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Chapter 1 - Water Supply Engineering

Res e-mo']r

Darn (Fipes) Wite.r .
Rives ol mps — Treofment — SPZ"SVQ':foiT
\Jnéefgwouncl Plant
Y'Use \,
Sewoge {sano ? r“ﬁ*ﬁ“
S‘&Uojg £ 'P‘Ca}'men{ e i\"lar\ﬁhmlfm3 I ,-T \Dlgg!:lé:\hl'li)ﬂi
Dlsgoé.al Plant b L 2NSIE)
= Waotexy Quality Pavarr veters e
M 1
T J o
Physiced Chemiod Biologycal

Phqsica) wolexr quadity pavameler ane those it
b1 ouX senws These pavarnete~s dells bt )hdﬁl‘ff’f
quadity of the water:

s Suspenclecl Solids + .
Tt Is Ph\fsjoavf waoter qUOJnLj Pa*fome’}é/ but
Aissolved solid 1 dhemicod waolet C]UOHH Fcnon’)@%@r.
S SQUXcesS —

Suspended solids cmes In waler fom ino.{gaﬁic ‘
Povhcles
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v%'xjmpad-s o{: S\JS\D@ﬂc\@A Sohcls.——- |

- T} s astheficaily clisp\ecns'mg-

- T+ bas a t:sjdﬂo\coﬁ}ca-! effed-

— ss 5 provides od sovption sites- for chemicad %
Biologicel agents. Hence Moy intesfone with the
Yecdment of woder-

_ ss moy be \D\o\oglco“j active: Hence ey form

chsease causmg o*ﬁqn!cs ‘ '

¥ Measuvement of suspended Slid s

- Ss ave measu~ved Ej Groviomeinnc me
n which wt is alled)-

Hhod (mefhad

(s<)
3OS O jo4-110C

—

Te=65+DS-

(ino¥ganic)
- Suspended 4 Disolved solids (12=ss+Ds)
S5 &l e caleuloted i)j e\/a,oo*rdhng wcq‘e{ SamP’e
at |od°c

. Ss- ave colcdated first by passing the woter through
a filler 4 heoling vesidue on the filter of jo4°c.
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DS = Ts-Ss-
. Orgonic content ( Bath suspended 4 dissolved) meons
vela cagn be measuvad by ﬁﬁn_g e residue at
550°c to God'c- Under these conditions organic rmofter
gebts  conveded Ivin water vopour, carbon diaxide 4
other gases- Remaining solids ane inatganic solids
ot fixed solids.
= Permissible Iimits —
For Total solidsw (As per GoOT Manual)-

Acceptable [imit ause for Rejechon
X Vadue.
Ry 500 mg [4 2000 Mg /L.

Note — : |
<.s5. smoller than the size of- fillec esafse poves

will be rMeasuned as Dissolved sdids.

rlence 4o avoid this we dassifRyihe solids as flte«cble
solids < Nenfitecoble solids-

Fillexable w\ils can be Ailered by Rltecs

Hence Fldeccble solids ComsponclslpD'S -
4 Non fillferoble slids mmsfnn& o s's-
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9 Turbdiiy — . ;
e e e asdnmafeend A0 uhidh light s

eithor gBcotbed oY scotered by the woter sumple.
- S< can pot be quantitalively measuved by
fuvbidity. PMreans 1 will only yepresents The quality.
. Mowe ss move tuvbidily.
% Tmpacts = ‘
Tusbid weter is difficult o Disinfat due o the presne
_ OFSJSPQDC\@A <olds wohich may Fqﬁ-(o-”j shieild the
m'\cm—oTﬂanisms fom disinfectantz. S
T I natusad woter boclj *’rufbicl'?‘ry""lr“rFe%Fdfés with
e Pm@\YaHon of }#%\’cdf hence yetavd Phofos\/nﬂaesis
Yeachon - 3
% Measuvement of Turbidity—
1y Turbidity Rod Method | '
El . S . JHUm
- T this meﬂwoA an olluminium I -V Prek
~vod hovinj plobHnum need leal
ITs hpis inseded inside the
woled somple 4 +he depth of
which peed [6 becomes [nvisible j& noted which Andher
awves tuvbidity of sol"-mgllit (ppm) - -
‘ﬁfkic\iﬂ IS expressed wilth the stondavd unitwhich
S ?Hﬂip@l by 1mg of finaly divided <Silica (sios) .
Which is odso known gs Fillers Favth . In 1 it of
Puve wotes T
- This method s o fHeld method -

Allu- Rad




[

ot
@Fhm A

nleash the topper in you

2y Jockson “Tutbid Meter—

“Tn thic method the leve] of wates is _TCJSQG, inside
o metolic contoiner hoving glass base. il the iImoge
of the fHame P\dcf’cl ot the bottomr of container
ceases 1o be seen- & the depth of woler indicdes

the tuvbidity meler

Note = This methad @n be used only when furbidily of walesr
1S 3*@4@( than 925 ppm - (Hence +his method Is not used

in Acatment of vaw welex)

This methad 1s a labowtory methad 4 it is used fo
méeasuce h’ﬂ:‘\dilﬂ of natura) woter 50‘5 '

e Tn bolth the d-ba\/e +est Pﬁnc}Ple volved I1s some- |
e fhe longer is the light Fofﬁ,smdie,\f_LSThe tuvbidity .

ATV = L g of Finely divide silicad Sioa) In tlitre

of puve Woder

37 Baylis ']-u‘(biclﬁ‘sﬁ”ﬂ‘)~(/I\l€>pl\\oh’1e‘ré/w(-.'--~

. Bdth these methods ane
Wlec’miques- |

These methods can measune
tutbdify <1 Unit

.Hence. These Methods an€ ujclejj used 4&4—1‘0 M eosu =

I

—

'
\
!
|
1
{

o “}UYlJltll"j of- domesh ¢ Waodes SQmP/€-
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CLn This methed Jight 1S Inadent on somple as wel|

oas Srandavd-—sjutron “&the fow of - cuvrrent P‘rodqrpal

in the phoometer placed Eehind fhe sam ple is noted.

-Tavbidity of cample 1s some as thot of standard

Solubion 1f the some current fow s noted In both the
Photomeler-

Th Baylis tuvbid meter Hhe light in{e’nSHj IS Mmersuned
10 the divedion of (HCI‘;‘:I_QQJ’ Whereas jn MNephelometer
Hah¥ \n*f‘nsﬁj is measm—ecfcﬁl" Yight . Clngj_e Tothe ) cident~

_»Phne ( Hence Bayli's method is based Upon odsovphon
PYincide 4 Nephlaneotesr s based upon scottering principaf.

- Baylis Tuvbid Meter measune of furbdity — JTU
BU‘%"H'\ Neph\om@fef TU“(IDH"F_—] MmMeasure in — NTU

wWhene 1.]\5";1)—:, Tuvbidiby FYDCLUCQJ Ej 1mg of \ﬁfl‘r)az_fgtgj
. in 1 Wy of pure wote

\l ccA

- Thene 1S Do divect ‘GQlci‘hoﬂS}\iP beth. JTU 4 NTO-
W-e can pof conve~xt TTu 4 in NTU-}

% Acceptable limit for Tuvbidiy = 1 NTU
Caase fov Rejecton =10 NTU
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37 Colour—
Appeavant ( S'S+Ds)
Colouy —[ .
Tvue ( D<)
K Effects of colout In waotes —

. Colotr 1S o\zjechonab]e as 1+ may spoil the g clothes
which ave woshed by i+

- Tt is ohlectionchle fom asthelic 4 psychologjcal foint

ot view-

. Coleuved Wwadet s noi— used for clim_c] PUwPase -
. Colouy Causlnj Compouncls May exend- d-imrme clemancJ

henhce vedy ces ¥he efficiend] of Ck\aﬂnoﬁon

i o S

oH oc|
@ + (oo — @ + Hdl
{ Phenol) (Taste +-odour)

’ (0,0UY (auslng (omPOUnJg UJJH'W chmne Moy %Y"O
cardnoge ic compounds (which may cause ancer):

- Phendic compounds with chlovine produces bod taste
4 odouy

¢ peasayemnent of Glour — | | -
 Colour ie measuv@l by colouy matching tFechnigue 4

inghament 1s used s \—Wnﬂ‘omd@f{%

The Result |s expesed in f

std unit i< known as Tcv |
( Tve coloY unit)
- 1 TCL = (oloY P‘rocLucecl ‘:_1 1m3

of |Platinum| as ebloraal

-

l‘lesseys +tube
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The. aboye raethad j< used: _o_nb L1C Caior olc fhe ma}er.
sample ig 36\]ow~bvown -
TWC Color othexr %an 3e|low-b*mwn l's Jo Be Measured
then ' Spahro_Photometry’ Technigue is used-

* Acceptoble unmiy = 5Ty
4 cause fox RejecHon = 95 TCU
r‘\/\"’\’\

4y Taste & cdeuv:—

*S0u(ces —
- Taste 4 odoutr Comes Rom discelved OYgani ¢ rrofer,

moqumc salts & dissolved guses.

- HaS gives yotten eggs smell

. Alge is(ofganic matter) veeases ol Jike substance
\.O\'ﬁc\w rﬂaj .jMPqT’- Jaste 5—036UT‘ in wate

" Inorganit sadts- :

‘*Impad'—’
- Taste & odour c’ompon@nfs Mo~ be Sorafspnogpmcj

* Mf‘qsuwemen\‘ -

[:—EZO;@@ is inshument-used for m-easnetagles
odourr

+In wtine tase + odoure 1 measured by
\TON ( Theechold odour Noll which \fPresm}lS e

dilution YeHo at which odour is hordly detectable.

[EJ - uUtjﬁ?ﬂ

TON_4
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“Testing of The should be done of normeay el
Beause noreqse In e p OHQG Taste & odour
| Allomogbie hediy ‘-:1""_’,'/?5!\*;)
Cause fof \-Qjech'on\z_ 2 TOE

\With increase in temp biological achivily incveases 4
A so taste 4odoure Increoses.”
Termpretuve— - |
- Temp- affecks chemica] 4 bielbgiced waachion -
With increase in every [0 bidogica] achivily aimost doubles.
. For Woter supply temp should be Inthe wngeof
o b 2]

K Chemical Paramelevs — .
17 Tbs - (T otal Dissolved solids) <~

TPs Ca'n alse be measune
approximalely by meadsuring
CSleckic] endudivily or
Specific_conductance of the

- Tnshument - Di jonic Tastec

- Flectical CoﬂducH\}'lH oF 25° ¢ in (/Ucrl:l}ho)_

Mﬁ?.) x 0G5 = Total Dissolved solids
cm (Mg [4t) |

i

“The above method is an approximale method since cerfaiy
ofgonatc mpounds dissolyed in woler without
geHing converled Into 1onic forms Hence these ane.

. Pl-fonic Tesfer
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Not accaunted T above &axlofion.

- Major SouT@s ‘ \u‘;'{.‘;»j*‘& ) ¥ V_ ‘3 Corm MOon
Gt Ma2*, Mo, HCos , CT, Seq lons

N
. N
‘Minot  SouTes - - o on

K*, g, oz . Silicon, Bovon-

wales that will vedk to nedtwlise Hydwonium (# jons
or T+ is the measne o the abjlily of walkes fo
Neubalise the acids.
* Soucces of A‘m"m?% caushie Atkalinily.
Mape Cotsz_" s , o~ Bi cavbonole Alkality .
Cervbonale A!ka!iniﬁf |

PInoY - HS:: HPO—E{—; Hsio.;_n HBTDg—-

* Trpacts
Phosphovus is mixed in water beause of fedlizen.
deleyents. & insech ddes- |

*‘Tmfodg T N

Tt imponts bikes dosle lo wates '

. Tncwstation ef in pipes fokes ploce due to alkdine
water ( Tneomstobon = pepesiHon of ppt)

oz’ ™+ Ca?Y — Calosz ¥

(WBMOS,QCH{H leads to corvosion ) .
conosion )

10



M
@j@*ﬁmw D

nleash the topper in you
- Aliniy InT woter is preduced due to arons which
Moy be of minewl Oﬁﬂi’ N> oY which may come Rom

ssolved qases or may be added dve to micvovied .
decomposibon of OYSOD'!C MatHer- TS

CO2+Hro — Ha(Oz

HaC0z2 — Hcoz +H™

Hcox — CoF + H¥

Coz 4 tho — Hlogz -+ OH™
The last vyeadion js vewy wesk weachon:Bub the
'ConsuThPHoﬁ of bicathonote ion by the olgie present
(N The woter ’%:E?'A_’;('nﬂf’sfhe TeachHon 1n the fovwoend
dive i on i‘QOcLlr\j 1o acuvmulalon of hjcln'oxﬂcle Ion N
The waoler Thereby Increasing the alkslinily jnwoles

Hence. 1T Algie |s present in water, waler becomes
] kaline fH—:(cq]‘uic)
tadmlio

Ed

¥ Measuvement of Aigie—

Moleaular W=
sumoHon of atomic wh P’resenf- in waley
a0z = 4o0+1r+3 (16)
= |OD

Mol wh- of 1 mel of cacos =160 gm

A

€0z~ = 2t [Gx3 =66 gm
i HaS0q — 2yt+31+a‘xlcp? 98 9m

e rei——— HO3 = P+ 124 16%3 = Gl §M)

11
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Sog?r = JITFICREF = g gm

Moleadax Wt

€xa- 200 kq - (O3
. 200 X 10°
. - JO O

= 2000 (Mo-of moles)

% Equivalent WE=
= Moleculax Weight
Valen cy |
Caloz _  |oo | ey
2
—= 5O gm-

Wh-of 1 gm egq- wt of aGoz = s09m = eq-wtof
ColO3
Coz> = ©2 = 2ogm
HaS04 = 984 = 4949m
Hos — Gl — 0Ol gm .
Soq* = 9o, = 43gm

| | _ Given Wik
- Mo of eguvalent = Tven
| Eq-wt-
exa+ 200kg of (aloz
— 200x103
50
= 4000 gm

12



[

ot
@j@?;mw D

Unleash the topper in you

- 19m equivalent .O]C anything weacks with 19m -
of any olhex fhing to poduce 1 eq- of pvodu ced thing .
ont—+ Soq” ——= HesoOg4

29m + 969m — 9Bgm

2¢g v+ 2eq — Deq-
" lgm of eq- of anylhing is equivalent fo 1gm eq: of
any ofher thing.

Q If sample of waler contains 240 gm of catbonoies
I22 gm of Ricarbonots 4 68 gm sofF hydvoxid (oH)

Fnd  Alkelinily of waler §express as in a@lavm
ca¥bongle-

1) CC\“(]:O['\OJ]"GS = 2?%9.)(5'0 —_ BS‘OSmS_
{|') BiCa‘(l;C}ﬂa}eS - \D_Dége\:a % 5D = (00 gmys
i) Hydvoxide = _%& x50 —= 200gms.
Eq o‘F CO3Q_ — Cfi\/Qﬁ W+ OE(O3
Veteht) Eq-wit
s 210
i
= 7 = eq-of cacos

-+ Total Ak as Cdo_y) = G5ogm-

13
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| % MO\GWT\H No- of moles | it
' Q_LQ\_ 406 4y O'F Cacoz \n 20600 Ak

s

8l -5
=  5%6t M. ca@3. reers
S Novmah']ry . Mo of equivalents [k
€xa 100 ka | ®00 ¢} Cacoz
joox)03 _ 2000/5000 — o0 4N@Cs.

5O

20m4 of 2Md HaSOq. will hav—e 'H’J.SO4. equivalents =2

PP % 20 L 004eq
- looo
Doy —> jooo M -

4 O
ea 1in 1A= 195€

eq in 20mM/ - tozox?_o -~ 004 eq-

Tf 02N HaS04 is used as a tibent Lits Imdl
\s used \;‘\"S COTYUSPonAs o 1mgq of~ _Alklinﬂj as
Ca COz .

1Mo L 002N Hao4

lcoo mMA — o'ov eq ¢5‘F sto¢
o e
M4 Sens = 2%16° eq - OFH1504-

1mg of Alk of @coz
- >3
0

-~ axi6° & of Cacosz

14
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AVl —

Ak of waler sample is calculoded using Hiahon 3
Yelohive gly- of alkline spedes ( Coz™; Heos, OH )

is pH dependant-

—_—
Volm of HaSog--

(oo

\oo—M ’-G\O@?’— L H15~J04'

joo—p

4 %
Petty]l —=—= _  # phendphatein
Oyorge o3, HCoz.0H™ (86-103) -
( 2 G-46) S T Bacte

Aad c-

15
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