies, stands, tables with complete ajr conditioning arang€iijents where necessary,

stands, tables elc. The quoled r3ie shall be inclusive of atl
accessofies, stands, tables with complete ajr conditioning
excluding laboratory glass apparalus and chemical reagenls_
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I'l
I'lOne 5et qf Eledrical Mono-Pan balance ofloo g- capacily having sensitivity of 1/100 mg.

comfiiile *i$r w€ight box and digital di+lay.

ii) One oisdftE Apparatus, eledrically heated, wih low water cllt ofl and autor€tic shot ofi, 1

gph cotlrld€.

iii) Mufllir furnac€ made of high illuminate Mutre and illuminate Bricks. The ouler body ts rnade

of heaty gSrige mild sieel stleet frnished in heal proof and rust prcof silverash hammer slone

painiir€ ftled witlr swing type hanged door with peep holes, temperatllre uplo 12000C
provided with excess temperature prolection and accessories fof direct connecllon lo
laboratlrJ AC main 2201230 volt, single phase, 50 cycles. Size ol lhe Mume Chamber 6' x 6'
x 12 (15O rnm x 150 mm x 30O mm) or clos€ lo lhis size - lwo nos.

iv) One PH llet€r of digital display type wilh a range 0 to 14 in 0.01 PH subdivisions. l1 should

be co.npac{ direcl reading type wilh a built-in voliage stabilizer, a temperature comp€nsator
and an anl parallax minor. Electrode assembl€rs shall comprise a glass eleclrcd€' calomel

reference dledrode and a resistance lhermometer {or temperalure compensation housed In

an imfietsion type housing. 'Opetation should preferably be pLlsh butlon tyfie and the

instruftent shall be suitable lor operating ;n a t€mperature range of 0 to 66uC - cornpleie

vi) Or€ Jar Test Apparatus- Eactr should be provrded with six transparent glass jars, €acn
containing a paddle mixer hanging from a lor€ horizontal shafl through a level g€ar The

horizor.id lf€lt st€ll be run by a variable speed rnotor with lhe provision of m€astring r.p m-

of padde niiirer R.P-M. of paddle strc.id be in tr€ range ofG150 r.p.m. - conp{€{€.

vii) Tv,o tlo( Plates, opera{ng on 230W, single phas€, 50 cyclss, AC, capable cf aq6tjng at
differ€.{ raqg€ of 750, 1O0O and 1200 wafl b€ting elements - complete.

viii) One Magnetic Stjner - Complele.

ix) One Dissolved Oxygen Meter - Complete with necessary electrodes.

x) One fiisi free Refiigeralors, 165 liters (approx) 'c€pacity.

Yr, Twelve Crucible. Gooch, F 30 ml.

xii) One Wale( Bath with I nos- of hole, electrically operated SS made ' complele.

xiii) Two thermomeler gehaval lab engraved stem - 1001o 2600c subdivision,

xiv) or|e Ttlefirlor||eter, precision - 10 to 1010 C, 1/100 subdivision.

xv) Ooe Inten€l Tio€r, spring wound,

xvi) One stop watch-

xvii) One Chlorosco,)e for measurement of residual chlorine with necessary reagents - complete.

xviii) One el€E{n@l tulbidity-meler (nephelometric rnethod) capable of measuring lurbidity in the
range ot G2000 NTU - complete.

xix) All necessary fumiture (eg. tables, drawers, sinks, tools etc.) and plumbing (eg. wash
bashings, water connections at difJerent points etc.) as required in a standard laboralory-

Laboratory glass apparatus and chemical reagents shatt be separately colligaled by the
purpose atd supply of them does not come under the scope ol this tender- Approximately
40ol. of {re i)arpet area of the laboratory are to be covered by tables, fitted with necessary

.dtawers and sinks. The heighl and lop width of the tables should be 900 mm. and 750 mm.
respettively. All the furnilure shoutd have a decofatjve finlsh. The furniture shall b€ of best
quality leak wood/NUWUD of approved quality and the top of the tables shall be acid/alkaliA

'
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f|eat resistant ard the drawe.r untts shal! be p{ovided with 6un mica decobm or egrva|€nrmake raminale sh€ers. rhe raloraory sin* srlriue 
"ir"ii qilitjlifrJl ."x".

2.10 Tool Box and Tools

TerrcereG shar supply lh.ee loot m\ (ov€ralt dimersions t20O mrn x 9OO mm r 750 nm)rnade ofD€rr qualty wood/NLIWUD anc oo,:shed o. oainled as per drrectron of tre Enqhee. "e box sh-lbe co.np,rrrnenrarized inside suftabre ro hor; diterent if,e" "jili.l#;Hi,Tn" on* o, ,*b6x st'll b€jrolected by altuminium 
. 
angles and the box sfratt Ue titteC,wiil roct( and k€yErrangemenL TendereG shal suppty alt the lools tisled inAooendi;V.

]l-fgritT, Lgnder.ers lhal quore sepaEtely on thejr own tette. heads for supply ot one ser specralloc.s a.d (actles thai d.rey feet shafl be necessary for maintenance, overfrat_ri oireptacement of ttrequirmenl urde.lhjs conrract. The quotaiion shatib" 
"it""h;J;i G i;;;rl;;"r"*.

2-11 Sciled Modet and Animated Flow Oiagram

Tende.€rs, sh,rr.suppry s€led (1:200) modeloi lhe enlire tre€rmenl prant and separare modcrs on a|arg€r s.rk (1:100) of one clarifier lank and one fitter unir_ These moitets it"ti L Ai.p"y"t 
"t "sljrabb ptace in the entrance shal. The models shatr u. ,"r"i"J"" iriiEv-jisiineo sranos ntteavnth tiolley !1heet5. AdequcLe ittur,rnar;ons shal be provided for ri,ii a+ii -f r. irrg". 

""d.r" "rlhe darifi€. and ti€ U[er unir sha be fited with a equipment and the briill on ti" 
"ruritu, "r,r 

beananged to rotate by an eteckicalty opemted switch. t; addition, an arnr;bd ffo; diag€m of theprccess showing th€ cotour of lhe.water dffing ihe drfferent shge of the treatmenl sha beprovided. _fhe 
flow diagrEm shall be in a $/ooden cabinet wrth glass 

-cot€r 
$itabte for hanging onthe wall of ttle entrance hall. The swi{ctr outtons shall be bcaled "J dte bcfl; 
"lt " 

f."r*.
2.12 3o-Tonne Road yveighbridge

I:X1":.: :lgll, :,.pp.f, ,lsra and pur inro commission 1 30 _ rone rioad weishbridse condete wdn
R9lTllf'. y9i9lt indicator, recording ctevice. etectricat insta atjon ard att dttrer iccess;ies. Thenoac,wergnDndge ts required of weigh empty and loaded trucfts, with print od fo. oross g lare
l_elgn 

Eo]tues. date of weighing & seriats etc. Standard weights as p€r stature are t;be supptiedano s|amprng by comperent authoriry are to be obtaine<t.

Leveling oflhe site

Afler complelion of the wort\, the entire site a round lhe chemic€l house, filter house ard a.{cxe
ourrorng and. other structures within lhe scope of this cutracr shafl be ai€ared and a[ coflstrudion
:c-u]iTll:!r:rr bejgmofd wirhin a period nol exceeding 3(three) mo,*ls iom the dare tfle p@fl
rs prrt nlo lrial arn. The site shalt be g.aded and leveled to lhe requiied leveias specified in Sedion

Procuremeht of Equipfi ent elc.

The.successful bidder has to submit fu list of vendors from whom the suppties are obtairEd to rhe
Engineer for approvat before placing any;rder.
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At{NEXURE

TEIITAIIVE DESIGI{ OF VAROUS COMPONENT.! OFII/TP
Considering two nbdutes in each Wfp as shown in the proposed layout ptan, catdtarions
1""91"^"i:r:! :t19. 

wrp capa.ity or each wrp wirr u" t*i"i, 
"i "ri 

(,"ali[ 'pr";-ilJs; 
@ruTo may De considered.

References: CPHEEO Manuat - 1999 Edition (May)

5a/" and UFW @

Averag€ Plant Outpul Capacity

Overload considered

Inlet Water Quality

pn

Turbidity (NTu)
1200
Iotai Solids (n€r'I)
800
Suspended Solids (mgI)
650
Total Dissolved Solids (rng/t)
300

i.d

MLD

%

19.00

19000

791.67

20

44.00

44000

1833.33

20

96.00

96000

4000.00

20

53.50

53500

2229 17

20

:6.7 -8.4

:30-

:250 -

:85 -

:100-

Process Unit Sizing

Collecting Welt

Average Plant Output Capacity (O)

Filter Backwash loss considered @ 3 % av.

Outlet suspended solids permitted from
inclined plate settler
Nei susFtend€d solids to be removed (650 -
20)
Loss of waler as sludge in ciarircation for
maximum jnlet SS of650 ppm

.= (0 x 24 / 1000) x 630

Assume sludge consistency

Volume of relum sludge

Tolal losses wilhin unit

= (filler backwash loss x 24 + vol of
return sludge)

ppm

ppm

kg/day

791.67

23.75

20

630

1'1970.00

1.5

798.00

1368.00

1833.33

54.00

20

630

27720.00

1848.00

3168.00

4000.00

120.00

20

630

00480.00

1.5

4A32.AO

6912.00

u29.17

66.88

20

630

33705.00

'1.5

2247.00

3852.00

Pag€ G - l4
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Tolal Inld fttf tt te corddered fof

: {Q x 24 + Totallosses wi{hin unit)

i.e

say

Considerjng overload

Relentjon lirne considered for the coltecting

20368.00

u4.67

850.00

950.00

30

47168.00

1965.33

1970.00

2200.oo

30

102912.@

4288.@

4290.00

4800.00

30

MLD

MLD

m3/Hr

m3/ Sec

%

%

m3/ Hr

MLD

7.47

2.60

1.86

2.O0

0.075

0.06 -
0.04

2.O x 26
+ 0.5

34.00

20

45.60

1900

0.53

2.00

3.00

1998.74

47.97

2

0.75

Volume of collecting well
= (Totalinbrnotv/24 /3600) x Relenlion

time
Deplh of wetlassumcd
Diam€ter of well (d")

Say, d*
Entry Veloclty

= Torat intel ffow x (4,trld.r) / (24 x 3600)

Size of callqting welt ptovided
(DiaxSwD+FB)

Areator (Ca6ecade Type)

Jrenatedewater 
Produdion (Capacjty of

Hours of OpeiJtion

Overload considered

For design purpose, considering over load

or

Assum€ loss in badoash

Assume loss in des{rjdging

Total flow of raw water

O/= {l((1.20O) / o.ss) / 0.s't} | 24l.1onn

Velocity in the inlet shafr lo be, V

16.38

3.50

2.44

3.00

3-0x3.5
+ 0.5

57352 00

2349.67

2390.00

2675 00

30

19.97

269

330

0.078

0.08

i

I

i

il
ll
i. ltt
hl
kl
kl
KJ
kg
ta
hX
l!fl
(rfl

s{
r^.oo lQ{

35.73

3.50

3.61

4.40

0.078

0.06 -
0.08

o.077

0.06 -
0.08

88.00

2C

192.00

4.1x 3.5
+ 0.5

33x3.5
+ 0.5

107.00

20

5350

1.49

2.00

3.00

ffi280)

135 07

2

0.75

20

105.60

4400

1.22

2.00

3.00

4628.66

11 1.09

2

0.75

230.40

9600

2.67

2.OO

3.O0

10098.88

242.37.

2

0.75

€I
€{
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Inlet Shaft

Raw waler flow per Ae€tor

Raw watertlow persec perAerator, q =

ffito," ","u 
ot"nrfi =9tV=10.2781

Diameler of the shaft = d=

Sell tvloulh dia, B =

m3 / sec

mm (t.D)

mm (l.D)

m

9S9.37

o.274

0.37

0.686

0.70

700

700

100

0.90

2314.33

0.643

0.86

1.045

1.10

I 100

'l 100

100

1.30

5049.44

1.403

1.47

1.U3

1.60

1600

1600

100

1.80

28't4_O1

0.T42

1.O4

1.152

1.20

1200

1200

100

1.40

S ize and nuhber of steps

Assume area requiremeni of c€scade

Area oi casc€de = (0.03 x 999.37)

lf D is the diameter of the cascade, then

30=n/4t(Da),,{0.9)1
Therefo.e Da

say

Assume nufib€r ofsieps =

si"e ot tread = (6.00 - 0.9)i (5 x 2)

sav

Actualsize of aerator : 0_60'10+0.9 =

Assume rise of each step

Height oftotalrise of steps = (5 x 0.30) =

Size of collecting Launder
The collecting peripherat launder is
designed for

Flow in Launder, qr = q / 2= ggg.g7 Iz 499.68

say

hr

m

0.03

29.98

30.00

0.03

69.43

70.00

0.03

151.44

152.00

0.c3

u42
85.00

6.25

6.50

5

0.560

0.60

6.90

0.30

1.50

9.53

10.00

0.870

0.90

10.30

0.30

1.50

14.O3

14.50

5

1.270

1.30

14.80

0.30

1.50

10.50

10.50

5

0.910

0.95

10.90

0.30

1.50

f 157.16 2524.72 1407.O1



0.391

0.80

0 489

0.600

o 814

0.s00

0.200

1 100

0.90

1.052

1.10

1 100

Pre Se{ling Thnk

Delention flm€

Total flow in WTP

Flow per PST

Over flow rata assunred

No

day

,iay

toay

sqm

1

228AO

5700

30

190.00

2.OO

7.5 x 25.5
x2,0+
o.5

6

1

52800

8800

30

293.33

2.OO

9.5 x
32.0 x
2.0 + 0.5

I
,l

115200

144co

30

480.00

2_O0

120 x
10,0 x 2.0
+ 0.5

6

1

64200

10700

30

356.67

2AO

10.5 x

2.0 + 0.5

Surface srea of eacfr pS lank provided

Depth of PS lank provided

l;3;ia. 'i." 
ot esanx u x M x (LD) +

Patshall Flunre fo. Flow Measurement

Totalinflow

Dimensions of parshl Flume fiable 4.7 of
CPHEEO manuat)

0.236 o.547 1.192 0.66,1

Guwahali M€lopolitanDevetopm€nlAltDrity

Velocily in the Launder, vr (assumed)

f!u;, 
*o"nu*"* 

" 
- qr /vr: (0.13s/

Assume widlh of Launder, wL =

Height of Water (SWD) =(0.17al060)

Assume free board in Launder =

Depth of Lalrlder = i0.30 + 0.20)

Inl€t pipe cd|n€cung htet shaft

Assurne the v€k dy in the inlet pipe

Diarneter cf i{d pbe

= 0.278 = (rr / 4) x CF x 0-9

m / Sec

mm (rD)

0.139

0.80

o.174

0.600

0.289

0.300

o.200

0.500

0.s0

o.627

650

0.321

0.80

o.402

0_600

0.670

0.700

0.200

0 900

0.701

0.80

0.477

0.600

1.461

1.500

0.200

1.700

Chief Erccuiit€ Offcer**?1$



For 44.00 & 53.50 LD

For 96.00 MLD

Deplh ofwater u / s of hydrauticjump is
c6rculaled as per eqn

a=2.a2w(hJ'?s

Asslme the depth of water hd, down stream
of hydraulicjump as

hd=(0.60xhu)

mm

mtil
G=

z=

600 lmm

(a) Channel ups?eam of parcha flume

Length of channel (assumed)

Deplh of water upstfeam of flume is

lflhe velocity offlow is considercd as

then,Q=lv(hxb)l

Therefore width b=

D as per charl

(b) Channel downstrcam of parshalt
flume to distibution chamber

IN

m

mm

5.00

1.O7

0.80

0.28

391

400

5.00

1.12

0.a0

5.00

1.19

0.80

0.70

831

900

1.26

0.80

0.61

831

900

1.18

1010

1100



Depth ofwat€r dq*n stream offlune is

lfthe velocity of flovr assu.ned is

then,O=lv(hxbI

Therefofe width b=

D as per charl

Thercfore, dk&ttti.tns of parsha flume

Thtoat widdt, W

Upstrcam s*t&, O

Upstreatn d|.',,!€' width, Ou

UpsttP5ilil. gaugd d$,, hu

Doufllst€'t, *ldt\ C

Dowtrsteaa fu'''el widdL Dd

Dowftshea,'' gtlged depth, hd

Total length iirdudi tg inlet & ou et

sav

Flash Mixer

DesignFld.=Qxovedoad

[,lixing Time

Volume of Fksh Mixet

Laquid depth considered

m | 5.00

m I 0.508

nvsec I 0.80

m:ftr | 950.00

s€c i 30

"lm' | 732

m I 2.00

5.00

0.538

0.80

127

600

1300

300

831

900

1121

an
1300

538

300

11.12

11-20

2200.oc

30

18.33

2.50

2.40

150

24AO

150

1010

1100

1261

7n

2100

621

300

11.20

1L20

4800.00

30

40.00

3.50

5.00

0.580

0.80

600

1500

300

831

9M

1191

600

1500

580

300

14_12

14.20

Plan area of FLsh Mixer

Size of Flash &xq (L) x M x (LD) +
(FB)

MOC

No of Agilalors

6 | Floccutator

3.96

2.0 x 2.0
x 2.0+ 0.5

RCC

One

7.33

3.0 x 2.5
x 2.5+

0.5

RCC

11.43

4.0 x 3.0 x
3.5+ 0.5

RCC

One

2675 00

30

22.29

2.50

8.52

3.0 x 3.0
x 2.5*

0.5

RCC

One

- Pagc G - l9' l$n
Chief Eleorlive Offr€r
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7

Design Flow through Floccrlator

Detenlion Time {assuming)

Volume of Flocculation tank

Depth oi flocculation lank ass!med

Plan Area of Flocculator

Size of Flocculatot (L) x (w) x (LD) +
(FB)

Inclined Plate ktler
No. of Units

M. O. C. of Plates

Output capacity of Phte Seltler

Type of Agilator

No of Agitator

Overload considered

Output capacity of Plate

i.e

Per unit

Settler (consadeing

t.e

Surface loading rate ( ,lax)

Considedng Surlace loading rate

Size of each plate (nm) x (mm) x (nn
ttrk)

Inclined length ofeach plate

Angle of inclinalion of plales

Vertical free board above water level

Vertical length of ea€h plale

= Inclined length r sin(angle of inclination)

Min

MLO

%

degree

950.00

30

475.00

4

118.75

10.3 x
10.3 x 4.o

+ 0.3

Type

2

P-V.C

19.00

791.67

395.83

20

475.00

0.13

3

1.5

1_4

1200x
2400 x 3

1200

2400

55

100

1965.96

zfu.n
30

1100.00

4

275

1,5.7 x
15.7 x

1.0 + 0.3

TYP"

2

P.V.C

44-00

1ti33.33

s16:67

20

1100.00

0.31

3

1.5

1-4

1200 x
A0ox3

1200

2400

55

100

1965.96

4800.00

30

2400.00

600

23.2 x
23.2 x 4.0

+ 0.3

Paddle
Tvpe

2

P.V.C

96,00

4000.00

2000.00

20

2400.00

0-67

3

1.5

1.4

1200 x
2100 x 3

1200

2400

55

100

1965.S6

zel5.00

30

1$7.m

3U.37 5

17.i x
1f.3 x

1.0 + O.3

Paddle
TYPe

2

P.V.C

53.50

229.17

1114.54

20

1337.50

0.37

3

1.5

1.4

12oO x
2100 x.3

1200

2400

55

100

1965.96

Efiective veriical letuth of each plate

= vedical lenglh - vertical free boar

Effective inclined length of each plate

1865.96 1665.96 1865.96 1865.96
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: irdarcd lengrb - (veriical
Fgsin(indination angle)

Effective prciecled area of each plale

= width of plate x etre. Inclined length x
cos(inclination)

Tolal surface area ofplales required (flow/
SLR)

Tolal no. of plites rcquired

No of plat€s p{wided

Total no of pldes in eEch settler

Plaie gap

Size of the unit b fixed s!c*l that lhe plates
can be er€rti aianged providing 50 mm
gap betree{ eidt phte and considedng
the area reqd€d fo'r provision of owerflow

Length of setders

say

Wdlh of setlrer

Size ot inclit@trle selder (L) x (B) x
(LD) + (FB)

Providing 4 nc RCC tl-section taunderc
between plate pacts,

Size of ea€f f-s. t cder provided (W) x
(LD) + (,8)

Providing pe{i*Ef,al R-C.C. launders tor
collection of darfrdi t aler

Flow thrcugfi e;.fi R.C.C. launder

Velocity of iow corbijered

Assuming widlh of la{nd€{

Liquid deplh .equired

Liquid depth provide{

size of RCC Launds (W) x (TD)

Clarifier Outlet Cfitn |€l

Maximum wateliow

Velocity consid€red

mm

1.568

339.29

216.40

220

110

50

2.75

5.75

6.00

9.50

6.0x 9.5,
3.5 + 0.3

o.0/.12

25O x
225+ 100

237_il

0.8

0.6

0.45

0.5

0.3

0.6 x O.8

475.00

1

1.568

785.71

501.13

510

255

50

6.32

9.32

9.50

9.50

9-5 x 9.5

0.3

0.0955

350x 275
+ 100

1.568

1714.29

1093.38

1100

s50

50

13.7

1670

17.m

9.50

17.O x 9-s

0.3

0.2083

600 x 350
+ lU)

1.568

9s5.36

609.33

610

305

50

7.65

10.65

11.00

9.50

11.0 x
9.5 x 3.5

+ o.3

0 1161

120 x
275 +

100

668.75

0.8

0.6

0.45

.0.5

0.3

0.6 x 0.8

1337.50

550 00

0.8

0.6

0.4s

0.5

0.3

0.6 x 0.8

1100.00

1

1200.00

0.8

06
0.45

0.5

0.3

0.6 x 0.8

2400.00

1
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Wdlh of channel considered

Deplh ol flow afiived

= Max water flow/ 3600/vetocity

Freeboard considered

Toial Depth

say

Size ot conmon Clarifier Outlet Chan nel
(w) x (rD)

Graviry Sand Fillers

Design Fillratjon Ftow (e + overtoad)

Type of filler bed is Consrant Head Type

No of filter beds (assurned)

Rate of liltration as Fler NIT

Considering iltration rate

Area of filter

Width of fitter cdnsidercd

Lenglh of filler bed

sav

Final area of twin bed flter
Size of each twin bed excluding wash
water gufter width (L) xW
Lenglh to width €tjo
Maximum limit of length to width ratio is
1.66, Hence

Back Washing

Rate of Backwash llow

Area of each twin bed

Water required per singld bed

= Rate of backwash x area of twin bed

Dirty Backwash Sump & Pumps

680.00 1020.00 I 1632.00 11S0.O0

mm

0.30

o_432

600

10OO x
600

0.30

0_606

700

1000 x
1000

0.30

0.967

1000

1000x
1700

0.30

4.672

700

10OO x
110<)

475_00

5

95.00

4.8 6.0

5.0

19_00

5.0

3.80

4.00

20.00

8.0 x 5.0

0.80

c. K.

1100.00

8

137.50

4i8 - 6.0

5.0

27.so

6.0

4.58

5.00

30.oo

9.5 x 6.0

0.83

o. K.

2400.00

10

240.00

4.8 - 6.0

5.0

48.00

8.0

6.00

6.00

48.00

120 x 8.0

0.75

o. K.

1337.50

8

167.19

4.8 - 6.0

5.0

33.44

7.O

4.74

5.00

35.00

10.0 x
7.O

0.71

o. K.

20.o

680.00

300

1020.00

48.0

1632.00

u
35.0

1't90_o0

Pase G - 22 Chief ErecL'l ve Oflicer
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_tffi

Backv/"* Sid:iddrldered for sunF for one
twin back wlfli l

Volume of sump eq{rired

= (Oirty:backwash flow in m'/min /
backwash lime)'1 0% additional

Deplh of sump considered

Size of sunecdEsidered (L) x (!1/) x (LD)
+ IFB)

min 10

124.67

125.O0

3.5

7.5 x 5.0
x3.5+

0.3

10

187.00

190.00

3.5

8-5 x 6.5
x3.5+

0.3

10

299.24

300.00

3.5

11.0x9.0
x3.5 +

0.3

10

21817 
\

22AOa i

3.5 
I

9-0 x7.a .

x3.5+ I
0.3

I Inlerval time€f babkwash between anvhvo

| 
filter beds (2{f6,ho offlier bed)

I say (tt1€ value mlst be less lhan the

I calculaied \€tue)
Capacity of Sifiy badmash lransfer pumps
@ 15 m Head

Filter Ak Scoar 8loryer

No of Blomrs{l r'! + 1 S)

Air sco0r rate cons&tered

Air required 10, qri twin b€d backwash

= area of each twin bed x air scour rale

say

So e€fEcjty of Blorers provided @ 0.35
kg/cm'(q)

Sand lredia qircffications
Effedive Size

Uniformity coeffcirr{

3.0

4.0

4.8

2.4

1583lUmin 521

Nm3,hr

Nm3/hr

'1." 
l'7'l:' 
l'li:'

:0-45 mm io 0.70

Silica Contenl
./.

Specilic Gravity

: 1.3 to
'1.7

Soluble fraction in HCL : < 5 % by

: Grealer than g0

: 2.5510 2.65

Attrition loss per ]€ar : Less lhan 3 %

Eslimalion ol sN depth (Ref paoe 634 af
CPHEEO Manual, May tggg, Ediian)
Assume the depth of sand as 600 mm and
effective size ofsard as 0.60 mm

2.4

2.L

2500

2

36-54

2112.N

2150

2150

3.0

20

1833

2

36-54

1540.00

'1550

1550

j

irl,l'l

'i 
l

il
t:
i1

t3
iq
i!
rt
tl
it
hr
E
H
E
6g

lq
iq
lqq
el
{
f,t
d
{

il
€

€
*H

,i!
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The sand depth can be decked aqalnst
break lhrough of floc through sand Gd by
calculaljng minimum deplh required usino
Hudson tormuta, od,H/J= B x 29323

Q : Rate offiltralion in m3/mrlhr

: 10 m3/mzkr considering 100 %
overloading ol Utier ufder exigencies

D : Sand size in mm - 0.6 mm (Mean Dia)

H : Terminal Head loss in M -2 5 M

(under exigency condition)

A : Break ihroogh index, 4 x 101 consjdered
lof poor response to tijtratjon and aveGoe
degree of pfe ireatment
Therefore sand deplh (t) : 0.460 m = 460

Hence assumed depth of 600 mm is
sufficient to avoid breakthrough of foc
Estimation oI gnvet and size qfadalkn
(Rei. Page 635 ot CqHEEC ianrat, Mav
Edition,1999)
Provide a size gradation of 2 mm at top to
50 mm at the bottom

The requisite depth 't' in cm ofa component
gravel layer of size
d' in mm is computed from empirical

I = 2.s4k(!osd) 'k' varies from 10 lo
14
For k = 11 (considered) the depth ofva.jous
rayers ofgravelare:

Size in mm (d)

Depth in cm (l)

Gravel Depth in cm

Provide a gravel deplh of 450 cm against
requrremenl of44.76 cm

False bottom nozzle under-drain system

Size ofeach tli/in bed (L)x (W)

Size ofsingle bed (L)x (W)

2

a.4l

8.41

I

5

19_53

11.12

tl

10

27.94

4.41

I

20

36.35

8.41

I

Page C - 24
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8.0x 5 0

4.0 x 8.0

9.5 x 6.0

4.75 x 6.0

12.4 x8.0

6.0 x 8.0

10.0 x 7.0

5.0 x 7.0
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I a. No of noadei lequired based on in let

i 
rlow and bridq:Gh flow

] Flow per twin bed liller
I

I 
Backwash w"dler f,ow per single bed

As the backYash io1{ is higher than ihe
jnlel flow, fre i@les are designed for

Capacily of dac$ 6lter nozzJe

Considedng t5p€ci{y of nozzles

No. of nozzl€s :?qrired per sjngle bei
Tolal numb€.of$ozbs required tor 5 twin

say
b. No. of .!o?d.. tlqrired b6s€d on

No. ot nod* €d)i€d / m2 area of flter

Provide no crfaode per sq.m area oi filter

No. oi nozles rcqtired pe. twin bed

Total nu mber ot rx;abs req uired for 5 lwin

Therefore, proitie no of fller nozzles

m'

*l
"*i:l
*"1
nos I

20.0

95.00

680.00

1.5 - 2.4

1.5

453.33

22ffi.67

2270

40-50

40

800

4000

4000

4000

30.0

I 
137.50

I 1020 00

1.5 - 2.0

1.5

680.00

5440.00

54.40

40-50

40

1200

9600

9600

9600

4€.0

24A.OA

1632 00

1-5 20

1.5

1088.00

10840.o0

10840

40-50

4!

1920

19200

192m

192m

167.1\t ,

1190 01)

15 ?n

1.5

7S3 3:l

6346.67

6350

40-50

40

1400

1 1200

11200

:v!:

1337 50

10

83S

900

668 75

1.0

420

500

2:5

11m

i

t

I

I Filter Inlet & OdJet pipcs

Velocity consile{€d

Di€. of Inlet pipe selected

Outflow (per restion of filter bed)

Velocity conskered

Dia. of Outlet pipe Selected

Back wash y.ller niain

Velocity_conskjered

Babkwash ffci/ per twin bed

DN(mm)

DN(nn)

DN(mm)

DN(nn)sav

475.00

1.0

294

300

237 _54

1.0

149

150

680

1100.00

1.0

690

700

550.00

1-0

345

350

2.5

1024

2400 00

1.0

1505

1600

1200.00

1_0

am

1632

Jqnarure 0r he aurrorised pelscn lage G - 25 chiet B€cuiiv€ offc.r
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