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LlJl i-Jl (5j' I Gi.rJ.ll "-r r-,',t- .LUIJ ljcl-:Jlj il. Jjll J:lJi)U 4+ill

sijl .-eJjll isjljl Jl :.!L:YL o;lJ.\'t qr- lJjlt !_x.* ,!,1 !r" ! n j LJ

.-J--:,Jn-J CF+jl LJ>ll nLLLn:Yl rj,l ,.,:r.J\l\r .,FJl ilr ot! j" Jrj
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.;*jll aljlill !-i)jiL

.p_*lt !! cJ9_5 t i- t JlJ As. L-ll 3JJ!t crtct- J).: rlr_rj :tJ,jl cJtet-

.dtYl 4+r er l-*-Yt lt+ plt u: :l.t;e ;9.5r)l pL;l

.euJl d!-i J).i Lr"!ljl3 -i+Jl LL-, LJx. :ru .iiJr Jr-i

:cJL:JJrl L*b:4.1

:.r! L+ .t Jilir r ,;t;-ll "!- d ".-*l' :E JJr .----

.,' :i )Jl -,' --r ris) :-)-L.." 
"+U.Jig i,!l- I !1\ .l -s-i J' -iurur .,A ,

JJ.r k; Jilijll _5e., <_* JlFl dLr 
-orLc (a.:i Y crEJul c:Ar (-Jl .. JrJlYl

.LIa i+tlj 3l'lj:r :lijl

:i.:Jl+-Jsjl,:ljlnl : 2.4. 1

' 
j+il q;j ,juiil .1r. n_jJ: d aAt,r lrrll Lr-dt J*Lr.lt L-j. di" !+tjr !:ltjLir ji,i

Jl iri" t-ls_ ltjrill .ljLJl Ur.+ \:Jt;Y , ,,tui, +trJl ,:)t-aill o+" \r3 rr-|-ll
'iliijil dir-Yl .:.UlJl orA !*=jjj .Cjl..!r,JHYt q+-j,j11 Jt JJ;VI ..!LriXS ai'++<lt

":r p,al s -1 4.i-Lill (:tclillj aLl.ll 6)u:i ue 4^$l rtll !,aJ :!FJl jl_.j'.lt-

,!;;JtJ 4r !l;ll 6l+Jl .tFt {6}jt .r-..nt ..:,u}J\sjr-dl :d Jt/t

.3)J+ill ,n'.:Jlll

q;J .{J Gc)Ul aiU^sll cit(r^ll LF+ alc 4^i]l1 rul !r}J .!J.-cXl il!l-
. Jji-ill .aj+jJill ,i-l:iilll a.:t'Jl .(]l+JJKll ,rt"L*)l .:,Jjiill

=r-F :k.:..J A:,\i-sj]rl 6)l.ou:11 Lr.,+ ir- 1^. Llt :lJJl s+_, 4ljul trrdj_

.at$Jl .ljj_sYl, jsjJqjl



rrlj ,;J+!: Ur-l_Fl qr.,rrs. -rJ.)L;ill 6ll- e-i 
".rF!l 61jJill tul -lo^ lrr,j

!.J iJi,jllj !J,Jl A-j--XS iJ. l+.S" l.JjCtJ 4.JJ-,!-ll Gl:LJl !,-;.J d_-Lr tijju) ,,tl^il

', a ,tj qlJl 
"-,A ^Al

l".Lill drl- .).-aijl 611- rr, .l+lJJj Jlr :i.!Jt e.ri:r o:Jr

J.! L€j. r-jiill t=4 dl )r (Jqjvl GTJJD & ;JL: Jj' 6EtJl +,- al ..HJl

.+LJl J:r,-1, ., .lJll : ,t

gl+ill_J djlJ+ll cl:^ IJL; ++ rs --tJ ir_Jillj o1!l d r$c ,r J" 
.:.i,6Jl f]! GJI

(Total solidsl r,:ilslt itt.I rtJ4lt:5.1

Jl ;!J.:c rlJ- .rl i,L: c-15 ,lJ- .-!!t "q4 ilJ|.Jl ,,,1tjg;ll ijis Gl., dlL,

.{TS) .{itsl irlJl rl!1 L)l.L-l iJ-r:Js Jt ,e};c'y

6jlJ: Ljl fsj dF! ol+ Lj.4+ l5il4dlt +Yl ,,,tl:ill .ra 4-+.1" J^+-

JA !f.Jl ,-J d\.ll ,j:S+ r.gil ,-,lli rrJ-, .l' J}=.ll lJi.lS "5JJ !p lsJr 105

. mg/l -1-a \; -1e; ejSil i:lJl rljJl

:aEjJ+ u. 4l5ll lrlalt rtyll Linj:

r" JAr:(TSS) TotalSuspended Solids +iltJl ilJl .Jl.dl oJt^t 9_e al-,;.i
a.i j.;.)1,c ,jFlt lr'6 !ill-! r; Jt orl".r- 4,-.. C$j $ -+i} tlJJ cj.'jl, j+s:

!;IJ J.,iLhil ..+._iX d,.if -}ic $1 ,6rtJt .=+-)ill JEtFt g., ,F!lt .=+,J,I J,.1-!

6 rlJl :l sll ;o i.iL:l 4- 
"l . $

Total Filtrable C$J:X i-lrlill irl.ll rl3ll ejt^l 9r e"Jjijli-i-,;-1 ;-c. '.-^il1 e-p.e

.cl]u cj+r (gr_F 4$) ;JlrJi ej+ !- rrtc -iJtjl-J :(TFS) solids

e+ (l;-r* ej+ ir^ ,,t. qjs& i-iiJl a.lJl rldl a- rj+ gl --!-{+ qYUl ijls s.rj

Jlri.Jl u"GJ .!,* e+_p 600-550 Ll+jl d ;JlF LJi \:.i rtll ,rA i_JAr o!r-i

Volatile 6jJ!l iJJl :l-eJl (jJ-:,Jl ,jFll lrA c--rj d+- jlj-Yl isrij J]_,1.-Ljj crJl



tuul O- J5:n _91 _.y-LLr r._y-e.r .,9 g.Jl 9_l qr$ -rt g9-,) ,j+-l ,solids _VS

Non Volatile or Fixed iiiill Jl ;JiJll ,F i,lJt rt.iJl rjJl tra ,,c1j 1,6r-Jl

!: ptc js,L elJ! ;L< 9_:*).lr csJl Cn J6l g e:Jl cj.lr ;K !"Js .solids _NVS

q/ 4]cl"ll .j!l .!. ,JF 4 (!r^+) qJ;:" ;ru- UF sr -i_Fll .!^ Jl -1,
.g;_nYt +!!4slt Jt Lj":.)tll IUJIJI cri JJst J*l slc !-Jull

::Jilr i+Jr.r.U!:6.1

: crJ":dl oJill o.!i:1.6.1

- BOD' aHiJJ)l .F qrJl 6\4slt ',.lt-tt ccc+ _,!,-, JJ":JI nrJ]lt _j.lj;

rldl "o!SY Lj)l'll Ur=."SJ!l +"S r9;U+ JAJ -:Biochemical Oxygen Demand

20 EJIF isJr -aj i-:ij i!:! .:jJ<J. Jl l-e-lrFJ -! Jt or j. J :rFJJt i] -Jt
t-A lr 4ri1C1 ir ,6+ll L o;Jl 3usl1 !^ alil iL-ljJ gl.)J rt l i.,; cj).-.r a=:-

4r.js:Jl rlJ4ll i-iL-s Jlr<ill LjXr J!-6JY| 4:!"S J" 0.66 r=s_;'J g.slr .r-{ .q.:sJl

BOD .r$ L,,lS t.lsr ,rr-jl J^ 4+r! ;JJ3 -i.Lij rFjlrj &611 d;Jr .:{rr rlujl

t:sirll +1) cr eJl 'l;<;rtt 91, t' .U.t Gll .!. r+ e:.r'lt -1JEl Jis t"ls Lljf.
.taJ+J Nr, COrnljG ar- d$j dc J's.,,l{ c5(l (a:J++lt !J*-aJl .:1j]t(1l i.j=-1J,,

gr" ei; d)ailj ,J\t<;111 lia isj! cr.tj: #1 ir {+ll .:,t!isll ils Jl i.iL;YL ;l"J

.mg/l !l:=.1l J"tjJ jar .;l:ll l+uil !r-Jl :j!1

Chemical Oxygen j!-$Jt'rij+],"sryl lJtil gc+ qFJl rrjiX ;l rila :XjA

Demand- COD

l;J"Jt :t_r-.! (!J+Jl .-4lJ)

ii- U4S :rL" i!-ly elLr; a.:i;ti

a-i:ljill aj .;,Jl .rl!t Ja

*ii, , .ll ,. Jl . Lllr.

1-,:_ !-Slr r$)tl Lj)Ul j+,lr)l qx,J_rL+:o_.r

it+! ,aLsr Jr k!,r*: -i Jl oF ('.i irFlr
.'o:lJ-

r,[ o) 1 J.i BOD i.,13 dF ;rLc JlsI d! Ji JirJl l$J

(i+!SD \-€+Sil aS4 ! Li dl 5.. ('! ;rFJJl r.llil



l.rar .r$Yl !L' jt+jY aJl l-sJ. , ,,<J. i.iL;l .jl Lltr (r.Jr(+ll ! *Jt driilSl

.1!lill 5lJ^ u. +Jl a- :rrlJl iEtlll J Jl or j. C- &t ll J:: i$c' .rs.l

: crJ".aolll {ilill cr.lrl:2.6.1

:kj. 6+& 
'1':l_r,i.a 

gJ"-tc)Ul gJjjll u"l-il

"!. (," L.r:+:,,*ll all is-t +JiL iJGi $t :PH p-,)31 +,!+J qxll -ijl i

rl (PH>7) i,r$ rr (PH<7) 4+-t- la.lrs e+-.) .t1Jl i+g.J' J+.1 ..iFt

.=,ll "l+"i LJLL "i!l J {nljl' _,j$l

pr+Jlgl ,pu 8ulils (,i.j jl ni:9-,15

6uyj.s r_r- mg/l .lsJJ L,!"lijJ .oll.\l

'trn=/J uLl}

z:L"l !S;6:L1 jc '*! -,-,JSjt-
mg/l 6l\9 lFljjij 4:rul

Jl ,:I+"SJJ+A jsl> ...,' _,t--J :U!,.-+

.rr l+-L3+l' J' e.* r.-tt :l i;;ii-ll lr

L aLO a.;rJ

i_liilll .){.ll rr ,:LJ}Y| r1 :ijj+1sl jEslJi jp _p,-:J :r."LJl !r.rc)Ul rl!t..:

.!€!lJ! .:$ll :j.i J,c crl !o$1

. -i a.&iJl u.sr i , *-u *Jl ,

.mg/l 3l:=-9 ;"15 j .ot'Jl

: djlil! ,3J1ll u/tj:3.6.1

,.rt 3n3 .mg/l Jl PPM lJjCll o! elj1l c1::3r gi J1 cl:.os a;tJl i:!11 erq

.Ch4 jqJlJ NH3 l+.y)13 HzS L_.u+_rlxll +S]S .ill .!. \,/ a]juJr ntrul

: lrJ:rll &J'!:ll O.tj :4,6.1

ir+ L1.qJ (.,ilJ+ll) rr-l-ttl a:..hll L_.-aJl aljstSlL D1.j-ll qe .!1 3!:11 6 r*:
Total Coliforms TC.il+.-*n \risYl .xJl !jJ* Lls,i-l tA)lsl .Jl )l .ntr:r

FecalColiforms - FC ljljll crq*Jlr
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.f,-)fl k-J+ sll o_LJlJ at-til -U]i" oa .t+lt ,ra ef +l.j,.ilt 4:.i Jl ,jl!

:4pti.ott {d;ilt:2.t.2

q,t JS- -ij:.-: ,'.J- :;lrr .ll Cnll crlLc ; L\ir.".ll Dlrll r). isj!:jl .)L:ilt eaj

:turYl ol;r:3,1.2

Jl .kl3,- cLil ..;Lt-)t 131--i LJI iJS.i:1j- gl ,rJc i4-l-+,.+ 1|t-!l "F g3'
clu_.r_r a+>t a- JLt-)t "'J- 

al^i 1", i,lrri ,',r- ,;r;ytj ,jtrJt Cll ,jy l.3-.!,>

cr-J 14i-J .tl.r-J \;lc L: ,t !5ll C!-yl L+l \; "_r+tS &t9 -L L;.;c :tj-,

.i-ilrJl \'.i !r-Jt .j .ll atliJ l-(,lj Ji-t-yl JlJs

:1.,!J+l 4,,LiJ Jrta";.p O,. L.J..i.ll olJll :4.1.2

;.r-.j kri eul JiLr .4-il: iil- J*tc 'o:c -L r:-Jl ; Jl .rt. ,JJ,,j -+-

:1e -1.:.1i.!- ce ;JLe 4JiJlJ %99.9

ilil! .!lr .1

.r_ii=:Il+l,t! qJ;. :t- 2

O;lJ-)j i.j.l* 1j5 aL!i< .3

;-.:"Ur , ;:-i . *JJij J:,l'ill 4jr; :l J. 4

.q!.::ll Ljlli. a.J q.=c :13- .5
i-ljin arL-" .6

allj a*-:- C)-l .7



ctt+*ll oli alllt .X-bilt:2.2

i,Lll dlrlr a,) '}Kll -L gJ.:r Js. JjL cjsi .l' i.#jr $ull drLJt 5t+ Jli
ijr;:ll i-:rl.) a-1,.i; :.a.Jjs i5ilJ L(! ',,-irij rsjs,i:Jt a-i;rs e.5sj t r; L.1.,, \r,rl..:-,s]_r

gJ-Jl -.+ll c.,L',F. a" i+jlJl Ll^llr qettll :ljJl J'" ,eist i{-lris # il-jr
6,,rf ll- rlj- u- !.-Jl c.i Jl is,.,j (,r u"tll !4 LJ 4t;)t 6UI;J

C-r.-iJ ryyl urijt tt +rUjt fCl u- \3,-,j Jr-jr nlJl Jr) C-r .Clt..!,t.i.:ytr

4:L &j ,4-:r ,jc atlji. ct.rll i,Lll :i:lt rrrt^ i'r:3 ,;.: is isJS illJ ,:li
.;iJl a; ;l;Jl cL ir.t-

,rlt+Jl sr+r qrl:A :3.2

iJj- L*bitr o.at Jalt : 1. 3. 2

"!.JJ l\ a-<- frtJJiu i-{l a:i-ilt 5:LJl e33 cL %gg9 _- j<l .)t.!ill oL! dJ-
i& :1,r ,JF: ,i-iti.i =!. !:"-, e_-j .Jl r+rL- l5jrt 4irJl i-rj. j-iJl i,)L;ill

+_HSl i--..blj ;.-rJ 4-,,)l c,)t:ilt blrJr q+.i ]+S A elS Ut; j :-}ott

tj''sl l6i<\J ;-1 ij!l: d*.1_r-,J_r.j-l :l!1 Jl glu.9:-; \::i;A.J cL:+_j:*ll

as.:tj JJsj

6 J1 2 fF CrlJ}n iF anj Jl r,ir\ u- !F '20 ;Jl> *+J+ rr)|..aill o1+ Jjlr
6-:-rLJl cu JFji,',1- 1r --Jl jrlJl jslj,rl'r,-Ll jK+.J-_!r u;rJ cLeL

.Jl .C, .-ll 4-i; Jl ,!iJ "Jl :-1i. -ll 6)L.ail1 4+"Sr a..ijrj J6:,j .jsj Ft"jl cl\j-l
rlj. (Jjc q;J! I"AXJ iilr Jl iii!-c Ul aF fr)L;iil :;- rrs Ajnt i.Il1 .:l:Jl

.,::^ \ s + yz.



4,,j1+.*gl o.tJAl' ; 2.3.2

rlrJi Lj'r.iJl jra rl!l OIJ .\r* .s9r a,"r,-+ g:!4S:ty.f LiJt 6rj. trsj
cSJt Jl Jl i-J \.LJl J Jl ot:. rrr;jjslt :J_--bJt J-ti,ll at .rut Jt",j-l i+Jjj

.(i!lFJ 6lJlAjj_jsj otl!3;Lj s.'A.r,rJl fjijl-11{1. ^i dFaJ

_!; 4!. !-Js rlJx Jt ?.j "r-Jt i.{Jt g- c .r+t t"l JJi-iltJ cr+j,i.Jl 5rj! 3l ,s_
el;: ,"+ ,J& js,r+ !:!_r-J_r- L.a3 ,cLJl g:i ,J e<- L"rj5> .r.A; .!,r*
!);,.ldl l; i-h. i* J3i d+- 4-.{- .).-aill o!. ir&L! ujr ,':r_i:Jr A,llJt
oLl- Je rh-! t lS ,'.:- o+_.,i!l $: 3t a+tJA)lJl -Lr]l s! c, ,.,lSJl ,tsl u- i.jtJl

i-ll*Jl ai+:j edjl- l"ijsj !r-.tdt e Ujl i"+tj !}+lt Jt pH i+ Ll-j .:,)t6ill

4r+JlJJ3Sr.lt oatJAll : 3.3. 2

,",j- lj<rlrJ : li "r "ll L \s+ll .al.iilsll aF "+r. ,-l]l Glc re r-t:L..c)-:rlt 
"Lr 6j-j

!]l ,'!- JL / 500O,OOO Jl A/5OO,0OO L_r",.t Jt c,)u-a;ir o!- qrr urlEl CrtJil

6;!- rllJt drL.r* Llil sJ. '.Jrti aJs l+il e,Js ,#$ll Jli".ji)L j-ljj ! ;<Jl ..a

iJllJl lrtJl clt ul aF-J t+r r.,sL.:yt LJIJI 4,j" !4slt J]LJr i-t-tj] ilJt
! .!jl$ :Llil ij)j Glc O qsii lr ;Sill t-l .:D.-ailt "i+- rj. lfLall a: .,-a.JlJ a=,jlJllj

.!i Jl orj.\ i:li;ll tj,, $.r.j!1 1o ! n$t ti 1.11 erjs;;;!e=t ,.i,6t9

;,ijlJt 4rrlt cLiitst +t :4.2

:eIlr+l:1.4.2

')Er,+ lrill ast )l d ;rLc \ilciir .!lJl 5+:J ::JiJl all latirisjl j- JIJ+ll ljn
l-{3lll J;,i Jnslj .rri$ll JtLiiyl ,.L-t, kslit ,,J'.1 jlslJ .,+pJjtj ir-L\l lk i
ildJ iLL:l 

"f C. k l Yl .#lr-ll :.rjrJl ZUY! c.r pc:lt rs.lc: .L-_r :l !+.,+

.ajllij {jjl sL-Vlj ,lJjgt :c.,X

kli 1JJ,:J| r1!l iui cJS.jiJ l.Ia .i.iL rly o/oZO 1 cL %SO *l!, ._jt)+lt gJU

rls,i (!r++rr+dl r',yl) PH 'tAL,jlr 
iJlA a+lJ,'ll rfti .% 10 4: .Jr :* s o/o9e

l.ra e"S,a Lr:,: ,oJ- ls tl ;11!l L; gtn-)t 6- tal.t$ {pjt .tsl d.j= .}S



.f 10 fAJhL !]|.JJl i-;.r qp 5.1Jj J< rl dlJill !t i,j !rcr..^rt :rsjlLJ .!t.ijll
li.-airjJl ;Jt!l LJts- .J t^S rdl igJ ir-ljJt ;Jl!t A+JJ +_ ,!tJ+lt (-ij.-:J

.i*n!l ;JtJJt drta-j ,il"_j^lr 311!1 ,::,rjeJ

#l> :Jl cljJl ;:* {$ L+l !ri;i ;31!t LJj (ra. ii. -.i .jjlJ+ll Ol L"sJ

u- LdiLt \^r..,r 
!'-ill-J qUlt 4i,3li #lJ+jt $;: .!j;;ll Lr- e+l_,r.J4!$t 4,,j1:

'orLJl cK.ij ('jllj ll;ill 4!JjL F!:tJ+jt ,r,,.1 ajj- q', .lcJ$ lAJ,:Sl !jl"<ll n).ctijll

e+l:+ll .+-i-l .4+JJ+JI i-jiJl L!:t ,rs q-rl i4JXl Ld JJtJt<Jt ;:* rgj,-a.ll

.iF,"sJYl a)- k+1. *1" $'j crJ:l iijjj.j .reF)l LJI cJ|]JEll +n+j l-x J.'lt

.rrj-,],)1, r,p19)l.ll_e 4jlr+lt #lJ+ll JL

:lirLilt :2,4.2

sL iJrt! )+ltJ .gi:jlt .{.9,i:JtJ .!)slt !Js- .:,UJ)l i-J +- Jr _:L J-itt +j,j
t:,"+ JilS! L" 16r"i .l.6Jr1<] 4+-)t.l' ,t! 3jJl !r.i sq J.ilt , ir. ^iJ J].-!ll !_!Ljjl
;,iiri.Jl .L J-iil ernj Lrr)l Jisi rl i4 j,ilt Jl ju;yl &rt J. J: !+n+ y:l

.ej!.{t"iJ s^",i +tji il< .Jrsil r-{--r C-.:!r.iij 1;J.r;tt)s _;,1r, 
"-.+ 

* r,

i;ini i+ sJ,isillj uiJt .J' 6-,)i.i (FlJ .srlJdt criiilt .J, :r:+- (:il)LiltJ

3J-!ijl ijJl ,rA k.,,SJ .!_p 5.6 ":l:L (rr++_r=*lr sryl) pH eU. .:,ljj L+jl
.UJl .il 

",-a,Jl 
LrULlt j*!Ji-811^1t suJt i-lr* rsL

:+la.bl1:3.4.2

,,Jc ;;jl!j /ri;jll 4,,ilr:,i: .Dsit :;$n Jl 4JJl i!:J.llJyl rF -Jl-Lll ,=,i,j

:j-!,':- .{:+-,]}Jt sl.,syl J} *+ !lt- t^:,! cJlj !i,j r+lr t! .qlJFlt jCJl
q .aJl ;:LJl ,:u aj)ll ,_.Ji."s)L a:ill .-Jjj. frl_Fll

eiatil tliirl ;JJ| JJ:jll !L- elil ur-risll 'J ,<rr jul qrj-,Lll c)\j-l fc a+r
jbslJi rlrjl 4+:lj .qll l;L ;" +; o-.2j"1 luy .DtJl (r-iFJ r;.ll !,"Y1) pH

d!-! 4jlr,l;Jl sr liis Jlrii! py+.,I]-il .r.e1 a.L *f e6.l: .JI,(JJ+JIJ !:JtjljSll



pH 
'l^Ll 

i+ # ttiiJyt .X..jE L- era"i$t L,i,j',jS LlS,i .! d+_*_,L{lt ..+->.J.

.a_ljill rt (!r_jt+JJ+dt d,,y)

u^3 .Jns! a:.:Jt _r. .tJslt Jl .ij,6Jl 4!t irnisll JL re h. ,o\-!11 elj-j-r
a+Ll ;).-i fji-illj Lr+JJiJl (t$ Lta_.rt3t ,",.,,<_:1 crg _rc) 6qs!l ,la

illjl Jl Lj,6 'DJLj)I J+tJ .q-r.tj i_,-1.-l e,r,+l:ltJ j*l-.llJ +-Jt JL iJjjll J-Lj,llJ
ol:,-!;l es gl, ..Lii JJi-ill-J aJ+3 !:rrll Aljl (,lc j*! ) .Jt .,.iJ "!ll a. LJli5!]l

!-its-tjl rnsi # ,,- "ll &i-ll Jis.iil $ Jrr rJlr r*rLjr illjl Jl

;lJrJl tll L-r k&; .AS!l .L ;Jiillj a._il5ll '5rFJ iiltull .:eljll .J. snJ
Erul olj rul_xJl e..r.u t.r- a;rl;rll Jtr)t JFr .#1JA)UI kj- LJjEr 4+l!ll Lrij-
LAJ+.J -ilJ+jl J. !-L:Jl ,J !+_r I::: Jljll c,l tll .kj. ilttiJ rJts k-J:,!:

.4r, &Cl i5-XJl .tt! c.r- 6:LJl 6!rlt os:,rlj.rJl !...a,Jl rtlt j-

:,.. .;3 j-+- -J.^ j):J\5J:J;'. d ^

.cJ+JYl i:!Jr+ .1

. cglju' . z

.JCeJ+'.5

. (1iar!r) !aJ#' a

!-;-rs- 5

:cil+!+'ll Jl L'jllJr lrlijlsl.5.4.2

r_r+_r r..r k-*1 6fi1 .tiJ.rll;jll 4-cjjj-J !*ijjll 4,,j19 .r9)Jl i$n 6LlJs (,-aj

e,-!J .ellJl .tuijlJ isj.ll au\rr..1 l.ellJ Lri- d iJlJJ.ll LrJl .J. ui6cj,.i-
1,}};-ll |:!^r,JlJ ;$i.JlJ ,.i 'ill e:lJ+Jl d).$-l !;i )tcti I13: 

-ful:Jjl 
c.!"tSlt

selis (Jjc i,l\Jl .1-!- J. ejJl d,ti.lr ,J b.r-. _r Jlr .L+1 lJ";,Jt '.rLJl !.

10
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: cirJJlljl :0.4.2

l-dS)6.L 4,'jlJJJl ,:t"lsll uo , ;\irrJ .Lilt i-e.ji"J r,r)tJl rr&; attJ,6 .iLitJ], dlJ
,:.1U,:lN ,r'..!y JS,ir c,l+Jif.il .L .ilL-)tt dri-lJ .r( ..,ii LJ- r i;1.=- Jl ,,,\ ^ --il

.llill Jj,..(YL tAlji._e,! 
".-:,Jl :ljJt ,Jc. '+trl,l 

ilL:,rlc {-!! ogr d ts:r+_J

:oLJJ*ill:7,4.2

iJuS kslr .a+ibll 6urlll dhr jiKnl ,,Jc 3;r[it1 ii$Jt A+Jt .LLgt ,n*l +.ar

lrA i+it ,...l* !ii.4 |,.cJ .! jilsji cJJl L-jl ; , :t. -- Jl ausj !r,a3 Aj,i!

4tl rl iJlsll i!-1JJ €rlJr Jj.ll u- k_-, -tlt ,,,iJ dlll l\i rj.; rrar ..!-.;Jl

.;!.i dJil .J"j-J

:suill ol+. i+ijjl A.i. . J'.ll +l+*yl:5.2

:e! L{ n),-aill orj t isltg !l} J-)Ej!l JS4 e-!n l*

J:llYl CrL-ls r:U j- iJil 
-;i 

-JylJ J:lJ-)l ll.jA:l J- rsjl.i

3N' -- G J'r !-!J )L-Jr iL*.-

.d"c JS;i.i iiJ=Jl -/-tjc L-l€ ._+

.isiJl r! 6),!il1 "lj- .JL",j-l ::,cl.r

1t



!:lliJl d/4i11

gs,4jl liJi,"all oty ;.rJtr.c .i.F

:"s,-all r.iy.all oF i.:Jur clthsr:1.3

,rr aJja- q.r!" lilsJ; yS ilJJ,] i."Al 6tr 6tr1*ii. o" €:t*-tt oU" 1-r*;.rL-. ;l
.ijl+ltj _rj_iill_J ,Ljny I

:4+ir.Jl cJU:. !. d{lt:2.3

{=-\ r--: \rll L.! FJI &l!l *L eL;:ilr } L:lt-jl r--rlt* g* 3!t ri+ll ul

,u" i+ll- aF d*ll !G aip dis;i.ir.J.i Jsj:r a5LJl b$l !iJ* *lllLr LiJl
.J-^i: .AJt .; Jl

(r+.l.Jl - 4+r+jl) ii, Llt JrL*-l L.L- _

._;llYl ..-51 ,-" -

4iLJl .i=nlj-lr 3J--. L.L! _

Llr.:rr-L ,.ll _".; JL_-:jr s _

-i/r i- Jc pljJl EE. ;Yt1 ;:Y' 4- -

:i+llr.lt i-hsjl eut lj!.I Jrriit:3.3

JiJ; il .a:-",11 qr.r 
tr- ^ll3 i^+Jl J.t-J,.]t .J. .:,+ i-11*11 il-- etij, jls- JF:t ul

ir (r1;11-yr'Li,i)l iils) a+uEyt isljll GlrJ aj+ll L)- (JL j.-j _*s G+
;l q-s 6iJl g3,Jl t-l1r i,r dllJ3 lJl,-jl eJt ".JrSlt 

.rAt-t _1" L-41 rjj;
'Ld a:j$l :L JJt JsF

a+Jl r-.!-tjill LLr -ll.i

q:Ft irlsJ.,i.a

L JLJ1 ,'JJI Llcir isiJl i!J JilJl (J3]lt c,-.i^-j,r a,l _
i.ltJl -_iLl..r

iil.]ll._a
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dlall ol+i l+L.:4.3

g.^ .++ .:_r.')lt sil Jl otJll ora djn -! cu:;)l Jt d Jl .!. qli- .i.(,
.,jJ.t 6& -i. Jll J:^ i5jr* 4+Lc Ljj,:il

-rl & ,,,1r.,j1r oau.-:,Jc ..1,j., (,,.r..,,11., c$_}lJls) q:!,e i+l_ r.

.tar|cr i-rrJltr drJl ojltr
rrJ- GL:-L !i Jl Dr:r aJL,j,,r- (#!yt JrrSlr -r,n:jlls) 

.tu" l+^5 aJ__ .2

4!lj-s

slc \;-1 ,-,:.- qJ$:l yt :.,r:tJA ) 3l ,.,619 o_|s Jl JS.J q+:l:* ++lt* .:
.! n<+lr Ji L te+ll erFYt

:s.:,411 liJ,ajt plj i+Ju. aFU:S.3

!*; lil].Jl g* uc .,Jl atc JiS,i islt ll ntl* j ljsJt Lj ;l .!. a.--
'sjij]ir Jil!1 lrA -,+i-L as+r iJjr" J=lJ.

(.,\^_,'I1 rl]i<r i+Jl -.L|.6 ! Gc,)jl irl.]l r1!l alljt Jt .tc JS,,ii i!!t .rA -i\.j
ql cg',')l .lj:{+llj 6G--aJlJ ir<JsJl 6i,iiJl ,..t^ irir .r j.ll !. (-itJ)lr

"r:.ll J-Ei jlii'n Lil,l irsj lx .dllt jl .Jlr-,JYt .-p i,JlJl e- 4i,)ul &t!l
ell j- .rJljl !!!l 6li-lJ.J €ij.s d iis]-L llF aJr: .)j. i-tJ1 Jl :rJtJjl

.rJ=!l "rA cllr':

.Lht-jll lr.lFl (LI-jJl crtly ,!j-Jt ,l ,-,rri:tt 5j{-:,1 . dt€Jl

:primarv Treatment itJyt i+idj:2.S.3

j. L-Li]l i-U+; ,J.,t+11 .i+. $J iiJ+lt (JtjlJl a]! ,blix Jt l-IlJl .rA !i*j
drrEllr iil'lr irur rldr JSJ; !r+ii \rlUX.iJ , 

, 
,J. ,-rilt rl{Jt iil*ll djlll &\s

i.iL-ar JLill 4-Llill ! q.aJl rtlt aF (35-50%) itljt iLJJI .$ sp !Fa-J .4r--Jr

JJc drj ) cLJl eti i-.ilJl !'" i+JJt .ra ,,sj ijil-Jl rtlt ur (50_70%) Jl

:Prelimin



'il'!l brA crl.j:J *t L-r.

u.t3!t (.-+-jt) eJJr.ll u;lFl ,r+j,ll cFlFl

iJ.Jl d ii3l"ll orr.ll ."lo r€;JtLr !,r1, lrjlt i=JlJl cj-l_;" eat L.r- i!!t "ra ,+j,j

Jl ta!_'!_r ceJLJ! .t!. # iilJt q 
",-a,Jl -:tjJl :r-Sl Jl iJ-*.ll "rA t-r*:r

jq r'jll i!J!.Jl 6LiL<ll LF.-]J ! ;Li+il 9- t, .u. . 
"j'ltji ilJr- :iSJ 6Ji1* €.LSJ-

3J-Lll o- fJl.- .ll1:.!-.1" J q-Jt sjJr_J rl)ijl glc \j,ll*J oll.tt .}c 16\ ^a

J;lFlJ 4rJ+jll JblFl L.A ar"r"+-,, C$oj sf ]jitlt isllJt atj ftc JIS,-!J . 
jJ;Jl

4jjj'jjl ,,,J J3l

:Tertiarv Treatment iilj.It i+Irjl:4.5.3

Jljr iiirtJl J-l!l d 1-$-l\* &n \:lr .ljll +-t ae."sj Jt eLc Js,! r+,
;l;:ll5 :o +Jl L:tjJJll c,lc ,t-aiillj i"cul 4ilJt *-!:lr.i.llj r13Jt 

"* _-J.-jL

.:Lls:!Yl aF 'tjsl aaj-=J I ";lt ;" a_,9 :r! olrll brA Cq; q1': ,et:tJ+llj

:LsJ j jlr elir _*, +. *-+l! J-.

a.: i ,i slt L\;l.\t isllrll sl\J u:,.i.iriJl ,3+-;,lt :a!_nlr o-r .:r-; aar .r"

.4,jlJl DtrJl o- L JLJ1 irti-rlt '-$

:Sludse Treatment !i-..:lt i,+tr.:5.S.3

illjrr UjFJi;J!jr aJL.^jt :p i-ill;L".lt a+s .'" J)!yt Jl rLe..ji<jr s+
(4]j i)*) o+ill .!.bi5Y1 ;,J i-j* q!+r u qj" (!_iritr) 4:J|jJl ,:ljrul

.:J-;Jr 
"u 6r\J aAl ur (,+Iril) s-Jl *!tt itr- sr jkilt c_ajt a!_ rl

.ai!l u4SJ1 .enljn)l C;-jt , \:nl.idl$)Ut -_:{lt .;tj{.ll --ijl ., ;;r<1ll

,gf:r!l 3l rL^)l .4JJl!l i-jJl ,u,K]'r,.ulrlt ,!i+iJt cFlFl .\.-tjall C+.i!l
. ).J:jl

14



Jl JlFyl ilK d J Jl .1:- a..;: crl g_,3_,.alr ,_l- c)"J ojt Jt :tLi)l j- r, )r
ty: r+11--tt cr3:.e-1 i:Jr J$: LllJ ,a.i* kr iJ-1dll drtr:jlJ -aull o-!. .;ra

alsi-YL Lrs-llr i'iJl $r Leiji.ir eFlt.!Jt 4!-i,*:.rl!Jl .ts!l

ril.6.jl1

ilJJjl Lr.:\ i-L: €lJ.r,,1 6)Ltl O^ +Jl !t' !,rurr1 i3ur' i!s- Ji^ij i.s

qf ;-tir "t-i.3rL" iiilJtJl i(:Jst ilJJll i_.ltjlj 1J,- $:a Odor Contror

\rill Jl iallrll nlsj u.b.r.r s-i JL!.)t cr.+ arsj U-llc ;$::j .lr .r rj-lt (iltjJl
a. L^.Jl .)dl !l. +,!l ei Jr ,t! o- 6U^S ti+ll LLi L.!: ;:Jl d eniri

'CilJjl .L];.l5j aAt u- .kLl

L.it 
"11 allJlSili llljYl 6lr'J .Lt_jl iltjYl -l,r-J

;t<-^rl (ri .ll "!.) a+lu-l ;>t j;! ,:lu

:Land Treatment !.:JYl ;.+Ir.ll

.r-_r+- r.:-; !-r*j U. !-5: 4:6. Ui,, c4L+ c.i Jl "tt. i-lt- jr ,tc JS.! jrd
illjl + ,'!- o.1)l al.- sL djJr .1.:J J,ilt Ji,X. .illr .:ll eLlt ,:JJ;ll

,J.: "!Jt ,r" 'ri Jl i; G+ll j- ,;-:li:-Yirr ,€-r+ JS,l! Dlll DrA ;;rFJJt .1jrul

L_:_-!r

Jr-"j jG,llrrr;lil!"r .i.'ljlr 
eJJ 4+).tlt ,r{r i-liJt C'+l qf _i-! w", ;-UJl aer o

!-=,,lJ j+ 3X -+y ,k:^; rr.r}Yt JrL'ill i-r 1*3,.l-JJt .LJl.j rj.; Ctj,:J)l

:r* -j*-i)l i:jl*^il

..r-l.Jl ii:j+ll rg,xJl gL,i:-)!t ,ee.l.ill J&Jt sti lr;lJyl ,ri:i!ii is,\.ll



: (idjt$.,)l) lrrr&.ilt i+tr..ll {3lsJ;6.3

Screens .lit,.,.lt:L6.3

tuJJ d .ll .u.r i!,.J| .+Jl r_!.6 i.rlll rl_rll alljlr j+s :Li-jlr lndll

il.5,. dir. $" ,r+ s/J .rl$yl Jl u.L"J u. &Jl i:5"J1+J €l X+jllJ {i'iiJl
dllaii rl ,(1) cJ<- .(r-10-5) 4j.$i. dJ15ji dJll i-!. L,.ar ('lull DrA oF .r!: .i-ut
iJjEll , rjt tr * L.+ (srd.Sr. 3l L-jq oJ3yl , lrt-il i! ,'!- .(2) rF; ,(e-5-1) i.,r.:

.JlJ&1+ &,i dJtt ils il.-lJ'|

r$Jlr;r+ill dtJl (1) dsl
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L.$l4jj" r"il ni. l| (2) dr,i

i,lr.!ll r.r-Jrilt

;iYl C. 70o-45o .!+ *".t -:r 66 .t
e- 4-1 r !n rLsill -}J,l iJtdl)ill .2

l-,i" t/r-40 .F dlii )l ,,,it dl-lr -oui cDi €JJl .3

i,:- U/e 100 r.,- :,;F Y ,j,Jl otss d)G, r.eJ"Jl .4

Comminutors {i!ri.Jl) cil3ll ijt+l:2,6.3

sjllj g-=s-XS G ull .l+q :l.ijll 1il. -\l .rljJl ,'J jl ,j* jl '",Jtr '.j-!lJ \.i*ll

sl" e-..,lJ| taJii'L: uF ('jux'J k-:- cF DljYl !+ ;t -.lt dltsii LDs oj^

L"s rte:4 3l dl-jl d.,t-. JF J,r .:b=jl ..re 6-JJ $ ,(3) ,j,i ,c,.E cjs& ol-:,,a,Jl

-ll d*t*. s.i .:tLJl d.c e;i "f
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(...ll.N| !-x-:| (5] J:J

Sand and Girt Chambers or Channels dl-o-,ll a+$l Jl qif :3.5.3

!-.i Jl Dtri rlrit"ll i-"c!rll 4+.-Jl rlllr li,.iJl &jl illjlr dt-! Li,-Jlr G*ll
, 

, '. ,lJJJl ilr*.. dr. JX)l lrir 6.'Jl ,l ,',rirl1 .6+lJ liL-Jl _1.r" c,_x cril.j

.ii-Xl d-l!l (,! i+-!Jl d+!:j e-XjL.r orl .ll e! lrGc,xl

oll jl (4) JS,i ,i!}J*-jl l+-rl.r$ :i.rar qjil O!j+ c.rli dt-jl .jJd OrSi $

r:_ey jl ro.rLlill .rill r+1q .!Jl O' d--ll d; * e+- ,(5) jS,.i ,o-13.r gl2;r;

.rl;r"ll r-L-! 
"L 

(,FdD i;;r'lt ,i uri.Jt rl.;all rcL.; f-+- ,(6) Lls,i ,"lrdl+

LltJl (-J.l-r Jl dfiljil .'+Jl qf {il- )ldl 'rA ,U.$ i,+-j.11 &rjl Oe f *:Jl
4iir)lt

ea)l arlJrll d,li cri"J.ll iiJe (4) dsl

18





: !rr4,.:ll ..j+:trill

.+rj 60 Jt 30 J. rFdl d.qJl ,tii r! .1

i.:" U/f- gO = F_jJt ,rr ,i;-jt .tc_+ .2

&-J1 J!-.rA 10.20 \-+-j 2.65 1+ii[6 olt :ljJl L=.;-;,: "X,,J .:
.1rJ3pl3; 1200 o-!Jl

i-JJ+ ki+tj: JJ Jl u;lF)t , irLri ar. .-1 !i+bF cF ji; y g;t9yt .r:, .4
.eldt o.rA r.!ij,,i dlt .;tF)U ijsJj. .ls*Jl c:Jl l alltc'l ilt: dJ

.-ill Jsi J,i (100-10) a,H g;l-r+ elu-jl i-..r-1-r=l ,.f 4i-jLit :1lr rex .!
.q..;l+-ll .!- J" !,'S- F

Eoualization Tanks cJj,:ll cj:lJs.l:4.6.3

Jl iLljl .j Jl "!- j5> .Jt i,^s ; 6t *i.ill 6.r: u- lieiijtl =r-jtr -lrsll
j- t{.cr (J:lFl L-r"+-,..,- .jllj: .1.l.Jl & ; pU::Vr Jj!.j,e;. iJrJt a!*
(Jjc e;j .ijdl 

"ra *Jr \I+-"i i!-ll .Jjt Drrllt -,ll "L,: J:i:*1 :i .:,t1 e-j-
\5il i_$. L:Yl !i .lt .tr- L:,!x |-Ln.j ')ii Jl ( jljyl r'-JtJl iLJ- Ji 'ul .juJ+lt !i
uu+ll !i J. i-i J.!" C*i i-\Jt "rA \ir il.Jl Jt c.!_+I::.;^.^,tl epll ..,, +j
.Jirll J:Utrl ,',J- d.ll ulJ+ll !i J1 u;lJsyl b')a oL^ .)l-j jr5 off line rut
J:.! .ii.j L,-lc .J:t :lt .r:- J-+ a!i.i'Jl sir .4t4-Jt elit Jl i;lt Jt rrtjl

.iLll Jt ;jJljlt (-lFl b!- rru*tJ.J .!.5 .r, u-t+lt

:L,l_.rYt i+tt ll ct.r:.r:7.3

Flotation Tanks Jiltlt Jt aF:I qtrlJ5t:1.7.3

ii^ ,iJA.i ,-.54j) .,rJrl 4+i= 4ill-11 i:iJl :l_eJl AljlJ cl-, *it.JitJ G*ll
a-!l-"Y l+j+i S: e+.:ll .FF .,p rLJl -!- Jl (k+ri-) i-€4r,:; .:l!r (.r.t i:.

.ieJsll ilrjl rLiiil , is!,Jl C]rjl.-

20



Jrll (rr#..:Flll i!.r-Fll qilJFl:2.2.g

!i Fll d+. djc, .#_!ll :I.lill L'ull ;iilJt Ll,:li :t!i lltjtr Jdi ., I jtr {-!*ll
dlS,i+ q+*..,jill srl-1sl .,i,ri .i-r"j-Jl rlll g. c!S-9 cJLr dF k-Jn* # JS^,6 dllr
Jr6€r-irtlill .,I' i+JlJl 6l-Jl L.:<lol '!c+ji .rjJir 6(7) dS&,J+.|i*".r1 gJil.)

rLJt (Jt'r6 sill : j... nJl rialt crsi t" trliJ .t{+ l.e.t* de..ll +ti Jt ;}sJ. iF
r@l O. 4$j .,L ta.jlj-y fj;j i.is)t i+ll- Jt l-. t + primary sludge i.l- _1Yl

(oJsll ,qsjl 
"'l 

,JK .cdl) i S:-ll i+i++sll .-f1.6!t (J;+ tjli:l di,:i .Cr":Jl

!Ja1s- cL1..11..u ilr $Yl c+"3 (FlFl u,..tdl eF ..+r,,jlt t+L. ei 6&r'' n

ti^ ei) 4!te so L':dl (FJ" &ls .1" LSr- 1l (4,itr!t uElF)l ill- (ji)
.6r>Jl 6I;i" .s. ,q!l el J.-l u d$)J elh., liJru-1| *1*r'

surr (q+!.}l't, (.j|lJP J-'Jsr (/l o$

ld.r.,.ill ullgl

.e4J3r(3G28) !-.i+ .r:r'1r'3r(5G15) L* Crl-),r qrFl^"ll dr.-ill d&. .L

.5

Oor:ot " tl3rr {-EIJF)| or clJl et4 rr.

.e 3 clc dl )l &+ d*'ll

27



JJI ar-

ir cjjut s; Y.J .50 cp .)b!l Jl JJAiI ir..,j rr;; Y al-li*Jl u;lr:)t q,.l .4

40

%(2-1.)

iijtu/a-3o rel,j \r !9i!yl a!!l
.-r:s-l3!13 djlJl c'-J'I %8 g'qr_rJl tu ,J-1:.,;J,, V

'-Fr " Jl

.ri$Je 30 cr +J V atill r)" $lrjr cls.rliLr &.')-

ri-"ll 3i(230-150 
,..rr 6-rlr g-;-11 ..1t- GL .!Jr 

e r_F Jr-
e.;||ll d Jr*ll

i-X 3i (230-150) c* gl-e;a z Jt Jt$ .,jc 5t!l €3_e Jr-
.e3rll JliJl

4c1.- 12 -o !-lrjr CJ-i3 Jjsj,,!-r,,, .lrjl eij i, JJ! .10

(LJi$l) 4.s.. jJCl LJ. h.lt 6tlrr :8.3

(Aeratio n Ta n ks Reactors) n)tli'lr Jr 
-L 

jailr .i"ar Fr : 1.8. 3

..i !3ll 5L& # '.rF!1 lJrir-l :[JjJlJ I *:Jl :r!t €]Sij .Jlsrrj j\ll
dS; *; J1 .U- c,r -+;,, ii;i.r L:Jrt.S err" cJ. $:4 ;J;i!- nl5-n Jl kl_;r;
i-:..-aJl :leJl (e.-A) d)*j-lJ li:GJl ::rJjrsll "! a:r l- Lr ,j<ill r+.^t i ;+it
:qS_,- Jr \!.p_r l.ilti q}Jr rt.5Jr ,J !.S!l rl (rtrdl) J,,lt .j:+tryt .F_4

tLY +;L"Jl G4i reJJ,4l:s i.K.'i- ,i!.r q:ii (:t!lsll D:a r.jir .( .N, .CO2) i!L:
q+]L.r* J;lFYl "iA e*-.iL:_r .',Jklt &Jjl rFlFt c/ 5rr.\t JF 1(\ ^i

!6Jll cJUl , ,b+ Jl &L:YL cI*Jl lrA s! !-+,, j,,! a,+- -+9; .l;JJl
'4Jnjil e^r ctUrut a. i-u tlil illrl j L.r1., "11 dlllr

,u,s t J+i jlll ,':St ..r o+,,-Ult orA J.i,j :(Activated Sludee) i..h;j!l ;lj.ll :tJl

aF r j+ :-ricl + 4j) i-)l l:*r c,:-J ,4ij.ll ,;f qI-Jt t,:rt^L; c=4,a ;*tJl e_:!jjl

liAJ JFi* Jis,;ir dJlJ e_]Jilt ,.,--1. Jt 4ljjtlt , .1.,,Jilt cFtFl ,J a-j:ll iLJt
(FF s3 4lrFll :1"<ll AtK iirj ++t l"#elis;i+jJ;.s J_Ct {JLJI e_},j,./ &L+

&SJ (a!].-!l I-€:UJS- Jl ./rjl.:,Jt rllt elsnj rr,,S)t dl& 6riJj slt&J 4iJCl

22
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f.l €i*jl *J 4,+ljyl L*il !'blFl ,,1 tntrJ. ,r ,g$jll o.blFl Jl i-llJt 5la.l1

.! "i.Jl 'ltl i.]"-lji Jl 4,S.jr<! ^\l LJ4$.J

4,,jlJsll ! *-aJl rlJJt qr,+jiJ Js,i! gFJ gtr+Jl ,!. 1_rl :ij.rt-tt o!"tt ,=+.rj;r+L

rljJl u. 0/s 60 Lls.ij Ln" Lr.ll r1!1 ut .( irnur ) l,- Ji il,;. L"r o-9s Jt r

) ,r,+L :'l_e a! ;rtijl !:1r rl3ll ,.11 . r--r-..;:JJ 4-1.1-6 l-{-i.-j ellF J a.!}J3l ! q..aJl

'riji r J JJI ;'-;3!- Js;;; ( micro meter 1OO ) u:5:- i:u Jr ( mm1

Jl . l-ejlljl r \..-a J-+'rJ js.Jl ci.-,jll r JJI J,lr Jl Lajlji..l e_ l+Jr.-tr

: lr.*_r_!t J JrlJ+}Jgr ,L+ :J ._aJr :r;Jr gF \iJjcr diLju &1itt 'jJl
J .JlJiSll Glc ,;.rt+Jt .!- fJ' . 4+!!Jt rFj.Jl J ulJl J a++jl j; aJl

;- i-Jl "u {i: ._ri rS+ 6yJt -.}' .1 / C-N-p / i;ijjt iJdlL J.i-ilt J uj+JJjrjt

1-5-100 g,rj<Jt ;lSJl :ll i;)tJl 4+Jl r" 4+J3 \.^ .J 6-19-100 Jl 5-17-1OO

: i-L,i,iJl ;i-.lt *j. . JF.

: LL.nj^il 'rL"sll L_iq .1

) 4+!Jl !:LnKjl J. :l!b J*:i .t ;_.r!' !r*:11 JalFl cj5.1r i_t;Jl iLJt !l
rlc +i ejll ! "S,jt ,,a gj{.lt J;rFi u-; siLJl if:sJt eU-Yr i]l (4+i.llr .!=)l

!}!si !l= &_e . .J_1;!. 2-0.5 uJ r .)Lil kl 1rJ=,j .! +t: Js . 11 300 c,r, i-tyi
!1,+ 

",r_J+ 
j . -LsJl !-Jt J (:i-i:jJt .J rll.eill J.e: ++ .L+ ltt - JF

.ltrlt 
"r 

!_F!jt ajjJr ceF . + s'Jt J.+l!l rr^ ari^ e-U +A -)l:r .Li:Jt

.till _r',:Lc_!il ',.J,'!-, r-,,Jl 4ii. rr+jt JFUJ1 J.dli J'*\+*jl Glc

. ;t_r .J' .sF :- L V1$l 4JiJl ,..,i -ij_r- _r . a:lJl !a* il*lJl 4ie^Jgl .)r.cuill

4JL ,jll+ t lrA J qlJl cl=l.: Jl rL;jl J Jt$l _r. _!; 6 uiJl i.:rj,sll ci-.sjJl Jl

irlJl qlil: kr}; f+ 6riJl 4,1jj+ll crtsll 1,,-a! els l!-5Jl ,*i:. : . e 
.-elt nL1

r.l|iJl (8) Js*ll a*J:. (C-ttl rl )jJ,lt '(,r'. !ill! relJl "ra r -rL:ll Jr F
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Ar, 1
v-rj+ .l;l ;[

, ^r.::a .jqt ri :a.:.: r ir i : )gl {lt.)r,,
.sr !:+! r vl_r]'

ir ,$s+!t i|lJt 6urs- aill (S) Js,jll

! ,.nsill rl| LiJtl 
ee rcl,-i #l J lJJn J 1+j_i)t+ dlt6J. Ji..,ij CJtll aJLc edtJi (jl

il+,i+.:l4J+ Jt i'; !i*":Jl dr'-1tj+ll +-l 6l-!jyt . dJ-"rJjyl c.rl.{,arc.
ei illJl i.LJ-+lr .rtlt ou t+,:sJr f,':r..r ._.)1'int)t -p qlJt q!.I.r Jt il$,+ Llirj
1aJ.j $c d$ : 9l$!l aU:y1* t+ $S.Jl J36:l . r.jll ilLc q,3 r (JJL]| q+SJ,:11 1+Le

.rjq,J+ j IKA J f-u J JS gl ll bl.rr rJrnJt t! J<.ilt _F J r.r._r dr- s Jl
ell jnll rf *t"J L- o-i ds.r rb; _r:lt Ou ( C.r.,-". _r_r" r r.i-rd ) dJllJt

.1+ .rs+n

tr"j :ll al . i+lilll ('jli 3 igiilt ,.at'jj. : dl*-"i Jt g-,rr+Jt .1;. iF.: '+AIt fft
lsi+ ,)J.s r,a r . iiJtult et-. !t dH oj tuj1Jl cro ( b" y.Jsr ! ss+tr j ) iitxt :,jJj.

slej . arJ--oxl rl/l \$t6:ul C. ijJ& i*|,Jt )t!t .1" ( ,r;" J qJs,tr ) d!;s
Jl-ljJl !J.6. " Ji rj tulr.Sll ir"r-:cXl J-Ul .,L '&J ls.]|t i?iti tJ isilt !b,_.sJl

4.Al JKlr !i,r s-.lt GJJ o1;. gr. tr:_ y)t 4-!,ej!t i+_Ftt !JAs+Ot . r+r:sll

d* "\ ..++ !i,,ill 4jiti l|tsrX rjSl. I JlJr ._-,r,- r 4+jij.tr {6li t+ iSJt a. ..+- ,,!
d.-.1 i+J$l 4J"c OI *iJ l" lral ,lri.ll ij.,"u- t+ ,j<i fuu. _L rJJ-! ,ra e+i LAF

. ( pr+l i.r" ; 4!Jl;*i lLo r+



:;, js+lt !ijlt,2

Ol tS . ..iJj!l --,1 ir"JA ddjsi &,-s ('L, rcr .9 i*Cl ,;ri| :5Jt qlg,ift gt

FlJi u,. ds;t5 ,-bj!l ora . ejtll L lll i.-'. ;_,p ,r!i l+Jis+ll u," .e;l lrboi

gj..j ) i+U- r+ sll .j.rJl dal L"JiSJt ..p C_rH i,il lJl ,i 1l -!Jl ,j,lJCdl

eiutll or3 . i{4ill rti3l o$l iS.F +; :;U1 u-ill (,Ji tuJU. slc i1t-! ( :J.ile r..r.;,6

r_.r_r*o d.:u* (9) rs.ill . (a-r:$. ! t1 & ol: J OjJS+. 6J,.ic u^ iitsi" J-.,J c.,15

. irsilt g:lj.l i-; i+ 'KJl !$! l1i: liljErir6

Lr".4:ll ,-,:_e.l 61;Jl JjUl un- !-risil r-ir:! i! '6e- 
-' 

'J* (9) LiE-

O_A h., !-:iJl rrJl crll ii$ll i-s". Jlll -, llil.rll C &Jl (J'lc l':.i$ lJ<ill Ol

jl/l ol.i f*dl qFJl sll iJ,il+. d_j+lt .l:. d-e. ".r . 
U"JiS+il u. u$- 6rc l4;lc

'-6S .i-lll 
j eirill 4" dd-l sL e+-l iJ+SIl drb..;rll J L.!'ull irfi" f.iJl J 4dl1Jill

r13. ll i.rirJl i-r"_r-ll rl/ +J Lj)ll 6l-.r"Jj!l r* ris+ll jJii UJJA r lla- I

LJis+ll iji dL i,,.1 (,j" r ( r4l ) ifKi!. I riJ" I l-).j.Jqt- Jl l{lF &-* 1\.{

Or+,<yt Jt^iiil cr+-+ .t!t g ^: 
j-iJl , q+.,S. J)l !-i] u,. e.il-i bjll qJil.r i.r 

^. _i.ll

. talib il6+ L $l 3 ,rr. -ltJl i.io.ill e!- sle Cs+ U -.,<J O.l9 ,'r- r eJ& G&

J / aL 0.6 g3$ gl ,,.r; i,-4:ll uilFl ir,.* d.iJl ir+.,sJ)l d$l .rJl ,"j 14 3

j,jd L.l {$ll Jit.! lt J.jlt is+",,sYl 4J.s i.{Jj ou ri.hll d.itisls! {r:l} il+- ir-d



c\il: J.jll !a+.,S3)l ilL c.-r$ *jIiqiJu d|isJl ,:lJ4dsJt uF,-J dr- d CL 0.6

. i+Jti3iyl L_Ji<Jl di-,iti c:lJ riJl 6rA J ijill

oli ii,ri.r r.5 cij3K qli u. J,.,rn LiJ"i a-L.ii.lt it-slt ,.i:r.il ,r+_jJt 3!Jl Ol t"s

.)lCl J l{ is+!l (JJc ar.i;$ oL sjl .rA J Clill r+sJ 6ul_qJl & ,,J.1 jlri ,.J .i*
.e.t.J dll d*, *; qisl-iJl

:Aerlated Lasoons il$,ll (Jl$yl) cr:lJ|.yl :bt

(C3) Lx 611-F lltrl ,.rr Jr{ll rl ir.rCl cFF qf 'l+Jl Ji: iiJJHl .ra er
ir"rCl (-FF Jl (,,f\jll) (J;Jiljlt rSrill o3JA u. -ol-I rrrcl eltjA gj! Y ;i.cr.el!l

.(10) dsi .bJSi ;ntJl iJ".!!Jl 6t"Jl :ji,-A s', L"s

"ol .€ll (rlrA!1) s:13-)l (10) ds,i

:Bloloeical or trlckline filters ljull J Lrr.ll $#l :$$J

itss,ll rl iJ.,6.I1 Jlisyl i)" J.-r rr. itrr.ll !!a d, tlj.t| &l,iJl cp a-rlJl fs
&ull e!- dJi ri Jl '9 ej-A (e- 10-5 ellr- rtr.rr-r) i rr;Jl i$.o)tJl

L"il+i.r Lti t+j-i 0.$ ?ji3; d1Adie ,,n .r (:Kl jl) -rl:.r 6:j! arrnl iLlr{

ill L.!rl g+- &- t-r$.Jl Al<lI gr iin- -,1ii;l dsli: .i!! l-il 6,'1+"n

i,i.JJJl ftuul C. kex euil dF! Dr+- (j !r.e-!l i,;":Jl .!|ll .rF.! i\61 #r
C: i,/t L.,..rll -r-tic i,rj+ ils,6:ll otelj,ll .p o$l -.r..r-r.,Dr (Uls+ll)

r:|lt* Jr6rll .t.,!l i,*+ L.jlr d+.X C.liJi,-rl Sdl iJJ di'j: ) . elr+ll tdl+



j'sei, r)r'i-b-d -r ';, !.J :.1. -i.,-l .. ctr+i j-,t.': iL<i'., *i.L:rjiiA!-

.t-jt ,: ;r r';' A,U, r . F eI+ >Y -rF J-; -ir*: "t-,. I tj:Jr .r.lt
'- - o irel LiL-'. -:, -t l, 'c'. il: ; .* -.J r. -r {s Dt;. k ljnn . di ;'

!-:,ij c.Jr -,; hj. ll ildl '{ 
" ,31: J:'F ; (ir--- iLJ' ;p:l:t_ qn jt 

"L-l'

ji Jj)i :/er+J1 drL:",ir^]l J. JL'} .4tn ,i!l r" ll tliji .t-,l ;p &uill

.(:.:'; $i r!*:I 
",XJ; 

rjrJt ji ;,tilr A.-ill lFin-r-Ji lr-^!1

ijull rl 4r qFll l3ls.lJJl (11) 6^ii

:Rotatinq Bioloqical Contactors lrlJ.il isd.ll ol-.lri.lt :l+lJ

.;J..F -r-r" qsii_J rJJl+iJl 4rS"n-Nl C-lLJi Jt r.r-rriJl !-lJf)i aF d.y;. s .Jis

Jis& lslUl # .rFl d+. ei ( J^ill , ! ^t $liF Jt) qijF A."l].-.e ,dlini" rr*

4" asJJ. O:Sj 9.1>YL ii,jUl i!r!l ei$ll gl Lr L$ ljgJl ,.1t iJJl d,j'.

iJJll ii+lld;ll ird+.,SJYl dlli:.rl eiJ ,4nrJl ;-llsll ,.f on$ O-9SL L"+ ,o-lJrYl OIJJ)

.u'.lJFVl OIJJJ d)A ,J. Jtjj. ds&.j Jl .l+. Cll*-L"j-r

:Oxidation Ponds ir-rsjl rll..;r Ul+j,P.!.r Stabilization Ponds C+.&il d.l :l*i'rl3

dll ..$ crJsi $ .rJ.djll islits+" &1-x+ €F )j q!-Jl :.I;Sj !J+S rFlFl rFA

'lJdl e. ddjll :rlrtr-.Fl+ d:dl !rc..,f: -iJt ,Jtj- Qi" gA e+- 4l3lrA

.gFJYI Ljr i*l-J di-!* '!.iL11l+) Jt"'i-Vl dJi! 
"1":!,,rn-, 

.Cl.r"il il'!J fJ+ll



.Uirr" Li !.jr oL! |l-i.ln Jtr 4:+rtll otlt lcjl JF +t! lr_rlr riJt qj ei$l l+

OLJJIT crlJsjls ;lstjl 4l^i rl ;lstjl "t!l :-r"L, .Jc JF:J| o+-r, I j_r

u:lr-)U i lst+-h.lrJ nrlll J.Jle ^_)':i:j-L.,rt o!.\t Jt jJl o!- olj
.L jrWr L"S (a-j\jlly 6)L 

__r +L,pj:jl+_l .t$jill r(.,J! r-s .i!lj.&lilt L,liiJlr

::Jl r,Yt= rr+! tJLn .JK C&)l *"iA)l rLi LJr. o:t tjLr:.jj-LJr ;1t-\ L).-
.4ri!Jt olj.tl ,-rA ,J eiLlll

+l-i !++ "!Jl JG s-J$ J- !f- ,F" (;tJi.ll J3ll .++.+) 
"+LL.fr 

r ll :)AtL jl
l{ i ".: ;irLt :L!,ilJ i!_ L" !L.i'l :JAjr u+j-Ut -., 

jlt .rl: oljlt !iu=i: rJJFltltill
u]Jtr 1c\-. J ct--J3r-ilt Jt ki-j Jt crrr, !!r^Jt ..:r c,j; .r .!lr, }st'}!
.rY'* Jr+ JSj .!.L J3iJl Ji=ilt jr+,"Sryl .jl\j,r Jl iJ+!t ir.i ,:rrj: i-
;J-er ;5J c';.,i)U litl.ll J^ill lf- iS .c#_6 CitJ_, e- iliilji. ?31 # 4jlJA!

e6l a+ -kjl "* 
!-tl *"i JiJJI .;r+,l)l .r-r* i,:- ,-," _,,iS J< rr ,,\Jlr J:llt

r":11 n r L;ljir .<\j-l tr J:!t c-J.L1-!11 #;*jl Ji:Jl ,r..1 ariJ)l
.Gi-lt utts- Jc. eJJl ;kjjl ,,,j .lt \rJ.:rrri.Jl .yJ^ r+_r !r+L!l

rlr JXrjJ .r,]:l'1l dl -oltLl Jl,,.,"\l JrJ ,Jljl al-: l L^,. .Jjylr JFJill .Jl

|--lll Jl .Jj ++ i+Jt \rlrr&" ol .;-)r!Llll orA J- ,-j . iJLrlt $L,^ j]; I .(.i\tjl

lsl ilull .+? f--]X 4Jct! ris)t 4+)tll i-trJt stL- j--r49:r .)tr"11 .; ,r"

:j;.+l L'- r.; ]+_rYU .!:L.:-ll .ra ldir.,r;ll "!.J-Jlt ils,.i.lt ,".,Jr:JJl 
"!A

iiri."i jl nlJ:J ilJjj Jl inj.yl r\,S! JSdJ .!J+is jstJ.t i:iis JjJ 4!. LJI a!:yl

"ull J..- lDO) clsjll a,:}#Yr jJ<)5 r..11

rJl v.i {rj JIlr,J IFJJ)I O. a*JLJ-J{l! ceJil _tLijt :li +jJl ul +J f,lj

,J 3t;-jiil :FJ (FJl.+J .Jutyt io J:jyt cj;tlt uaJ- Jl !+!.."x_ttll irJ*
dr-sijr.LrJ . .,r,ill o1!-;;Jis.ll /J. r!-J<l illjyt C- mg ll o.2 rrs;-!i; jstJji

iJ1Jl .rr.t',-lt ;.rL* ijJ(-r!L:Jl e-rlLlt_j :=;ul lt-ja)U i_i1.nl rcJL:j"Jl o- _rjt 
.iiJl

dsj! c!$ ii !i Jr 6!F o. (rJjytJ JJi-Jill illjt n$"e JJj5r g1-r1 oti

l;JJ
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e5rjjelt o$)t JrjJ il"5ll d:_,lll ,,->:lt clr+_ ; ,t:oyr +_ ,,, -it jil
o- +lJl i-lc,l!. ^llr irJlryl n\e*"j11 c.r. JS tJ,i.,! !;j.r3 .lLjJl iltjl ae 4lJjJt
illjl srJl.-, d. ^r(-6.:J.s.)&lt 4rL-lt i$)l!trr.,t .-iJt ,t:,. i-jl* 6ULc

:rlErF+- # !:-L!ll

L .lsll A-l-yl .1

4j!-s!jrdr t-!,jvl .2

IJ-j."J .!iL ^\t -jjl i-l.jlJ c.!:Jt eLiJl Ll;jl Jt L +Jl .ljlJl _jl L;rr !s4r
4+Jl &tul a-L,* !y !4jJr iltJy i+IJt iJLc a*; (:lb,jlr ,j- jlnslr aJJ $i
.:l!:;Jl s,l ct_ri TSS : BOD Jt illjy i.a-sj clls rr_-!LJt .JJjill -h frL+r*Jl \rr
a-i- ]:+SU*il1 6lJLJlJ,-'ri"ll etli;Jl;:j-jJl ll+tjll J- -,rit -L.: .Jl;jc)l i*i

.iuiaYt JKt JcUt J jlt Lfnl dJj $i.aJ[;]l rllt iltj)

:L. J,jjI futjlJ 4+ji! .1

11 .;-:l,i) i.!+;;*:jt nls_Jt JJ-] + j1' ,lxlll J;tFl ;i Lll ej
. nlJ;ij Jl J u-r ,-,rt Jr (Cl..d _-eJt .r+_:::jr ,$:*r

.',Jrifi: - atc} i.t-t9 J;4jJ .4+Jj:ll !i-' ra=G q9l!1 ;juiJl ;\6t ;+Ls: jl
! 4 .,..:: ,-,Jj!j Jt Jrt iJt .),,sji Jr)t .i, *Jt .tr,llt Lj:s] J^
rJlisJ GsiJ crlt Jt 4lJ5jJ +_ilt .lj] 4il3t ;- !-+JtJ },L-r.;j_ujl

._s!Jj:Jr

:Jji_"itt futjl .2

gJ.:cY c5,l;J !5J.:c JS,i -t ,;1r+Jt .!- J-; JJLCI st,q,

t^ %7O S\r^ cJj!.:.).il Jra-rilt J -s.:r 
,.,J- (6Li-Js lrj -tLljj.)_ir)

{jtJA) :J-;^;ei.: ). Jy-rdl ijljl -! i:jJl i].J Jiil.)tt ...f<t Jr!_ri.ll
rJSi ,Jo !-rl Jl -.,_rr-:"lt =;r- e+ !jt9)ll i!!t sr .a*t-jc &y k_,I

q/ 4+lrdl 61:.-jJl 1:i,,n 1'A;rr:1 .(_.*y _i-r.,yr) cl,:^ g_r^-,y :.1_.r
;',. L'IJ| i!! u. JJi-Jiit e _F:J grJJl J-jll c,s_!l In 4:dlJ.ell if;,Jl

a.:itJt rLJl
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J<- ,J. !-jl Jl _,yiCr -r-r- .r ajjllxt i!!l s! .aljl}A i!,x \r.S
,/ 4!lJ<ll .:i:G'iJl rs b_r:*.l .(_,,F,y i=r:y) J-- ,9r*y .lr_l
J- i-iJl L|* o- _rrLlill e_Er qjlJl _r"j! q,S!t trA a-itr{lt il'll

.4.-;!Liil 5i.-J1

!_ij'lr dr kj lcJt Lji*lj 
"r:rrLJr 

;:\r4.1jl dljjrJrjl e_+ 5JA JJh (5A

.(5Jlr.Jl ! cJl 6L-).Jl rt .{:dt cJrJll) d_JJt r-jjrr (iLiJl 6r ^_ rl)

:s!1" i-.!i-Jr r:_,tlt eot .t-

L ti.rt "rsll ill _

.r"1":L _,Ujr _j!l _

t'dr a-":!l C" iL.ij.Jl 3tJl -

jrJr irJt c- iLiJl ;L*jl _

:(Sedimentation) Tanks

drejll !;lFl s,3 ",1<.:r;lt (l*,tr i_tsj ""LJt J;r !.+-j .JlErjtr qi*lt

.;lrr kclit i)E:t ,Jc dJ:yt i_iiLJl iJlt :l:lt J" *+ i. Jr L,*t (-)r.euJt)
-.i-Jr ij-; k=- ej:' rLtJ i..j-lJjl a-Esll .ra c_* d.]: ,(12) ,:j$ ."!Jr ..g..+
5i .-ll J-lS Jl Fr-t cjJt eJji+ t + &Gil Ljlil 1_,j_ U;J. 1lJ+jll Li.lFl Jt il+.iiJl

-FlFl J|a iiUlt .t1Jt g_> .!i-Jr LiJ i.ii=y GtJ. Jl i-rtayl jjJ"ll .rr i_!"ljl
.ilur ,:!j irr :r i-i*"lt ity J:tJr Jt trrjlj i_lrJt orJ.t| s.cjj Jlj #,Ejl drrrjtl

.0:d, -jj .+-J']Jf J !J...,rr iiL.jAaI _jnu
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d.Ft"Ji (,+!)rJl) Lj.jrjill J:l-'ii (i2l !\{";,

a-!,Lili 4.r";Jl rill illjY ,-si*ll A*LJI ij" ill{r.Jj+ill drJJi ! r,;".r dlja 6

crrlJ1<l jljLTl drli .ra ;F|Lr,..li A-lu, kjlljl ,.,1,-J q,l1r J)sj)J

;r i-"rti *L!!! cei* elc.j J)Li' diJl f_F, c+F Carbon Adsorption

,"1^ill -ils' cllJ i^ij.., Urr. k-A- *1" qrJr .:ryjr _,lji"L pjn UyJslr

Jl erij*Jl ,jg;tslt qjt$i d,F+ _FY LIF !*.J .4+r 40: 2C ...r* E1t_,'r le,*

:J!". I i.rLo ifoJUl '* i+Li ,'r- .+.r J" jlji-yt u- r.is"jj;U],iin -6rtc1

.irrij*ji J !-il D!- rl^ al:rE L:l+.S

:4:,ElEii t,:r.I. l*4i1 diil."j:g€

rtj.ijijl : l€rg

_+ L+ I:; i-r rJ, l Jl a,LJl rrJlr illil. J; ea -5: rJr *!ra :' -.!-ttJ ir!-i
. "ilill "{ . nll r:l ql rc o ,rl-ll i Jl DL,- --i ;.!LJr ,-nl Jl * "t .iL *n .r!:

A-".'LJ| lLtsjl rr *ll ,:.! .r L Jl * ai - -t-. uc' ,r.Jr ,t *t Jil.) ;, ,r -l"iJ;l

,rr J$sr )lj-)r .d+ !-t' ,n cA- *L J',,.:Jr j+:i.i ',:- (-,: rFY;)

l.

i!-
il

I
t'

iFlll-
II
i

l,-
t,l
[]
tf

t-
t:
f
ll
I
li
lu

I

lj
ii'
I

; ,!'L- Jl ,:rr ,r u; u;Jr Jl! ,ill



'Ul-j!t r. tut n)j drra

e!1 lel"'}lr ilL
L:..-rl ,-,-. rr].jl ej,FlL

1J )d+ll ;U*Jt Jl dJ(-''ll i,FlL

.rjll !i Jl oq- sJ !rF/l ijilll + ;r :;tt .,,A !e!:lt !- Jgt *!_!lr d*lt
.q_.Al Lljtlt J* $c, il].l_li cllj l-J ,a.iijJl is1Jl J,trs,i_)"

ajrii::,L .)sl Jl Cl, Jjlsl1] j*_LrlL

e:j3Y! :x!lL

i$iljr jjs 1JYL re-Litt-

:;i..5ll 4+iA4 .lsJ: 10.3

-i!:sJr -

JujU.$t ;* c j; +',a:LJr ; i.L.jl rtll ist_i L'U 9 .-rr3itt !.r- irsll Jl

l+J,,ilr., ;li<rll3.r,'Ul ,,,i ,A tll<ill ,,.., Jrj"jJUl .9.l,! Jtl.l a+ .q_.+-.1- JXyl

.!1!r e1r+

-,,IJ{ll _:+t_

\rr :.rF!l "JlJ.tll 4J .:Jl iJJt :tjJr a*, JA sJl$ll -:{lt !1", u. -i+Jl LJI

!l Jc5JrYl J,iljl 4l-Li rt !ji& -irri Jl k!_p_r (!.s-:js kJblr) 6LJl

eljJl -rFJ fJ IJl! (lJ ,is+il iJF) 4j +K.Jt !)tiX lFjlJt ,rt<irrl i5jj (etCt)

_jl (_1;^ clJA) elrjjl &j,t aF lslls+.tjaJt ,..;-i: +.;LJt d (!*Jr $t:il1)
4!J!l 'n i\rr..,1 .ir$ill o;tFl 4r-ii!':jt ;lCl ..:Jt u;tFl Jt !-!Jl Crtll
; I *i* r.il4 ;j _e r+rl. y)ty iL.,i!ll !L-lt e-x tl i!.iiJt 6l "-t1 _:a (,j rrtc
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irJHl ii.lLll s-i iraiJl "l*-lt rLj ,; ,,iJl 6tLJt ss t!6-J 3jslt ctLJl
.ljJt u. -arlJr kjl E"J I J- "1.. * i-[_-i1 Jl .r_dr ,.x ( :-!_tl lrJ.tl)

sjtJa!t a;dl_

d ;.rFll iJl.jllt _:_r.-bJr iJJt .:l!r d\r J^ ;t}).jl _-dl 4Jl- u_ !_i*Jl al
!Js) 06!1 jtc 4+J!lt 

"rA ('.i jlLlt c+: 4Lrj Jl 3 ,ii* ejri Jl kl,_.,ajr J.-ll
Lr'tiil 

'--r 
ll r.r_r. ._r+'*il e; "-,I-ii-)l.r at*: c_t-_dt .rlr f i** e+-r (a-iljl

e-x ei.{l 6-'tc 4+J!ll bra dL*i,,ij .Lji<J lil:. i-lsjt orA # J;JAll uJ,sl .&uXl
;-rcli. ^ll Li lll ,!. ++i.- cr- i-Lrll J.-tl __:d ,4t.,<J L_ AlJjlJ i]';rll ""LJt

.&j:ll ltlc

(crjSJ".I rrHl) r+jlt _

S: k-+- J6tnt \9$lLJ ri .-rt # irl-ll rllt JrSJj 5jij JA rrjl !f,,c, J. .r*ll
.6:-rJ1 qrl-)-irJl ir ,.+t-Jt :.tlt .1,ijt J+q qsli+ q- ir:.ir J- ej+.1-i!

aiJall cp.+!.lt_

-rS_> rrl=j zjJ^l !!_sJt j+

_,,iij| L(J" ls- .lJ.lr _r" cjl 1Ln
:iJl'ai" :-r;s .:i1-F:

l-iri+itl qFtJAl_

JLJ L{* J-ljijl elji.J ;LJl lrp a=JJt rtll js_i 5j.rj Jl j+Jj !;lFl 4a
rFF s/ lLJ G$ C)",: C-jL, ->1 pj+; ,,Jrrll r;!! q! "!!r ;- c'p .L-i,

.!JJL_!I tJ',Jl a)" JJs: t"ji. . r,l;i1\l tr! F ,,jJJ rl ,-riJl

t-rtr.tt ;,+ttr.:t-

irrsj-l j,:sr r-€l*r 6LJl ; 'orFCt JtJ.tt .1, eL-ajitl Jt .reJllt i5liJl qj(]
4:iU45 6ltsJir iji'jljl ujl !.<!lS+Jl , ;:ri.i1\t !.iuLc GJ i+Lll rlll jc orjJl J-,il

S-l \-+- _-$t !..itjXrJ iLJt (J.c i.L-:r .rr_tt

r,{; rtJ 20- 10 L: . :r ;LJl Ji. Jc er.ul .tiJl
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!!+.ryt Jl .rL._yt_

/.1 ,,,lqll LlJl lIslt .rlt\<J rl "-tt s.i 1,6Lll 1--;,Jr rljJl .nl<i: Jl ri*yt !I@ s+
:illt rl "-ll s"i rrFlr Ol+Jlr dltJ+ll ,,.t ,uijr .jlsr .;)1i,q g.t." Jt k!r,._r
LL-ll rl./l_.e ,.,-J!-tt !x r-ltijl Jl {iL:l r:L-!l r:l,c aGl 3Jt!l tkjrl
E)L-:-l-e ',,: -r.: ct' +- e-"-,.J. ,|JJ.-J| Jt car_q L- .6LJl s.i +1-lt (4JJ;,1)

.+lJjl \r*tJ)t :+ijr

lf.Jill-

"J..+!t 
Q*= qF JNYIJ iL-lt rrr 4ji'tJl 4j -JlJ Al,jlt ,:tjJ,!"ll .,]r tJ< ,r ::ll

l+_pr "xi: rL"J Jl klj-jr (!rl*!r ,+..- !)" %10 jrlijj y) I,i ,,!l! ctrl_s Jl
!!1J nurLll r&j- -!l Lls:.1 +lil jKl j-J .nl.).!t (J!. j i_1, aul lFj

dJl J*!r r:

:fdljJl !+; alsJ:11.3

+jr turjyr-

LJLJT rLL:- e- iiilLJt 5rLJl idjrgl -jlrj1 4=I&r C* J1 L.tjll iltjyr .$a
f-rUul Jlj:rL eJ+ :9!l -L.ii!l ;-91l5Jl _* jJLlrt 6rc Jl i:,ilJ Ait J)|! taJrJ-L

.g-_!l _r_r.1 -rc _:,r-l_Lr elJ+L, . ,\l 6. Ct;: 3A r,!

lLJSllJ 6Ltliil i!-ly -;Fr
J)|: +.b,F etjjt .i Jl btt^ j

:.,;lJYl ah!,-t{ a+i4.ll : 12.3

!+lilt Jr.ll ,:li s";Uyt ;Ja*1J.l i+lraJl-

,l;. i+-l*. Jt sllryt il.-1J, 1-ILJI -!-\j
"rJ-ll irtj;Ut ,r\r<;r dj r,!- LJ:JIJ 4J x+JI

.LJ]I _ -:Ut 4,.-."+_



&;rJl f L&JYI-

rtir 4:ii-! .:lj,-r,,)l .,! 14 !i-r. J Jt "!- i+lr* g:Jt 6u:.Jyt !L. dj,,
.l| 4+,)Ul .- eiji .6L;!lJ J-,iJl o;tFl L".r ,jlLJ gr:.jLl l'JJ .!l- Jl tt_JL

.ir+-r_,lll -,. %50 JIF Jt;;,,i1- i++ tu iL

.,r-hJl Ot!+ll-
jl,ir i:!U 6l: --> et- jJ,, tA ;n .j Jl .,t {ijl_- Jl gsl.Jr ;,U:lt .-i.#

.Lj-bJyl eJ.- cl:j r 0.6 iJ- J,ist i Jl "rJ. luj jlij:y -,jsr .l,i :j!._b

35



elJll Ci.,4ill

6.rSIS drt+I.,{rll



gljl dr€.ill

e{EillJ 6lr' , -ll

:CrLrJJ.hrllJ !i!!.ajll !rU,6,:1.4

40000 C = 4nJ ,rll=ll J.Fjl r& _F_F,

150 l/c.d = :slyJl e-i,ijl r-Lr-j=)-L^ gl.r-

6-:rJr :LLjJ.L. clj* =q x no. of ca pita I

=150 l/c.d x40000 c

=6000000 I/d

=6000 m3ld

)^\) ok2.S =ilrCt 4ji:jJt :* !.jl ;KJt rc rr !r1.r,Jl 4+j ..j1 i.J:-)l!J
!\r 6;s,,tt $c j,,iiii os! L. 20 qr=Jl .j Jt "i+ tX*,i!J |l_t--jjl

.JEXS 
!r_":..J, ,.,ri

P(after 20 yr) = P.(1+r)"

=2OOOO (1+0.025)'zo

=65544.65c

J)t rF ,.j- 20 Jj_x -+ g..!t Cj:lt :r1.=rA Jr,_

Qav=150 l/c.d x 65544.65 c

=9831697.s l/d

=9831.69 = 983L.7 m3/d
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'irllll ,JjL-jl r-"rq u]]jj C^i+-! 4!-Jrlt crJ*ji.lt iLJJIJI lL,q e+

Q^n"=Qo, xH

a 14 \
= 0a, x 11+ _[\ 4+lP)

4+

:tJJ"i.ll s*..j, r,Jl !,JJ|J}] e!L6:2.4

Allowable

V at peak design = 0.9 m/s

V at min design =0.6 m/s

V at average design = 0.65 m/s

.rLl -L) ij "=ill Jr* ijs !/ J.ilt :F 0.5 = _.'rpjyl ; "1]ll j- ul ,-J!r
S (,*. ".t.,X +-.:-.ll hJl a,r. cjll i-ll-Jl ii-J qr-+Jl *Jl ;.fJ ;rI* , r -r

# jl"l J-Ls,:llsr rsr i-11* a!* ,L.ijt ilt5 d;rUj.tt -..r,:iy -_i; sL r*
;lSJt -r.:c ,,t' i-.!J_ JF iis. ti- ::'!1 J G i-!s

Q"" - 9831.7 mz /(l

= 0.'J-t4 m3 /sec

(13) Js-i]r :).

I
I

=9831.7xj1+
I\

= 0.245 m3 / sec
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CI

D=o's

Q yuLr

o114
Qr"u =:j|: = o.z2g

(13) JsJr .^
Vou

vlutt

Vyuu = 0.65

0 0.228; =-= ,*_ -0.35m2y u.o)

.IT 
^A=:D"

D = 0.667 m

:s.tr,-jll eJ&a::3.4

(0.45 aJ.4'!r Ji Y) 0.5 m/sec =;r-ll rj GrFJr *j,,j

Q""= A xv

. 0"" 0.L14 m3 / sec
A = l) = ---;-;------;- = 0.22? m:v u.5 ml sec
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(.!-x o.sm CJc -r:t+! Y er. !s!:) 0.8m = .Ull ci- L,:'1ll

c4"r = 
oz;:: 

=0.285m

= 2\5mm

l.sm = dLJl .,+-!,:p jl rF-,r,

3.cm = !.Ji:G! cE u+ i lJill ul o;Jii

10 = 9.5 = 3!l = -:urjr ..,-

2160cm3=gx3

0.1,14m3 / sec

9=1_10 = gtraiiit :-|c

x 80 = , lj+-:ill ar! rLitJjJl +-.jjrll al.i;rt Lt*

tl-
.. 1003cm3

Im3 = 52.77 < L00ctnf sec2160

100cm/sec 6 +2\ .,;l (-.+: s,rLJl .,t'j! J)lr I'JJI .

:sLjl r=rgljl'ilrtsr:4.4

Max-design flow through the two grit chamber =0.245 m3,/sec

Max-design flow through each chamber = 0.245/2 = 0.1,225 m3 /sec

6 ml, = j5slt i! !;Jij

6n rp...i-x 6 minx 0.1225 mr /sec =.ssri

= 44m3
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2.5m =.Lz.5ll ,t..

0.5 m=6Jt :JG,

3m =..lsjl ' 

-r-Jl

44I+.Om- = :- errr-tl r:s.|Jt r-'L.Jl

7:2 = o-)S\ J! JrUl ar.j ,-F'Fl

3x2.7x5.4

14.6=Wx2W

t a.6 = 2tM

;-W=2.7

L=2 x 2.7 = 5.4 m

14.58m'?=5.4 x 2.7 = i,tiriJt isjJr 4,ij1

,.r+iJl +Jl cl!.J6 Si:li

= r;!r d"+ 1".i, . ---!yl rj)l.+i*]*l 
'Jl -)}.11 :.!.rD.1225m3 / secx6jsec / rmir!

=5.95 min

3x2.7x5.4

=6min

0.2asm7 / secx6Dsec / t'r.in = .slJ (JbF clq Lrj.' jsJt .a!J

=2.97min = 3min
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7.8 1/sec.m elJ$J J:j'll LL

(peok lr Jt"lJdY LJI a- ijLJl J4 eJF 150 _rc+) (peok design) %150 J,-p

42.12 x L.5 = alsll 3Jj.il

I _ ]m 60secoJ.td_xzx--x__sec 10001 lm[n

63.18 l/sec =

iJ+F el.rij-t .F-)ii

' J+;Js.ll ;J$

7 .58m3 f min. stand.eT-

GgJJ+tI c!..:lr:6.4

.,;JJl & J' +-5!Jt Cj.Ul rjr_ r..r- sE!

14.58m, = 2.7 x 5.4 = _;F cltl lEut Lr ,-tt

01225u,uz > U.U08401 = ;;;i= *-;i CaU J*

2x0.008401' = .):tj o;F L!"- Ljc qrs:.Jt dlll Jr3

0.02 >0.0L680=

0.02m3
= :+^+.. -1ll cflistj4ll
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:dlliyl,+r-rill (FlJ-t:7.4

Cll.il J&- ,sLJl 6;l. _F)t !j$ L:!e 19lt.1J.l L"rsl a.;y -*;-;. &:_t
e-l.Jl a.il.ll dr*.Jl ,,,,- !sr!t J!- (Jlo e-_-..-,t .=.* Fr c6JJ eA!_Jl
JL-i-L Juijr 4.t! r)c J+ ) J,+Jt t6ss,eeJrelre (30-2g) !_j4;;,s;,,.1r ,,,r,

0.35 a-F LEI (influent Channel) ,J o-JJl c.r-F crt ..+: ,,I\< .!j Jl qjs
d LJlLJl J*(-i;Jl qJ:,- sJ q/:.eeltel,e 186,1" Jrl Jt\lr J^r (ijj_ Ut

.6 3 r-P cJiii ! .jl q-- u-dl

AV design flow (use two bdsin) = 0.14 m3/sec

AV design flow for eoch bosic = 0.057 m3/sec

Surface area =

Use circulor section

L75.88 =! D'z

D=14.96 = 15m

0.057mj ..60sec. 60min Z4hr

28m3 /m2. day

= 1,75.88m2

3.5m = o.lrslr 3.c, Jr* uS:J

0.5m = JJt iL3

2m = _;_!sll l"_-, J ,LJr j.c

0.057m1 6\sec 6Tmin 24hr

SOR(avt = sec lml4 thr " ldov
\t 5F;; /4 

- 

=27'86=2gm/daY



0.114m3 x g0sgc t 6O]!U y24hr
soR (peak) ' W= s5.73 = s6m/day

Averoge volume of bosin=(L5)2xtL4 x(2) =353.42m2

Detention time ot averoge designJtow =.*,'#=iro,"r* - L722/hr

Detension time dt peok design flow ni^,##oo* hh, = 0.861/hr

: dJi13l dlsjt ,:t.L.a:9.4

a.jJJl Ljitrll 31s,.iJ- il.SilL

Q^o, = 2127ITn3 /(l

SO R=( 10000-28000) mm/doy

use

'OR 
= 10000mm/doy = l1m/day

0 2721.r
area= jil = 10 = ZI2't.Lm2

Areo for l filter = 530.275 (crr.r*l_). erl tllJnt ._,-y.! $r)
'I[ ^o= 
nD

D=25.98 = 26

Assume depth =2.5

60m9fl = (e :Ul _;S-.,XD ce tr* ,0.75 i-llJlt :,tis u;rij
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D-
ct

0.75 ci = ci -60

60=c|0.75 ci

60=0.25 ci

Ci=240

i-ul x ,-iJl = -Jl

Z.S x 530.275 =

i.325 m3=

^ ^_^,, m3 ldav Lhrqmax = zlzt I -,- X:;-;- X:-:-- = I4.72mt /mtnday Z+hr 60min

Q^o,f or 1 f tlter = 3.68m3 /min

1F_

1+ 0,532

1 + 0.532

t;---.
IU CI

1

F= ^' fr r n 1-\2

t. / It+u.fr)z=f+r

1.7+0.34r+0.017 l=1+r
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0.017/ -0.66R+0.7 =O

/,r//\i;-_=:-:i;---\u ool I V(-u.bbl' - 4 x 0.017 x 0.6
Z x 0.01,7

r=1.17 = 717%

a!>il i. ,eyJe?3-25) ,ral.Jl Ciltr qJr- e,L.t .j. e-r-y, ira JL i-.-i
Jr alFr ilL :ic i;:LJl olll .iL"!i .!,;yl jLlt $ eyle 50 !r JJ,ll

Let sOR = 25 n/doy

Q"., = 9831.7 m3 /day

Q + Q,= 9831.7 + (983L.7 xI.77)

=21334.78 m3/doy

?I334
= 853.39m3

Use 2 tank

Arcd for 7 tonk = 426.7 m2

Areo = n /4Dz

D=2im

^ - 1240- 60 240 tJJ=u')|. z4o " loooJ 
x

=1908.99 kg/doy

Z12TI
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Moisture content (90-95) %

Volume of sludge produced ..J2!3as400 = 3gj,79.akg

lf volotile =70% specify gravity =1.05

lf volotile =30% specify grovity = 2.5

vot u m e of vot oti t e -iq#2 + tr#2 * l$*frry =38

soR=(1s-3s)m/ddy

Use SOR =18

Detection time (3-4) hr

t=4h r * Tdoy/24hr=0. 1.6doy

v
-t

3Bm3 237.5m3

Area =
Q 237 .s

SOR 18

7T^
Area = -; Dz

D=4m

V=Areo x h

38m3=73xh

h=2.9m

ill Lji.ljrl LiL'..'.11.4



V=64mj

nssume h=0.3 (depth of sludge over drying bed)

V"R
,4=;=J=1.26.6m2

N U.J

Ared needed by day

Assume width = 6m (width (6-9m),

rha !ona+h-|]i! - '> t.,t- .'t,9!'- 
5 

_.L

Actuol Area fot l bed = 21x 6 =726 m'z

Areo need per week = 7 x 126=882m'
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O*aLiJl cji..aill

crtlE.i.r-,Ylj 4;!U.tt

OSlt uU :l t& k-:+ sjS $ -.pr 
. - " i:c s. ol+ Jl ,.,1, ,J_.: r-::f _ r

kl+li.- ,_!Jt L.ljsl ilil l-rA: .ot "jyt cl! u L"l,_:.,.1 Jliyl ,,; LrJl or+Jl

4JtJr oill-r.ijJlf^

cl ,$r J).i! .!-,t g. iJuJl ,5_Jt dFr ,!. &_:-t i"rlc.t .r;i _r
r-irFl ol.J. iJL,- 0" u:!l Jl ,.,J- 6i):yl t:ryt *-g i! Fl. yr$ dX
e-S"." rljJ-t ,',- l.t+"ll Jllil (r\i GjJl f._q!Lll st+\^Jl gl2t 9 *-:--rr

. _u& e++J

i-Jl Gj' lAlii.-i Jt ,!.4+ll--.!-.,! _r:Lil LUr .-,!-y1 u. _r

+liJlj  lijul -rtjJl +lt.)t ,.,.r ;,--_.,r i-)r-Jt .:.t]S,,,;- r!.Jlr L1-.jj

,9:ly) a-!,,rJl ii,6J1 etl-ll gr,-r3 iJLtJl a; -;Jl .rt3-rr ;" "-Ill3
r,:. t:.,a.lJJt ;rLjr 4!"6J1 ,!-yt &.i e!.;SJl Jr. " |J.i CJI e$:l i#.jr

rrli. -\l eiitll tl i.iUt '+Ct rl ,,,tJill 6 t ,slc alj- ilfll .,1c. !:ijjll
a-6il "$l ..:lX 4Jt - o:l _r:i- e-t:At r J,+;++.r13"" 5L!tj

il^,j.AJl dllir \jlljl !k-\t O^,Jj! d Jt elUJ.Jl .L- rJljl slc ;Jr1-i

. L-rlj

;ri;-.!l i4; Jrifrj f#1,,,- d+!;S, ;lSJt .rc .l.iJ* !.rs.r - i
iL- tr!" ol.url i..,..'"--31 ;Jiili irF.ad 4jriJl

!5-Jl d Jl r!- 4Jt -

'!.6;-: el g;j_.dl ai"|,*J 4lr Jl rJL.lyl .F +) -o
csri*._, \,,j.D'j! L".rlj .:.JLJ| ji.lJ* 

-rL. Jl sFl
4JLll .u-r k!,i-l .:ri!l 'l--'Jl 

aj-,....,* iJ,lt
...jl-dll at 

\ir .!Lj Lrs:llr
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