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E.\‘7. A '\ft)\, A 360 \‘Y\L) PH 27, [H+J — [0—.7'
g: Vol w T®mL, pH=5, CHiJ= 5°
i 1 -
FHhimiskang) = 10 %300 + 16> X 700
‘ = 7uo3x|66'

1000

po———

PH (riock wne) = “‘[08[7-03>a\663 = 5.5



Coie = VYaCa + VeCg+ VeCe +0:

VA+ VB+ \)C_ _&—von

% Ghormicals  nageinad o Bneat watz depenols om ol
x Eacknorme %gk phamd low pH affects the prop oy,

% comsl.  COMNCRLOMN

a}k&h  CUANEA gca/bmgf

s AN od tnoaknent W ph Geraitive.

measwxe,mfm‘c o{) PH -

> eol/onomakna/ (pH  popen )

) ‘Ji,-\:nomyh\g

A /Po\,—ew\l;em-mkna, (pH mcken )

Cm(am'\el

E o O! 1 elecbrode.,

@?wnkcwa waaken ghomdoncds  wnk pH = 6.5 — g

3. Acudx%&
Au&\a w  bhe a}ln\/x\?d o wosk to neutnalise the bowe

(0 x/vlL'Y\QJXO\/L LAC/LO(A:td Cs{jho-ng wd,)
¢y Conborme Wdﬁg ( woeak acid ) |
Couuned, b& CO2.5 P\-\ v H\,e m-mwé@ 4.2 to €.3,

g4aou\gj Combad 3 bubencul
Gy Comnosiom . '

(Y Jubencukakion - pﬂooieuﬁcbn,s on beon of pipes which

mut‘bs RV erengy Lord -



Q. 20 mL

* Wakonw wned COY\GB’\MC/ETWL_ ghowdd. Nawe aud/t%‘ Lors
d\m N eq/ua/t 4o 50 Md“__ ob CD\,COB

AC[dA\:y £ 50 mgfl. as CaCO3 l

X intenms of = OC("U’L) X .fﬂ/wb oAg
gl of 3 €q. wt o} x

X oQouo(ﬁ(:j s estirmeadtbed % TitYOme,bv)/

Fibnawt = NaoRW, |
é ndacokows ¢ 1. me/ﬁ\'(‘jl Onomae, (/P'm k ——5 ello uo_) B
2. (thcﬂp'\w‘%'\'ml@n (yeuow,_ pim k) -

of 002N . NaOH golm . woneumed, A —%H*hnb'vné 5D mLl

woaken tocvepe | Find acidity  n water famgle as mylL 0} Calls,

Conrtbnation  of o = V% N % & wbt o & % 1000

(rglL) bl ofy waken sarple -Gesbed.

@O’Y\Q. O{) “o¢” nn tovma QB‘(H) = VYXNx fq(.wb.%%* 1000
mL of woken som{,;\p_ “+osted

2041243%16 ) 4 1500

awowa = 20xo‘.ozx< 2

50

= 400 mg/L

=

4. Akalimity (A ¢ 200 Mol 02 L),
Abid of comkor Fo mewbnabuse bare acds s catled
aikal&m‘%. |
x Alkdiiky  camne Litton taste o wadter
* %ak aikwmﬁ% Cosed Smiimg (neduxces Caf\rULng. Capau&a
% owwsrtakon.



* Alkalindy im woden s used Lﬁ
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A =175 mglL

CH =
Ney = 250178 — 75 mg |l
_ _ 2+ o
TH = Ca *50 + M * 50,
(meeq /L) ) (meq L)
pP-19
W= 160X 50 4 4HOX30 = 567 L X
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. ' ¢
s Gandmenw W cooken  estimorted 1»3. Versanate method’
| (EDTA mekhool). |

gi:.[;nawb : EDTA (f/&»a&ﬁ@ Picwmene Tekna ‘74—c,e)UTc, O«.cfw[,_)

dondicakon : Enomome Black Tea (EBT).

@otom a\ﬂf‘(\éa. Wine ned o Blue.

AT hem bc,\;ﬁwbc% woithy  EDTA, coloun o’k%&g ‘l‘o blee. on .)

NOTE ¢
o\aLOLI)ﬁTOT\ O% EBT>, thoe w Mo )'\GJ'L O('Y\QM . LUCO(—;@L

x Hondmers | woateL camnes s

) @'LUU@\, “toste

b) Comosiom.

a) In cne.oned goop  conmgump boom, .

c) gc, olin 68



Y a
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(mg L o} COLCO3)_ w actes
< 75 okt .
TH va‘kt) 200 mg /L.
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Vo S .
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+ 5 <30 L
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¥ @-mw\(mfa ok SWM { 250 mJIL

2. B usolved Oocagffn (3“‘4" ’“‘8“——)

¥ dins oWwed. Gnc:/jae’w keepz waken {‘m/}\, o\% PWOOL

x %31» DO cone. campse ColnGRIOM. .
v N~ ~1 2 "H\ 4— ™an ” QL\(‘H A/J {9? AV S A oll - nﬁfn‘—.f’c)\



% F& irproves taske of waben
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gcz,ubu.‘) pcd‘cf‘\

ab %’luonmw ({;e?L v ’)ng Fl ¢o?
a).@-emy‘:ak {(Mm\oanso{) 2,2:5 mgl
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— eplpkive amd.  efficent kill.

— Aot nake o kill |
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s i fyeckards, - |

— Jostart kil , elbecdtive 8 efhicient [l (otanrang& the pratoplosr
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Oy + 28 —> 20
O+ Oy —> 03
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K — ‘LO'\'\}\AQﬁ‘Q'r\_ Consb -

J

g

ocl « 1 B HOCl 0(CH+3. %owcm the PH, '\'\'81\‘21

Cl—l"'j wildl Le N corvbAation.

pH
—
® sf. HOod = Hocl -9
Hocl + Oc\l”
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(BP) Powcinn.

200 l<3 ’PQJL Wm‘r@» Ol’) blrz,ou;\wwg ?owm wngomed. o +rech
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Neper

Chlorire w e Cly + H0  —S> HOCL + hey
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| p= 1.5 kgflend
Cl, gas . J Cm% liguid  Cl,

— SFtoned and g%PP@L ¥. B A 6@1m Og) "L'bquioL Cly  odotod,
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6 2
. No = 10" M0 /150 mL 5 N& = 10 "% /100 mL
0/0 T\QJ\'Y\@\)CUL = ND"—N‘t 6 2
————x100 = 1070 55 = 99,99 %,
Ng 105
lD@ nemovel = '03‘0 No l0g,, N
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= + = 26.98 min,
Volume  of digbnfjecbiom  unib, Vv = QR x¥
= 2760 24.98
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N o= _ ot
~2
- +
0:da7 = |~ o °N° s
= + = |93.64 S5 = 3:2274 min
22 x204hot=
15 - Q=16 ™mLD.
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2. Pre Chlovim abion. — b@{,m ttnakion .
3. Post Chlovination .— cbor  ibnation :
4. Double Chlorivation.— before amd aton fibbnakion. %

5, gLLPeY Chlovimation — b@emaL morvn el oleges .
6. ’Dg&\\ov'ma—ttom. — Do s ul,P’\'xoC}dz_

X

7. Break Point Chlorinedtion.

/
T Residmal
3 Cle.
%’ E (ol )
~—/
N
O
3 -
'é Free residual oo w - ~
K (HocL & 0cl).
o

o te
A 8 combined. residual b waber free from Cl,, dleman
> (CHLORAMINES). (mg/L)

. B it
Clp dose (mg L) —> E%L(:/Pm

FJobolk rasidumak Clp :%"M Cla 4 Comlﬁv\,w(, nesiduod Cly.

[
AR —> Ovddation of R & 02
B¢ _ gmmwb(om OB C%LO‘I\OL"YY'\:CY\QA
o —> daskructton ofy mitho @gww
pE —> %&?\moﬁbm— O{) Q(fLQQ« C’}\lof\zm

To  obtan  sesidaad chlonine amd, @ﬁﬁt@@h‘b kad OI(J
Wmo @@W"(\\A, C'Z O{Q&C tA OxdzO{D_QL a-/be'\)e bma;k 'P@{;\—v%‘
C\'NXO?\&\M}C'LUY\..



a3. /[))7\.Q(2,\<, fpmwb o%LOh,Lhaﬁvn Adste. = {.5 mg |L

Restduroh onlonine ok Broeak pPoirk = Combind, chlonie,

= 0-3 mg|L.

= 2 —_ I‘S :O;S 'YY\QI/L

CJO’EOJL C\?_ T\_QALOLU\Q/() = (C_IT\QQ» + GO'YY\/L?"L'\'\LA\,,

-—

= 0.6+ 0.3 =0.,8 wylL

2. DOeste of Cb gas = €yl s Cla
Irae onloning nesidual = 2 mg (L, 0 Clg.
pH -‘:—105.'

S ;
oo™ + b == mocl. . 5 K =10 " mol/L.

gm@ Shlonine T\.v.blokMCLU — rosidumal HOOL + 7esicdkuah Oc¢t™

= 2 mg L.
gr\szt Mb'xckuak o= g;\,QQ. ?\Q&{Jc.bua/(, (in mg]L)
| (e mol/ L) mol. wt of Cla x 1000

- 2 — 2.216 x10_ ™ol /L.

2 X355 X 1000

Musidurak HOCL + qesidurak OCL™ = 2:816x10 ° mol/L.
L AIA
[ HocL ] - K ‘_
(1 *]loc]
s ~1'5
Hotl = ku® =10°x10 = 1
oTelh

[Hocl] = Coal.

-

-

. — —5
&y Rosidual HOOU = Reridal OCU = M: Is 410%’7065
2

mol/L -
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—> Tests o Lind Residual, C)’LLOY"Q\@ @ @

i_ Ovthotolidine est <O—+01“OU\"Q “fES‘L‘)_; totul residuals
2, OTA test: (O\"bkofohou’ne, ~ Arsencte "(72617) = free residualg
3. Starch - Jodide +est .

Arsenate. wbits  the  neadsiom 0-6 chlomnarmines Wik,

O rthoto Udime . $o  O—toldine nreacky Wbk r{‘r\o*gvﬁflmlor\im_

Jronon odide tert e 'le:?lOW\e%%j tort. Jitbnart  wed

Yo donm —%W\LG%M,P%OL*E, omd  ndicaton W sbandh . GColoun Q’}LWYC?Q

b dpomn blwe 4o \~colounlen .
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08. MISCELLANEQUS WATER
TREATMENT

Aeration :
- Oﬂ}j wsed. ‘AQL Wqﬁ% SAOkUWL Wwaten,  Uunden :

O oA S aumnatam ces.

-~ Aowation v bthe webhod % Whioh  comkorn
e {rae w&m@ép'\me,.

— HAonakion ® aimedl 4o nernew. wnolotin atsle  olirg glued
s guch oa Cor & HyS (udhick J#r  bropped m zpil 8paces
due o decompssiton of) 9’300%0 akken ) omd, ook bhe Sarme.
e wekon W endchad Cwbth 02 Waken  dasond, (o(@waw
Cop & M omd absowb(&a&t{;&) Oz.

dc «
‘d?l,—_‘ (¢ (Cs ~—CJC—)

corene C¢ —> gabwration wncerbnation
Ct— —> acbual concosbhation

Cs > Cg —_ Wonp—\to%
Cs < C —> dasonption

I addidion 4o alxorghton & deorlBon o} above gasa,
wnation. com a0 imphous baste. o ek, emowe e 4 ol
spro= WA .

gﬁ) 0o gent buvels wn weokwL  one inowases 2t & ot
P"U"M 40 gl \)CJLY\ﬁ stokey omd  Pprodiices i~ oluble ?mdpd-mbp
okl Aeration folowd l@ ?Mapd:aﬁm\, preciptokar  Aemoud
ad Non®  wwon cewd by o g tn one alo  removed .
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> ' ,

- l J, l ro MRt
i ubl . . .
| ':\:L{le (:Lo\z\l)?f soluble insoluble,

% Aomakion W cwowied ok by w0 methods ;

() ég\'/spmion ¢,

Gb @‘w?mmv\ o{)

wakoL bt wins  Bleonplon > Abonph
o vte wetl = Absonption 5> Baonpbion,
x Pw pofvs\cm Coc L bTbo adn
o Jourttains -
iy Contode
G g?\oa ABuoers.

E )
: % Dupersion o i bnto waken
) >
compreseed. /r waker
; aly

alr

_ Absorption.

a Desorpﬁbn

Y] A‘bSo\"j\,‘LOYL
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WATER SOFTENING :

%mev ok c% MCi.hm w@xom wakon, W called, w ok

g ogfﬁ’w'mé '

1. /BOHL“é —> Aevnoved Oh% CH Cceunsed, l}aw Ca.

0. Lome treabrnert = nevroves CH caused by Ca & l“)j.
NCH ¢ (39 ;
3 lLime— soda /onc,ess. Compec mﬂ
. L> NCH  caused, La(j Ca (by $0da,)
4, lon—eXc:\'\owzge me)ér\o&e Zevg /}‘\O\YO\“@SS
Jypaes  ob Handmerer e 2
CH __% Co. NCH —> Ca

CH —> Mg Ncn —> Mg,

Qf‘mr\e, Jod.a, ’PT\O(QM bméz doum an 50

,_ . 56 _ .
- C ed = 2= ‘
xwv\e as ’ o0 neguan o0 % TH
Lod.a, Mﬁ]w‘ﬁi (Naz CO3) = 106 % NCH:
loo

when conc, given in (m.eq /L)

mg L

Yydraked  Uome [Calom)s | nequined = oo + hcoy + 1

Loda 7\0«7‘*1“241

= Ca + Mg - [co3 + Hcoz + On |

Q Firmd  lbinne amd., soda ath Nﬂ}w’\@( ’P‘DL OL“@‘ b Lﬁ 1o hamdle

1© ™o o water wickh T™H 240 Mg Il amdCH = 150 mgL

as CaC03.

Dok lime noquoned = S5 %240 = 124.4 mglL

Hima requined  pot day — @ x 1844 = 1344 kglday

Soda.  oah noq dned, = %x@_m—lsd = Q5:4 gL

§oda. nequuned pot olay = a5 uxi0 = 54 kaldw




T a Jhe PUowtng  gulsbancs are foumd i ww&e’k,g{mak@ .j
B ’)wcb\out—aok lirma  and foda ’Uﬁwo\eaL Q"’\ W\\g“,)’ _

Substance Concertration Eq. wt. Concortration
(malL) (mieq /L) =
22 ‘
0. 4s
COn 10 ‘ ﬂ
Cal 70 :
3.33
12
_ Ny 40
HCO3 250 61 409
COg3 > 30 0.06 -
0. 02, | 1 0.0012,
OH.
Lirne 7\-Q_C1LLU\.QQL (in W‘@q,/’—) = (02 + HWs +Mé‘
| — 0.45 + 4.09 + 2.33.
= 7.87 meq/L,
(Ca(oH)z) (z, )
= T87(%0+ 2(16+1))
goolou T\-Qquﬁ\%i (i,r\ meq/L)___. 2 _QM_MQ/L
Co+ Mg — (Co3 + HCoz +0H)
= 3.5+ 333= (0.06+ 409+ 0.0012)
~ 2.6%88 m.eq/L

Gode. nequimed (in mglt) = 2.638% X nt;é — 14199 mglL

—_—



% Design of Ton. Exchanger

NaF
> water

Zeolike — godfw&m AH wrmi s
Slicate .

bed. of
| zeolite

N ok with 2t & Pf)g% lovs ane
szci ’okno%gk a bed o-{) 8@0Ut6'

@ahvsb jhou\/i% o howe mone wriact) /

Toolike adhh ox & L ard. tom
//;
Wouior Ca2_+ /I\ -

24 2t w0kl
G2t & vy O Pog2+
with Nai_ lovw -

¢ " 4
Nab ‘Lw\? st Pseudo Dandress” +o woaden,

1 aksD called, oa Zeolite Process,

fj\w‘m fPhocm
Vo\uma o{) lon @/xc)‘w\mkjm — QX% TH
GQ‘FO"Q?% o{) Oﬁca'\a/r\\j@t
@o,P ac}«}(,:vj ob :g;ca\am@@ = 2o to 100 (‘ﬁg/W{a/da}w

Rate  of Jlow = 0.2 *to 0.5 W’f/wm/ma

Q
nocke o{) quDw,

\7C/§ onea. 06 w0 %COMWJQL)_T_F_O@‘:
4

gi;“(\OL diarneko crrd, (\'\cid\frb 06 ion omu)xo/nﬂo}\ neq U ed 4n

}'\awnolLQ. 1 ™MLD 0{) o kN
Yoo note of Alow b 04 Y | Capasity o} o

with  TH 150 mg/L a  Calng

socohamgan 0D a0 lég/vﬁg/otczj.



KVOL UYNEC 06 wn Q/)cc}\ovtj@ —_ Q *x TH

= x50 =166
a0
3 foa
Cls oanea o{) lon  ascchamgen = Q@ ____1x10/24x60
NoAe 06'{[,000 0.4,
136
= €9 m .

%\9\\% o lon QDCL,\'\O/VBQ?L = Nolume _

Cls anea

,1’667 = O'qé Yy
1-736

Brometen ol wn mc&\ovwoi = \F—(séx 4
i

= 1.48F ™

—> Desalination of Woater

—  COMw ottion 06 goline watd into e67\.21}\/ waden

* Posalivation done lgj:—

9. Elednodi O%j 8l &.

3 Pt Wodkzom .

jn, morvaol Gt eHig , w{‘low i v()fu:)m.
“67\946/\\ watonw 1o galime  waten (1oud e,

_170 ’\ug\ﬂ CD’Y\C,) . gcuum uoOOt@L Ogbm ™0 AQ

rasigtance.,

O e~
P
Sallne < N +resh
water € ‘\ wastor

& mem bkane .

a OSmong
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Saline ‘: S W&s
golk 80)6 oLaszMiB@L o tha e biame, . wakey ;;\ S ater
Salig

g Reverse Ogsmosis

¥ Eleckrodialysis.

leod:ev
Cathode. —[PD S—> | Anode _ Coction- (4ve. change) gt
ch o\xanjg %—@ ol (—l—ve &‘C“SG) / eoMlecked. i CCLH’LOd_Q__,<~VG c'\'»a\:j\
<—@ IS onnd. anion (—ve c\\wxggd icms)_
Y 39713 colle ched. Im  amode,
—~® o>
lw‘t@’
© ®
N > membvancs

*% Distilation.

"/ aden M VOuPOUJw

ndensed..
\/aPOu)\ CL__P_S(% Ha 0) C?W\Q— UOCb(nTL)

AU the dasalination v othoos  one wcFe:sziNQ, nethools |

— Fluovidation & Defluovidation.
¥ Fluoridation.

o Mo ose q(buorqo(e& > 1 maflL.



X Pefluovidaton. @ @

(R@meval, o{) {roriioleb %xom wakor L~6 6%07&'0(92

Smm o 1.5 g/l

— Pellwonidation &  cowied out:-

1. S—jmwtmeﬂ't with actated a/(,mmim

2. Nalgonda Jechmique. (city  im Jelapgana )
(Alum + Lome + Bleadhirg Pousden )

> Activated Coarbon (AdSOYbe\r)_

Golouwn ,0dban ana removed, onnd, toste of waken canm alsp
be irnpnoved L,W %Mﬁg with aekiv ated, canbom,

> Eut ropw\? cation

— QOC U 810(,0@& o[) ougaue, okt bodieg cu%c% lools 0
doath o woten boskia (ungh {on we)
B a)\da«b mer-t& ﬁmfh CQLQLA_TL) odocul  amnd L)Qd, FHaste o warkon

_ 4o creck the ij“"H\ oll) Ojgjaﬂ (o corirol algae (jﬂouj—H,L)
Copper sulphake » odded O waken,
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09. DISTRIBUTION SYsTEM

Water dickrbuwbion, — fPtpeaL woken 3
“PPYy.

- Water Distribution Systeyn .

() JVetwoonk o} pipes-

19! KP&WY\PZ.

(W Ednibukion  resenvouns,

) Valves .

V) Woken vnekons-

o) Fine Mydnants.

> Objective .

So \?u,Pp\(xj waton u)\ftl)*\ a WY\/LW\AAM rwsiduwal,

RerbUNG. e m o 2m  head _
‘P o % ‘”f"*m (16 kn? o 20 kN /rd

h = P (ki) P (kgf/ed)
| Yo P

w

= Methods of Supply
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—> Water Distvibution Sycterg,
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@ @uwn«f\g Gobom
Oy gnam“oa & @uwin& ystorm,
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- g“‘PP\@ commot be  inowased o daoneased,
bosoo, On  dermonds . Y .
]:\\\\\‘ ‘Ihp
| — -

X /aDu'vaQL‘ha % gbevyn

|
- when Jounce and,  dastion akions ! - ;le:
one. ok 3anme \onvel. e ]Tlrg Eiik‘)
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* %Jpcmé the Stovage eapaoi‘gj of Resenvoin.

Srorage capocty = Belamcing @) Guatiiing shonage (s

(vol. of Space) CO“PM'QVJ + Hine X'L’MO:?Q, -+

Break dourn @) ”Rgfq;\n shonage,
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Q = r})opwtcub'cm\ P c@@%a, derman~d,

(i

Yoluvae OB U\:)Cﬂt@\ 4o be XUPP\AQA PQ}L o\%

10° X 1¢0 =

1€ ™LD.

=

S

18 ™ML

/Rm 06 U()OU‘?W\. RU-PP’a = UOl- OB U\)m ‘t—() b& ZL{PPue‘{’—
dunotion 0{) guPP%

= 18 = 035 WL [y
24 —_——
SLY‘Y\Q 0—-8 2 16 1624
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G 12 18
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12,
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5 A0 —~ & A
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. Gate valve (o) Sluice valve.

go N%ﬂw(odce a’V\dL ODYT{K 7\01 ’gl(}u’l

2. Check Valve (r) Reflux vale ©r) Non veturn vlve
AUow  floco onlé im  one dinectiom.,

3. Dressure Relief ‘\/alve,
Jo neliel %5/\\ prersune.

4. Aix valve,
Jo eocpel, o qk\crm Pi,Pé, ond o adm™mit @ irvto

5. Scoux \ealve,

Jo em ﬁgj pipes beﬁo’& clo,amz‘cvg.

H‘ﬁ— -,
Pipe
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= WRSTE WATER
ENGING ERING ~ ;_

ter s \
\wa. upply

(T (Cormmmni )

]
MP&%—‘L‘MC@WU\"T- CO'Y\/V?,LF,‘Y\CQ @uea(x'on}l

g SE WE RAGE S'Yys T E W™,
(SOm‘vbaYy Sc'\‘\eme),'

- Objec{:'wes - |
i Fo quickly drabn wokte Wik awar fom oy
(o prevert brealk up of wostzn bonme dLiseases )

.

Gl o make waste - waken %‘LJC to MPMQ"

— Texyms : _
() Sewage — AW kinmdxs 06 Uqu)to{ waste Prxoducaot % the

sonm wadan,

Commﬁ%.(ihwob,b dovmestic woA{:g,)AihM—l:n,@o\/L waste ojtc.)

(o Sullage — Yews ofpersive Uquid, waste produced by the
cora i - ('mcl@okm waske waken o Lakhnoors, wahbapin,
kikdrern  gink & ftomam U\JCUEQJL>.

G Sewer — & conduil which Comnvies fewage,

(v Se werage — netwonk O{) Sowerns wared, wWUedtion,
Comrveyence. amd dispssal of sewage

) :Dvy weather Flow — DWF '

Promestic amd ndustriol  watte waken  parodiceads
by +the oo\mmﬁ?gi,



vh Wwet weather Flow - (\NV\IF)

born woakon Moul/b{'\g, Q{{lo’w\ the Commum’f(zj

Vil Huwman excreta ©v) 'Y‘V'ngsol'f{ ov) fecal matter

Qvrmoam  waste.

—> Methods of Sewage Collection & Disposal .

1. c@?xd and, COYLS‘QYVCLW% %SL“G'YY\_

2. "Waten ecwvlaje %ske'vn,

- Types of Sevvevaﬁe S\/slrem ,
1. Com bined. Syskem
__onkéj one Sewen. (A em,?lodegg which  colle oty bobh

— guwitable {o’k comminilites which Releive Y oden adte
unifevm noiné spreadt et short pariod .
0. Sepeva:te Syskeﬂr‘r\. '

— two Seweouw anc ew»\P‘l,cw@L; Ore.

Sewen vaa Oy\%_

—_ QM'P\SyQOL [V VeV wh(}\ NoKeLVe. '}Mﬁ\\, Ln‘lmﬂ\,b'ﬂ&

DWE omnd Lhe Obhen one w\fua, WWF alomne

TAANA arnd, T\M'Y\JDQM o060 ZPNZAO(, \‘@L Lo'\g PWOO(,,
3./Pav’da“y SePeYathL & /P"Wﬁa\\f Comnbimed. SYysbe m.

— two tewouw ane o,m\o\cijegt;, wenden oM al nain ol
Conditions tE ack ax depenake  syster. wa'a, N% Aingall
Fofvtodo v ack as a combimed  pgibem.

— fuituble AL aneas  which Necve modenae rderse
ot Joalla with  0ce ot omal, %@v«d AT
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e/ Ol. ESTIMATION OF DWF & WWF

—> fDry Weather Flow :
Qpwe = Popukation pov copita Rewage \KlOco.

/Poncavp'»)vcn gewage {)Logo = pon CWPH:Q waken BWPP‘la/ % Hecton,

gad—o)\ i 1o atcouit JD@’L Powerit  of waken XMPP%/
corwernded, nto  waste wokon .
NOTE:
70 to $0% woaken zu,Pphed,“kO Commqnﬁﬁ becom

wokbe  wadken ands T\ma’\ e ol b Zo,uooéjq,. (-f:ac-\rolr = 0.7 to o.g)

Qpwe = -’Poprw\x‘on * pon Capita warten zu?p%* fackon |

-5 Wet Weather Flow:

UO o mate Zrlco;'\mwojCQ?L C{(\om wnbamn NG, a (Mb&’h

cotdrmers) , nottomal Jermuda B wed

7 QV\JWF = AIR
(réfs) 360

I rene A —> cnea Ol) ¢ acko eyt (Lh, hq)
T — impormeakilily (coeffedent) facken (o
Rum OBAD {)qc,‘:on,,

R —» na,i,y\_ﬁau Lm’cemﬁa ('Ln m\m/hy)‘



I = > AL

: ST

R = depth of naimpall
duoatton o) naimfall.

R = 25.4a
‘bc-i-b

vihone te —> tHime Ob comcervbnation (MTV\,)
a & b — consbardte Shose voloes dapend on dunaty
o{) ttonom , 'V

&46 + =5 min to 20 ™n: o =30 & b=10

= cowin; a=40 % b=20

® gﬂ dunation Ob ghonm ¥ W Mot gwen, then = &
+Lakon ob e 06 comewrbnation ‘.’ (i@_ + :-{;C)

te = te 4+ t¢

‘o — tHve OJD Qﬁ%?b@z (min)
te — bire o{) G.D . (m'w\)

‘(’.Tp = dustarce 'E?\OM@UQOL [Aa¥
dnaon

\/o,\c)othd of fto"o in dnain,

N
len\qﬁ\ of d.vq‘,yl_
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A = 100 ha, 1=0.5,

@@

R= 2540 _ 254%40 _ ju.5 mefhe(t> 50 a:w,b:zo)‘
& +b 50 420
Quowe = AR _ 100X0EXI4SL 5 015 s S

Qpwr

5
= {0 X

— :POPLLLOU’UC‘O\'I X Pq}\, C;;LP\L‘)CCL wacken AWPP%' %'ﬁa(‘)‘roh

3
200 X 0.5 = 0.173b6 m/s
(L/day) -
Rwwr = 11.61 QRpwr (wap >>> QDWF) 7
te = = 2490 - 40 min
Y 1

te + teg = 50 vin,

“t‘c, —
R'= 25.4x40 _ a5l
50 +20
Quwr = 50 Xx0.8x14.51 1612 wile
36D — i
Qpwe = B0000X2FOXI0 ™ |5p25 wik = Ol1172wi
6400 X075
R = 25:4x40 _ 22,57 wmlh
25 42D
360D |
Tobal & = Qpwre + Vwwr = 4-:350. (cOmb"me 12 won)
A= Q = 4350 _ 350 mt {4:0,1 L0 p{ow}
v 3.2
FPoavnekan o{) fowaL = (316 m




5.

Qowr = 40000X120X0F 4 n30 nils
1000 X3600 X 24
R = 25:4x40 _ (6.933 mm/hu,
40 +20
= AlR = ] 0. TX (b6, 3
QuowF e 5 X 933 _ 5,49 Wis
36D

@u&\o\nﬁ@‘ \ﬁm cormbired. fewen = Qpwr + Quwre

= 0:030 + 2.4,

~— 0.508 wifs
1 ha =704- o |
R = 12X0 _ o5 mmlha 1 ked = 100 ha |
24 1 acre = 4046,9 n{"'l
& : : 1o e |
A= 1 km& = 1O o rPoPu'l'mOh' | A
l,‘ = 1000 X 100
= 100 ha. = 103
Qpor = popuﬂ.wb'ton * pen ca,FH:Q, watex 5““?[38% Pactor..
_ 5 206 x10 :
1o~ * X0 x08 _ 5,185 wils.
3600 X 24
Quwr = AR _ 100x95X1 _ 0.1388 wij

360 360
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0p DESIGN OF SEWERS

-> geww ane oesigmed o

Gy foc +the own  gection 06 9o wo.

i) °6’Q’Y10UL’Y8, glope (oY 67\@@%.
@ Hewow one dw&j’f\&ot ab  open chanmels  +ho L?jk cloded,
comdudy one  wred.
® Jo clasigm  fewons ée“omﬁmg equottons ane wsed :-

o) C’o«uu«wmwﬂ equakion.

Q = AV

b) L/vl(l'\"\"\’\if\’ﬂz)o Jermuda,

2/3 ih
S

WAL= R

A
n

= Do ioers aLde/g canny- Pwtliwl, %Loco. e em\?sa pace i
provided. irside the  Fewer o recovnockote unespe ched

wnlbmo_em, tr adlerrtal Sewﬁa {Cou‘w I hak Space can  alsey be
used, O oo ol ake (5015% o0 egl, —Eew\P@meh

— Cineculon j@owdmo ok fodioms  ane Pn%@ﬁmaa( 1 obhen

© Geormetic  Cls because ng ane '\wmdjcalg/io’;%imw#

. QJO\-\ALQ» oLQ,b;Lj’\’\:U}j —H\!L }Zeuom, ﬂlow velo::{kj S}mcw{pt Mot be

‘oo W\@'\W amd, mot oo low. %10“@ 06 o i the fecoen
Zhowld  be moirrtaired, Pl von Sc,ouv'mné vé\ogilcy O gelf C'lecmging,

vel ociy
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Self - Clecmms‘mﬂ \(eloc.‘ﬁcy .
Fo v bhe wimimom  low voloaly ok wihich mo sibking v

ze'{:‘:\khét ol) 'Paff&c;(o& oL,

Vself = \l%(s”)ﬁd' QOGG mls to 0.9 m/s)

K — chana cken % Sedlynert- (Com—l:mrrb_)_

£ fiddon ﬁcwhon

S —> g gnomily  of Paschicles

g —> accelonatiion due o (9,\“”-15_
d —> dhameken ol '{Panﬁcm -

_whoene

gncw‘bi\/e JBG“&‘ ;T 2 Y heon
nosigtonce.,

Non Scou\'"tﬂg/ VG\OCPC}"-

xcowukﬂg GA foudon.  ERUONA.

" O

ngPe‘ ol fewon \/VOﬂ'—Xooww‘\(aj velocties (mfs)
Canthen %, woend 0.6 — 1.2.
Brack Lirned geuwens . 1.5 — 2

wConenete (@) Rce 2.5 — 3

Sewaond |

Lbone woane fewensd 3.5 — 4.
3‘5 -_ Alos

« CL oo -

F{ VS 12V
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Case 1 Sewers Yw”m‘w\& . (GL:D)

d — dg,p{,—h ol ﬂLow. o
D —> diaynekan ob SoLadn., i
d=0D |
~ -\ .
A= T %
4
R= £ = '%Dz = D S
— o
p T D 4 eeo\\g?:@@@ F
o‘\se; Qg \&
5 e N o
3 : LG
Q = % D ’lrf (—%:) S — @ \’e}, @%@:"O:g\ébq\x
ol &% TG C
. AS
Qonﬁ O 3@, p & S one olyk aived.. FlT
Case L: Sewers Yu’n'n‘nma/ half AL, (CL: %)
A = I p : *
8 7
R = 1T , b )
g _ D
4 d.
mo i, :
2
2/3 I/2_ 2/3 '/2_ B
Q = AV

NOTE *

® HJowens wikh 3'wen diamelben.  amd zLoPg, iU je'hmwfse
forne .{)Lm,o velocties  in %a/\)b ‘{)w{/( o, A6wu) %Low Cona(,&&m.
(Buut‘ on  oneo o) #oco L& o{igﬁtvxfw&, d)uc\qmje wild e

OLL'%oszmJG ,



Case I: Sewer \rmr\n'mgY less
Q = AV

A= ¥ (8- g‘mze)
2 :

P = 2v© »
R= A =
p
\/: l R2/3 S’/Q.
K
Q = Av. i

6 = 180— A |
A = \'2<®— S'\ﬂQB) | ’
. 2 y
P = 2vre Cost = d—Df
- 1 2/3 I/Z bl
NV = W R IS - “
Q = AV
pP-70
q. P=1m o = L, =1 (futr flow)
o000
= q,\q% .Au,u, com ditton also, v= 1 ™|y
5. D= 0.45 m ) N = OIOIZ;
— 0 5 ® '5—
Q 80000 X 150X 0:¥X 3.5 _ 0.146 nifs
)OO0 X $6400
V = @__ = QL’L‘_é__ = 0.92 m}g
A E_xo,qsz

4



FOF.

Mg’

. 0%

O.CTZ = — X O‘ls
0.012

>3 1

= § = 2:.23 X0 =
4418
D=1.25m , S = L, n =o-01,

Q = EDQX—LT@—)  (s)"

8
= _T_r_xn.zszx (w25 2/3x A Ve
8 el Q‘* 360)
= 1L.354 "i/s
Neatt = j@i(s—ﬂ) gd = |8&xo0.1 (2.65—1) X 9+21x O+ 001
£ 0,03 ,

= O.65% m/s\
2 I/
= L (py® =
Ve w@ e

0.652 = ( ) X Y
0013

—4
S = 4.630x\0 =

1

21549,+
v = b __Q_)z/g SVZ @ = 0.05 cumecs
~ \&

A = T0 42

S (&) 4
0013 4 lovo



._ @:\;en = = O:6 = ﬂ; = 0.54
. b Q

g = 054x Q = 0:54x005

= 0,024 cuwmacg o ' —

Y = o.88x _| x(o.se)%x 1L\ %
0.0)3 4+ (000

= 0,429 mjs

|
o N D2/3 8/2.

0 IV, _ 083

Vo = 1,562 m™¢

—_——————
—_—

NG

W (&) S8

Vo2 = .57 s

= — {
09.  D=300mm, &= S—, q - 132¢ niy

250 ¥ 0 m=o0.0i5



= Frxo.:f‘x ' Qo,z)l/s (_a_/__ b,
o.05 \ t. 280
= 0.05 vis .
L i O'OZ — O,Ll
R 0.05

gnom the 37\0119%,

PL_ — 0.5
D

s, Depth o {\léuo, d = 05 X0:3 = 0:5 M .

\/ —_ O'g
' Vpu,\\
T_—‘XOBQ‘

’ = Vv = 0.¢xX070t = 0.5F m|¢

> Se\/\/evage
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D g@uue?L-

forodn Sewr 2o ow

(Shreet (braonk
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03. CHARACTERISTICS OF.
SEWAGE
/\Bel)ef"@ _[;maﬁw\g the.,  woasbe  waton onnd., MPG&H_H\L
N wouste, b W mc;zNoOJk@v Yo Rrow  bhe Makune, arndl cwwom.c\obtm gzg
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mwug Yo exavire  the e oge.,
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‘é ok iy akcom)
3 Oo@a&aﬁtfn — aon 0 s otgcow\?M'l}d?Oh. ('m Prasence o{) am)
7 Doduckiom —> amoonobic decorpssittomn (im abience o ain
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"% mov,
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1 KPW\CA) siead  Scamination
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"%(Pkysical Exarmmation. oF Waske warter

TJo kwow -the stoke omd co"nol&xm\ o wabke ook,

P'\r\ﬁz‘\c,a,t ePCANTIN akT O W Cavied, Qusk

1. Colowr

PN rwoge  —> Yellow -to '1/'1:9'\’& b Lo .

Frale & septic tewoge —> dork brown o black.

2. Odour
Iresh e age. —s Mugti odown.
X@P’HC ¢ Sboke fowage —> TJoul" odo won .

3. 'Tuvloio\'rty

g;uu}\ fewage  —> lend 'k'am,‘oud,
Jepbic. & Fale fowaqge —> YMone Foundaid.

4., Ternperature
gm\\ Fewage ——9‘ <85C (n'oo'm -be«mpma,hu@)
Jopoc § Fale zawoﬂe' —> >36e¢
wWaste
- Chewical Examination of Weter
Jt w dore o dekonmine
() Ongamic etk
@G Qmonqu gubstaonces.
iy Bumwolved gases.
The @nJaW'\L cortent ?nu@th n warte wakel e un ed b‘
estim aima the oxygem dom and of the woaste. Ongaric  corvtent

d

carmnot  be  estormadted % 'Y'k‘?\ag}d’ '170-65#\6 Pno&obﬂk% becarue

W mmpoﬂui o) cooxbo/\ttjdﬂ.out%, 'P‘hOEGiY\A,, Oi\b;j‘h&g@s@ .



= gouowm@ Oocygen  dernamd, Festa e conducked on.  woagte.
— woken 0 Kaow i ongermie sbaergth ;-
Gy Bop — Biochemical Oxygen Pevmand.
@ Ccop — Chewucal O%eﬂ\— Hernand, . _
@iy Top  — Jobal Oxygen Dernond, |
@ Th.op — Jheonetical Ozygen  Pevnand., -

-2

> BOD - Biochemical Oxygen Dernamnd,.

= BoD b defined o e amouay o ygen  dlermn amnoled.

(-,Z.) +he Mmoo %am'nw (ouz)lobic bo\m‘:@m:g -+ '@com?o{ge, b'xo{ nadad]
oraﬁa’w'“— ™ afdR ?me%% M waste  wekel oaden anobie. com dition

— BOD w “the "™eaune 06 3%my3—|7k 0{, A\ o ,

SV onee pol:ev@oi:al.cx Olzja'h/ir, atten & chmfng-bl—\ ol waske.

sk : & Boo.
— 1 gtage BOD:
canbomnacco s - G’Sawtc nokter KX
i . Qd 2n°‘$h32_ o
ooc Ma ) Roo,
—nd e e
- U 6‘4703@ BoD : -
|
J\f C‘H\odewneoub G’leL’WLC BOD : 'Sbs-bagg
majbtw\. ODCJLOU{AQd, . | BoD.
|
O ~ within 5 dage, 60 o 0% of Sdays X .
. —Hme. "9

@ﬂjafvvlc_ comtert W oaciolinad. | \71'\9)1@,6@7@

5 day BOD W +taken o gtan dond. h@{)o)xehcg,z

— BOD -best » conducked ot 20°c, \gsft 5 dag&
Sda:j BOD @ 20¢ w taken as a  sbaewgth panameber

OJD wosbe wokern. = 3206
5



‘ Vo = vol. of  duatiUed

/ o
\ Vs - wvol,

Vp o $ewage.
Np -~
DO
(00)p, (00)p
i ( ; -
_ &l \\I N\/s mL
a  [Inibal DO 5 day incubation (P0)s
@ 20°c,
g Fimal DO.

b day BOD @ 20C = [(Do)i'nﬂial —@O)ﬁwuL] % dilution

ton.
Pilukion fackon = 300 . 100
’ VS L dilwtion .
OO wtttal. = PO iz = Vo (DO)y + Vg (D0)s -
\Np. + V¢ .

D iptilled  woken = Blanbe ?owm?lz, __.'

(Po)y = @5)3

T = 0 695) 5 = (@00 09 or (ot

l?_‘b"‘ nov,

WEDNESDHY

P-39
Qb B day BoD @ 20¢ = ((Do)l_@)O);)* DF

,\\ﬁs = @.5‘ _-'5.5)* V0. = 150 mgjL

A p—



—1q. Ng : 2 vl
R &2006 ( )
= ¥-2) % 3200 _
5 = = qoo mglL
S DF = 100.

(DO)I = I Ww\q[L

geno . = test ﬁMLML.(EHOULMe +the Dﬁ)

Oo)e =
Tailed in  astim Cd@f?hé/ ~+he  BOD.
q Vs | Jnikicd DO Jinal DO DF 35“
(my) (mglL) . (mglL).
10 q.1 4. 4 30 141
g.: o, 20 cant be determined.
50 4 Y (test Faited).
A oD = A
venege B 38 + 14\ = 189.5 wmyglL

ans

L2,
(DO)e = 3.8 mglL  DF = joo
. ¥
i 28‘3
é Y. =[(p0)g - (00)7) * DF — (@o)g._@o)S)
= (Fe-38)x100 _ @log) = g2 mglL

5

) @

2€5 +i5

20¢ |
95 = (o) - @o)¢] x or

(Po); = (PO)mix = 285X8.2 +15% 0.8

= {4 mg]L

= (‘&L\_S-Q)x 300 = q2 mglL
Iz - _——



> Mathematical Expression +nr BOD ©v) BoD Model .

) R B
Lo /T —— A=~ — = A — wimate Bod, Lo
/l\ Lo-Lt 1\

Orgavic (ongamic matben v
athen reroved) Bop
(mglL). (mg L)

\ Yt

Lt /

0 =, e .
Hwme (ckay s) —_— Fime (d CLyS) —>

Lok teitial 6’30&%@ mokterl . the waste  wowwton be

LS. amd Ly be the oganic ok remoining ot
C\'\'& e,
| db o« Ly
ot
dt
fgt_t_ - f—kdt
Lt
In(le) = —k&) +c.

OAPP\G’W)& bo LA’.Y\d,OJIa/ conditzons
(") (74“7 ‘L‘:_ O, [_(;- = LO

ln (Lo) = C.
o In (L) = -kt + Wn()

—kt
= ke _ e



— Oy\ﬂom,\g i~ oo xzmai.w’cvﬁ ats g Tme @ ®\

Ye = Lo — L+

= Lo- Lokt

= Yy = Lo (- Rkt).

whene K —> BoD note  covwstand .
£ > bme (n days )

/By Mi'ﬁé ‘two RBop teat resubly, Lo & Koy conm be
ovodwated. .
20¢ —Kz2g %5
- O ¢

’LA,bim& above cquakion, Lo & Kap ww obtained

Kr = Koo (1.06%)T720

Kzo (bewe e) = 2.3 % Koo (base 10)

°

+
BoD @ A Hrne oot Om-(zj “Ee\mj;ma?buu‘\e/) 3%c= Lo (1— ng{T)

OO
01 H; ¢ = <8'6—5.L1) X 300 __ (g,é__g) DF= 300 =50

K2 =0, 25/0\%

— K2p x5
20
Yse = Lo (1—ce )

_0.25X5
1S4 = Lo (1-¢ ).

UlHmate Bop, Ly = 212.19 wmylL



| wae 3
QY. Kp (200 = 04 (to bouse O) )

CH
Kp (20) = 2:3X01 = 0.230 (to base e)

. T-20
3 Kb (20) = Kazo (1-047)

30 —-20 ‘
= 0.23(1-04%) = 0:36Y4.

— 0364 x5
3530 = Lo (1-¢e )
- - 036
ne = Lo (1—- e L’XSJ .
Ly = 13L,2%F mgllL
— O, 5
8520 = 13L 2% (1~ e 023)()‘

I

£q. 04 wglL

05 Yy, = 10 My |L
20 K =023
Y = 7 20
Kzp = 0:364.
—0:36Y
Y30 = Lo(l—-e ).
Lo = 360.53 ™glL.
._o.azguxS)
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Yo — Effluent B> (Yo =0 i} mot given)
Qu —> wndan Jlowo nate (floco neke of zludge )

Xu —> ™MLE in  unden ‘LLOUC’ (IV)LSS tn thc{ge)_

Qu —> Jlow nate of woste dludge (fakem 4o treatment)

Qr — Hlow na;ba o} negyeling sbudge.

¥ Designm Payasmeters 0Ff ASP

1. _l:,_ YCC\,{O.
m .
 _ Mows of Food a.pp\ied,/otoﬁ
" Mo oﬁ L0 O’Hamm
___F_.—_ -r_,— Q \Jlt - f— . 0¢2 d,QY*‘l -l:o o'q day—
no Voc M

gome,ﬁmo_z,% b comtidened, ons the NGO 0f Mo 024

{ood, s U ed, 4o vnows % wwlomoer‘tzjamm‘

= _E. = Q(Hi_'y@) (TO"/u chonge may be

') V X thore im ’Va}lu,ej




o

2. Meom Cell vesidence time (POCRT) O @ N

_ G w the awoage lye of micwo sygamismg (Sludge age)

_ dt W defived o Mo ol cellsy (vicno mﬂc«%m @
miss) n the neacton (asatton temk) to mam of cells
warked  po Aoy, -

— Mo ofy miss in canatton. tank,

Mosrs ofy MLss wasted /day

Oc

—_—

Quw Xu + Qe Xe . Quw Xu + (Q‘@W)Xe

{Q‘;Qe"?Qw}

O, : 4 to |5 days

3. BOD Yernoval Q-Ppic’ne;ncy

ey ("’36)*100 W oSsk-asY,

4. Volumetric 1owu«:j vate (©r) Orgamic lowLin rote

(or) BOD '\anUYU vate. Q‘fL)'

M. = Jotal BOD appled/day
Uit volume neadton.

YL o= Qui
Y,

VL 1 0.3 to 0-6 kg of BOD/[day /v
5. Aevatiom rpe\r’\od. (@@b@hﬁoh “Hm@).

Aenadron Period = XQ’ = ':iﬁiﬂ_,ﬂtl--bo@ ha.
Q



G, Sluotﬁe Volume IWCXGX) (SVI) 1L waste wuat

mm VoL,

4 b]
, ed o mb 1 gnam MLSS
gpou.:e o¢ CJUVPL %j J _ (moo gL

a{;hm ze{kﬁmd jeu 80 min “870”(7\, 1L sewage :

l —
JZLW‘PLQ % kwmouwn os Sludge Volume Index,
a Fter ﬁ S \T/
30 min !f\ 2'
§ 5"*"*‘“‘3 8 mMeasuring

cyltnder

Svi: 50 o I50 mL/gm

a4 imboff cone.

7. rReqc\ifnﬂ Rattio

Qr X : —
Q 10, 5| Xu ;O
SVI vl
Qr . 5.5 1o 6.5 Xw : 1500 ® 3000 gL
Q Xu : 9000 4o 12000 mglL.

P-gg

4 Q = 35000 vi[day X =2500 mgL

3

vy =10,400 m Xe=30 wglL
Y = 250 mglL Xu= Q300 mglL.
Yo = 20 mgll. Qu = 220 i/day,
Aeonodion pood = N = 16,300  _ 4 3y day = 247 hours
Q 35000 =
5. _E‘V; = Qyi  _ 35000x250 _ 4 55

VX t0, Qo0 X 2500



A To)

03,

,g[udge_ ge = v X —

Q = 50x10° Lid

N —Ye
A TJe 250 =20 4 154

X100 =
Yi 250

= qQ2°/

10,200 X2500

Qoo X + @"Qw) Xe

= 50000 ™/d

Yi =10 mlt s F - o5

F_ -~ Qu;
3 VX -
0.5 = 5S0000X 180
Vv x 1R00
3
V = 10 000 m

Q = 50000 ri/day.

700X 220 + @soo 0~ 220)x30

.58 days

'51._—_— IR0 wmyglL.
M. = 0.55 kﬂ of BOD /dlayy/ v -

M o= Dy,

V.
055 = 50 xIg0
= V= 16363 =
MLSS covne. = 2000 m™glL = 2g L
MLSS
2g /L, occupies 176 ml.
2 18 MLS'S OCCL&P& = 1324

@) a

Tl



.

6.

Q = 0.0996 s
YL =30 mglL

Xuw= Qo0 mg L

™M LSS = 2%00 f‘rgl\_ = 2.¢ SIL
— 200
\ occupp = ==Y = Fb4q
9 owupry = IR = 3
" @ =500 ri]houn.
(l_.h = |50 Mg IL
Yo = W0 w9 lL.
O _Aonotion PaniooL = _2/5 = 8 houwns
©c = 240 bhoww = 1D days
v = 4000 v
MLS¢ =2000 mMmgll. = X
_er; = BOOX1S0 4225 ola!
4000 X 2000
Oc — o O_b MLSS  in aanotton tank
moass o toLss wasted. .
3 ~6
040 = 4000 x 2000-Xi0" x |0
24 Mons. of LS eoosbed, |
Moo of ™LSS wasbed = 4£x2000 _ ony kg/day
0 —_
MLSS = 4000 "gll = 4 glL
4 g/L % MLSS Ocou/]ai,% 200 mL.
SVI = 200 - 50 g mlfg
4-
V= L*XBX¥H =380X14x4.3 X = 1506 g IL .

~,

..



N

5 08

= N _ 20xiq x423 @ @\

0.0%496
= 6.3 howa
F _  Qu 58 ¢
-E - i 0036 xBO _ soiyi50 S
= 0.33 day’
-S8Svi = 230 = |0oq.52 mL/g
2.4 —_— )
Q  _ X
Q@ 10° o
S Vi
Retunm XhAo\ge Noke ;. Qy = 0©-0+96 X213 00 0.024 3
3 = O+Oi56 ™3
e — 21800
109, 52 = 2054 .2 »fday

SVI = 8% mL/g

\E b
AP S\ 9 g 5 mglL

SV 8

Y = 400 ™m

golLowh;\ﬁ Aotz 'Po)r’cou'um ‘o Asp.

Woste  waken  {low  nee, @ = (0,400 vvt?/cLQ):
Qﬂﬁmem—t BOD, yi =150 mglL

Ekhluent  Rop, Yo, = 20 wmgllL

MLSS = X = 3000 wmg]|L



MLES  n unden Jlow, Xuw = 10000 w9l

__F_. = 0,25 O{O&y‘—\'
N
Q¢

= 10 days,
Fimol the a{;olkoma; ;
> Noluvne of aonokn tomk | _
b owiokion  period.

c). Bop neymovalk %@f’ma.

) Voluwnetric boogob‘n%j noke

e Moaxs of  solids  wasted per daﬁ'

£ Nolume af  zolids  woasked per o(aéf

9 SVI.

h Ractjclm& nodio.

v F = 9Qui

o VX

0.25 = 10000 X {80 -

YV % 3000
' . 2000 = O. - B
by Arenolton Pemod, = N = = 02 day= 4.2 howu
Q 10000 =
c), BOD e renovod "/Ms‘ue%&; w= 9h—Ye ¥ 100 = 150-20 £100
N 1SO
- 6. &+ CVQ

Cl).{\(O)/kkWQJl’,'MC ’Looxdnacj hoke , L = QYT _ ¢
vV S

= 0.35 kg of Bob [day/mi

X, = 0.25X80006

® = Mors ©of MLSS in denakion tank
S ors o{) goida  waskead, P‘anozj

e).

SMars oh golids wasted, pan OLOC) = 2X3000 _ ggn kﬂ /dozy*
' 10




1) Yoluwe ofy JoUds waste, poL o{odz Mons of solds wﬁblred@
X i

X = mglt,

= 600 k\g/do\\;j

10000 x 16

= 600001 = 60 v [day

@

Qw Aw + (Q_'QW) Xe, = 600 kﬂlday
Xe 18 mot givem . = Xo =O.
Qu Xu = 600 Kglday,

Qw Fay AKuw =V 600
kﬂldag
(mLD).  (mglL)
v Quw = 600  — 0.06 MLD = 60 m° }
toooo
4
g) %u. o~ 1O . :
T
Svi = 10° _ l06 — 100
Xuw 10000
h) Qr X — 3000 0.42 v
—‘——Q = ——Z————\ . = ) ( APpPYOatiym ate )
(o X \0”  _ 3000 |
SV 100

+ Io *ﬁ'W’OL encack vodue o{) %‘;, write wam balavco

@quodtom anoumd. Xw%dw& dooifin.

Qe: Xe

st

R+ Qr
_._3,’

l
| J X
AN
QY‘ @U.) XLL

Z
<
v.. o v




- xR

= Mooin b — Maosd ouct

(@ A+ QY) X = QeXe + QuXu.

= (Q'—- Qw)Xe + (QY + Quol X |

Bux X =0 (mot given)

GOOOO'F QY> 3000 = (@Y + 60) I ooono

. +3
Q = 12469 "vrf/d,(ky

—_—

> Modifications oade 4o CoOnventiong| ASP:

N TappeYed, RAeration. Q2 Supply ,

Wil

—-'\/Cm\»j‘b‘ﬂd the O, g“‘PP‘&‘ %ﬁto’h’\
wler o outlet:

0 S,EQPPei Aexration .
. 5 » /

Do Swﬂ?\éj @ .\mqj\;h\glz .Pc'mm"u '
~Fhin  wld bm% Ao Jep bi o

02 Supply

N UJ'HLJ'.A Odd‘O'YL‘
O,  supply oend, O ubtlicotle
4 S

‘. v 02 suppk,
T NN

02 uHrVsation




3. Extevnded aervatlon @ @\

- No ortwicial 2cpply of oopgen

~ Woste wodker xposedt 0 Lomay poriods 4o frm akmosphone

- Maim  {eatunes of uxckended.  deabion  asne ”
() Lo dabention Hme (11 o 24 houws) ;

W low F nakio, (005 o o dayt ) .
[\

— A oocdatton  ditch  (oual zﬂ«a\o«pot Shavvel) wetks  on the
Pw‘mciphl oJD exkomdad  conatiom,

waste
4. Contact Stabilisation . woaten |
% Supp
Py C
_ \

o waste

WC\M
- @ Pan of odddation ditch.
l Oz Supply

~> Opevational Problems assodcked, with Asp

(f) @Mﬁﬂrﬁ (% )Zlu.dﬁe,

g@":k‘l.&d, 9‘&1&\9@ corttoi e -ngQ_ ’Y\wa@L 06
Lwe cellt. fj‘xe_d accdiwe the odood wUs \/Wwfv
ammd.  rokaose 'v\k-\:)Lo\?eY\,, Ik 'Vv'rbng\?eﬁ o o ° o
| QA
4he  Xe volue. trapping of
| (Qe medies : h"r’cvogeh 3q5.
~ lnoveose Qr — devwose O

— da e ose Q



(i) Qu\kjwzj oﬂ Slud\ge.
. ng@ uben Oé decd, cels  in sgetbled g?Mo&?Q ad

gnOuJH\ 0{) {iLamevv{:oub G’HO\MW- (OCCUU\A whemn SVI’:IBO)

— Rewnedies :
0) @T\M\ﬂ dowr.  SVI (.'1’-100).
Gb noweane PR
Tty gh e ase DO
dvy Add '\mxk'mlewt_a,

& deoweose F o nadxo.
\'s)



5 mov, @ @\

roy 0f. TRICKLING FILTERS

—_ Umck\mg Jitkors  wonks om the -Pnh-\oipba 06
atathed cultunc x&s'kew\.

- gmck\fw\\j Fibkers covsiets begl a& Mﬂ%(ﬂ Porvne ahla %
. e ™Mediq -

4o which Y™eno m(jahAbm tne attached. Hmo‘tﬂ'k SR wagte
woken passed .

_ Mua&b baont matanial W wed as vredia . Ko ob medi
el
narge howvn  25rm Ao 100 mm Sie. ([nokem bricks o broker

,3%‘0"(\2/3) . @C&Ck&d. AOL’Y\o(.o’Y‘r\g tn %e 'tl&w' go +he KLU\.&CL(,G- 0%

‘the media, miocmobial %\:L'YY\A e aktolhed.

— Beoratmasment 06 _Q?Hra,é\meo(,

bro pibm from the fundace s
called. 3]0\4.3%1?\3.

AW Ww
7 ) 777—\-'7;‘.; / :'::, B8 =
g g 128
) Z AV
.; 2 T S2 S
‘3 ST A
_t:-_t-o ’b:‘t1 "\T:—‘t'z
=0
3m‘ckumj N Xecomdw\d > woute  wacken
7 i vton, Clanifien 0 dieposal,
- (Eflluent/
|
o — Cihcudon Fank of diawmeben 3.6 to 60 m

SQPH’L = 1< m



- Design of Trtckltmé FiHers

~ based on empinical  forn wlo by NRC ( WNaional

¥ NRC EqLLQJc’Lo'h..

g%@aew%j ofy BOD newoval, M = Y-y, %loo
Ji
Vl_ = 100
1+ oaoow\l@gg
vF )

whare _Q__HL —> Ongamic low(b'a Nate (@) BoD lomd&'ﬁj neke.
V
(kg of BOD/day/ ham)

VoS volwyn e o{) Jcmk\,‘ma, %il{r@k <"1am)
Qy; —» +otal 8D (kg/day)

F — necnculation acton.

E = 1 + R
(1 +€-1 R/I)Z

whene R, necincuk atton makio

=  amount of efpluert megyded
avng urt of l\’\ﬂhe:f‘rb cppLied

R
i

% Based o F, tnricklimg {iltews ane classified as:
1. g%mno(a?xi Pore thicklinj S trorg.

R=0 = R -—p & F=1



0-9)

Qi

Ra

Q_Q_ng’\n Rate Vntcklmé giUcQ?ls.

R>0 = %m & F >1.

¢ R
o
n = _190 = Y % Qy
|+ 00044 QHL
13 oo g
k1
Y = 200 mgll, Y, = 40 gL
YL = _2_‘90__._‘10__)(_100 =‘§’O°/o
8\73}_ — O0.13F5 kg/yﬁg/my: \+50 kﬂ/l’la'm/day
Y = 150 mgfL. 5 F=1(1i rot gi"e“).
1 ha. m = 104 -
1\'\'13-: -l_. A+ .
(o*
—_ 150 —
Y( - ___.___‘_y_e’_ X100 =

100
150 1 4+ 0.0044 | 17350
\X 1

:§ Ye = 23.3 mg L




3. Q = 6 MLD.
Yi = 150 mglL,

Ong aric Lowu«g noke = |F5 \9/"“3/dad,

Q).
= |F5D kgf%a'm/dag,
g(,mbace, ].JOO«DU.’\a noke, = 2500 ’l/h’\l/otozj‘
| = 2.5 n?/n{'/o(o:j
Q.75 l&j/“‘s\fdozj = 6 X150
\"
Yol urme O{) %‘w units Vo= 5142.86 wd -
Bunipee, “ansa =i 63108 oo ot
2: 5
Depth  ofy itk wit: = 54286
2400
b) : 'YL = | 100 - (00
| ' +'O’°°",§°?_ﬁ9i_ 14 0.0044\ 1750
vE
= M 24,45 %
Ha S
C) k Haxloo = R4 45,
i
= Ye = 23.32 g L
oYy, Yi = 120 mg (L , He = 20 mg L

N
W

|



_R__ = 4000 = gl AR
1 2200 "
= 1+ R/1 I+ 1.9
F I _ .
Q-{— 01 _E_)Z Q+ 0.1 x1¢)2 =
I
0.€3 = ‘
1+ 0.0044 |2:2xi20
Y X 2-02
= VvV = 6383 m
>- @ > Sc
u o S'l'hg]@ Stage.
Stondard TE
<
—>——{‘ = } > Sc —>—
v ¥ O—‘ a S'l‘ng]e s{-age_
: : lﬂ.’\g‘n rate. TF
N Fra ~ @ S @ >
\'} U " g ‘two stage,
std., rate TF

N
N

g two stage
H@h Yate TE



— Opevatioval Problems associated. wibh TE
1. CPS)/C"\\OOLO, Problerns — ‘&(\‘7 Nuws AN ce

2, ',PO’hoU‘hg Problevs — odoun. MusBamee

These pnobtmf\A one Mot presemt in ASP ( MLCU@UQ,% 'VhOOU)W\)/
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 onesivy SECONDARY CLARIFIER

- gec,o'no(cv\zj ze,beh-rg tank,

- Xaco'hobw\ﬂ qu\i{g‘tﬁ’/m \Kotbuo TYPE |y gewﬂé

- 9 e 1V 4 \ ‘
Yp ”%‘“‘(j ®  kvown as gﬂ&? nemsl on M{’H‘:hﬂ ar

Zone xe.JcH/Lh(%’

mat of microbes

— BPesi s ATy SHENERTR R,
igr oﬂ fecom 6{0.7\8 dau’ut-,e)L A T3 >
AL LAV
besed. om ‘S ltd’s  Fl ] vy
g ouas X rRCtl-e IS IS T LU
\
X
VRN creens Grit S ki { . 1
~ |2 K in, Pr Aeration + S, X
N B R e e R e ey
-"] . TF art QY'J g&‘bwq
X0
7 Sl '
» Mdge, S ‘(Slu.dga
> <
it ’ Slu_olge treatmert.

sludge o disposal.
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07. SLUDGE TREATMENT

— Sl uolge theatymant W almed 4o achiens .
1. Volume  medu cbion
2. g ‘EJLQ.’Y\S‘H\ WQOLMC,']:?‘LO’YL .

— Noluma and s-Jcmw\JJck nedudton Of  sludges ane. achinved
Ua'.

) Sludge —{{H.c,keh/t'vg.

2. fludge cigesttom

3 Sludge wwu%“comﬂé.

¢ KLludge dewekoring- and dregimg,

— Sludge +Mokeww8/ W adkweved. bav concervbn o;b'vna/ the gwg%

by empulalon of Cwxy

_ Xluo(ge digestiom X JE Ny L‘U amaenoliic decomposttion. o
reduce 3JGM“69‘\ .

— Sludge conol‘diomd/ W dome to improve dnaima.kﬂ\ibd o)) Bludges.
_ Jwdge MWMWW(,)V “aonel. g mmovez'?\rzm@mr\a/ mostune drovy.
glMdga.

—> Composition of Sludge.

_ gﬂwige, W a ™isckune ob WAkN  gand golids
— % comtaine 0.25% to (2% solids and,

8% T 94359, uyaton

S?uo(g@.
|

Séuds Worter

i | ] (worstune corvbent)
Volatile Non Volatile

solid g solids




S

— Moss Volume TRelation of Sluol.ge. Q

]O.Siu.d.je = POGISS of Sluolge

Volume of Sludge . -

Sslu.okje. = F.S’lu_oLge
chd;er
%% A % B % C 100% D.
100 _¥° 'o A o
1% SA SB &

100 % volatiles o/y MONn- volatiles :
Seolids Svol Sron-vol B

106 _ % solidg 4 o waken :
Sslu.olge. Scolid a Suw cckor. :

100 . — % 3olids _ | % waten

]Oslquﬂ e P solds )Dwod:e'h

glwdg@, tortains  98%  wokon  awd. mmaiw‘mg w Hud. 79% 2oud,A

are  volotile  whete Sp- gn. W 1.7 and ne,mau'n\/‘mé e Mon Volafr,

v tbh H.gn. 2.4 Fhind, Sp-gn o} Xh/\dﬁ@ ond Psmotge.

100

Sebedgt

— = Ssuds = l.q]

_ F0. . 3b
\‘q' 21:}'

10Q —  9gg n 2.
= qg + 2,. % Ssl.udjc = 1.0096
1 1.Q\



Pstwige, = 1.0096x (000 = 1009.6 Kg/~?

— Volume Reduction of S?uclse.

Po_ncemt

£ ok Py be Hhoe inital N Mo ftune corttent of zmogje
cnd y, be the mitial volume o} 3h4dﬂ@,. -
ﬂ% % mMolrtune comtertt Ob Sludgg s necluced, o P,

and voluvne decneased *o e,

Sludge (100 ky)

N 100,
ln) /\
L4 G Solids (i00-P) kg waton. (P k)
QOO'— p‘),/° P‘ s

canc. Of solids in sludje = cone. 9 Solids removwed = Cin *M

@mwhb\aﬁd\r} of ¥olds (dng) i 2ludge,— come. of Solcs applied .
e%tdé’h&} of nremaoval.

Cs]udﬂa, = Cln X "'ﬂ' ("\3“_).

Total mace of vy b Hdge, W = Q x Coy,
(kalda)/_) (mip) (maly)

(100-P1) kg o} dry  golicls pnroduce = 100 kg of wet oo dlge

1 kg d’}j golids ?hOduce, = 100 K o
ot glu
100 — P4 J OA dﬂ@
M ](3/0(:1)' o{) c{'r\ﬁ ol 'P?\Od,u,cze, = 1QO *x M ’43/Otay of wet
100~ P,

dhwdge .

Maors of sludge produced, ab m.c Pr= 190 g g
GOO'—Px) . )’




qé.

H.

Nolume <

~olume Oi)

at w™.C P

Voluvme  of

at me. Py

loD—¢ ..

Red wuctov.

ho=

100 -q¢.

100 —E;"

[00—q ¢

S

Xho{ge Produced. @ M P, I(100 )
PO S
1

\/1 (IOO*PI) (PS(u.olge)1

100~p
psluoytgev.
:dge pnowwd} . = _loo v W
(100 ~p,) (‘057&10(36)1 '
- wolge. rPnod,uced,} v, = 100 ,
(00-p) (Bludge),

Ve (100- P2 ) (PSludae)z

Rl

100 100
" ‘Psludga)‘ = (Psu“*ﬂe 2.
Vi (100=R) = V& (100- P),
]
Vo = (100-9,) V,
(00— P}
O@
R
L2
12\ G
WOLT" 0
PR fgfg’oo A
* V O ST
¢ &R0 oY
< 3 . £ - Q»
Q\'@ 4_?'( - C."ﬂOO
& g
2 AR
= 0,25 V, @é‘b« 4\60'0’
n vdume = +5%,

w



OOI S-aolzgg = 2,2 .

oo” . 2 4+ 9 - 2 4 ag
S.SluaLgQ. Ssolide Sw akon, 2.2 1.
= Sdudge = 10N 3
Pslu@e = S:S]-A.Ldlje_ X )Du.)a:;(;e)l = LOoll Xx 1000 =— 1011 kJ/ 3 _
R = oo— P
1o Ya. 100— Po. X v,
100~ Py

0.5 = 0o —age

100—Py .
P = a6 % (moutune coviert),
o Solids  covberit = 100—qb = 4%
ot Q= 45 mD; Cin =235 ppm =275mglL ; ¥ = 557,
M Jotal vram o} Obtj solids in sludge = Q% Cin ¥ .55 -

M = 4.5 x235x% 0.55"

= 680,625 kg/day

NVre}Lg'Y\% o{) ZLULOEgQ éPhOO(moed(, ?oJL dg @ e = 947,

= 100 ¥ 620-625 = 13 015. 625 ‘g/ah_y
00~ 96 '
0 Voluvme 06 z’(Motge, "P’T\OC’(MCL‘?{' = M = 16,682 w°




N S{:Yehgtk Reduction

- g—kne,%-lﬂa neduction of slwdge ; e, Bop neynogual iy Cahm;d_
0 Uk b.j avoenolic olcoo"m? oM kno wwn ab Xltwge olig %t‘c%n
_ Xludﬁe digestion OCcun tn two %4:03@4

1. Acid %’QJL’YY\GYTECC&O'V\ H:o\.je,,
2. Methame Honvmentation,

— Aad Yovmertabion

Sludges > Awd Yovmow.— s duds
(omomnolyic  acicl Acetic acid
“A@’L*mkv;\j bac,{—e)ucg Bubyric acid,

Prop’\onic_ acid |
— Methame gmwew%a&on
>N, G/VIC,’{T’\\Q'Y\Q 6@’1.’\'7‘\(’)\.6 % ~g0~b%.

Hida
(aneenobic methame CHa
*AMM?\J backeria) o,
Hy S
) 3 ‘gl""dﬁ% ane. a«nopmob&ca,ua ouju%e,a{, (»\«7 W,Lq?j a reachkon,
H ‘_ , 4
k/'v\OUJY\. ol gu(dﬁe @‘29@6'%07\ gas out
' —>
\ Floatt
g —_ Sludge K.D’tges—l;oyu /qgkee\{\ﬂdmhe
— ain Hght omel woedken teght
rnemdan  ylimdnicak tank
- Raw sludge
— diameten 3m o 60 m R~
IR RIS PR R E
- haght 6m 4 12m Fx | flesh gludge e
7 digesting sludge
: ‘- wewlay —
— prowided soith C;\;E:dv‘u:ql,. digested. sludge
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o~

Neg = Vi = 100 X \2)
(160 - P1) (Pslu)‘ .

V4 —3 volume of diﬁ%’ced, 8Wd3e/atoa.
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@opukodo“vcm gowel = 10,000

Sewage {loco = 150 lped,
= 80 mg L,

Jotak BOD applied 4o pond = 150 X135 X 10000 X 200

= 450 kg/dﬂd'

HAraea o} Pomzi = 450  _ 1.5 ha = 15000 n®
300 i
Debervion Tme = M A4 s In 300
K Ye, 0 23 30
Nolume ol PO'YWL = Qx DT
= 15000 ™™

0.15 X 10000 X 10 =

L =
B 1
Lxg = 5000

B = 61.23 ™

L = 245 ..
H = Yolume _ 15000 _— {1 m
HAnea 15000 —

//)onlaﬁom — 10,000
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Qpwr = Population x P capita .wmh guppb * hackon .

Il

10000 % 100 % O.§ L/"‘?ﬁ

Joval Bop = @Yt = populakiom x poL capta Bop |

0.€xY; = 10000 x ‘iOx(O_3
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Q | S
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Pavarrmeter Domestic waste Industvial wagte
woaotey : watey.
BOD £ 20 mglL <30 mglL
_ <250 mg L
< 250 = N
cobD ™
<1 IL S10 mgll
O & greese S0 ™y
O
Fobal < 100 mg[L <100 myiL
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wiaken boogj om & own - ‘Se]wc puvlﬁuxﬁoh cmPac'x{;Y’
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@y Sed o entadion
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& Red uction -

v Disirfeckon. - due +o Sun light.

QRCR -+ chw
CW\‘Q,X =
QR + Qw
P—106.
RNe] Rw = {2,000 ms/day ®@e = 40, 000 ‘ﬂ“\?/o(q),
Jw = 50 mgjL k= 3mg L
Jix = 12000X50 + 40000 X
mix o~ A 13946 gL
N 12000 + 40 000
ATV Qw = go V*'§/S QR:: 500
J 3w: 200 m\qIL 8!{ = € MglL
Imix = 50X200+5
‘ = DOXE  _ 25.45 mglL
500 +50
12 Qw = €640 im3/d = 0.1 w{a/g nghz rngjg
Y Tw =25 ¢ Tr=15¢,
i = O{ x25 L :
Tenix + L2 x5 - |55—?3F°c

Ol 412 B



03. Qu, = sl rils G = €3 s

(DO)W = 2 mglL LDO)R = ¥:3 mg L
PO iy = BiX2 + 83x€3
= 592 mglL L
1 +$ 3 == Z
04, a) Ymix = 12000X50 + 40000x3 -
. = 12: 946 mg]L :
| 2000 '+ 40000

b). 3mtx = Lo(l-—(—i—kt)'

13946 = Lo (1— 50'23)(5).

9 (DYuix = 12000 X2 + 40000XF B.846 mglL
12000 + 40000 i

QQ,' 7Qa7b€ . O‘b 'M'Lp'ajbton — nate O.b M"’Y‘\O\JOJL = 012 my /L_/\\TL\

Qw = 30 10 L/day P = 5rds

= 0.35 /s

CR = (Of ; :
Cw = 25 mglL -

C £ = 2y -
mix 035 X255 +5X%0 — 162233 mglL
0:35 +5
Yime taken 1o nevnove c’\'w/'m,ic,af/l, led;u_e}: [ 6233
"\)Cj raven 012
= 1853 howu
- = 4%301.3 ¢

rukomee.  wupko W hACh,
Proto P } D= Vvxt = 0.2 x4¢701-3.

cheracal nastdare parsist
= 9340.26 ™M = Q.34 km
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pon capitn BOD @pwr = Qw 3€:Hw
= 0.0% kgldayv Y Smg L
mix = O mg
Qw = 50000 x |40 3 ldls
= 0.081 wJs
IPX24 X 60 X60 =
3L = SOOOO X 0. 0% )(|06 = 50O M3IL
140 ¥ 50000 '
x(jmix = QR 8R + Qud Y.
| e+ Qu
5 = 0.13%3 + 008 %y,
Q.13 + 0. 0%l
3w = He = %.2 mglL
/Penuz,‘h'{: e. punifiedtion >
age  Duoifi N = S —Ye
mmgd, @ ‘EMM‘TT\@W{? PLQYT{T' 3* oo
1
== 5 — B »
00— 8-2 *100 = 9¢,35¢8 %,
500 ——
Lo)w = @0 myg L Lo)g =5 mgll
LO “ = . * L + L
(o) riae Pr - LO), @) Wol, = 12%54 2590
Qr + Quw 1242
= 1314 mg L
cls aner 50
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- — Stvreeter- 'Phelq)s Equationg Hor Stream ScmLJccc{—Loh
SATURDA)(

@ O:)c,ago:n o(e;&{cﬂ:' ot v ouy-\g tirme t, D{_: Ki Lo (—Kl'b _k‘z-b') +

Kz - Ki =
Kot
DO eKZ
@ DO ot oy Hme 4 Do)t = (00)gar ~ Dy,
© CriMcal oxygem deficit, Do = k. L, oM te
Ko
® Cnitical btrme, b’ = ! In _E}_(,__ Do 2= K1>
Ko — K4 K1 Kilo
_ t.k’;)'\@\e,, -LO e 3"\'1?( i
| — e——l<_1 X5 :
Do = inittal 0%y gen o(@kcc;;t. )
K,

SN de%en@ﬁo% Nk comgbaye.

Ko —> NeOxygenation  nate. coruwbont.

Q At ne avn wikh CL -U,C\Lu nevke oé 56 w‘?/g

'\'wmfi*g No  BOD  with
DO 2 n«g“. necady el 1 “3/8 Ob L aste waken  with no  po

o, '%w:o«(j o BOD o 30 mgll. Gimd Oxygen  dolicik  ak

5 km  dowretieam  amol etk eal, OQCBQYI deficit Algo %ﬂhd out,

Do v e Aven  shhan~  af 30 Ko dg cometbnaoam U velo gty

of Jlow w o5 mfs. Do @ datunation W oM wamed. W be T mg IL,

K =0, -1
ngC’ﬁfh 1 05 <JL1
Qu = 1ok Gh= 5o Ke=1 d

Yoo = 30 mglL Ypg= 0

LDO)UU =0 (DO)R—; 2y m\?lL.



Yiee = M = 0.58¢% mg’L

50 +3
Lo = Ymiae ~ O5¢8 = 0.641 mg]L
T kit — O5x5 .
\— ¢ 1—e i
DO mie = OX1 +50x8 < en3 mg L i
50 1 T

$ritial ooygen defidt, Do = (DO)gp — (DO) mik

= 94 —-4.243 = |.15% mgll
Girme  takgn to  Anavel Skm = 2000 - o000 S
05 .
= 0.116 doy :

ok
; = 0. 6 d = @.5X0.64| / -0 .
Qogygen deft ot 5 kem dls ('E 0 a)’) ‘ — (eo*sxo'

81X b6 ~IX0. ¢
e ) +1.158 e

064 mgll

I

J ime taken O tnovel 30 kwm = 30000 _ o.694 day, *
0.5 : ,

Oxggen  deffcit 30 km db (4= 0 61 4) = 0.5x Q:641 (- 0530.694

{-0:5

_ -1 x0,6¢
S 1106t L lee

DO et 30 km ds = q— 0.1 =§&.3 mgq L

> sbcal He, ke =
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Ko —K; Ky XL,

1
el R B (T Nl
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Critical, Meygen otz,{,La,Jc) De, = K_. Ly e—k,-(x'

= s: . '-—'O'SX -
01") X0.64 o > 0 ]
= 0.32 mgllL
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