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ABSTRACT

This report on Preliminary Feasibility Study of Huachiew Chalermprakiet

University Wastewater Treatment System is an applied research' The purpose was study the

prcliminary feasibility of wastewater treatnent system for Huachiew Chalermprakiet Universiry'

Collecting of exiting wastewater characteristic data for predicting the trend of it in the future is

thefirststageofmethodology.Designandselectingthesuitablewastewatertreatmentsystemare

the next stage consequentlY.

Resultsshowedthattheaverageflowofwastewaterandstormwaterarell.S9and

65.40 m3/hr. Grab samples from upstream have the average dissolved oxygen value (DO) and

biochemical oxygen demand on the fifth day values (BOD,) of 392 atd l0l'20 mg/l'

Furthermore, at the downstrcam, it has DO and BOD, values of 3'39 and 113 21 mg/l

consequently. Composite samples have the average BOD, and SS values of 58'2 and 35 3 mg/l

consequently. The estimated quantity of wastcwater which would be generated in the future is

6't .37 m3 fu, BODr 90 mg/I. Then the suitable wastewater treatment system for Huachiew

Chalermprakiet University is the Sequencing Batch Reactor or SBR'
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o. rhrfioqutu (Domcstic wastewater) xllrufi I rirrfi ufi 'ldornfi oEiorfiu ornr:
,l " | ;L a e q ' -.--.

q:fii aorfu lln36u l oti:']trfl50'lil: ?:J urntn rirfir6u ririluff:-lfrlrdrlrluvia:slro

riun6norirvjr sanity wastewater

z. otn : ov/ti.:rn : ot (septic Tank) t,t l roo'l r.iori r fnrirrff ur rr.l l'liornr g
qr d d; i---+--i-.e.

8. dd'o,i (Sludge) !ru6! to {tti lYllruno0n0lnu 1?ll oulldu ltasiuf,sflutl'l0u
a) ^3 i "; torrr{.:6{rfi oiutfio{n1nn1:dlfelnuiinr:mr':tnntrnvonnsfl ou; nqrt!aYYl tutu 0 { 41.1

:s!xd1foil1tAurr!rl6?iYlu.1

rJ:vlavrifi nroa'rov'ldYu

r. rir1frli{oXaJilroura;f,ncorcd1rfi ufi rfinduluilopiutoruxrivrurdu'r

2. d1lr1:nlduoJ:vtRYllo{:suu rrinrirrdudruilrceldrriuln rivruidu'{ 1d

:.,fl u {u X n tuio I du 1 u n r : a o n ttu ! lra I ri o d 11 { : v u u ri1 f n lil rA 01 o'1

u11'tzrulnu{ luoulfla



uYlll 2

tondll ttav{lu?0uYlIf lu?1.1o i

-j i v
2.1 qua rnu?to'l

"- a d
2.1.1 n1: nltfiultau

qnqnd Auqil::ol (2s34 : r3-zl)ntirlir nr:t'enr:rjrtfi uuill{unounltdlrfiu

.!luoontfl u s eiru6'loio'lilfi

( l ) .ilu : 1u: ?lrli1tfi u (collection wo*) drrfl u nr:rirrirfi ldudrilrurio:su1u 1

ilr'lrlni': (oi.po.uD tlio rir1il &ll: s:irrin rirrfi u (wastewater Treatment Plan0 tfionnnru

anrl:nriourir'hifi'r. "-!-(z) .iluurufiulrau (Treatrnent Wo*) rflunr:rirrinrirrfruriourirlldlnSorirld

1{rJ:ylufiiqiol:J uarru'olrrnlurirrfitrrl:snordrueirufrasaruriruacrirufrhiavarurir dl

ar,r:nrilfiuu1?,6JoqilugrJtol,{oiililorn.,'uri., 
yirl?aur:o,unoonslnlilnalurflu

nrnou'ld dlriunr:ridnirrduil:rrrhJdlnr:f rrioqvnou6''lt'

(:) .rurirf,orirrfiu (Disposal wo*) rirrfiufirirunl:rlllinudxnydosrJiotroen{

,,rri.rrir riodlrludu6uniold6urield

rd;:J?{a i$}q1 (2s24 : 34)ntir,irfi lanrl:nludrntrlil:'noudrtlar:6uvrid*as

hj n'o rarir d'ldu nl: rirrTnrirlfiu (wastewater Treatment)
rr:ouuvri61u1ilfi ornru rttaY

6rrJ:snotdau'lrunr:sit': 1 Ynlu.,uxunlt:1,.,6u dlarur:oi'orrri'roon'ldrflu

+ trrunr:lnqj 16o

(l) ujxunllYll{flfind (pnysicat Pro"ess) 1{rir{ntolrr{l6urr5tlrra,',oltt{l

su^uvridfihinyarurirl6',,ri nr:o'nd?uelyun:l (Screening) nl:fl']lrl (Skimming) nr:rirl#

ao0 (Floatation) n1:nnninou (Sedimentation) nt:ttundrutt:lrrdul (Centrifugation) nr:

n:O{ (Filtration)

(2) xllxunlryll.rrnfi (chemicat proceso l#iirfirrar:ofi uvridfi ayaroti lta"td

nr:rir1#rflunax (Neutralization) nr:rirl#rfinnsno (Precipitation) ltrrunr:Intronqtot'u

(Coagulation)
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(3) 1u'lunll m l{fiaivrtrr (Biological Process) 1d1unr: ri rn''oar:6uvr':'dfi asaro

,i1drrfi urnltiti ouaaru'ld grj r rfl u z rl:vrnnfio 11x nl:d1r-orrxul#oonfirtu (n'erobic

process) ldttri Oxidation Pond, Aerated Lagoon, Activated Sludge, Trickling Filter, Biological

Disc Filter unyxx?unl:6tfin1lrL]1ildoon6roU (Anaerobic process) 'ldttri Anaerobic

Lagoon, Anaerobic Digestion, Anaerobic Contact, Anaerobic Filters

(4) xx?un1:Yl1nflfifiarni (rnysicat-Chemical Pro"ess) l{lunr:rir6'oai:6unEti
- ^r; ,. J - i 1 d L' t n1 ,

unrf,r: ouufl; dfio3 nluoqjlildltaufrllturnrdnlrnrullJ?un15Yl,r 3 1U?Unl:11ielu ItJ

dtril:0616'0oon'ld cl'rodrlrdu nt:eadtl6?ufirurjlniuoi (Car"bon Adsorption) fll:uanuJ60u

:J:v1 (lon Exchang"; ooalufiadound'u (Reverse osmosis) tfludu

rniurfin6'qnlfiul:orf (z::+ : 4-l t)i qnqfld Auqfl:: (2s34 | 13-27) flti1xi1
- a, ! , nv- !

nr:ilrrinilrrfiulqufr'r1 arrur:nrrunoonr u{unoueil{ 1 lnn{u

( 1 ) n1:f lfnd ou riud, (pr"ti-inu.v Treatrnent) rfl u m: :J :-urJq l an lil l o{ dldl

h?rturri'uot:rjrtjo lnuotfiuturunt:rl.:fl 1uR111 rdU nt:uunfi lrrr?unoululnluqilnu

1#nvgn:l (Screening) nt:n?xrpJs'Ft:1Rr:lua (Equalization) nl:ttun'llfuuAyrilfu tfludu
. - I Y 4 d a a? d

(2) n]:flliflriugiu (primary Treatment) [Iuflll rlunlo.llrlj.t0uYl:utlayt,o il[1{

ofiumidd arur: onnnynou'ldl#uunriroonorntirleunr:ldni:nnnsnoulufr{annvRou

dldr,flunrr,,unrolu{r6uvritififlnnsnouldry6uno-lnnflsnoud'ir fi.:nnsrsnouriudu

(primary Ctarification) ai.tuntr gunrocrr{1ofi uil;dfi fl M:nnnayfl ou'[d (n:rq m:1u .,r) nt

6 unfi{flnflvnoufi'jr filriri'nn: rnvr:1u (Grit chamber)

(:t nr:rirrindufi 2 (Secondary Treatmen0 rirtfitrfieirunr:rirtiertrn:vuldr:isr
, t , " - ! ,, , e. --4- - -.^.-^-l-^^ 'q I a '"4- -----i-nouluelu llas: iuilurufltu riuudr wd.:rr 6on?tildnil:nodlugrJar:6uvrEdffovnludl

6rrfu6.:dor'J6uuer:6uyrirlayarurirrfu l#nnrurfiurrndla6udrdlrllonnnsnould

lrnriuo'rrirrvadloind'lneirr'fiJnnnin0uluii,ig]nasnurrirfi 2 (Secondary clarification)

do,iunr:rirrinrir,fio1u.ird6.,duoo1fiuniru?unr:ylrcfianrflrfluxdn rsiu:vrrflvnouri':

(Activated Sludge) :cuu otfilotntfl (A"rut.d I-agoon) rfludu

nr: rirl-nrirrfi olu rirruufi r 6r r dtrG un'irrfl u nr:rirrinri'rrfi urrlrfr'r}l

(Convenrional) fido,:riruju nr: irlri'unrruiiroll rfioriru rirfi1u nr:rirfrofil anr.J:noonrrn

! ^ , . h,. s ' h I

lrdunouu'l l n1t9l0l0 lu
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(+) nr::irrinriuqnfrru uionr:rlrforiufi : (r""iutv or Advance Treatment)

.,i"',fiufiriruriurounr:rlrrinluriunoufi t dl : lrrtdafinruan :nsiraur:n:;utlas

*rri*irsrr,t::ulrfi'ld otirll:fierrrLrrnri'"dariudufiar:firiol#rfinduq:1u fi5odoin1:nfl

nrrlanrl:nl#rloualhl6n rSodolnr:rirrirriulrlldrj:slamicior{ufidoqfinr::irfioeio6n

,ir- J, *.,tr"''rriri'r,riuqodru lnorirfi rvriro'oatsio'hldoono''nrirrfi u

- ar:6uvr5tifi tiouaaruvrxienrvr'lri'ld

- ar:tdlnr:toitY'6'1'16{fi5d1 N' r)

-el
;- flou

- Inrrcirr 1

- toltt{lttottunotrfirirlfirfinnlrLriu
- i -r

n'l:ulunultdutudusroufitcorfisltl?ufl't:Yl1'tfl1un1Y{1u?un1:Yl1illfl111u']u

nt:mrr6:nrvt llnrlt.l?ufl 1:vl1{nrunrt-rni i'lltiu

nrfil (Qasim. 1985 : ?3-80) niil?'irnr:{rriqdlrfiuarrlr:ottricoonldrflu z eieu

6orJqrianr:rrriru(UnitoPeration)tlaytuaunr:urjlU(UnitProcess)lrrtrrJfiri6nr:rrri,:u

rflunr:tir6,ouiorlrrinar:rluriiousirll lurirrfiulnurt:.1111.1fl1uR.,vr H6orflu.,r,rnr:rirfq

,',on'.|uo''|nri*ul 1u,flvdrilJrunr:uriaunr:{rriov6odrfrnovrFndulntlrJqiit,nrlrni

rua;rJfrffiurvrrlirnrvrrflundn dllunr:rlrriorirrfiurvdosl#vil z tlrunr: jutiu

z.t.z :vuurlrrinrirrdufi fi url1{1uil:;r fl'lYr0

nr:rirrinrirrfi uurlvTr'[ (conventionat) ovorfiuriunoulunr:{rrioriu"i'du

n,rt.rrirriu,a', uurn',rr,:,r,f,tiud z dutiusruiird'u dlnr:rirfisrludusrourioud'd' rra'

nr:rlrrioriuduosldrJfirinnr:xriru (Unit Operation) filri*srnsirlriu lutuvfinr:rirrinrdufi

; i,"i1;;,,;,3,,;,',,',u6in',n,iuu.''.':0l#t,runr:truuqir'r 'l 'ldrrnrru 6'*iulunr:nrir:fir

runto.t:sul{rfofi 1#lru6'rfi olGunnutfi ntoltuaunr:drrTomrs6rnru

,lruqvrr n6uqnu i (zs+z, :+-:s) ndrtjriierulnl:to{5sllutirrisrrirrdulu

rJ:ynna,lraufi:rr 5yrrflr s0 il louG,*{ueinr:l{riorn:osriofirilunr:rlrrinrirlaln:norn

r1u6ou1uq,ru ornr:unEornr:flrfirti dlluilo*iuluornrtclutqlriqlldfrnr:1d:r,u
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16lornradinr:HinrfluulrLrirrEog:J {eucrug") eiolrrntrs :;rvra'ldfinr:fiorur
i :: a dq 1! "'

qfl dl n:: !111R6U rirff l olnn-nn: :xqnd1fl n: : 11nu ifl 'r lirannl:1o'luoln:0;u0cru

lntrnr:lnrflurioturnlrqifiaur:o,fiun'nri'l1ild'xnrufiuiuiruaur.rnrurio rirt?rfinnr:

dotraaroldro.rnrlJr::!nr6 dllurirl rs-zo flfiudrfi6ud.ri:rarqnnrdoldiru 6lutnrld

:yuriod.rlidorgnarrrn drn;rrdrd.o.,nn,r,nrm dlrrsio6nrudrfltpiuf,rhiinr:6rfrn

l,16onr:o',nnr:xrnrin eiourrl'orl:s!rorfl x.a. zszo fi 6uri!i:rnrq.rdu6rldrilinr:rir

:;rufrrinfil{rniooo-nrnur.'ndruarl#frrfirioualrdrlrld.:ru InurirLdruri :surrio

rn-lornrt (Aerated Lagoon) riolrrflu:rlunsnoutil (Activated srrag"l dlldidofirioufiqo

lursrcdufirl#rflufifiur1#riurrn otitl:finrlluflo1:iu1dfi:;urL*r;ndrrfiuiifili"ii

lndrficrrriodrn'ir:rlunvnoutio rrrriorrrr,,urLlill{oonirlu6fr:vnrlr,lfinnr:'uol

ti.trn:ovfi 6on.ir rilrfnr{rurumuiiriorrin Inuflilr:of rfrrqirmunn'ulrldrfl uudllru

vrnrivrulCd:u 6.:iil'q:cUU Anaerobic Digester (Conventional), Anaerobic AS Digester,

Anaerobic Filter rlAvaitqqfio :yUt Upflow Anaerobic Sludge Blanket (UASB) tixu:t:J11tt111

filioon6rru6a:;6i:c,UU Trickting Filter, Oxidation Ditch, Rotating Biological Contractor

(RBC) :su1Jillfino'.:nrir2[nrirfi'ririuwld:-unr:oolJiuunylsriurrndudrurrqaa6o fi6u

i: rn r,tn r du,ta, n r'ldur nu rndu

q6uri nurrJ'1or'qa (2538 : s-to) nrira'jrltnnr:dr:rorloXn:vurLrir:inrirrfiu

torl:llruqnarnn:: uorr,{lrirarorirr 1 :vlru t,ooo ur.ir 1ufl yr.a. 25zg ru'jrJ:vlrar

soz inr:1{:crurjoarl (oxidation Pond, oP) ,iod,nr"'r'lrool,nrdrdoqil''llnlulnnoo'

rrfiturnlrqjld:o.ln{'!il 8.5% rflu:y:Lunynourjl (Conventional Activated Sludge, CAS)

:osar1il6n 8.3% rflutJU1nnnlnountlrRi (physical and Chemical Treatment, pCfl dlld'

lrinr:rirr'nat:Iar;11rin uiorfionnrliurilar:6uni,i ,,urL6'1 6ldiln1lfiolanta'u

riuljnudrfi'lfio :;rLljorfilornra (Aerated Lagoon, eI-) ilon:ol'liolnlf, (Anaerobic

Filter, AF) ilOrn:oyriofi1 (Septic Tanlq sT) llasflno{2uriuu (oxidation Ditch, oD) n1!

rird'r odr.!1:fi 66o:rdrunrdrfi orttrl6uunrjnlldrrninr:dr:ro6nn:-l

2.1.3 fl 1t?1{IR:{nlt:3!uf lfnilltau

,io 
riurmtgivr i (zsqz, ts-z:) nrirTjrnr:rxIn:lnt::rrlrlrrinrirrfiufi

xuaou nlu
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(t) dr: rortovf,nu rnrurflu'lrj1d' (survey and Feasibilitv study)

d9- n1:tnut0{o u:lrnrrir n:tu?unll fl:?na'nu ttl ti':rir n:rta'nsfl; 1fi'l

.,,! i a u jv
Enutnr: r.iluxo.:!a ti,lll 9l{t.l0u ttlYlno{nl:

a te j , .l a r jv ..!.i.cY-----
- 5rn:rsriialntfr'ofi'l tlfin.:,tt0{d{rD-o uYltl0{n1:nlnn n1:ttunulYl{Ylqlo'lfl'lt
,r- 

-1 - ii on,
rirrinoonornrirfi rludrufi 16onr.r qiln1ilil1fi .i dolnt:nt:rlrrinrilfr ':xio1il

- Rrt aoiitgllrall#rioufi qn rdu aniliuronirdo orroaurrrdrnltdllin
At I , y .q r I

fr60{nt: ' :s[tJuonflin?lho.:nltn1:ulunr: o tlJ

- :1u.!t louavt6unto.:nI:dr:rnm1{1-fl ?n::r., rdu rrurr rIrJ fr :inrlioId'u

1#rirriinulir'l:lrirrTnrirrfiuinrrl6rrfluxiohi otlroJ:yrnmtorl:lrirrinrirrfiu

fidornr: finrniu!nr:rJ:s!tot:lfltritriodil{rdoldu t'nrniulnr::l:vlrorrirl#drulunr:
iy

e lruu.lluluo.l9lu

(2) n1:oofilluuYll{ifl2n::uduaJ16un (Detail Engineering Design)

- nl:oofluuun:3 ?un1: lln;nl:il:vru'ulucrunl:Aofiouov?1{!fl4]fl:Yl1'l

iarn::rfi dornr: nltJt!tturio{o1u:cn'u#olilnno{llnJ:ciuI:{':luriurtuu (kb-Scale

Tesr and pilot-Scale Test) nnfiln:yU?unttttatrlofi'tl.lUOlunr:rirlrU lgliU11rgullffnl

ruuuirr : ?ut?!t'tu.tluYl'l.!ifl?n::l rdrilnr::-l:o{ tlnuil?u'!1ufi tAu?do{

- {rudruifi?n:rrllutirutqfl rc rfl unr: f,nrniuuri!ntc'u?un1: (Flow Diagram)

nr:iu:o{n1:oon11u! n1:oonttuutirutcflrs nr:iu:olriuqnrllu nr:ot{qln0lnr rolru

(3) n1:fiodllnuac6rJr6uI:l.rrurirriorirrfio (Construction and Startup)

- nltinxlras?t{n1:'t{tl?a'l o'nrniol:ruact6unlolqiln:0i nr:1{l?nlldordu

nr: f,n til o rJn: oiltnrn1:6nrT.t litr:In:lRr: : ca]ulrultavnt xndott nl:?i1{lulJ o'!

tera nr

^ I' t a .r. te
- n1:6nd'{qilntoitln3nl: ndou nlt?1{rlHu tHfilll:nu1 u:itl'lu{'lunltnnn{

nlr nf, ouueiaifi rjrtl n:roaol rJ:-u rrosrilrniolinrniolnuq,

- nr:fl nou:l{rJ6^ffi lru' nr:tetiul{n'orJfr ffi lru {fi odorluavrlrllinur nt:
4' , ra@a
Hn0u:utUaun{1u

.l a , t. . ! -
- r:lrnuo nl ulunullflu

1rfr?t,fl!



10

nl:91]ruun1: 5 lUnOUfl{U

(l ) nttn:?ndoln'nusrYtolrrtldlrh

rlod rrunqarn rnri rnrt nqu l ru

lourilnrloi (Montgomery. 1985 : l-3) nrit'jrnr:rrfliltynrrirrfiurfiu:{oloq]ri'l

! - " - )t
ROrnllIUlfin {n1: 1llUn nO{n',l: ttas

(2)

(3)

(4)

(5)

i,,!',,.cs.4
nr:oonurulfi o.:6u :? Yl.:nl:raontu2unl: lufl 1tu'luoullfl u

fl 1:oon(ruu:lUav[6sn (Detail Engineering Design) 1U?un1:dt6on

n1:riodf1.i

n1: d rrfi u nr: r [nsrirq.r :hu r

lrri (wtit". 1978 : 298-300) ntirr.jrnr:oontuu{1udlun1:rllfailrrfiuil:sno!

"la']lr 3 xunauflo
' t c .l d- I t A.Z1.Y tr...1-(l) n1: oonlluxtu-ol6u (Preliminary Design) t{!?nq :sd':al 0! lllll'lu'll

- J i t' u ' q.'
ln: nnltuuufl?lllt?tu1;fl! tunl:fillu-un]:fliolil tlaslfio :slrt-ut'lfil[u-o{du d'uo;rirlf

r(lro':ln:lnr:6'ofi ulo1d'irtvrirrfi unr:rio'liluio1il

:10n oun

nod: lt

a.-
(2) nl:oontl ur oYllfltutulnof, i1.: (Contract Oesign) ludunoufi tclniuutluu

{odrnun,ir.: 1 lraEfryi:runt:il:vuror:rnrrirrioairl rf,o1{lunltrjt3{n{1u

(:) n r:rl il rlI { rro cudl11u :, r'j rlnr : rioair{ (Modification during

Cons&uction) |u:c6jrlnr:fioairlorrriolinr:oonuilUlfir;il1{ti?u uonnlndu'rdo{ frnf1

ruuilfi rioairq (As-Built Drawing) ttnufrltol:vuun?uq!fi1{ f rfl udu

[rvrnrdr'l uur,Srd (Metcalf and Eddv. l99l : 137-14?) ndr7ir nr:ritlu'u

'ln:rnr:rjrrjn rirriur.l:vnoutJdrurfunouu fin r dld

(1) n]:?lrltfluIn:{nl: (Facility Planing) tsunr: t'nterSulronar:firitniolri:l

rluylt{dlur nfifl tf,:!!6tnni nt:N-u uouA{u?odol Inatourrnxo{nr:2r{u1uIa:{nll

il:vnoud'lu
^ -:- i^J

n 1t fi 1x u n u : oslj tu11 1 mln nx u

fl r:6tiluad?.:r?arlunr:oonttlu
.- o,4

nlrdl un 1{raon10{:y1JUUlUntlotnlnnullflu
- Aey

taofl:cuum lailu

1.1

1.2

1.3

1.4



I[t[c!40]0[b9lttL14]o]tfB npaLn]rts0grL[tr{rL[[stunLrfrucutt r,!Lu (s)

nB,:r

ruLn!FUuout L lt,tssl-unLrtrri[n]FtLutfDU! ntllrlnlnr-uripruF!,Lu (r)

3n, !,1s LpLr b u trll lttb uL !tbl,t lLu ]@ rr

rrr f!uuMnnt:r[:un nnIognln,JlLfultLInnfs]arrL u clr,J:![tnnt:rplogrnul unultho

nur0ErLru$Lrnnsrl.tl^lu!,unlnu,'-prSrpnn*.nrugl^pr!FruIrtsrFr'r-u (€)

L bLlrrua*,LuLn

nflsurLo[('r0,Jt[ft]10@L!,Irqrault 0,Jll.ltllsLnS[tuEsLut!t opttlt0LstPsLu (z)

ngI o gnlnutpnL gruL!rrtl:!:utluJlt[trLun0urut

ubruur,uu p1r-6 ngbu.lunuE (daruns lu?ld-ul) nLls!,Ln!0Lu0LlLPgtu (1)
i ^ - n.:

rlssLunnlLgsLtrsnounlgnPlL!tu$t r
rlftssfrnruoosulluoulu-uolaltmslo[gLuLLLtuu (LiZ-}IZ : SggZ) rUtCr cnli,

nLlun}'tftsruouFgtu ,.s

BlJf Ll ,tt

r.LpG66[ sL ugft*tlfult ! Lu nntIuusL nLuul L lLrorurupbunuSsiupe ru

unu-eliup:urlcrunnttpsLunloL0[[LucLut4;[ !'Lu

BxLrdMLust ]rf ![tn].tl0gtLl1lr$LFnn:elnutsllSi:utr !LunntLP Lttt tsLu

€'9

z'9

I9

ou L lrunr

I,LUIGU

lr trL b

ngloDL0uls& (uoll?redo Pue dn$4s) ltultltlLgltuaull nnrsnulm$stu (s)
6 6 :?

(uoqcrulsuoJ) !t!,JoulLU (?)

!Lub sul rulnElt]itlS0Lpl'lL]runntustunI LtLuunuutnentanou:!Fr& lLu]st'!]0It

ooorrLIlnLLucgt{r*rumUrounlnul ui:uL.unLo51Lunub595e Lulsulu,Ll't*tgt[oS]tf L!utg

eru ogt-urulrme e uLgLbon2uurssFbut (SuqaaqSug anlen) luruUnerut,Jg (€)

(r ru I e u1ufte e 
P eLu gLP uolsull

t,lr!{LyoJr 140Gt3U0LsIrtlllUooeLu) nLFubn}rrnlluoGgLUsult (runllUoG sLur,6ruultn,B]'(01'(l

flapuL(sLu ]Gut4l,trLu nLnpuLUltL0LltP!Lu) EEif,(1fl uBltu n],]ofilnnlluoa gLU (uSIsaO

ssacord ro lenldscuo3) gLunLBlLrutnrttluooslu0L,.l4tlGu:gF ftftlluoogLu (z)

bL*pau3urlfttltrucogLUltlltN!,Lu3ulr nLfLt !Lu['uruMll]LL 9'I

II



rjiurrurirrfiu nr:drurru {odrnuerlunr:oonuu uavorodoldnurlu:s6'lI:llruduttltt

(Pilor Plant study) 1un:fi fi dorynlunr: oonrruu'hiurjfo

6.2 n1:oonlluxvl]o,or'uoou (Mechanical Design) tflunr: oonuulorJn:airirl 1

A
Yt'l.i[nto{na

6. 3 nl toonllx 1l ]n:.: cirs (Structural Design)

6.4 nrtooflttuuvrrl'lv'lflr
"-!+nltn?uqrilunod:'l{lvuuulunullfl u

nr:r6utvxun;{t[:fl

R1:n?Uq qltn:vuuu'lu9ulldtj

l2

5.1 qiunl?iil]fi{ (Effluent Quality)
, )a

5.2 n?lrJ 1lfrOo=O1Oitvlfl [u Inuuasqunlol

s.r fiuffrioairr:vlr rt-ndrrfiu

5.4 n?1!tJln'i1u ItaY q?r11 nltfl?unrJqlrn
.t,

5.5 $lAfl:vY|lJ111.1d.:t[?qa0 l[av?|6.1{111

5.6 dril1roil:-uil:.'ruarnJfi uuurlal'[d
a

5.7 n1t,jtfl :1vfi 111itfl:u$fllf,Fll

s.g nr:r3u

(6) Rr:ooRrrux;srludlfnd1rfiu

6.1 n1:oonltuxriUttllUnr: (Process Design)

(7)

(8)

(e)

Iourir uqd'nuiusa riFttas

au a"r ,
2.2 tondl:91U20UYllfl u?t o.:

r:niimurfi'urfiullnri a sisrn::uflafii (zsro)'ldrirnr:f;nurn:rrurfl ulrjld

ron:yuu:.r1r:?luaydrrinrirrfiorfiorrfiu.::rs uu'jrrirrfiofiilaounrnrr ri{qtrsuluttn

rrrurarn'orrdul:igfi rir soo oir (eop rndu so ln.l6n:) odrq'l:6nulunr:oontrrlr:v1ru

rjrrinrirrao16'16on14rird'n:rnr:rlaorri',,fiu zso 6q:t(nu-iu) soo rq6utorlilrdtl so un.l

6n: rrnrarLryatiJ ffia1nl 22.5n:-lmu-iu rfl urnuq{1unr:oonttll:vtlldrfndrrfi tl lnorir

nr:oonuulvrr.:rf, on:vturirriorirrfiu : :vuu6o

-:vluriodl (Facultative Pond, FP) lunl:oonttltt l#dr soo Loading Rate 120

nn.(rsnflrf-5u) dornr:dufirioailuri r* roo 1j irirrioail{:r :?u 17.91 dlu!1yt



l3

rirldiirolunr:r6u:yrLurlrrjsrrirriu o.oa druurvr6l :surlrrinrirrfiurj:snor}Jfiru riodl

, , i- , .-:--^-. ^. -:^ "]-:rloruo"ullo !:fivl'l{lu1ulunu rreia;ffrfirio:rl l-+ ilo eiotiurruxoqn:rl lotlrunriorir

r{rloonnrnfiu riudril,fiuorl.irunr:rirrir,riududa nr:uund?u0ryun: { nr:etflsrsflouYr:'lu

ri ou q n qurdr {ril n: s n t uril dr o; rrun u {ri oqn'dr l t ri o 1ri

- :suriotnlornlfl (Aerated Lagoon, AL) :'lJUi 21n J:;noldauilorn-u

ornrfla'n 3 rL. 6ruru t rio uas onnn;nsun'n z !. 61u1u r rio irf{dutrnrionneiflou !t

}16.r:rrrrfilnaoiu rraroqilurirsirrdol:n:rulr.ru'rriourJAouoon{,,riirnn l#r,liofi:r,
.,;v'

rr 1i rhrfirroyrirunr:rlrriodueiu60 fl1:trund?unrIrn:.: n1:nnnvnouvr:ru riouqnqlttir(

nrn:rorurir dro;uon'hJ{riori.,rinril z lneiolJ rJ:U:Jrornr:rirrioalx l7.s dlulJ]Yl

rirl#drulunr:16u:vlurlrrinrirr6u 3.90 d1u!rfl/il

- ,rrr,{uoornuu (Activated Sludge, AS) lfiiiufilufll:rioafil : 1:' rirriui'iql

rdrisu:-rns rirunr:rh:jnriudulnuuund2unsun:.ruoinnnrnouylt'lu riouqlr{r:lulri rl-n

rirrfiodrfi z loturufiu riul, rsnoudru o'rrnlornrs frrn:sororir tisnnetvnou trnllo

16lnaoiuniol6lsirr#01:n risuilaounjlnlrrriirnn drfifuercnoueirurfiunvrirrinlnul#

nr:urinululioonitlu trayttunnynoul#rr#llnu1{ B"lt P.".. rl:;ursrrirl{drolunr:

rioair'r +t.oo druurr rirl{drulunr:rfiu:suuritrinrirtfiu z s t druurnAJ

ornnr:f, nurrJiulrfi uluurrx16onfi rrlrye,6o 1{:suuriodclurixtt:n Intt

luournerdrirrf,uiii'nuilyatri6fiqlnirrirfi:J:rlrornr:1{ororliunJfiuurflu:vulriornru

o1nrf,1d

rirrin.:runottn::lnr:fi lrtrndoltoi'rlrE (zs:q) ldrirnr:f,nurIn:{n1:f,nu1

nrrrLrflu1.r.l1d:yul:ru:rluasirrinirrfiuur'sl16ullurir.ranr:f,nlrnu'ir anuusttav

:Jilrturirrfiufirl:crrr-urirfl:-ufl zss+ ludufirnsrrnilopiu 40 n:.nx. frrir soo 90 !n./n.

uayirjilra 8Z,OO0 nu.l./iu drnildufilurtnrrsurnfitorutflu 100 n:.nx. luii zssa ls

irjElrrurirrfiu ro,ooo nl.l.liu ua;:yrLurirrioirrdufirrurvel6o :cuuaurrnarltrr!

rjodl (Oridution pond, OP) fiar1r:orjilrrjfiourfru lr llotttlJll AS 1d rir eOO Load 10!

ri"rrfiofirir{:vlurirrinirirrviril 7,830 nn. BoD/iu unsril unLirir sop Load t 0{:3'ur

iliriourlu Op rvirtiu 19.76 ftn. sOo/li-iu turnfiiufildlunr:rioeirluunrfluil'rnsiunn

ruas tnyiuoonlo.:r,ririrfll6o tao 1i unc zzo ljsrrliird'u i'ruri:slrurirrioeirl:g!!

drfqdrrfiu:rtr 173 dlu!1fl



l4

a J hr. 4 S 4rj lTrutdurBu.tl u flots?fl2n:tuel1r(€t1 (2537) ln11ln1:flnH',llfl:lnl:flnUl

nrrlrflu}lldleorrrrrrrrrrrilrfitr:vufrrjnrirrfiurra;:g 1lti-lieltulqlrfilrnttrinru

nrir rir'[uuu ri.:rirHrel! vr]H aritullnqllRU lau!(1uuq n1 0u lutn $nttas!qun1

lndr6artiunoosraru lnufinriurrrril:nrirfiornfitn::ur':J:stnmrlavarrrr:orirlrj1{

rJ::Iurrirn^onr:qrJlnnui'lnn Inodoldrunr:sirrdol:n uncr.liuilloqtunrnrirriou luriru

rorn'nsorsdrrfiudldlrnrroon,,runcl{rir BoD ladu 90 rn./; lutorvfidn:rnr:rno

rirrfiurqfra,flu 2s0 6n:/flu-iu ttav rltdon:crrtrirrinrirrfiui 3 tvx 60

,^J
- rsuuuotl{ (Facultative pona) dolnr:vr'ufi:2! 105 li :vltli z Line lulutiu

l ,A
unni Line 11:&noUn?UUgtllturnr rrYu z rio rjilrn::rl 82,000 au.!. eiooqn:urTu rIu

rjofiudn t.8 tl. nf.:nrnaounin rirnlri 2 Line n:nl{ilorirt{ol:n (Maturation Pond) I rio

:liurn: ro,ooo nu.u. riou:sulur:oo,ouuonnilrrrru irirriotirl ot.zo drurLrvr rirl#dru

lunr:riu:vrr o.az druutYllil

- ttuuJol6lolnlf, (Aerated I-ugoon) dolnr:dud::urj:slror :t U fi z t-ine

rururiu udav Line rj:;nold':tlriorn!01n1r1f,n 3.3 l!n, fiu-lfflnnoun;fl il;!1nt 29,700

ol.l. irniol16!orntfluuuriunou 4 Tn/lio rirdlrrnriornlornrso;'lnadutlilrionn

nvflolr (Polishing Pond) 6n 2.4 lln: flli{nlnnoun;nJ;111n: 15,200 ou.!. 1i11n01nrio ,

Line nylxat?tJriunl{r.ior6lnooiurJittn: azo nu.l. 'lnuinr:r6lnnoiudrrdo'l:n irir

rioairl lt.ao druurvr rirl{drulunr:t6u:vutl z.sr druurfl/il
: ., 

a t

-:suutnulnlnou (Activated Sludge, AS) dolnr:f,ufi:J:curor + 1j il:snol

Crun.rrn-lornra z tir tutuniu iliurn::':rL 2,190 nrt.!. itniolrnlotnratula l5 lrtirJl 4

qn 6{nnnrno a drtururiu rJilrn::tr 2,890 nu.x. rirr#ol:nlne,nr:rnlnnoiu rio

nnoiuililrer: 820 nu.!. ncnoudlurnuQnrirrininurirfuird1{ud:u Gravitv Thickener

rliurfl: zs nu.tr. riou qut{t{o-.:nrinuuulioon6tsu (Anaerobic Digester) rfin High Rate

rjiurn: lzs nu.!. uourunnsnoulrilril lnunrun lnnrnou r'riir'rr 420 n:.!. irirrioairl

49.59 dluulyl rirl{drulunr:r6u:vtu 2.49 dlu!1 4
I - , A e . - : - J ^ 4 u -'i,-- v- -4' - --..^^'/--i-.r^.rirrdoriouvtwt'[r::uuIlunul[dull! 3 Yl1{taofln{nn12ts910{l.ifl1:u lrnlturlu

dro sryun:l nttetflnynouyt:1u riounl{rieqldrrfiuciolil t(ayn1nnl:t iu rfiur-rnr-r'jr

rslrur[lJUlau{ervnoulf,xtsuufrlllulsduvlqndl?liuqt ]nulntr!dlu tul0lvmlflu 0 l1'l lx

" - ! - , f, e r s " 
! o. +- r' .i

,r utiltjndlldulluutio .:luil.!rttn [nu luoulflnfilnultdu!nnu vdlJUn ttatu:u10l1l

qrn'jrfi rJ:rrnu1i ororJiurrJiuurfl u:sluilo16uornrald
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!vrivrurdursulluri ntuviflrn:::lgraflf (z:rs)'ldrirnr:finsrIn:lnr:finur

nrltJrflulrlld:vul:al:rurray rriorirrfiuuny:vuudr6'nrynr.lourmeurnrfiorqor:6orti urir
:" ,! ' in a / d t^ ?

ri rlu rrrjri rriruff'[fi n r.irurrn rflq! r atfro lqn: notn tlqolnly{og tutniuvt 0ttllaY!q n1fl

lnfir6slfiuqaondtu lfludttr:no'nrfluuuei,rrirri:ytRmfi 4 d.:rfluurrri.:rirfi:-uilrt,u',n

firn::lurq:vtnrtrovd'ttJt5o1#:vltltrirndonl:qrllnnuilnn lnudo{rirunr:sirrdol:n

: rJ :-r rJ 1 r q or n r u rir rfl u fi rau ri o u rr n v rir 1:l l#rui o n r :

oadr?ln::!'ld tirriuahuuytoflirrfiUfi1{1unr:oonuruieir BoD ril6uryirfiu 90 !n./4.

.' ,- ^:- ad, .-i'.'
luraryfidsr: rnr:rn-ndrrdurador u 200 a=n:/flu-a li1fl 5 UYll ilaon:sUUU'lUoul[dtlU

:t0aslou9fl.iu

- :vuxJodr lunr:oonulll#ril BoD Loading Rate 120 nn.(rsnnlf-iu)

du.nrrdrfiriurrn so'[i J:rnoudruriod.r z rio uagiloBirrdo]:n r rio idrrioair.:riruuo

zt.3t druurvr rirrirrfiunr: o.:t druurvr6l

- :vru orfilornrfl :vtluttrj':oonrfl u z lnoiolururiu ttoiavqofi riorn^uornrfi

t rio ,ac onnnvnou I o o',nrirri'tdrorlna'h1{riorolnaoiu rdornlnnoiurrlufrrry

ruar dornr:dufiriorr" o, 1:' idrriocirl:'ll 28.9? d1u 1Yl rirdrruunr: z.e t diuurvrtfl

- rrrudrorrnuu dolnr:dufirj:srrlol 6.2'li :vurirlhrirrfiurl:snoud':u
,1..-d.?i/ra

riOn:slrUrirrfiU O-ltn-tOrnrfl n-lnnnynOU lfltflt.tnnO:UtIUUfl1tlfln'] T{:OIIUOlrllJflAO:u

rirrinErvnoulnufirl#r{l{udru Gravity Thickene, ?un: 79 nu.1l. gnvttlu'lioonfitlu

(Anaerobic Digester) tfio Higt, nate ilrn: 475 dU.U. ttayrtunflvnoul#rt#.:lnunrusrrn

,"no, drfirr, 420 nl.,,. firirrioaix 46.23 u1'tt rirl{drulunr:r6u *'r'u 2.26 druurm6l

ln urirtdurioufi tcr{rd: s urf rfnti,r,fr rrio 3 rlt6on ocdocFirunr:rirtin

dudulntrnr:uundrunvttn:l n''rinurnuunr"'u rioualrioquuatqnqxlild{:,!udlf'r

rirrfiuriolrJ drrrnnr:n]iu'u,fiulrT u'jr:sllrlr:jnullrjod'rrflu:ru,d,,u',,4'dqndlfiirL
a o ? o#1{:tlurirrinrirrfiurlulriodrludxrt:nlnoluournnurn

lr4f,ulal o.:qn:o9lo [lnst6Iuo I

rirrfiufi a'nuuyaruri6uay:Ji1rtufi (ln.irfirJ:yrnu 1{oro:Jiuril60urflu:vuurio16uornrald

r.rv rivrurn'oriurlv ri narvis:n::!f,ldnf (2540) 'ldrirnr:dnsrnrlrJtl{u-lsdlJ

-"-i+.o'er,lrr-------A--.-uayoonrrulltluny16un:yll: ru: l!trayilunr ltflulJ:r'lBlY{u YlSlUUMelUn? t1flfl1:fln!1

11U ?1



l'rlLl,ryL,rft^rrLPn("0n:GsulotibL6s.uu*cLBtonL*splluLpliLptu$nLIIb@rncsluuu['t]lI

0uL luau)earJ 31IS-uO lltlasnELLuPntpn^EttLPfIp:Ln]r1l,t0glLFI'IILFrur[3S -

r^uLPr'lLU (ncgtL*u sol noslL:t /t Lru 000's) t',tlft 000'szs

suri (no!lL!u/trtn 000'z) l,tLn 000'0t ognl'ltftgcnf osulofl]LEspBullttLP]-u ]iFr[*F'

!,LUnU;!$opgruLrBcInIr!r'rLP FLt$t'Stf nt'ltPtl]LG11f Gsulor]L;,rr'^tnostt:uuh$!

Bulr nG$LuD-u,l 0Z luLB:qFn['orll!tsLunL,(un$[0[ntt'b^t]blFr[*F]c]'untlllt0t4l lueureerl

arrs-uo ftn3s outPlloLrnL*ft }t5n9ntt,[tPn,J3Lnl{ls0PlLpu$LFnrI3s -

('n'riu/uLn ?6'I) E/l,ttru 000'9s tr^uLWrtrlrcnulsLultl

0LoJILLUstutotft3s[3Ull uLrI 000'9s6'l n-uLlrttu,'!g]JU!]C',l'0P'ltFt'ItLFsUllltLgflLsrurI39

brtrrGuru!tulgLmf !Ffl,:l.iLp uooru!suDrltraolpttil0LttLp..[Fl^Lllll0cltnnunLMUopnu!

!sRrrt3cubfstPllultt[[!LutlLMLt0Dlt$ 0PrLrultt[trIn3sMF[nplLr]pruD ]rlr z 0BlLFrD

jrornnpn u0ttot rntl0lJrLrrL!tlL!ornrrgltpl'!ox,nul L!ulslt'o'LI'LsulLBao*'!Lub&

t.!rnouaurrrrs ot tulrls,rJUI']oruuiaguLmplplngtmtLtlES0PlLltl{tt1trnas 
-

(n^t-nuyuc!nrteu 0z n^utursuL[3epnuft nunptuu n!-ttu/st'u

002 nErRgtrlnplLruut!Lutsrr^Gtlsrultn! 'urult 00I 09LUl'J!glJl4^L]@nmsunL LItt'tbLl'l] 0z ug

nu,H;urloMl0plLFrJ$L[rnrr3!nrlltuGosLunt*;[cLuta0l'lLr]aIRutrl Gog Lu -

(ru*-nur9cln

n;u rzt .tt-uLt 
tluLr*Foufumungruur'r 'orun L6 rcLnslfrogtr1 (os LPEBEILFDU!.(ng

-nuyst u 8u I ruLn3s[rLum (6esz) n$[c[nlLUpLsEuL]cltopllltt4glrLuLlt4^o -

L[tf l[tLFnElugM[r[Lf sLurulnp*Lnktl'iLLurb{' E }u Z Sl^ulssFul:u'[[

slpngrML*!urirrng,ougurr.mrunuL uLrur,bruurnlt,'^tJI,If.ill|lirt'fl*,,n,rr*

rrr,rf !uuMnuL Lf nroruLlr,rrLLut'unontouluroirg ,e 
upnLpuL00BrtFn^s!'LuuL&b-ul'{DLULL'tu0Ll't

n[LrBun.-rri.org*rt,.nottouuns,,EuLooplLFfl'*!Lu]Plt,LuL6ul10L*rntLP 
-

z ul,(ul:sFulf tt

F[sscngrUrf ]p*ttnlDorotoe tnuuorol npBbeuttt'nurrbbnpuutnur'uuurnlDoLpnpructgn

ny-puLunrUn rtrutlncS:uttuuttlsL*t uli^t4lLfluEgnr"urLuun;gfllluPLltbP['rll 
, !-..

l't [t[]B&LL 6P rxLp sull e6ull0L]i nLfl m l{

nnnh Luulguto^u urt6u[LPlr0e]tLFruPpngrourgnnlfu-taLPnnprL[ttdg'l1!r]urll 
-

9l



rirurirrfioornnon6rihluncnondrrl#:irrinjuriud.:1d.:url:vrrtulunr:r-lilil1l +oo,ooo

'urm uavfi rirl#iirulunr:tdu:cu!trirfiu +o,ooo urmEl

lifvrfiar;il rouiriuil ,6rfio (2540) ldrirnr:f;nurnal!ltill'ls dlrttnuoonl[ull

,fiodrrrrrrrrt:T ,rracf rfoli'ltfiutrfluratfiolttvti {cvifluui ul'ir rirrfiulunrufi

ln:.rnr: irir eon oq]ludr.: 0.4-640.0 rLn./o. lornlorfiudiotirc to qrr; rJilro6irrfio:rru

4,650 nn.!./iu 6,200 nu.!./iu rrar 7,700 n!.!.iiu luil zssq z54g LnY zssg srrudrd'l

lnuo o nu:r tr :v:.tur1:inirrfi ulirr,r:orirrinrirrdtr ldq'rqn z,zoo au', 6u ttnvtduo

,Juuu::ulrirfnrirrduli : :;uu 6o :vuurjonrdr (waste Stabilization Pond) :crul.io16!

o.tfl1fl (Aerated Lagoon) uoiflag.!2utitlu (Oxidation OitcS) nilrfluvrrlrfion S vrl'rra'on i"!d

vrrlr6onfi t :rlurion':dr rliuro,irrfio 7,700 nu'x'/iu ifi zo fl) dolnr:dufi

irrin qo 'li irirrioairl +2,803,000 ulYl

yrr.rr6onfi z :vuuriotdlornra rjilronirrfiu 7,700 a '! /;u (fi zo fl) dornr:

drdri.,ri" +s li irirrioair.r 7e,353,000 1rlYr

vrrlrdonfi 3 rsuunao{luliuu rji,ra,irrfia 7,700 nu rL /iu (fi zo fl) do':nr:

+it iir:'ltiu zo U irirrioafir 88,088,000 ul1l

yrrlr6onfi 4 :yuu on{#. rli,ro*irrdu 6,200 au.!./iu ffi ro fll rrnvrlilrJll

rflu:;ruriornlornra rlilrErirrfitr z,zoo nl.rL.liu ti'i ro fl d'ntll dornr:dufirirrin zo U

irirrioairr 38,046,000 ulYl tta3 36,231,000 urt nrldrdl

yrrlr6onfi s :*:Lurion.:dr rji,ruf"lrfiu 4,000 au.!./iu z uril l{dufirrilln;

so li :uud:1{n'ufirisnln roo li irirrioafi{ 32,918,000 u'r'11 32,258,000 1J171 n1lJn16u

aqilir:vllrirrinrirri'duifvrfi rr:o.r#u'jrne:1# fio :ylu:jrrinlirrdurrul

:;urionln'r ,iiooo-'na.,r.,.'roaorirl#rirudrunr:rirlrinur qttnilu ttotf,'trlr:nn'nttrJol

uintll:-iorirrinrirrfiorflufiri'nriourdouhl# tiruanrufirioaitl16onvrrl16ond 5 llnvml{

16onfi + rfl urrl16ondr:011fl un:dfi vrrl16onfi s'hiarur:orirrfi unr:'ld

lifyauu+mn nirJ 6rrin (2542) ldfi 1nr5dn!1n'lllJtllulydlrllnsoonttuU

rfildu:v1r:ru:llrnv:irrinirrfiuqtrfiuraq.rrfiu r.un::rvfiu nlir lu.rerqtriurn
lt

ttaYfl1nnl:ol?1
rAo

l,it1l:: luxu nu
g.:rfiu firir aon, o{lurirl 8.s-520 !n./a' lornlnr6l6'rotirtti't'fiu I 1")

luouraorrit noo, trqlduriudndruriudn:rnr:tJ6uuu a{dnu cnr:

17



l8

lnuluiJ zs+ t r;i noo, rvirriu so.r !n./n. uactfirrtflu 134.18 !n./n. lutl zso r nrliirdl
: . A^ J , . - ' rv , -. I aulrdurrnnlullr lnu n{nlruel 4 ufiri{ ldud t; rirrfroornlulu z) rirrfitlt rnl: luutlra

:) rirrfiulrnaorfu:lynr: ;raf,rr4fit doruf,nul trnr 4) ritrAutlnl:ldr#Eri lnuirJirrtu
! - .l ,a tt i. \edt
llduraauoqlun?{ 4.8-187 nfl:/(nu-'lu) rilHturlld!{auu:&Yln:mfllu?tu Lo llfl'l:sl'121.:

J " - i - .i . .yo s
0.192-11.50 t{:JUXilUnUrrtiuT 0v ltJ1l{', tU lfl:{n1:r?fn1:flnu"lt1J: uult4uu 2 UU R0

. u d ;, .l A .,
lluutlun:su rilfarilu z ill (fium rlnou t$l llntnoutlluolo{ouun-fl: R lvt) ttavltlJu:'l}J
! - i ) q,

ulrduflo{y{ur'm'Nnou Iqronnuufrntnrfllil:?rJilfnluriufiiloilrrin16! froduurtufivrr.:

noulfi 1-r'onuuin:nru lnoalrJ'ldrduoylt.:lf,on11 3 :sxu 60

' J i d, A"e! A t, ;- :3lJlJUOr{a cr{[:JUtsUUvl littuolllJlR llnn0{n1tfln!.:1ultavfl]:n[[n:nu19l1

lunr:oonuul{rir Boo Louding Rate tsx'jl{ 150-300 (nn.filo6lranrtfli.iu) rrn, 60-150

J- Y
(nfl.u lon/rgnrtnj.iu) tilx5uu0 Facultative ltns Maturation Pond n,lllalnu unlnod:l.llluu

dtsuraY.
Irun:suuIlxnlllu 2 tlt o{u ?l'l{910u ta1o{ouulJntnlll I1.66 aluulyl f,2uYl1{nDut}tuo

Adr'
rrun nr:orluJu Rlnod:r.iuxx ;xrj:rrior6r,b?:-urjitranjrrfiuld 3,070 nu.uiu rfluriu

o.o+ drurrvr drrioa{rluuurJ:-urJluior6lltlirJr Rald z,azoou.rJ/iu rflilr-r-u 11.66 dru

uryr lrnuluur2l,ri',,firroudrfir"'.rnouldlJrlrrinlurjorjrrin16lfio{ludufivrrrnourufio
- i - ! -.vto.t0uufinrnr fi orrJ:-urJ1.rlnar!r:o:ulitulo tn 3,520 au.!/iu idrliriru:u s.sz dru

y .l- . - , v A - : 4 j .i a ql
ulyl 60'! n1:ytnu ail14:unodt 1.t:cuu[110101:1-lulldunlnfluYl 1{n0ut14u0[[atnou tn10.t

nuufin:nrrrnAr6n 12.56 U tiuunsrJ:ynoul firunr:fix tutoleiruta'n 1z rieun'o

Facultative Pond uas Maturation pond Inoovrirlrun:rLdriul:l dnuot;l olrio tcurildourflu

l ilo 6'rd6o riou:nrirnriifirfluriorjirra6o: irrilfirl;ranlnirrdufiwr{rlilftilofi z

. . : . v ia , J rv o s A , -- i,
tiruriorn 2 (Facultative Pond)li1 lflulullofl.l li01nlfl r,uulYlnafl1 BOD ltasltuflYlt: urn0

l#rn'n1:nlunu Jofi : rirrrirfirriu16urrirr.iofi 2 lta!ilofi q rirnrirfirfluriodrrio

(Maturation pona) rirxirfi rir6'orrunfi 6ufi riol#r6nI:nlunu

- :iuutjo16110rnra rfl u:curfi l{lu'ofiJrunorr nt:0lrainutitu uril{n6'lrru
, ;.

riou{rlar t3'uu, 2 In flo Aerared Lagoon (uotnllolnlfl) vlufl2l!nnog lun?i 2-5 lJ. tlnv

polishing pond (rionnervnou) fifinrrla'n 1.5-2.0 !. Intlwr6u:stttlttlllluulu rirriocirl
" q & i. a ,.rr- !. e

lltjuuun: ruuilunr u 2 rli 4 ll'lltoon fll lnnruno fllnDfl:1.: I1.27, 13.88, I l.l7 lln;
,'!;;l d ,h, i;J .-e

10.78 nlu!1vt liluor[ lj1u0n 8.12 It tln urnl:vulj]llunln!
a 4 A"vi Ae t, - qr) -- :rlJIflnO{?U[aUU tl]U:rX1lvllituoYluou ttnn0 inltnlt 8[lo: nu1[tnv ttlrn i

.:rud{ :inoud2unl:li 1.11u 5 50 60 :vuutalJolnlf,ttuufle on2utluu (oxidation Ditch) ti':
iir
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v. ",flnninouduqnfiru (Final Clarifier) tilvit{u (Sludge Thickener) alunlnavnou [[asnl:cl1

rdodaoifidlHanooiu (Chlorination) ifirrioaixguuuun:s1111d1u-filflu Z ill 13.26, 18.77,

13.26 uns 12.74 frluulYl lnudolnr:fifiurfi! 2.36 li' i
a*Jnr.:ra*onfi 

',,1ydu 
60 1d:yurjodl rfio.:rrnirirl{drulunr:rioa{rlrrny

r1:rinsrdr l'#duiitiurrr, zz li firirldrirulunl: Un;nur:suurirfn:au 5'873 d1 xlYr

,,urri',lldd.,olun',r:rioaYrl:su:ru:tLrrasrirrinr.irrfitrrilla:lnr:firildu tzs'ssa dru'"''

uiu'mtaur 6u rnoirul'uuuafi ia orlr!uf { lrier (2540) ldfi 1fl 1:fi nurnrru
i,,r !lvdrJuavoonuu11r o.lglu:vu :?u:?xttns lfnritrfioqtrfilrntrqilu! flu'j1 rji!'lsl

nr:1#rirgayrlilro6irrfiglurtnqlrfi'lra irir 3,820.g0 ou.lJ./iu rras 3,668.06 au.!./iu

' l^ - i ." 'n1ildlfiu n1: ?i1: ? 04'n!olsrjrrfiurrillriu rirrfiuprru uosr:rornufltirdrilro-u frlrlrrdu
. , d, J - i , q -!--.-..^s-.-.^--"

1:Jruu1{ruu urrauotnmogolfiU naro lnydtuxrtiryun::rL fi!'j1fi1 BOD irirro6u

' .,^. :
6.54.8.88 un.ln,34.74 !n./o. 15.48 tJfl./a. ltay 17.85 1Jn./6. fllrJalo1l d?u tuu n.tul 2nuY|

lradruu,srxjufif;nut iril BoD rq6u l.l5 n./4. r1{r6on:ulufu-nrirrfiufi + vrrrrfion

,ldnri :cuililodlr::ux16 :y ud:rl6rto]n1fl :rxllnsnouri{ r[6u:yruayflouliluurrerl

01n1fl6ot?ar loufi : ruas16uoa;il1dn-1fi-

- :vuudod{r::rrlu (souitl-.ion Pond) tsru1io?tr'lt::rlsraturlfi ilhifr

oBn6[ruAd:y (Facultative ponds) rflu:y1lfir x1s d11111nn'ilrrlrLfifioonfiroufid:s (High

a 4 -:
Rare Ponds) lJ[R flnl:oonuuu n{u

:J?lrorfilod 200 nn.fiIodltanrrniliu

n?llJf;n1o.: o 1.50 tJ.

:3uyt'ralfinfinli1tAu 20 iu

- :vLtla:vtnlornlfl (Aerated Lagoons) :;noudaue:stalornrArtanioril i
e -![nolflfl1:ooflttljU o.tu

d:vtgrlJ01n1fl

fl?1lJnn10{d:u

:vuut'la'lfln n

fl'11! a n 10 'tr 1l o

3.0

5

lJ

?u

1.50 lJ.

1_ro ulJ

: r uY r'ra 1nfl11nu l tdu 'tu
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- : e uu rrsno tj { dn: rq.: (Activated stuage) l{rnortin l : oontlu u ti'{d

- lt
o{nnnsnoulunu

dn:rrird, 40 au.!./n:.!./iu

:3ucl?nlfinrin 1.5 ilJ.

fi.:rfilornrn

F/M Ratio o'50 nn.filoamn. ssliu

ss 2,500 !rJ./n

:3ugt?nlrnuolfl]fl 4 A!.
-lt

d { n nnt noutu qnrlu

0n:1u'rau 30 nu.!./n:.u./2u

t3oulza1tin n 2 'tlJ.
- !,, o !
otu'luutlann

rlilroraa-od 30 nn'/ nt.!./iu

o{u00da1u

tlusl'tolflR fl 30 2U

,tva
- d:ctauo'lfl l tluu6nt2al (Extended Aeration) :sn0u6?u o':ltlu0'1n1fl 0{nn

nrnouduqnfrru unr6lil{udn'n( rnoldnl:oonlturr alrJlCdld

6lrn'rornra

Fllr,I Ratio

SS

:suvl?n1ta!01n1fl

-!,,drnno3nouluqn lu
- !t
on:1r1nu

0.15

4,000

t2

nn.ilodmn. sstiu

!!./6n:

,lJ.

:su 'lalnn n

a!.!./n:.!./2u

iL,.

20

3

- !,, , t
ntu'tuudn00

rl:!'1 flAOn 30 nn./ n:.u./iu
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lA"te-t
rj1llfllruvl tunl: nofl:1.1t suu ( li)

:rflrrirriodirrtrrx (:1n1:'l!, fl1uu1fl )

:rorrirl#rirulunr:iittfi unt:ttavnr:"iolrirll:-nur:s:-rlr.l:v'iril (:1R'l:?!,

drurrvr)

ofl:1nll lfinlo.iu1lflu

(nl.u.liul

2,000 5,000 10,000 15,000 20,000

:vtntrtol:gtll

72.2 53.r 102.5 150.7 198.1

2. d:srgl1]ornlfl 3.6 8.4 16.2 25.l 31.0

3. nsnoutsn t.2 2.5 5.1 7.1

4. nsnou r: { [[lJ:J l9llJ

otnlf,unt?n1

1.5 3.1 5.4 9.9 9.2

ont1fl1: l nl0.lu'ltflu

(au.l.liu)

2,000 5,000 r0,000 15,000 20,000

:;mflto.::cuu

4.5 9.2 15.8 2t.'7 27 .?

z. a:s16rotnrf, 4.9 9.9 1 6.8 23.0 28.7

3. nsflout:n 13.8 46.0 62.3 77 .4

4. n3flOUl:{llulJl0llJ

o1n1flun[']41

11.4 22.6 38.0 51.5 63.9

6n:rnr:hatol rtf,u

(ax.r,./iu)

2,000 5,000 t0,000 15,000 20,000

:smnto.t:su:.t

0.07 0.14 0.24 0.3 3 0.41

z. a:vrorlotntfl 0.5 8 l.l8 2.02 2.76 3.44

3. ntnOU[:.1 0.69 t.3't 2.30 3.1 6

4. nsnoul:.:uuutn!

olnlflunt'la1

0.80 1.58 2.66 3.61 4.47

l. 'Uo n

l. uoril

,A
l. uofl.l



" - l - i - -e.--"g^.--.-:"..--.^-,.l suuulunul[dull[x lJl: dlJtilH;Udlllfiu lntlq u'J lrn! :v donll{n1utu

nr:riodil{ 'liuri :sulriodl rfiolorndufidru:-lf ijrftudrioairl:lurirrjsrri'rrfio rflu

niufiartr:o$l:ylumi'lridoln.rrlulunr:i'or.r uavrrnineu6rtfludolfinrr :rnrrl:stnu

fi6udrrfuinuer-lnriraoqiluon:r'hjrfiuhas 300,000 1r'r1r d.ri:rnr:flroqilurntu"ridr

uiu'r rroa6nou noiilot:fu 6rtio finutnttltrr rv dtttns
!- -:^

oonrruu:ruavt6uo:vuu:'lu:?lJtiitfiottns:stutllfoillduqllnulnrl[t:01ln0t!oI

flnorrn: n-.rriodnaue: yrl jr rJilro,rirrflu: llfidorrirrisrrr4r,{r 2,054 nu.r.i;u fifl'lr11

rdr{uto$rnar:frriILr1#1u nr:oonttll n'o BoD, coD, ss' TKN, TP, FoG (Fat oil and

Grease) ryirfil 270, 620, 440, 61,20 11As 205 n./A. srudrd'l Inurirnr: oonrrllmrltfion

:suu:lrriorirrfiu I :slt 61fi

- :vuurjrrinrirrfiurru,, oxidation pond :.1:ynoudau rjoqlrirrfio'urn 40 x 40 x

5tJ.FacultativePond1ulo60xl85x2.5!.waterHyacinthPondlu]q20xl90xl.50lJ.

druru a rjs nrunrnfinnly?l 270 a:.!. irirrioair.r:rl 22,585,000 uu firirdrrfiunr:

0.448 d1ux1m/fl

"-J. -r-^.^^",,Y^
- ,s1JUU,,t1lOUlrflUlr1ill Aerared Lagoor, :ynoldau rioqrLrirrfiuturo 40 x 40 x

-! 4 -
s l. riorfilornrnuuu completely Mixed xulo! 2,200 au.ll. fi'lltJnnul 3 u. tnlontfluolnlfl

.:
5.5 trt{rJl 4 En llnvtuln l0 [t:{r11 t ryr rio Facultative Pond fl?1rJ1 8,000 au'!' fl']lunflur

3.3 l.J. Polishing Pond n'11 1 8 3,081 a!.!. n'll a'n1o{:86'u'i,' t ' "u'r'iu 
water Hyacinth

irirrioairl:aru 18,252,010 u11l irirdrrfi unr: t.sz flruum'4j

"-!^- :villjUlllflultautlulj Upflow Anaerobic Sludge Blanket (uesg) il:vnoud'lu

rioqlrirrfio'urn 40 x40x s rL. rioilrrin ,ASB lu1fi I1.5 x I1.5 x4.5 u.6ru'1 4 qo water

Hyacinth Pond lr0snlufl lnfi'nnUxxl

fl nn1rf, nurfl U.jl : cruri rfnd"rrfi uullu oxidalion pond in ..'l tr rL ry du q.i qa

Inoirirl#riru:rurfl uGu : t.sso drulrvr

uiu'vr 6.6.Io.6.rod 616n (2539) 'ldfi1nr:f,n!rR?'tlrtll'J'lsf,lrrrnsoonltuu

,do.rdrrruu:ru:aruayrlrriorirrfitlyrsrrnrio.:rfion o f,{ inxoutrriu Inuoonttu:l:vtlt-t

rjrrinrirr6ufiiinnrrldur:o:orilrirrfisdrgon:rrn6u 3,600 au.r,./iu (150 nx.!./tr,.)

uaydMror-udflr1n1rlfiaq{qold s,aoo ot.l.tiu (225 ail.!./Yu.) rirfilofi (SOp) ar:

(253e) 191141fl 1:
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rrltlUaou (Suspendcd soSas) ooinrunluln:rru (oRG-N) r[nsdl:asalu (Dissolved Solids)

irirhirfiu 150, 100,50 rraE 4,500 !n./4. n1!dld'x lras'ldfi1nr:oonrtuulil{160n: suu{lfo

,i',r,fig : :rrl 6'.:d

- :ruurlrriorirrfiUlluU Aerated Lagoons (AL) rl:ynoldru vrr lilrirrfiurrir

:yu!d1fo fiylrnt{si'fl1us qrln: oiSngntrir rfind'sr:rnr:'l:ra riorfilo'rnra (Acrated Lagoons)

.:
iru-lu z rio lquilofi r firtufiruro 4,1l5 Ft:.1r. unsilofr 2 fizuurovr'ufr I.029 er:.u

rionnos nourrnyrlirLanrnrir (sedimentation and polishing ponds) rflurio6u 2 rio :rlturu

6'u 
'evrira:lnion 

n o':'u fidur1u1unl::'l1lix:l llov:jrfn'i"6u tz'qsr ,,1l1/du'1l'

- : yludrfodrrfi utr!! Stabilization ponds :ynotdra mrlitLritrfi c,t{r: suu

fruh nyun:ldnruy qiln:0i;arla;rTufino'sr:tnr:'lr n riodr (Facultative Ponds) 6luru 3

rio fifirq60 48,000 sr:.rr. fidu4ulunr::':l:,,rratdlforilrAu 9'232 ulYr/ou ll'

- ry,,!:i1f6d t[A0rruU Consrrucred Wetlands : snoudru yrrl :-urirrfr urrir:;rl

drrTn flyrrn:l6n1uy qilnr 0i;flllayriufino'sr:rnr:'lfiA [r6s constructed wetland cell 1ulo

dufi +s,o r fl:.!. o.lr:Jo'ndr o.zo l. fidurlulunr::?ur?!!!acd1n-ndrrfiu 9.174 Lt'lr/41,,.!.

aa1:dfl!114,,'j1 :surirrinrirrEudiot'''nu'''u'fiqorflu:rlu constructed

wetlands rfio.rornrioair.:,ilu rroufilldiilulunr:rioairrdrqo nr:r6u:surLrir'ld'iru:;ulfi

rJ:tfivrtnrnqlunyirafiu:nrn6 rflu:slufiris1#16nqorritnrrunnivrur hin:rlarulrl
o ! ;-a 1 '4,rras[Iufl uYl dlxu']1 o itll o.: [n

liu'vr rdu,h: ou tlruroa [rn{ r6uro oi i rfi'o :JHlifl ut6'u1] outrriu ttayuiu'vr

dut!-rl.tfi niil 6rtio (2540) 1df in15f;1!roon[r!u:1ua;t60o:suuf rflari'r,fiu,vrglrauo,

roulrfiu o''lriorouuriu 1o arirrfiulrnqllutllflulotfio{louttriu orqn:rl:lL'hldrl-oJ'r

:sudrriorirrfiu : rrril 6o

- :vrrdrrinrirrfiufi filri'rair'r f,M:o:0':iulilrfiold' za,ooo nrr'rl'/i!

: v n oudtu: s:t urirriorir 16uu!rrjo 16r:or nra (Aerated Lagoon) riodrtlrionnotvnou

(potishing pona) rioud rssirrdol:ndrad.r Chlorine Contact rant sio}l irirrioair'r ol sua

dtuum irirdrru'unt:uovritqlinulqaon:sust?a1IR:in1: rY!lfl 8.66-44.O4druurvrlil

- :vlurirrinrirrfrerfi nuol16ufl ou duJt:0ro{;u1i1rfi01d q,soo au.!./x!. tfl u

riorirfnrirrdurru:J Facultative Pond drulu z rio ,drnrud:urjorirrdol:n (Maturation Pond)
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DO

COD

NHr-N

:. to arilnlo:lr,llsrirfl oi

n r : ro fi fi 1 d1 u n r : i i'u t t o n m t I vi t : r :r^ rn o ifi sr : r o 5o fi oi d

l. IvinSOo.H,O

2. NaOH

3. Nal

4. NaN,

5. HrSOn conc.

6. Starch

7. NarSrOr.5HrO

8. Chloroform

9. IlCrrO,

10. KHrPq

I l. NarHPO..THrO

12. NH4CI

13. MgSOn.T HrO

l. IlCrrO,

2. Agrsq

3. HrSOn conc.

4. c!2H!N2.H2O

5. FeSOo. THrO

6. Fe(NH.),(SO)r'6HrO

7. HgsQ

l. NarB.Or.1OHrO

2. NaOH

3. NarSrO,

4. HrBOr
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5. Methyl red

6. Methylene blue

7. Ethanol 95%

8. H2SO4 0.02 N

NOr -N

l. Nitrate standard 100 PPm

2. Nitrate ISA

'iic.'

l. HgO

2. K?SO4

3. HrSOo conc.

4. NaOH

5. NarSrO,

6. PhenolPhthalein

TP/Pq3-

I' PhenolPhthalein

2. HCI conc'

3. Activated Carbon

4. (NH)uMorOro.4HrO

5. NH.VOI

6. KH2PO4

pH

1. Buffer 4

2. Buffer 7

3. BuIfer 10

Coliform Bacteria/Fecal Coliform

l. Lactose broth

2. Brilliant green bile broth

3. EC Medium

4. EMB agar
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5, Gram iodine

6. Crytal violet

7. Safranine O

8. TSI agar

9. Simmon citrate agar

10. Tryptone broth 1%

I l. Kovac's reagent

di)nt:tnul?lj:? 1j0u4

{unourraviinr: rdl: ru: rrutioryn [r1].1oof]t u 3 d']u 911u10lJ1191fl1510u 91.:u

,iuroufi t n1:f,nutltasdit?n:cuuYio:vilruli1rta!:vuunl:ri1{nrirrfiu1uflr1riu

rirnr:finurlnunr:d15?01un1ndu1lJ Itnvn1::-]u:?!{o{a01nno{o1fl Itttai
;a o , - , 

",j?roluYr tul| ?1,001n0 luu

l. tl xr.l'luit?alloi! leYluld'u'l loorflurrll True scale duanl:vn'unrrruq't

nlUluUit2sl llu?yiO-:1{:sUturirrfiuuns{ r u 1,ulnYio:sll1U-:-ltt;U1u fl?lxnn10n

vio:slro-:tl:sttrtr 6rrrvrjlriorin (Manhote) dlrturi{fi':ln: ov (Septic Tank)

2. ul.,Ud{rn:oy (Septic Tank) fi ao#rluurinyornr:1lfro1fl 1: rrnspirrrrr.j.rd

O'r,riouior,rfttu,rflo'nr1nt:quro{rndo,:4lrir rrnstsrunl:R1lJql (:roilrirfiraiolqlrir

rixru-xqnrixru;

3. t1u{1unr:fift!rni1rru4,tyd,:surirrinrirrfi ofi ldrirnr:dnurl{luo6sl

(o1 .)

! ;" ,,
+. fiufr '[6aouto.:usiatolnl:

5. nlln?uqtJnl::vululiltlu-;1tAun1ululJ liru]n'u'4
.. i-" * ..

6. n1: lunultdoluf,t1fu
,. .,, !

z. rJirLrilnr:lddrlulnrimurn'uq
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flr:r.rfr3- I n]: tnul flulFl?ou l.lu lldux qu

2 8 11.r

1{ I : 1lJ [9] O: ?Enl:[n:nul r?{:vuvt20l

so:r1#r6u

o.s frfu.:t. rlilror oo n610u o va l u l(Do) lrft:1u1,l11u11

ilodfirrnr 5;u (BoD5) rlryruu 4'ry o d'ahr

:. 6lo6 (coo) 11d1ffu 4o"r + z n. H,Soo/ n.(pH 2) 71U

+. uou1rlrfio'luln:[tu(NHr-N) ru.irdu +oq + 2 !a- H"SOa/ n.(pH 2)

s. 'lursr:nluIsr:ltu (Nor -N) 40 !n. HgCl, / a. * ttritdu +ory 'l1.1

o. rrfl rfa'lulfl:tiu (Total Kjeldahl

Nitrogen, TKN)

rrrir u qory + z un. H,Soo / a.(pH 2) 7 'lu

z. vloallofa:'lr (rotat

Phosphorus, TP)

40 !n. HgCl, / a. * ttritiu +ory 7xu

8. odr fl (Po4r') o
1[UU 4 rfr 21U

s. ilirriurlorrrinlr'u'tunou

(Suspended Solid)

orrlruu 4 71n

to. firox (pH) inluaurl

I I. Inn 8t1rttunTt:u (Total

Colilbrm)

rrsruu 4-ry z+ frll't

r z. fl nh In n'r.| oil (Fecal coliform) rraruu 4'ctr 24 Y'lll':

I

t.

I
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elr:r{d 3 - 2 d:.:narnr:io6'sr:tnr:'lrrartavnl:tfi rLfi'aodrrdudu

tlorfiufl.rodrsqnd t1

[-]al

fiu lutfist :

O : ni:io6'n:rnr:'[ra

* : nr: rH u n'':o tjr {tuJ u t ?tl (Composite sample) 2+ dr)l I

- qnrfiloirotirlqnfi z ttnv 3 tfiun'rotirltt:lrrqurv (Grab sample)

'hifinr:iodsr:rnr:lna

-JU

ou: o.l fil: n nq#a flnt ld.l: o11l9lu

06.00 u o o* o o* o o* o

08.00 u o o* o o* o o* o

o orr
o o*

o o* o o* o

12.00 1.1
o* o o*

14.00 u o o* o o* o o

16.00 u. o o* o o* o o* o

18.00 u o o* o* o* o

20.00 u o o* o o* o o* o

22.00 u o o* o o* o o* o

24.00 u. o o* o o* o o* o

02.00 u. o o* o o* o o* o

04.00 u o o* o o* o o*

r0.00 u.

oo
o*

oo

o
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nr:rnd 3 - 3 nr:rfi rsroidovritnt :iottav?Gnl:?rn:rvr{ cil iu6'rodr{tqfl rv

(Grab samplc)

f,^tA^toe..a
a1:1nfr 3-4 1{1l1XilflO:Yl0v1l1n]l?9llt6g-JIn15'llfi:1vfi fll1l:u9l'toul{:?

(Composite sample)

1It51XJ[910: ?[nrl?[n:rvfi lonal:ol.lo.:

DO Azide Modification

Direct or Dilution Method

Open Reflux Method

Ascoibic Aciti iUcthod

Titration Method Standard Method, 1995

Nitrate Electrode Method

pi'l mcter

Multiple-Tube Fermentation

Technique

Multiple-Tube Fermentation

Techniquc

BODs

COD

IP

NHr-N

NO, -N

pH

Total Coliform

Fecal Coliform

1{t51tJ[9tO: ^?-tfnt:-Jlfl:1s1,l

BOD5 Direct or Dilution Method

COD Open Reflux Mcthod

NHr-N Titration Method

TKN Kjeldahl Method

POo'- Ascorbic Acid Method

SS fl 5 0 { t.tl u fl:vfi l! n:0n

glass fiber filter

pH meter

I

londl:ot.lo{

Standard Method. 1995.

pIl
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z.z irn:rs#ilrriIdsl:rnr:'lvattavfinu vcrol rtfrofildlu nr: oonttl I o I n

Arithmeric and Log-probabillty Curve rrlllo*rlufi.:dt ulvdll trl^o'li uurfiu1jfi'1]rirdfi: r

nr:'l nttasnnu 
",1olrir,fi 

sff ldoonrrlululn: Inr:duff fi d'nutuvn#rsndlri'u

z.: {o1a6'nuo*crordlrfiufi 16'lurrsiasiuril'6lirn:rvr{nrn':rrtt : :':utol

rloXa (Analysis of variance, ANovA) ltflxn:?odolln?l ttolnsirldrfl Least Significant

^--.-Differences (LSD) vl:tnuuutilniU 95%

^t3. nr: dnu tnrtru[r 1; dltlllo{dulos:vlurilriorirrfi orirvillmlirnuld'uq

^ ?e o:laavr6oflluttsiavr-r{onr:6nlldldfl1:'l[n:1914cr0ryn, ,
3. I nr:rl:vrfiuililrorttasdnuorcirtfi ufr rfi qfiuluournel

:.t.t rJ: vrfiu rl:sYrn:luournnlo uldii nr: onn oura': rduo:'l (Linear

Regression)

:.t.2 il:stfiu6'o:1nl:l41ir1uoulnsrloui6or:nqnoutfiltduo:q (Linear

Regression)

3.1.3 rilu'lfli 1d!{at :J:3Yln: n rn6'nuuvrirrfiufi 1d01n Arithmetic and

Log-Probability Cu*" dnrurjro;rfl urvirti'u aox
- ! ^a3.2 nl:oonttuuytt':ta*0n5yUlJ!1Uou1tflU1llfitJ1gdlJlilll iurrrrrirrurd,0q

3.2. 1 ?tuYlxudlJfl r:fi 1d1unr:oont[!utrndunl:1olIl]uo (Monode

Equation) ua;dlnr:roltil frfiitrrgr-rtnruaul:ai (Completely Uix) rra;d'rrlgfiierrgll

rldnlvla{ (ptrg rlow, PF) tt lotttlllttuilfitNrurvdlt

,.r., uun,,rr.iur!?un1: (Process Design) 01nd nl: fildluriudu irl

ri'rrnotq{nr:oonttlu ttavrir Kinetic Coefficience n1n[ofld1: {1ui6'udufirdua{ol

3.3 nr:rl:vrfr u:rnrr:-ljoldu:suurirrir'li1rfi ousiavrx16on

:tntrirriodgl{. rirdrtfiunr:ttovfrll:-nur dl 1:o 1'ldolndln1:

o0 llju

3.3. I t 1nlfilriodgl{ (Investment Cost)

Investment Cost : l1q xC,)

i=1

9t
Q, = :1'l1 { 1Un0 dl'l{ttfl as 0ul.:

C. : t'l fl]4 ofi U ?Ufl O { I lfl A g O U1'l

[uo



O&M Cos0

i : {lu5uofi i (i : 1,2,3,. ...n)

3.3.2 :lfllfi1tu=un15[tav!1q{ia!1 (Operation and Maintenance Cost,

O&M Cost : f 1t,xc,)

tlJ 0 t,: [?a r1ufl1: dl tu-u n 1:

cr:: rfl r;i16]tu u n]:9io t'lo 1

^;i - nl:nlrruflr:xunm i(i - 1,2,3,....,n)

3.4 rduoi rrruxo{:vurirriorirrfrafit rJ1vd:Jrrrirlfilivl8lau'1
A ? " -: ^ 

i d
fl 1: atn 5 1 v fi 1 : v 1l U 111 lJ O U1 [dU11 [v u 1 s du tlI 0 ldu 0 tlntJ 1?11 ul a u"1

a nnt: flo

3.4.I rflu:stlrlfifinirrioairlrracrirdlfrunr:rirqlfnurfignfiqn
a, i . - ! ^ A"atuvlA' e)

3 -4. 2 r{ u : v 1J U r A 1 :J I : n U 1 ! fi UT t fl UYI 11 1 t1'l tO U1 l',| l.l 1 U n 1 : U lL1 9l tt A I
4q nr 0g tu rniucvr:JlFr:$ 1u10{nafitJ ]u

otdu

38



UYIYI 4

r"la fl 1:10 u

4.r Nnn r: finu rdo{n: urltlvio: vutulittlau: Etludlforirraulufl o piu

4.1.1 ru4fl15 flnH 1n l nlt1] u ri{1Jt[?tu uo {lJfi 1?11uln u'1

rnrrdiruirrufrhfdnurt uttttuHlttu'lflonoufl:9ltd:lll an :YUluul uttaY

rfi "{ rer:rriau t : t00o fi: roavr6uonr:finut risfi

4.1.1.i :volorrtrarnro1ulilrru
aio yo I a u tr,

rru u ri': u5[ ?rut41'f ]unt:rinut ltJ [q dai:Ynun']T:Jdln10 [uu14'1?11u'] nu"l tl
!, ',to 4 e ' tr ' u rd t q

:'rxr11i lailnltdunu0lnlru!d?u6u 1 nu-jrhjfruuuti?u'tafi[[do {:u6'un']ltJain lulu
, - J o,,tr'" 4 e

l.nirur d'u'ldoril inr!ri'ru o-.1uutr ton rnt:flnu r: sourtxl:Jd in tuluuirr lnunr:dt:ro
v Au gt

rir:voilluninaurl doryafilduaorrllor:rsff 4- 1 rravIilfi 4 I

4.1.1.2 ttu?vio-:r{:v!TUrirrfiurtavririlu

d lrtrj':t oqru rvroilurnsir{ "'l rtdo{ei'.igilfr 4 2lnudltJ'ttottrilnrl:vlruvd'n
tn,) ca e a ! - t i 41 "'-i 4,- q- p-=-.!-y--.

oon"16[ u 3 ttiullt{ fio vll.i:3111u1]1l'tnnldur4 l [uut'1i:glJluulflt nu t'lutl15lJ:']911u

o'rnrru:^nr5 :-urirduuavrirrfi unlnolnl:x;n1t nuu [[aum1n[6ulitruo-lnrir:ludldru

y d.: u14 r lmutnu.4 ufl't0l1l'l.t 1i1oonfi a{o1n'l: tRTulnli vl1.ltYUluulfldntdu14 2 [uu

Io:.:drovioruro 1.0 tlav 1.2 t:ra: odluu;[']rudut fiffl] dto lrtt:6u 2 travx;t2 r1nt6u

^ ! ) q o 4 . t A- ! r o' o e
tlJ5'rr 0s'l! otnt: ?r 01rflu nflnul ylt?ru 1T:1lu'lr.luttns u ltdunln0uu lll':tou flulu11tU1 [[as

ie
o rnl:110T{nunfifrul I o:tul0anflaonglul'lxu1l:l?tuH a{fi 0 nunfln!l d11'l:1lvl1.::v1J1u

: - " 
i d r

utvantdu14 3 [uu Inr{1ruyro:v]J1ufin:ouno rfiufirirulu nilor!fi lirslii'u{ :vnor

deoyio:vuruture 0.6 - 1.0 u.rel: :r{il1rflogilfitxfiur.rnrluXrtav:r{drrflo!;t?ilil:sg 3

" ,A- ! , : ^ I a i a ! ! - z- ---, -4qc--'--riryfryri lrlutrav llriu0'lnl{u1]ltauo1ft1:vlI n0tlnYll{tsuluulr4i 2 tduvll.: vi tnnol?
.!1r9sdd
lrhroiu n{dvio:sutu tutlxfufl'l ill'l00n a{o1ft1l [RTulfll:lllJtu'l9l 1.0 [u0l:

4.1.1.3 lru'lounvn?1u6fl vio:v ru-:rc:vu10 nlu1uxfilerula'fl{

ni::surur:rfl 1ulufiufi to.:!nriYlul#u'1 olfrutvuu:vu1u:'lll (combined

system) lunr::vr rtlrirrfiuuavdr,lufil nl {urrilri rfi: o{;u 60 nno{dufifu uEraarufrl

t ?' "1 e' rj .i J -r
xt4tJ utn-u"r tsuuttulu: ?ud{no1? ttnoufilu t1'lu'l[1]fl IlJfll aullnl{fiu llIu'lltJo

,j j 
^ -::rlflrfinu!fluflI [[as mofla !5luastouaa.:u
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fli:rnd 4 - r rir:vdrornnr:rir:':ontoouru uritirnur6'u rriurrq6 fl:;rfiB:6

l.ilJO BS IJS nlru(nflaor n't:: flll }t l]]ul11fl

na 0t l!::q! Refl 100 Rel mifl

TPI BM

t

2

1.145

1.33

l0t. i47 100

r00.002

99.817

1.258

1.26

r.0?5

TP2 2

3

4

5

1.392

1.435

2.27 5

1.405

99.7't4

98.934

99.804
I

1.032

0.t92 :: nir ri r lun a o.:

TP3 5

6

7

1.35

].446

L355

l0l.l54

99.708

99.199

TP4 7

8

L465

1.43

10t.264

99.834 1.O92

TP5 8

9

l0

ll

1.38

1.26

I.54

2.44

r 0 r.2l4

99.954

99.614

98.',774

t.212

0.932

0.032 :rd'rrirlunaor

TP6 1

t2

r3

t4

l5

L l95

t.2

1.385

t.4

I.48

100.994

99.194

99.9D

99.594

99.514

1.052

0.867

0.852

0.172

TP7 t5

t6

1'1

t8

l9

i.55

1.03

1.3

1.525

1.48

101.064

100.034

99.'t64

99.s39

99.584

1.292

1.022

0.197

0.842

TP8 l9

20

2l

22

23

24

1.903

t.97

1.555

2.23

1.86

2.11

1.845

t 01.487

99.5t7

99.932

99.257

99.627

99.3l't

99.642

0.175

l.l9

0.515

0.885

0.575

0.9

:liuuudu:1.:

:t9uu111l0

:!auuu'vlo

:!au uYlo

t.t4'7
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Ref. 100 Rei minnao.l iLriY9u

TP9 25

).6

2',7

r.835

r.842

1.8

99.635

99.411

99.67 7

0.893

0.735

0.9r5

TPIO 28

29

l0

3l

32

33

1.105 r01.082

1.3?5

1..111

:.34

r.315

t.36

99.107

99.31

94.112

99.767

99.722

0.965

0.s68

0

1.025

0.98

TPl I 33

34

35

36

l.2l

1.523

l.44

t.48

100.932

99.449

99.492

99.452

0.66?

0.?5

0.71

TP2O 6

I00

t.663

1.405

l0 i.371

99.966 t.224

TP2I t00

l0l

1.55

1.765

l0 t .516

99.7 5 t 1.009

TP22 t0r

t02

1.215

1.905

100.996

99.091 0.149 5:F IUtluflaO!

TP23 t4

200

201

202

203

204

205

r.165

1.415

1.295

l.l6

2.11

l.2E

r.405

t 00.959

99.544

99.664

99.199

98.829

99.679

99.554

0.802

0.922

1.05?

0.087

0.937

0.812

na'1.:ouu

r3fl'llu'l lu:tl

t!9uflu:11

TP3OO 201

400

1.865

t.79

l0t.4l9

99.629 0.887

98.742

t.292

4l

911: ].311 4 - I rir:;6'uo1fl nt:iir:lonroaurrt rtt.linsrfi'tl*'rtdsrto6un::ria:fi (qio)

:3nl]flU:l.l

:iouuu110
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nt:!611 lil|utHa
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4.r.t.4 Hanl:6n!1dtIr ri'rr.iofinuavsi]rt ri lt o 'l ti'ltn: os

n r n n r: tir : r o 1u n 1fl du T u ttav nr: fi nv r o rn rtl I frllitlot o.l o q I Y rirt ur fi'uq

@ l4e/s q .-r:i
al:Jr:ndtvundrttvrjlto.:lo{nttaln'lrn:ov'[riFllttan{ tu?!r 4 - 3

4.t.2 ruanr:finurttunlra:ovtldYnl:f lforirrfi u1ufl olriu

fl afl 1:fl n!'llJo{attaszil: ro:vt-tlnr:ril{qdrrfi ulufl olriu fi o'rfi

4.1.2.t :ctllJf rr-otirtfiuo tnt:6ou: lrL

!^
u1tflon tnornt: t: uu: etJ tfrqot'',j,ld1u#o':rjr :vnolrdro dtfil (G'ev'tar-|.)

rrnej*drrru'o ,i,1#1.,rti1 flnrir fronrjrflrl ,,urri",lolorn (Blackwater) orndu nr:dtfn
l -:^ j - ar ^-!rrauvtrnonuttunY{ 01:tu1[]Ju 2 fltflr niu

" - l3
I ) n15u1xrlur11{ nr:sioriocJurfl 2 - 2 Y2 fir trnrrrrildrtu'oluoror: fi{fr':

: li/yio:surfl dr lou'lilrirunr:drfoln -'l

z) nr:rirrinrirlalo:n rirlaln:norndnln:nlur{ol,i',,l,,noud'on'n"nurr

rrnrrir,fiu drnr:drrinldsioyiorurn + de:errt,a.rlrjfrrfirfrfln:rrlrn:os-n:or'lgornrs
;. - -:anu vYrdlnq o{u

- rfluo'.rnounEsrrailrnf;n xurel 4.75 tua: x 7.50 tln: nrr:Lglornfiu6'l z +o

rln: airll6rir{u:ydl6u O.+ rusr: frii'nuarvr{luo'lrdurfrrl:snordru fiun:or (Septic Tank)

t riru tiln:ol'l9o1ntf, (Anaerobic Filrer Tank) 2 riru gayd'lriroon (Effluent Tank) I dru

- nr:vir.:ruto.ln-.:rirriodrrfiud'lnrirr 6ridulnurirlaln:nrrnornr:'[uafiao

rr:s}?rri:uro.:lonr{r{fi'rrn:oalotlviotvf;nturn o da nrnsrsnouormnnl{fiu6'lrn:ov

'ltriu (Scum) aoUodfrr.l-'rilil [to;d1ri']ult1dflyogfl:.lna1i o{tfl:o3lJuu16YldltJ1:0[n!nn

,ir,fio s,rnou uav'lt:iu'ld 2.7 x 1.8 x 4.35 6u.1r. nroluo-lrn:ostnofl1:{lfnnlnasno

rirrfr6 gas'l1riu luanryrliornrs rirl#rfinffrryru6srfr'rudrir.r 1 fi:rurooonloul#vioornra

Iuro 3 ui? dr,.,1:fl I?{;nu1ldlnunr:a'nri'rr6florn6nrrio Iu.,orduri,'qutinn1I I rua:

- rirrfi orirulafi ritunr:nnnsnounlfl frirfl tov orlnor{r{n-ln:o':'lYornrs

ii.:fi r lnuviofiifi nu10 4 fi.t lnul#rhrfiglvndu0tn:1if1 (Guner) lurqn{r{ 0.25 r!erl

a ! '' -'o'sn:o':6'rd l ldodxarirraruo rirrfiutclfiarirud':n:or1uqi 0.25 [!fl: ltlo n: v n'l u u'l [l] I q

finsorv'[uaa'r ]ntiluo-ln:olnnoiofiana.,un:o.:fi,fluunra6n (Plastic Media) dlrirnrirfi

rflun''.lnat}{lfiunErirnrv lnu1ffuvriti6'lnrirrrirrr?rfirirf,nar:o'uvridfioqilurirrfiu rirl#
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4,1

! ^^ ^3 I : ^ q ' gttt te, :! - --v-a
rr trduurtnlR tl,{at u t tfluuu tlduov lYnr{Tulll'l t ur0ifl5o{n{}l z 1u n'',nutuv 1v rifiu ]ootil

fi z frnr:o-.flB'.tn'rnatln: oltt'l-olf lriur Sutn lstlde14l?lu l11uluaultdutsulfit'lflu ulldu

dr.irunr:rirfn,rrnti:vir z ttd': o;'lundurdrri:rlrir rtaloon}J{6'rriroonsio'lrl

- nrulufr{n:oilfornrqldeln{i'lYioqoqvnoufi i6 1u10 I 0 u^'l (Sludge Suction

i " .)A lv te v l^ ! ! i
pipe) rfrorirrutfrqunvnoull61.!ognun{n:o i : ?:J14{aofl iYto:v1l1uo1n'1fl flulrl 3 u1 [[ai

ati9
nh qrfinn n0 luro I rtJgr: l'la?u

- rirrfiufi r.irunr::itfoornfiln:oll9ornrsrr#r os'lnar{rdfiuiroofl 1u'lo 1.3

. < . y .i a a6, ! 4
t:Jsr: x 4.75 nJms A=n 1.7 [1J9]: tfl01i1fi1.,Ii:iflnqUflOunlr]Avfloil inufl, uuf id?uYloloflq9l

- uvA .qe Ji g'e "'o&oon l0rnalflnr:n50i [9] cr{tsrl tl.lEflIn1 U"11100nn1no{u11lna1u

- rirfir.irunr:rirfott#rts'lraoontlndidloonlouvioturo + fir blf,.rrio

- isq nr'o:v1rualrioao.:tfln9r:'rr:v111u (Manhole) llO{5v1J1lr1'l/vlo:31l1uu11o.llJ141'lvluli

un{ ur]l1urau.4 gto lu

4.1.2.2 :;u:jrriorirtf; uolnl:flud!t5iud'l:

nr:ilrriorirrfiuornu",o',lrqu,irrr*ar:1#:vulrirrinzirrf ogrJ {ra"uge water

Treatment Tank) Iulq :3!1 6 au.:J. dlu':u z 1o :vllli'lnrirr i'orflun r:rj rrin rj'rrfioulu

^ "' : -n5o{'l#o1a1fl loouoinssnFlflnUvl (Onsite System) 01flUYAfln1:110{n'rUlUFlt[]l1llfl:OY

il:ynordeo tirrn:ov I a'r rtns#rn:ol t tir rirrfiuo rnornrtquriut:oldr:il:;noldro ri'rdl

(Greywater) uavrirlalo:n (Blackwater) nlnnl::su1ud1,luttnvdl01n#ondr fi6'nuruvnr:

rirfqdrrfiu 6'ifr
:: " - r 1

l) ulYl{ tluFl tFtsnl:rio o:vulunlnqlriiu"liueias1u^qrjruvioturgl 3 - 4 u^')

}}irrTo&.rtirn: o.: lfornrqlfl ulilil'luti.:tn:os

z) rfilaln:n t1fld?u/fnlfl:n nsQn:suturit Yioturntdil,'i1ryudna1{ 4 - 6

: ",_ _ j , jJc q ,,u1 tllu{o{lfl:os [Y{ofln9]snoun lnnrnouflouYlul td0v tfi aau'lilil1uiofrl6'.:n:ol'liornrg
, 

" 
, J ^ 

j , e t q to t

rio'trl rjrrdofrdrunt:irfqlt.i'lnsqn:3ult eio'1il6{iloflt?nivrlu (Manhole) loi:sxuvio/

r1{rvurunrulu!H1iTflra-u.4 riouwrJiouoonejflno{rilnHa'.:ulJlivrura-aq eio'1il

4.1.2.3. 1v\\i1lifill',ltduo'lfi1'[tuu 1

;d9c4i lrdunrnotnt: [t uu I lJ:sfl0uo?u ulldutln 1{O.11JflUOnT5 u111{ ttasuT

, ! , : , ! t ! . "" 4 I o r ro s s q-la-lo: 
no rnf orri r/d?:J rrasfilnlnyro:tu1u 1t{u ultdumtnntuYl{filJfinsul lUulua loufl{
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' i - ''ri r11oluurfl: ov-flt 0 I l:otatfl dluriuvqlfilrir (Absorption eit) 6lt''noqj'lunr; 1rol:vllu

rjrriorjrrfiuuu:Jaoti'rd (onsite System) nt:d rl-nrirrfiuornorni:G uu i fid'nsilv {i'rd
! 

^ 
e ,aqal) ullfluo]n 8{1]0!0n

s or,
atn1fl tgtu tsllotut9t 4-6ul

1: rirn-l unvri rlalnr: n

q !!, 4 u
2r n-{(fl:dv-n:0.!'lSorntr tLanuotvtflu0inoun:fltdtrt ari luln 5.00 t:Jfil: x

8.00 rlrrr: q{ 3.00 r}Ja: nxruq{t0{: sfiuri rrfrlrinq I qn 2.20 tlo: ffrirurl:vnoux ii'n : riru

fio drtn:os (septic Tank) druau t tieu tiln:ol'lflornrg (Anaerobic Filter Tank) 2 riru trns

-:fr:qtrit isump Tank) I fl-Ju Stlu6rriun tlslcYd?u 9lu
-3e- ti'lrn:ov frflu10 3.25 t1J91: x 5.00 tusl::sFluulqiqq 2.20 lusls oluuulnlY

sio{ oo:rr:;rlruuu10 0.60 t fl: x 0.60 rlm: flo lidrorlrflflooun5rtrai:rrxfrn iYrtn:os
yA

o{flnTx nnu vruu0{fl'Jutflu'l 1tl1'lulYlfinglsnounlnFvflounlndllaln:n rirf,orfilo6

at!^lq-r--!-r--.i,jec/
rO,1lti{l[r?uAO0 ttayflOAAoUfi li1lfioyli?r!q!, lfi n[lJl qdluunOUtflOOnOyflouttAtU1L19l

riudu ornriurirlarirrturi':unar.:told.rov'lvndur{r{fi'sn:or'lfornredo'hJ
:- d'.:n:or"lforntfl :vnou61u 2 0i llflnsn{tttlu'lo 3.25 ttJsl: x 2.15 t:Jsl: ul

rfiu'luarrrroqn:!n1nn-ifi r }lc{6'qfi 2 ntu1ufi.:nt o{ lSornrgsrnnvlq,-anal{ 41fl6n n?i
ziav^ at y ^ J, y y :

qi 1.04 [ a: rfro]fi0aulsUtnts 5orJslngl iYloquflvnounuo {lJu]o l0 u? d?uulltolfl':
'r h 

'slao di 1i[lJu]JO9 i ?n tsululula 0.60 lugl5 x 0.60 tuslt uFl t?fi ?0r"llnou n:'otrailrr fin rirurir

laornd'rrn:os osqnriur{6'rn:o.:'liornralnuviofi i6 turn + u^r drov lr ar'irud'en n r :

yrard6nornuun irit (Do*, rlow) rrac'lratdr{fr1fi z ornrirlduuu (up Flow) 1n^unidfi
- aaq J 

" -.1--.i-:--. , tr e , 'rn'r;o(i!ud"rnn1{ n'ldel=novulre dl: ouTiululllldtl 1r tl1ufl 1:u luoltn ?0t tvnnu[1]fl
a , i ,, ,_ _ J , u ,

t l i:vululn-.o: vu1u,.i'luflo a"u lju'lfi 4 u? tlluin{EUul9lo tll

- d.rqrrh flulel 1.20 tuers x 5.00 rrlot f;n 3.00 rln: rirrrhfirinrirfrr'jrunr:

d rriou#rb?oqj1u: vd'udrulrv au rnjol#rnio.:quuuu0r.l 1 (submersible Pump) firrrJ,li

rirlruldodrrfirj:sfivrtnrn rfiororno-lrirtinrirrfiufin?rrdnfiufi':d': :.0 nro: nlnts6'xr'r^'l

6u 6'ufu6sfrorfinr: qrri'lo onorntilrfrio:;lrualri:1.i/vio:sxltr1o':rLn riruraur riolrJ

. ri l:^ "7 
r'v.. - i , 4--:- - t as q /

lqaraiardr lrruiildrfrna6{'t5!'i1u?u 2 tfl5o{ ttetnvtnt0llJtulntL 0t0105 0.25 n In1fl4
a rlry a s s

3) fiqlJfrlJil1 frturn 1.60 lrJfl: lnu:oufiqrJnq tinxuogHnoqttuu r{u{fiqljno
,l

6gI:J5{ niudluuuindrtlr.hnounintulo I.00 tlglt i,'hflatflniloltfldowulfl o fir rqrL
| , i, ne s

dlrirri rrr?rfidr t'n (Disposal) ritlrlciaufidrunlt lfnud?tlnd-{[nt ov-n: o':'1501n1f, [nu

.,,! o ,J -
01f,ufin nnl: tl'luls n':qYufiu

orflnsioa{6'{rnt or-a: o{ 1Y



i: ill all: f, l! }lfl

49

n^o 6'-:tn:ov (Septic Tank) t riru o'ln: o':'[3o1n1fl (Anaerobic Filter Tank) z rieu ttav6'ld-t

4.1.2.4 :iLludlfad1lAuolnl:[6 u 2

l. a dr Jj,i. ------q z^i^q , .!- i ^-^^-- -.-...].
drr?uornorn t: t5uu 2 lilu ]vl{11tnfl01na1: tryul tllt4o'lu1 ultlnnl:svuluul

lj , q , I i ---- -.-^.^i-^t^.rlu losri rn*r ornalt rys d1:lu* o 1i1![ati 1tlnnlt 53u"luu'1r'lu 0v:3u1un{qu0s]:?0:vulu
a d ,i r - - -"'-.11-.---.--^^

tlO.lyiOiyU.lUnOunEgrtaTlrr dn t'tO 0.60 [UFlt [1{o:slJ1Ua{4:1n: YtllUUltdU:']rtcJOn

:Jfirar0rf,u",r lqofild'finr:drforfiuriou lucrflvfirjrloln:nlinfnln:ntr:vlroa':{:vllt

rj rforj rrfiurrol oro r:rioud ts:slruaidyio:y!luflounisrra:^rurrf;n lurn 0.60 r:Jsr: rfi'o

- ' hr
n]flo (Disposal)mO [U

a 4 " - : '. .... ---. ^-^^r4Y:v"JUdluo l;fote:ilnl:l uu 2 tllu: YLl u u lunu'ltdult ulfl:cs-fl:ol [)

ornrfl oq]1ufld!1o{:vuudrfoullusr^n fi'ld (onrlt. syst"m; iiru':ulilflra 2 fi{ d'nu v

- I -:
ltO i0 i11{ 2lJ:lungloua oliu

t) d'ldrriorirrfiufi lulnt I (Wastewater Treatment Tank No. 1) !1 10 4.00

ruer: x 6.20 [rJm: n']1tJ4{ 2.40 rlJsls tiuti'lf;ntrnfrrdu 2.00 l!rr: nroluo'luriloonrflu + riru

oofl (Effluent Tank) t riru rrsinseieufi: roosr6uo 6'1fi

v dr o r -r!-.r - --- -i-- d'rtn:os dnuolvtilu0id?ul9lu? 14lYulYltlflnsnoun'lnqYaou0lnul

laln:nfi1rrrnd?il/dnln:n rflutY.rfirfifiuilfiufirturo z.zo r!fl: x 4.00 rlro: q{ 2.40 t a5

- : d' - l" " ', 
o s

fl'puq.:ro{5sdurjrrfiu6'n 1.80 t!sl: ri rlaln: norndulfnTn: nrrir{6'lrn: o3lnuYioxu'lq

t X u , i q -^ J 'rdurjreudnnrr o u*r tras'[r n duoofl olnditn: os louY]ofl?ry ltulo 4 u'l nlu [uonqnfllro

:yu]rJo1n1f,l,1.l1q 3 U^?

- ti'.rn:or'lio rnrs fidruru z fir tu tnrrriavti'irYilriu l.l0 r a: x 1.70 tun: nlu

1uo'.:srnoi.:d'rnaru,inraor-nfifidufifie tt0 or:.tt./ott.rt. q.i i.08 rl,ot: triotrvioquflsflounrn

fiu6'lrurnrdurirflurrndl{ l0 ui? d{r-.i z rioniurruuoqn:r lnurirrfiuriruldornfi{tn:ovnv
t d'd e t d i ,, ,- ! e' 4 - - J ,i , . -.-l-- --'..-'lraduornviofrits ldutilfluuna'li 4 u?'hJ8{:1{u11o{o{11 I tln un; I nnu:'l'!u'ln{drl?

fla1{n:o.:t1n un.:rirt (Down Flowl gdrluar{r{filn:o.:d z rnrldrurir{ rlns'}il at ln ri1{du

ulr (Up FIow) ounnq:1{:3ulu uavrJAoooon{6'l roon (Effluent Tantl riohJ ludufifilo6

^ atA
i;aqa':'16'IauqAumEt)fi tn rroqjfi fr ':to{6'?na1{n: B {

- ! ^ - ! d s --- ti'lritoon Ixulfl 1.00 lrJfi: x 4.00 [un: q{ 2.40 lxel: ll:;ouultn nn 1.80

- : !- t' A ^ <a4 h,g,o: ti'idroonilfrrfrfrnnnvnounlnnvflou !tiuYli uvlolnfiqn00n Mn0{nt0'1 t:01fllfl

rir h?rir o o n fi d r u n r : f r f n u d? i q ol n I fl 6 f u n r fl lu n-i 6 n 6'{ 1 {dr o vi o rjr o o n t u r n

rdur.irflurinar.r o uie unsviootntfltulntduritqudnal{ 3 u3? ilC;l
cq
il\25f
frlttt
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rtow) rrav'lvar{r{firfi z ornrirodrr, (Up Flow) rirffrirunr:rirrio,rdaov'lrar{rqi:xrir
h' -a e/u - Glornraeio'lilri'ruuuro {n rn:0I [iotntf,n{ll 2llnl l nn lqnuo{1J0.ro{n:oil

- ti'rn:olrqtlorn.,a rirfi r.i",un.',rritrio o rn6'ln:ol'liornre trlv n r.iruviofii6
vtr:ru lorflu rurfluufln r{ 8 uJ ,r r'[rJIl riuti'rto lti:n: o: rqr..uo tn re ]nol5rrufifinr: ro-l o tn tfl

rrnroio rtGrorntfluul tlri r (Submersible Aerator) olntiutirlv'lu atrnrir lfiu uu r.i ruoir

nn1{nardann'r!q{ 1.04 rrn: rrnv'lva#utldltiosr:ro:slluiro'151.1:vllttit?uton

rvrimora-or rdo:surooonrinaortf,ona-.:rrrintlrd'tlr riotJ nin: ort6uornrerilnrirrfi" -:" -
XUlo 3.50 t Oi x 5.50 t!A:q{ 3.35 [1J9]t :v9]JullflUnn 2.50 l fl:

4.1.2.6 :vr-trurrsrdrtfr oornornr:Invutnr:

rirrfioornornt:lnryutnr: :vnoldro rntnnt::curfldrrluuorfruornfirfr
d,a!-teJ-c'',

lJ:11115 i rlludu',lulYtuu d ulrdut]fl01la1i0lu ryl:J fllYuu ultflunlnaoalluolfil:1'l0ifl:?
sro9

n3U111.r/U1 tfl ln:n 01n?t0tul/d1 n t: lJ rll Flu'lldulrflavd?utJ ?tn15 0nu

l) rirornnr::surorirr.,lutrorduorofir 'ld: u rLrual{:r.r: rurtnirfio qj: ol 1
i r,-

ornr: rfio:vurtroon'[r}j.:o nosrflordlllv rinordoq ]sro'lilinr:rjrrjeln 1 riou

z) rirrfiuornor.:dr{nr! mr nrryus rirrf,flri'rufifiri:uil:vnourilu'ltriurras
! - . ^ I - d ,i - , J j i ,,

tlt:.ru (crease and oil) 0{aqfli0.:on ttilu fltr:09lJ 1111: [']fu11ou111110 io'l { fl0l.JYl0v!a0u lfi

u1rd8 l atvulun{d:'l{t3uluFto t1l

I ^ d e - :3 Js r ,, ! ,, heu
3) u'lrdu0lna0o11uo1l41: 1j0{n:2 rlauulv]i/u1 td tfl:fl 0]fll.10.1u 1/d11r to:u

nr:rirrioriourJiouoondnnoilflonii'rruvtivrorfi'oq ]ou1#dlrn:sv-n:orlioinra d.rfir
a, -a ;

Fl-rn rirafidnuruvriluti.: frtrr 6 ouiq:-di;uro 8.00 r n5 x 8.00 [rLn: (.:2.50 rrn: fi:s6'rr]r
dq'd,

rnunn 1.60 [!at rlu':oonrlu 6 fl?u Fro onofl l1jlju I d']u o{rfl:ov 2 fl1u ointoi 2 dlu

uacriraudr t riru usinc rirui:ruavr6uq fr{fi

6'rd'nlrniu (Grease Trap) inuln 2.00 [!fl: x 4.20 t!n: qr z.so nror: :vdrdr
a q | 4 .i a ! v " e A-rflrnn 1.60 rx9r: tlu{o0nlIu 2 d?u d']uyt I lJr[H{n fln-luu utt? na1t0{Yt'lltu'11']fifl

' ! ^ I sc,e' t !
lrniu lifi fi ari r uocrirufi 2 rfl ur4ridroon 6nd'.r'lidruviofrifr turnrdudrqurin nr.: + fi ':

rfiorflumrrdroon}ls.!o-rrn:os Ioori rrfiuorn6osrtruo'l14r: #o':nir tr'lu nr{rrin'r6'nltn"u
i, &a t , eitvv
uflou nlnuun{iu tflanull1 []JU{0{[ni 0v

- tftrn:oy ,iruru 2 frr uriavti'rfiturn 3.10 [!at x 4.00 nJert q{ 2.50 [un:
- ! a - d, v , - 3i J" " 

y ! ,'
:ynlrxi.ltn nn 1.60 r!9tt llnnu flluo{d?ulnu? ulvl{/u"l lfl lflln 0tn1lo{uvfl']lj 0s lfia



r{rrin-lrn:ovrilfi t louvioturo : ulr rrnv + dr srrldro'r luttuvfirirrffuornf;ontruoirl'r:
e u u _ e, ,q : - - i " 

y A
lifl.SO:? fl1flniOfl [1 U0srr1fln{rfl:oy loul10Y{?ry 1u19r 4 u'] fiilfl:osnt fl I 1111.iu r?r

\ 4 ; s 6 a ,i 6 e tv - A
flnflyfl 0u nlflsrsflou vrl [vuruu 100nr!u 3 ryu lfioullfl5unn1toe lH nlljtdo.lrfl:ovfNlr 2

lnoviofii6 1u'ro 4 fi? tirrn:ovdrfi z ff rironnnvnou liri?ufrorofiaooonrr ornti'rrn: os
u9 0 q 9ro d d y t 4

fl{11 I tO 11'l tfiUlldUllOOll l lnfl ttn: Ovfl.l vl 2 dl: ll{1U o dUUOUn I ry?oUAO]tifl'1t111{ lullo.9
v \!19 Ut I
n tfl5 0.1 t:o1n'tfl t9l

4 _A A 4,- 0in:ol t50tntfl ttuxu 2 nt fln:niuaflu vtl]uo{fll nfl r.tur.t]1u]q 2.65

- ! a - ^ 1,,'"
lxJel: x 2.80 [ slt d.: 2.50 llJsl; :sfi1lullnUnn i.60 [:Jgl: oqFli t?rl?Uq?nnl{Yl1rflon nl 0.52

liJfir r,{: orJ1lo flrJavnouru la t0 u'e ri ltfrurrnn-irn: os os[{1ri6'in: o l'lfornrafidiuruto r
l

fr{ [oulro11?x tu'lnrau el rfluun n1.i 4 fi? rirrfiuov'lrar.iruli'rna1{y{6 rdannrnuua{ril{ lray
q ,, tu r,r, - ) ,t , J \ e e ' 3 ^ etfidlcjlqoln:oi t5o'lnlflfiiyr 2 rlnTl,ro lua't {1uuu rras tH n nu[11d:'].1u 111:r'lfl.lfi1ulJu

iu!xo{d{n:oi'lfornrfld'{fr 2 uarlfinr{1diirffrli1 (Sump rankt lotLyiofii6turn
r : , ",rflu lduunnl l 4 u? 9ro 11l

- ! " yAa - ! qr'- y A- 0lfluu'l 11'll.lu'l11tfl1lnfl1] ttl.tu:gf]u1{otl.t:Jlvtrnfl'l:dlro1f fr50{alrrrlrlr
! ^- 4, -; A

0udr io'nu nlyriJuti'.rdrvdor zuu firruro 1.20 luf,]l x 8.00 rua: d{ 2.50 r fl: :srilrdrrfr1rfin
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viuti-, ris, ra r ri o ri', l a ln : n ff t u r n + rllr 1u r nr r fi vio o ln lfl (vcnt) fi r u i a l-t')

fr'1rfl :oylra30ifl t 0,1:Jfl u10:?,Jnu 6,000 aq :

+.t.2.t0 :sulr r!-flrilfrfllrnornr:yoi:ysn
!.,. ;lrriu0inolnt:yorJ:r1u rJ:vnoldra ri,otnnr::ytrfldr,lu drfilunydt
",!" . J

la In:nornriolrir/d?u leruxj r nrnnr:5slJrudrrJu ns:;r ro n.: qirjon: r o: ru rufio'noi.r oqi)nu
qd.aoS.Sy;_rt6r"_l^

:01l01nr: lu 1,ius14u r1l irrasu'l td lnrnn rnf 0.ri r/ri'rrr lsnn lro lnol{:;rrrirrinri rrfiu
..-.-.3--- 4 e r s v .i, -rn,uflonur ytlltynouo'lu o sint ourlayn{nt a {'l5o1n tfl fraoiu lJUOUfl: f,tUruvi.,.i o l
qo lrt,rirTaln:norn#o,rrivd* wqnoioor'[rJri,rn'.r,nru*durnrrnounrnnynou ud11i.r
I q q ,/ 4 r a tay - : 'd?u lflny-lH a 6u"tr.ht r!osio6{o'ln: o.: liorn ran o'[r] tiiy furi rn^.: r rnnr:.f r: s #r.r rdu rir

^---'^-?^--.-y- .! y i o, u t tli t. o o q tne - !0rn01{41{}rur u rrrflnl:ar{flu [ur]ou 0sonsron:-l 1l rfnd.:tl'r n: o.l'[iotnrgrfiordu n ou
+. s 4,r _ !;,rfluxlorJI Htunlrn:oy t t?l r.itu nt:d rU-nrrdroy'h.rn dun I ririofl:r o:;urufrod: ou 1u;[?iu
ornr: uny'lunduarqi:rl:vururir:? 10.:ur.irimurii'uq rrasrirfro{uqofrraToonr:rJAoU

oon an n o :rfl oy a-lrn', r-nu, o-rn riulr.i

+. t.z.t t :surdrl-n rrfrunrn ornr:o-rrurfior
q9

n t:u'luou trdunln0 tflltulJru !c[ur.J 11r:guun.:rn: oy _n: o.t'liorn te dru:u 2 vF]
s_-.-e.. e,,;. - Ji is = y ! ,, jov
tFluvrlflu 11111llrFrrl tm{/ 1ld ln:n Uln}io{dl/dxrJ fr"[{:vlUvio:vlru:?u 6i{[n:0s-nro i'lf
01n1fllrflayYf] u: l udylouFt qnu

1) riun:oy-n:or lio rnra 1ofi r fi n'nunrsrfl u rirnounifl raiilrilHn turo n{r.r

x ur? 3.50 trtnr x 7.40 r flr d.:3.30 r o: rJ:ynoldrudtusiN 1 : riru n-,rd
, : 4 o d r ", a,- d?uyt I 11tufl{rfl:os \i.tu?u 2 iil Ianrvrn r:'[naxo{d 1lfluuuuoun5 u

v'rurnn5r.: x ur? r.40 r:Jat x 3.50 [ nt :vniudrrfiufin z.t0 nin: n'lrn:ovvr"l 2 rflutyrrnrrr

riru16ur loao-,ru:nfiuiluriurio.:rfluyrr,rri'rr{r ri,,don:.,'Ialornorn#0.:rivdui oylnardrri
:! e' s ' a -! a 9 u !,n{[nt0vntutfl tfit vt0lflanllfi 6 u? fl1nnun ounvannunoun.:uitaartiutil rrasrirrirulaos
4--- ;l t!) - ; , ;tfin 6u n{do {[n:o;orvr 2 orvnourriri2ufrolo qooontJl nlndflnrovii'.rfi t nynnsrynou6n

n f .: 1 u n- : rn : o c 6i.i fi z fi vi r hi'ri r fi o o n r r n0-{ rfl : os fi fl t : ur ? u n o u #o u a.:
,. A - 4 - 4,- fl?ull 2 tlJUO{nt0{ 15otnlfl nlu.lu 2 d?u lutqnit,t x u.l? t.40 [ a, x 3.50

nJgr: lJ:vnrulln nn 2.00 (uat o{ntoi ]ioln'iflusrnvri?u uriroonrfluo-.ln: o,r,ilu ?u 2 0'.i
v'ruronir'r x ul1 1.40 run: x 1.65 luerr frri?u1d0rn0-{rnrov6'{fi z ovluadur{rqti'.rn:or1i
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, i s _i u e ,, , I j ! ",''dtntfld?u11 I tnflr401{1cu flu10 6 u1 tfinaurdld5llxit t?t-on:s r']ui llf "[y 
n iiu n lriti',:n: o.:

o'rfr t oorra:irrario lnoriroylrn nlnuua{ritl (Down Flow) r.iruo-rnnrrn:oldfitauvrid
y;" - - oej,q .'o I ! vt e to -: , 3tnty0u 1111.1u tltu tu6r d'tt ou Ylt uYlou lult ttdti llnuuu 10y [Halttd6]{fl:o{nrvl 2 fllfla t tcJu

ru (up Flow) r.irurirnar.rn:o,rdilauvritirnrroti rirrrirfirir:ioar:6uvririfioqjlurfirfio
- qe , .i , h e | !A, "r,t1l,ttnu?nu ut[erufln]lun1:1t11t6titfln{nt0{ tt0Tfl tfld?u11 I al 0y tfinltld:11 1ylst0ld1d
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n r4 lu0,:n: o i l:olnlqtrgtngd.]unEnofl i lio tu$t?na] in: o tlla tdfl n n.l )1t.l.i
ertettla
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lFlU[UU0 lfl 0un: nl dl Ulfl nfl flUtgfli1{ x 0ti 4.00 [Usl: x 9.80 [Ufl, nlt dinlndufi't i iO
tlI ar u: ynoufi?ud1u9 tn dl 3 d?u fto

,i- a':ufr I niln:oy,ituru z tft tutorrrioyti.r 1.80 uJst: x 4.00 [r,lo: :yoitl{l
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- -i s ' d t !
n-rrn:osn-'1fr t lo uyiory dntu rordu tflurlnati 6 u-t nrnnynouludrrfiooyn norsnouuny
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I o 49 t dr
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- riauff: rioar 6ruru t rio crurfl 1.80 urns x 1.80 r:Jer: :cd':Jdlfrurinarilo

1.20 lugl::vo119r'idfrlllfr:0{dltulYll{lu 0.50 r:.Jgrt 0rosr{1n50.: fllj1-r'l 01u?u 2 .tret rl,{a
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4.1.2.12 ry1i1ti1 -nd]lfi u0lnorn1:?rofl-nol01:d
Y - t i t e ! - v e ua ! 

'u'lrdu0lnolfrl:Y0 n0101:u 1l:yn0uFt?uutrynf,'llt1nfi 0{ryn:q uT,.lu0tnnt:
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rir6.rlrirlaln:novrirrinriouriro-erduaofi'rerd:oriorn:oy-n:o{ulgornrfl dlfifrnuruyriJun-r
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A , t el t e j j 
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a adq u - .i - . eA" - a d/d J fi,

!aum:u tun?nn1{10{oin:0{lt 2 ny?1]fiu't11111u0 dlt 0u11tu0nn 5.: lfltilun]: 1fo
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lun'tou tran [11d:1{u1 [[ay lfln00n tu0'rd']ull 3 tfiul1ofl2ry 1u'iord'u0]1f,u0na't i 4 u.l

mo trl

1uln 0.25

an0nou:olJ

:) riaufi 3 rioal (Sump Tank) 11lo 1.20 r q: x 6.35 r fit: fiod'lrniolalrjr
As.u / o o yA J;, , tt j
n ln?n9t nlu'lu 2 10 1111.ru111fll1u1ytri]ufl1:u tuol[a ?oonquoa: ?0:yu1uyl
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4.I.3 r.rnn1t flnu1:'lu{1u n]:f,n! 1: vuul'luoul[du tu 8n9r

a -i - "- 3-
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3) ruiol or ninr:m1n 6'rto.touul rlrirulnnirnl:vrqn6'1loiYio:; u ltJ rYlriurirl#

- : ! v v J,a --
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J, ! - e e
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",,I o x a !J : u r 0l fl 1 r rlilril : v rJ r n r u1u ljfi ]ir u 1 d'0 "l n 1 nur{u n f8, i n o { n fi .:
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fi .i u
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t rb s d, , j
4) n1[n9]fin'lu lfl:l0U (Total Kjeldahl Nitrogen) tlUn lmtldfi{O'lll:11lluou vl: U

s , j
lu lGrrrnrr5'r n rrou [:Jluu tu tglitou tfluft1l19l:']nxfl tflut'{ duou:v14'n{ 0.2 0i 0.9 :Jn./a u
,;

nltanu rfl1a! 0.5 rn./a (35 un./n)

s) dr:tlt,auaou (Suspended Solid, SS) firirfin:aoiq ldoqjlulr'do: vu'jx tz.z 6r
i ,-

69.8 n./a:Jnrlqnu lTlnu 35.3 rJn./a (30 n./a)'
i - nva-- .i ' -6) nl roy flfl:10?fi touYtduog:vl.t?1{ 6.5 oi 7.6 lournllnnu rmrnu 7.1 n./a

(5 e)

z) rirooltr4e ;n',lm (po4r') rjroohvloa'r,,lnfrsr: :"io'ldfifid'oaqj:vv'jr.: ::. r fir
as.o lfiufirirradu ryirriu +t.s ln.ra

4.2. 1.2 fi n n1:er:aoirn: rsri6'rodr'lrirrff 0rafl rs
! ^ dt , A a - , :; - : ^n?oulnultdutq lgI un?[rYluYlttd9l.lulnfluflr3l0{llfi n{ 111:o{5uu1tdu01a

, i d q , : ; oe)<, - , Jrrlnirurd'o"r lnu6'nurusrolriroi':orirrfilorrfird':odrrrirlofi z ldrfluo*rumuto{rrfiri.:dt
, - : ^ - : - , ; a o , J ; d, a,tfl0u:0i:uu'tldu rlny aflu0ryto iu'lFl'l0u'1.:Ytloln1] a'l0ut':u lt9tli 3 t5rllu9t?ultu10.tllfia.i

rirua'rorn:orirrjlrAd lofl fl r.lnfl 1:a:aoirn:rsr{nr:rfiraoirir.r 1 d'.rfi

t) niroonfirounyaru 1(Dissolved oxygen. Do) rfluri'yfifi1dti.rfi6{E nr roi
rrr rilrirfi: orirrirrfiao rnruu rirordtrq lnurflurircror irurtu oonfiroufiararuoqjlurir fi.r

t dv tn9,,d
fn11lo to u:]fln3rofloo iu

d a , Y "i ^ v ! , i- uya--- !qlnufl10ul{u 1!fryt 2 u:r?tu9ru111 (Upstream) n1fl?fi lfi:J11du0g:y1.1?t.l I.92
4 ^, i
n{ 6.25 un./n lJnltaau lfllnu 3.92 tJn./a

de ! i ^ , !- ofllnufl?oul{u'lnoYl 3 u:t?fllll]tJuT
.e ., )

0.41 o-i 6.,14 !n./n firirrafiu lyirniu 3.39 un./n

, A- rny<-- .
(Downstream) nlTlO lfltJyi dUOu: y14 ?11

z) rirn':ttdo.: nr:0onfrlnuTt.:6?s (Biochemical Oxygen Demand, BOD) lflu
i - a4qr. dld , j i - ! ^lJ:lJ1fuOOflryroUm!nUT:U li/ lUnl:BOUdnlUdlt0Uyr:U lUUfin.: 1yt:0{51lrilrdunln

- -:lJfi1?vtU1A8{ ! t lUA vrOUq flA n 1:A:',10 ?91 O{1-l

d e , J i ^ ,' ! , a- n,,o^-- norflusr't0u]'1u11flm 2 !:r?fufruul nrrlo torJllduog:yr.tx1i 6.24 o.1 197.0
ad,';

!n./n nnlluf]ltanu tfllnu 101.20 !n./a

rirrrer:gruRrlqunr::rlttotltfi lotnotnr:rJ:;rnr n

.i ,. 4 - , : -YllJ',r SUOn]:lOUn10U',t tU nf,U!!nU. 2541
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d v , f i - , J ,;- 
',,d- qorfrud'xoril{drqofr 3 !;rlilyirurir rirfiisrldfinduoqj:rrirl 8.82 6.i 22s.0

6d,,:
:Jn./d fiflluufrlnn0 r111flu ll3.2t tJn./n

3) FnFr?rlJao{n1: oon6r0utl't{[nfi (Chemical Oxygen Demand, COO) tolrrvrilrir

11:O.r:LrUlldu01n! 11ylUlAU"'r lJ:',tUdEIOUA Afl]:n:?n?fl n{U
d u , ! : - " ! ,A-",^.- Enrffud'xodi{drqoq 2 u;r?il6urir rirfiiokifiu^#aoqj:rr.r.ill 164.0 n*i 230.0

aa,.,i
rn./n flnluufl1[nRU [r]n! 208.5 n./a

d a , ! i - " ! ,;-""^.- nflriuer*?orit{dtqofi I rlit'torfirurir nirfi5srlcififr-fruod:yrjrl 224.0 6{ 3s0.0

^d,,-ilJfl./fl ;l;l[!t.J rr]tq nU l11lnU 284.25 Ufi.t?'

+) riry,loar'{o:-a: ? (Total phosphorus, rp) ritr,'loar.lo:-a: rrulu rrn rilrirrflu ohfifi
.":- ,^ ;- .'
l.fBinrJi:L rru t rqo rfir: fr d lflucro.r dru dro (Algae) uay!nufliri flrnlrrri.!drfiyloflr,lo;d

a r4r ""r^ , tio , gttA,A-nqta - -jrrnrnu l!0'1011'l l tnn!: tnflnl:iuyll5 ufl?1 Algae Bloom l0 ryinlmao'[riut'tuasr6tro dlfr

- qorfirohodrrrirlofi z r?rrtuoiurir rird;o16'in'ii'ooqj:y?r.i1i n.84 6{ te.2s
adr,i

un./d flFllljufr"rlfln0 [y]tn! 15.15 n./n

-- <-:! r ! ; - a , .' , -i- hero--- 0firfllj9t?oul.tu'lnaYl 3 1Jr[? 11tuu1 fltT?91 lotJlldu0g: yfi?t i 7.45 o=.1 14.0
a4':

n./a flnluuf]llqau t lnu 10.96 n./n

s) rilroulurfi u'[u]fl rrnu (Nn.-N) fi:runs16oorilff n:.:oio'ld' 6'rni

- qorfiudredrlrirlofi z rLiraardur:"r ;rd;nl,i'errdtoqj:;n.fir 0.12 6{ 0.31
adr,.i

!n./0 flnluunllqau [11lflu 0.21 !n./a
d - , ! ; - " 

: r i- roa- lnrfilnirotirrririflfi 3 !?r?il1i'rorjr rirfiinlrtfififuoqj:vrjr 0.07 o'.: 0.28
adr,-i,-

:Jn./n n9[!uf]1[anu lmtnu 0.18 !n./a

o) rir'lursr:fi 'lulet:rou (Nor -N) fi :ruay16uorirfi n:roiqld 6'tfi
dv, !- qnrfiudrodrrrirlofi z rinordurir rirfiieldfiltfuoqj:vr.jr.: 15.6 6{ 44.5

a d , "i ,-
,Jn./n finluunllnau tTlflll 28.95 !n./n

d v , J i - ,, J ,;-,"-^- lorfiufl?Brit{dtnnfr 3 u5r? {lurir rirfrSnldfrn-#ooqj:vnir.: 16.50 d{ 15.20
A a ' i ,-

!n./n nnr uftlr nu lyllflu 35.20 un./o

7) ri1 Totat coliform rfl un'yfi fi 65nnr: ilurfl outo.lurei{rjrornfr lrIlriraroo
?uJ<-ionla--:

lJUSUunyflgr? lfl Unlt0't Coliform Bacteria m$t:'tniOllirJ:tUnytOOn n-1fr" 
"-, !- la(nun?out{il1lnfi z uiraordutir rirfiinld'fifia'uoqj:y .jt{ 1,600 6l z,+oo

a d, ' i ,-!fl./n flnllun][anu I tnu 2,000 n./a
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--4 e , y :- - , ! ,;-,aea--- 00rnust?otjl iu 10fI11 3 u:[?fl]111u1,J] nlm?fi tfirJl{duou5sy.t1t I,600 0{ 2,400
a d, , : ,-

fl./a flol1juf]"r[;a0 rmlnu 2,000 un./a

8) rir Fecal coliform rilu oiryfififiionr:rlurflou t o lrrr rild ro rno o rr:v fil.rncror

n1:flt ?n?n onu
d o , ! i ^ " J ,.i- ""-^,- qoriuei'toritidrlofr 2 ll5r1 durir riifrin"ld'frfrd'ootj:yn.jrr 1,600 6{ 2,400

A d, , ) ,-
lJn./n noluuflllaau rmlnu 2,000 n./n

- oqlnlsl ?ou1,!ulnal1 3 !tr?filliluut fltyl?Fl loullduog:;fi?1{ 1.600 ft{ 2.400
ad,, -l ,-

Un./n flfltlji":e1[AAU[m1n 2,000,Jn./A

g) rir pu firuatoln1:ol:?oin o'{fi

- nFttnun ?0u'l,:u100}i 2

a d, , .i ,-
}Jn./n norl]uftlr nfl rl1,ln! 7.39 n./n

aa , ! i- nnlnufl ?0u1.:u tnqfl 3

a d, i .l ,-
lJn./n nnl unllan0 rmlfl 7.t2lJfl.la

lJ: r?fu st uul
, -i- ura-- ,

fi'11110 la y{duou:91.1?1.i 7.34 0{ 7.41

u:l1ruT1u1J1
, j- qrrd-- ,

fnyr'to lolJYi d00tJ: sli?t r 6.09 n{ 7.76

4.2.2 r{an15;oo'st: tn t:ly ntolrirrffo
q rt J "r qrd 4 ,^ J -;^ j
0Ft:tn1: tfin10iu1ldurrdo.t lylfiuo{lJ:rJl0r ]lriumlnnlu 0 tnn nn:: unl{ 1 n10

q a q u hr. a , 3 . l; , - .i 4 ^ ilurJfil2yrutnu{ fr1: ?o toolr unli 2 n:{ no fi:{11 I :s1.1?'t.lau11 2 fl I 8 1.lqflnntuu 2544 fr{
'q ' I a d J

0u tuxl {qofiul1-rro i uountnm 2 :y11?1,1?uyt 7 oi l3 llqun]nil 2545 $togludl.iqerlu

lfl0flnnr:indfl:rnr:'Iil0fi{ z n:\ uaor,:6',:sn:1{fi 4-6 rlnyai:r{d + z fi:ruay16uo o-rd
, i< h j ,i , -- fl1:?fiofttlfll: t nflt{11 I yllt1lu091:1fl1: h.ldlanu d.:d9l ttnydtdo lyiltiu

11.89, 18.01 uay 2.81 6u.:J./ylJ. enuiitfiu leerdfl:rnr:lflnfllAnioldfinar 14.00 u. lJo.i.l'u
y 14- .6 q i- ur ,i -";"ruyir yt 5 7{qfl0n'luu 2544 tuliuyroa:'tnlt lfl netlfln?n-[6mr.]n I 16.00 1r. uos 18.00 u. 10.!
- /;
xuqntfl2flqfl1n1Uu25/14

- n'l:?oogt:tn1: tflnft:.:11 2 fl11?tuo9t:.1n1: lr nlanu d.ldn Irnydlqo lyi.lfi'u

65.40, 657.62 ltav 2.79 nu. ./ylJ. nltJii1ni! looo'or:rnr:lna4.rqnin 1dfinn r i6.00 u. ro{
y !4 q i- rr i -"J,xurfl'r, ?r I I y{quntn! 2545 lu [uufrda: tnlr'lfl nd tdFtio'ldffnn r OO.OO u. roii y{, fi 8

lr6luR-]nu 2545
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! ,, "- !^ " '
4.3 rJ nrt1:6nu t{o{n d1 :-uftl:afl u1n?1 11.1)J ty duruo{auuo.r:yuuuluou1rdudl1.r:u

lJlJT'111U1n0"1

cio! afi1#ril'on r: finu tn lrt tv I rv alrfil fiurJ: s nou6'ro rioryalunr: ri: vruu

-!^jae,
:.]rulnsanuiusu1rflul]13uto{u1uournfl rio{atiru fl nr: ooauuu: suudl:ifld1lfrufi

11{r.l.lsd dlfi;u fl1iru1d8.4 rlayrlo{adly;rn1:i:rluu:ln1ldoldu:vlurirfnri'r16tr
< - Y -i

rra a3r r{rnon rr{ dn 1: flnu lltunt!uY ?10 0.ru

+.:. t doqalun r:il: vrfiurJ?l rortras nnuuvrirrfioffovrfiodulu ourasr

a \' fidlflulunr:rl:vrfiurliurutrnsn-nu slirrffufiurfiodulun r:fln! lloril0sll{ dl

ourna :vnoudlunt5fifluldo{ar.l?rirnr:l:vvrn:mJlttloluruvrinord'o'a {o:JaiirJrilnl:
v

1#riuravn-nurusrro{dtlfiuoInnuii'uo^u r fi fl anr:finur d'lff

t) rl: rvrn:dur lo n 1slu!fl livlu 1d'u'a il:vnouel'ls lRaln:uaruhdnur ff

rlilrtu:':rLusiavflluo6nouo'lflo qriud'lrrasr':1unr:rsd + s 6otfludn:ln1:lfi1L 5vsln:
-.idril

raau Souas 41.32 anu flisnr:1ulufi?to{ :sYln:1ulr rinora"o'4 lYl-rtfiuod'1i: lnrE rludr I

fl n.a. zs:o - zsqo drriluri:'1[[tnxo{nr:6!!i]luu'i]uxo{u}41;viurii'u"l1uiflurtt9lur': 6

adr::Il-.-s-.q:.u"f,:vioalm: :rntt [oufinlflu o'n:1n]:tlIlJ :v1'lflt [gulqa0 [uY?':u tY]TfllJ:ouas 64.62

; ^ - : , q sv j
rid'.: ornriulud':1fl n.a. zs+t n'rflt1:iu nt: tfr'tttto ltJ:srrnl luuH laYlul nu'l u{rtlux [ilJYl

: J A A, i q d s de' , --.-t--.- s .i q , j 
' -

rfirr'u rrsifioer: rn1: rfr!frdoun itlu 06fl lafluont rfl l: []llr :y11n: lfiUt nu tuUl{u tYllntl

iouav z.+a

ni:flurn:nidlu?urJ:svrn:1d1d{0rya1uU il.fl. 253s - 2s43

r#urrualr?ltolnr:rrilduto l'irururl:vlrn:daui6n1:onoo0r8{lduer:{ l
1ufll:nl uq
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u rrfltj l.1t 110 01lu

2.3.3
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n r: Rfl! 1fi1tlJ.fi tJlv dlJlu 0 I au 10 i:;11L11l lllou llAud l1'1511

Llli.l?110Iau.1

a J9
2.4 f'r 1: ? ln:181.111O { A

dd
2.4.1 fl r:?rn:rvrdoua:;l:.tvio:vtitudtrtav:cu rlrriorriirffulu

1lo n1lu
:^ !, q 3- 11flr41{fl1: lfl nt o iuttdutla;u lt{un1u [uu: l?ux'ufi]n: ln r:

- fl2r!tfiu{flo1oi:uuu:suludrrfiortnvrirrluluilnlfultauluoulna
- ! <c e'l -d-...-- o?1u[1,lu{ olJoi:suxf lfnd'lrfrulufl t 1:iutrnrluournsr

- fl?1lJlfilJ'1ud tjOinl:n?uq!qlta:3!lJ:uulurlau:u1l]l 1f0rirrfia1u

001tu

2.4.2 t't11A rtY 1:l i ru I ol u o s dn u tu v rir r fi u fi rfi o fi u n I u 1u

rr.rrirard'oq

- irn:rvrirrrirofl: rnr:'lvatqdu (Average flow) o'sr: rnr:lra({Qo (Peak

flow) [rav oslt'1fl"1:ln nrirqo (Minimum flow) lrnn:r ffttansn2r1dln'u#:Efi'j1{[?41 ([tnu

x) unsogm]fll: tHn (t[nu y)

al- ?lrl:1vfi fi rrlr6'n:rnr:'luartasa'nuuvtoldrtfi ufi 141un r:oonttlunrn

"tr.i'lFdYi:.-. -

Arirhmelic and Log-Probability Curve [tUU]Ot[UU11U{Yl[1'lU13dX lrtlol : UUtYIUUflUn logl: "1

nr:'l arrnu anu vtolrirtfi ufi ldoonrluululn:':n'l:ojufi fi frnutuvndrunf; lfiu

- {ouad'nuilsto':rirrfi ufi ldlurroia;{urir'lilirn:lvfnrn?1urr t :l:':uto I

{Oqa (Analysis of Variance, ANOVA) ttdrn::Oaolntt11tlnngil{d?U Least Significant

) - - ",Differences (I-sp) fi :vduriudlilttJ s s%

- ! , e -r--l-.a-.2.4.3 nliEnUlR',llUltlUlgd lu0inu110'1tvlluuluoul[40

drH:-urlfi rinura'u'1
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2.4.l.r ar: :vrrJ-u ilrturtarn-nuorsrirrdsffrfiodu1u

- rl: s rr^url : sryrn:luournsrlooldif; nr: noo outBltdufl :'1 (Linear

Regression)

- rl:vrnudsr:rnr:ldrirluournnlsrui6nr:nooout6ltdun:l (Linear

Regression)

- riruetuurdlUarl :;lln:01nn-nutusrirrfitrfi'ldolfl Arithmetic and Log-

.i , cit t-
Probahilitv curve Yln ?1uu lovlluryllnu 80%

2.4. 3. 2 n1 T o on url u r r r rfi o n : s u u di rio rirtfi fl fi til il rv au

riril f! r.ril rim ur 6'tl'a

- vtull'lud fl1:ff1#1unr:oonu1101fld nl:l]o{llluo (tvtonode Equation)

gaydunl:flo,tfi.:rJqfriargulnruAtl:ni (Completely lr.lix) rrnv6'1il6^fiiurrrulrJn'n}"la{

".i(Plug Flow. PF) l[uulqltuuv fitfitvlrv al
I- oofl ttlllfl utu'lufl 'l: (Process Design) nlndrlfl 1: fi ldlududuia fi'lrntuqi

fl 1:oofl t[1]11 travrit Kinetic Coefficience oln[snfll:'rluao'u6ufi 168r{o'1

0ulflFl

rn 0fl

2.4.3-3 nr::l:vrrt'u:rfl rtf o{du:vuuritriqdlfi urteinvilr':

:1n1fl1nodtl.:

:rn1d1tuua1:Ildvdr1Iinur

a lat
3. r{4fl l: ?lfll lvfil'loHA

a ?Y3.I n1: xlft:1sri1o:J a:sullYio:vtlluriIfiurrns:slurirrioil rrfiu1ufl o l riu

:.t.t fi amrrnr:'lnatolrirrfi uunsrirr"lunrululinordufi ln:lnr:

svullYio:sulsRluluurrimutauq tfl u: vltlvio:u (combined svstem) d

,uuirdrrirrfiuuorth,Ju 6'ofrfiflr1inl:'lYn6{rflun1:'l nlo{ lfi{ z :vrnn lunr:

irn: rvri'[dl#rir:r6'ufi 6ufi rirn',l:dr: :olunrnauril,fl udoryani' gru lunr:6rnunfi errl

nr:lnoto.rdr Hanr:erntls#fi'ld uanlri'l;rifi s - t
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3.1.2 n?t lfi u{fl oto{:slrllttl]lurjrtfiurravilr''lu1ufl onrTuttavluournor

^ "2inl: xtfl:1vfi tflofil n ?1 lfi 0{:^1o10 {: s ! ,.,:v 1.11.lliltau"o"i""Ju 1#alnr:
- d; "' 'i-- -

Uo{guufi.: (Manning's Equation) i':tt tiutnOtmotrqnU o{ nl: OOnttUUt YUU: vU'luu I tl't0}'l I

o'or:rnr:'lraqrqofi viottsinvcluro 0v:o{;u'ld fi r luavt60onl:itn:1e# o{d

I ) dual: Manning's Equation

a l/, AR "t S "' (nr.u.liurfi)

loofr Roughness Coefficient

0.0

1{U

(firn ouni nt::lor)

7tD- 14 (nr.t].)

ll
rdu lfluuflaI1flO{110

3 ^ -.rv3u d 'filciolJo{14ti 1[ro (du:Jsl tl.iul t nlfl 11o)

l3

11fi

n

D

R

P

(!.)

(lJ.)

S

Hydraulic Radius

Ar"

Wetted Perimeter

ltD

(rJ. )

0.0008 (n?1t]fu$i1qnloiYloflulo 610 tJx.)

-:
0.00058 (n11tJ{uei1qfll onYlor]ulel 760 ull.)

-i
0.00038 (n?11lfueilqelo.lYiotu.lrl 1,050 lJlJ.)

-:
0.00032 (n11lJfuoirqntolvioturn 1,200 lJU.)

2) a fl 1t Frlu 1iu

o'or:rnr:'lraarqo

a.u./Yu.au.!./'tu111

violJuro (r.rl.)

626.4

t,144.8

1,681.2

2,509.2

0.174

0.318

0.467

0.697
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'- nr?0dou:sllutnto { qu [[nv: uuunluEuln:o iqu t?l1l1i'lu tooul.ll]fl91o d 00

s ' slr o 4 |

Inr: ern'lrtuo onolnuoFln lfl u tlu :s011!n I -2']u
rioafxxioooei.r:vurLrirrinrirrflorirunarl :rr.lrisrioair'lvio:rulu ltAutlun

oonornvio:;rrodr r.luntolu1]irratl?11'l11u1au'4

3.2 nr:dnurilirrrruunsa'nutuvdurlorirrfi ufi rfi odunro1uruutirara'oq

3.2. I nTivludo{nrrrdrr(uf,:vv'irrt':ntttav6'n:rnr:'lt,ta

0rnn1:sri?o{qo'sl:In1:'lfiaIo{ 1rfiurrav rr'lu fi1 a1uvio:vu-rflIoI

uyr-r-murnu,r dru r: o[[de in ?ruti'rur[ut':;r'jr lr':at (tlnu x) ttasdm:rnr:1rn (unu yl 'ld

6rrrarxlug:Jfi s -2 rrav?ilfi 5 -: fi:rflas160ottnnt:f;nur 6.:d
,; e' v ' h q d - ' ! 4 - ! v 4l) ?ilYt 5- 2 rtdfl{{oqanl:?00n:1n15 l n lun'l: lnun?ou]{n: i l,sfi'll':?ull

2 - 8 flqflo-nruu 2544 firilo-fltlnlrlnniin:alinld n'ld
i o hirc a A -- 6n: rnr:'lxasirqn or: roin'ld1ut?ar 16.00 - 18.00 u. 1o{iuflni fr 2

Ylqflanluu 2544

- o-n:rnr:

5 l.lf)flonruu 2544

'lrnaran fi ta.ot ar-r.1./vl. q:eoierldlur, ar 14.00 u. to'riuo'uvr{ fi

?)e
d'o: rnr:'[v nrq6un non{{olYtnd [nutloua !n'l[mlnu 11.89 au. ./YlJ.

11n1
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) - , I ^ lqgt a ' o c ?.'--.--.-"
firfinsuvnr:'[u atuoidltdo frhitv-uittlnr: tr lqrqatuY']'1 ll-00 I4.00 u. :r

t ld A- - /tr dr -
n r:1#rirri rfiqeludri rs.oo - 04.00 u. iloiiui'ulii rdri lutru3r au o'll4stury.ltlu aufiqa

dq; o aYs
ffr lilrrun r:lcid tf o a lirlf oo: tn t: lY nrln6lflu [us] tutJFl lolnllflllanuqnoom l'lu

,i a q q d - ' I ; - ' - i
2) ?ilfr 5 - 3 llfln{f o ].lnn ltaglon:1a1: lfi n lual: lrllln1oul in: fl4 2:YlJ?1l1u1'l

,) -,,t,,- !
7 1311qun14 2545 lJ:',lUAvlOUOnlrFl:?01fi to oiu

; .i - qYq j-
- risr: rnr:'[u ad :flstil 2.79 nu.rJ./TIJ. alln?fl'lo [u[']nl 06.00 u. Io{?uoinli Yl 7

q!nln 2545

- 6'fl:rnr:

1l flqlR]n 2545

- o'n:rnt:

'lnaalaqfi 657.62 nr. ./yu. sri 20io'ldlut?at 16.00 u. toi;utdli ff

h i ^ r;4 ,'lvnrq6ufl noerorfiorririrdudo:;n fi rirrvirfil 65.40 nu.!./51r

a dq vr q ! + AqY
3.2.2 n1:-[n:1s ri dn:rnt:'[u attaYdfl!tuvfi 1[dul4 [{oontluulln Log-Probabilitv

Curve

n r : irn : rv #dq : l n r t'1 fi a ua c 6'n s il v d'r rfi trfi 1{o onul u'ldair { n : r vl cr o l
Log-probability cr*. Inul#dsr: rnr:lna rrnvfilo6 (6'rodrl:al) fi'ldt rnnr: rfil6':otir I 1u

:sfi'jr{;ufi 2 - 8 y{qfl6n10u 2545 uasiud 7 - 13 qlRlrlu zs+s rirfirirrirl#hnl:dglr

n:l rrdn{6.:n1:t.rd s - t rravruafrldtranld'l;ilfi s-+ fi:ransr6und'sd
.iue, a d ' 4 t- - 4- figl: rnr:'lfi afr'16l tnnr:itn: tsri u11 vlfl?111u'lntluu 80 % uas 85 % rioa:1

nr:lnnrvirril 40 rray 56 n .!./rtr. stt:Jd16rl lutorsfidrrqfislolo'n:rnr:'lu nfiioLi'tird.r
' !) ' anv

z ni.:6o 11.89 au.u./tu. (5on:-1fi l) ttau 65.40 nu. ./11.1. (inn:-.lfi 2) uosrilff'[dt1nn15

ilurn:niiliurolritrfiuluil yr.q. zs+s lunr:xd + - to dlirirrvirfii 38.41 au.!./ttJ. otil{'ltff

nrllunr:rfionrirfrrir}J1#oonurll ty16onrirfi'16'ornfltry{urn:oiil;!lorrirrfiufirfindurrn

,iruruil:vrrn:qarfi'lo'sr:rnr:ldrir rfio.:ornrirrilnrirlflurirfi6ooqilunJuSrulolililru

,il,dt,rii,fir,duu',on^tn::tnr:l#rir lutercfirirfildornnl:inr:{ uncrirfiirn:rsil'ldtrn
a, , i ,- i. 3 , ee d

Log-Probability Curve luufl'lYl:?u srurtldrtfruttavrirrluvrrnntrulufiufiIn: lnr:1{drufiu

0 1nd'nu E nr :'lfi arl o.rrirrfi urraclitr'lu fi sr ::o io ld1uo tifi r 1rinr,ru 1l#:J fi
orJo s q , a,! -

udel.:o{afl! yn1: rryur rulnrirord'oq ioolurirlfrrfrln'rourlfirlunnrlnSu rravrJilrnrrir
:,re'4,4
fi:arroal{eao.:duufumd'wnrinurfiu"r lurirlfiqrfiqo firirrilu 10.05 rYi110{riltaAu



a 1011 1t

BOD (me/l) Plotting Position

(m/n+l) x 100

nl Flow

fll Flow Plotting Position

(m/n+l) x 100

1 t'7 .7 7 .',l 3.35 3.5'1

2 24.6 15.4 8.15 24.40

3 2'7 .2 23.1 12.89 56.55

4 3l.5 30.8 t6.32 66.O'7

5 3i.8 3 8.5 22.29 6',7.86

32. t 46.1 21 .54

,7 4t.'7 53.8 32.50 '16.79

8 49.5 61 .5 36.57 81.55

9 108.0 69.2 43.32 83.93

10 7 6.9 48.64 85.12

1l I11.0 84.6 50.84 86.90

t2 I15.0 92.3 0.00 0.00

13 62.0't

t4 67.03

15 72.t2

16 98.21 90.48

t'1 105.14 91.0't

t8 105.14 9t _6'.7

I9 r23.14 92.26

20 t32.49 92.86

21 168.61 93.45

t68.67 94.05

23 t96;7 4 .64

24 196;7 4 95.24

25 203.99 95.83

26 218;73 96.43

27 218.73 97.02

22t _54 97.62

29 398.59 98.21

445.99

3l 657.62

93

nrir{d 5 - I riouedriur r1f1unl5 {l{ Log-Probability Curve

'12.62

BOD

6

108.0

88.69

89.29

89.88

22

30 9E.61

99.40
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3.2.3 nr:ern:ru#fl ?lrrr : l ?ul oirioryna'nuarvrirtfi ofi 16'luusi asiu

^'narutr :rJ:rutoldoryafrnutuvrirrfitrfiL{frnr:n:rrioa1fl fl 'l:?[fl: 1E n?]Ut[]l:u:'JuIJur1 u* o fl rI sur'

o9o lutiroqq,,du tto;qor'lu louii anatvsis otvariance (ANovA) ldruaoftfi

J.
t t rlo:g a d'nuorrri rrfi uornnr:t6u6'rodr':nfrfi I

2

uyjr fi nrrrttonoirltiuotirlfi ritltirfity (e S o.os) lotn/ r: r:l^rno{ff unnsirl

fiuluusiaviu 6o rir eoo coo uas ss

6'rotirrrq rs

uu'jr fi rfi fl rrir po rvirriufi fi n':urtqnei.lrtiuodrlfi ritrdrrity (P < 0'0s)

dn:rnr:'lra

vru'jr dfl :rnr:'lilalurrsiaviufi narlrtnnsirltiuotirlfi riodrri'q (P < 0 05)

z) rio{adnsolslitrfi oornnr:rfiufiao,il,ui fi z

9r?orJT.1:'UJ

glx o ul {:'l u

ru'jr fin':.trunnsirl6'uotir.rfiri8dr6'q (r S 0.0s) lnflY{1iln^tsroffiuprnrirl

tiuluusiaciu 6o rir Nu, TrN ttav ss

- o'aotirstqflrv

vrl'jr irfi trlrir coo rvirriufi inarlttnnoirlriuotirlfi riudr6'q 1r ( o'os)

- on:rnt:'lra

viu'jr dn:rnr:'lralurroinviufi nruttfl nsir{fiuodrlfi riutirria; (P < 0'05)

vir}?firJ?lruqlrnun?l:rrLdslunt:ooflullurvlJUvio:slrtlrirrdolun',lrfinr'.|olod rJuuqi

2 , a- : ^ J -..J-.^---r- ^ '' : ' i^ i o

,uil{rg ,r,,u,:rutlviortunfritrauurirrfiarmrriu d'lfunr: :rtlu l 1 u'ltduYltflellu 0 I

'hinr:rirrirrl?rrurirrJurur:alrcirlil1unr:irn:rvf

filo6 d,ldtrnnr:irn:r;riul.ir dnlurirrsrflu 80 % uny ss x fiiloarYilfi'I

80 uay 90:rn./a. nludlrir lutoryfirirfi'ldornnr:rfiudaotirrrirrdoo?lfirirdlfiqn qlfiqo

runyrirrqdu rvirfil tz.Z rrar I15.0 ltnv 58.2 :Ln./a. orrldro'l odrl'l:fisrirLlunl: rdonlddrlu

nrsooflrruu oyrdonldrirfilo6 fi so ln.ta. finrrurirovrflu as % drrrtrnnr:iro:rvr{d':o
ar,j''')a'!^;

rog-probabiliry c,...-. ,ilurirfildlunr: oonrrtu l"ioltrn rrfruff t:ti rnr:rl rfotilurj ttautl

r.irunr:rirriq{udulrtrn:vlldrtiorrulfi qfiilfi trd'a
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tir,nflHanr:o:':odoln'ltlttonsitl,ol{o4adnuor*it'fioo 'nnr: 'ff'd'rodr 
lvil z

n:1 loui6 Least Significant Differences (LSD) tldo':'l{1un1nr'lu?n n

3.3 n1:finu1n'l1u[fi il1id,.,lujo':6'u,lol:sur]rf'rirtfi udrfi f,,!rrin0ra-aq

3.3. 1 n1: rvrfi urJF:lruttas anuorvrirrfi ufi rfi ndulu ournsr

lunr:oonttlu:vu!rirrinrirrfi u,lo':ufi 1eTUl nu"1 ovlirnr: oonrtlltnjol#ff

n?1!ldflrilr50f rriorirrfi ufi rfi qdulu6n zo iJ{xur?rld 6'uriuluri:udorrirnr:finurru'o

rdenrirdor:rnr:'l a ttardns!,tvri1rfi 0 (eop,) fi ldoenrrlu fi :ruav16ue 6"rti

t ) nr::J:srlt-url:vvrn:luournel

n'r:rl:vrfiurl:svrn:1uournfl'ldfiruunrduuu':Ir1l1o'lnr:tfr-rL6ruru :;ryrn:

druiGonnourfi lrdun:l lnurir{oXalufl vr.a. 2s39 - 2s43 lrldlunr:irer:rsri ld'Hattarx

d"r;ilfi s - s drrrnnr:uorn:oi'ituau:i:vvrn:loo1#arLnr:fi'ldxu'il il:vYrn:1u6n to il

(lr.fl.2s55) unv 20il (fl.fl.2565) f ilulurYilril tt,sor r1u uas !4,775 nu sr.l dr6'!

zy nr:il:vr:ru6'n:rnr:ldrirluournsr

6n: rn r:1{rirfi1{1unr: rJ: yfl'ur.l?rLrnrrirrfiuluournqfirirryirflufirrqdulo.:

o'srrrnr:14rir#luri il n.q. 2s41 - zs44firir oo.zs ao:rnu-iu loufirnunh?fifirnoii oio"d

fl r,i.q. zs+s - zsos rutrolorndm:tnr:1#ririildornnl:finurdo{aiilluo6nfirtu':lrfuana.r

n.:rfunr:rl:srfiuo'fl:rnr:lddlluournnlnui6nr:onoourfirrduq:{6{'hirtlrvar Inorir

o-r,:rnr:1#rirfild'oyiriranarluuciasflfiilorn:Bi 6uovrirl#rlilrrurirrfiufiuurn:fli1d

luournnnrnnr:drdruau :;trn:qsu6'udn:rnr:1#d1 fi rirrirn'jrfi nr:ovrfl u

:1 riralryadrJ:vtlfl :t1n Log-Probability Curve

n'1fl Log-Probability curve iiltalu;rlii s - a nu'jrdnrrr.rjrrsrflu 80 % un;

35 % ifirdrr{a6il:ssrn:rvi.lriu 76.8 tras 120.96 nn. filo6liu srrrLiirdu dlrirdlnrir':tv

hirirlrl#1unr:oonrtuuYll{16on:suurirfnirrdsdrrfllurivrtltdu tujoltrnrirdlnrirr

rflurirfild:elrorrjilrorri"riluuayrirrdtrlrfior:turitL6'u luttuvdrrrrrrl,,ori,,fioo,

oon,rrutfl u:rlurrunfi furqurstilrdtlrvirriu
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3.3.2 nr:oontruuvrt.itaon:vu!f lferirrfr trfr rtllrrarLdrfi illrtxrifl ura'u'1

a 9u ji c - o d
: surrirfnrirrfrufrrn-on oon ttll ltl au u l'JYlulnul tllu:i lJUUlllrlu 1tflu

9tgfl ou[:.1 3 :;11'll flo

:cuuirfnrilrfiuwnourdltrlundlarL4:oi (complete-Mix Activared Sludge,

CMAS)

:surrirriorirrfi unvnoutjIttuI6'lrJnn:nieii'lriJufl r (Sequencing Batch

Reactor, SBR)

:vurirrin]irrfr aovnfl uli{[u]iano.:?i.liiuu (oxidation Ditch, oD)

ia .e ^ I y y t-ilosir nHafr tdofl lifl l.rrnonYl.l 3 : YUUIJl'l9lu o':u

-,fl ,rrrr,6rurntf,dnt ulsdiltixrirrfi uluaorriunr:f,nsr lnunvdolilfi onau

:un'runr:6uufl 'l:f, oufoun'il:sxutluilhitn!o1nrfl

- rflu:surfi1{dufi1unr:rioaflxrioun'j1rsutluuu o (Pond Svstem) fiio:BUU

rirriorruufi lrJ:vEuf {wettana)

- rfl u:slufi n'ndloEiludunu rirl#rLolrfi uanrniltyrr rrnrrrfrlt1dirun'jr

" - ! e -"- e---re:-{0111d6u :lrrilaut:o1#tvxuflu-nri"rrfitlfiairldurflu: vuu 111uoullf,udllt n lu nnn

- rtnr:tiuunr:dounlulurtfi13 trra'uq'ld!r a.: lunl:fifl!120u qilu vl011

- :;uurirfoirrauuxx .MAS tlos sBR lfl u:ruufi il#lurlrrrivrura-tr6uotirl ld

Ha uiu rr rimurn-uriurlrrj (:;ul cMAS rrav sBR) rlr1lifluldurrrjlfl (:sul sBR) rmflrlln

rfioliir4u (:v sBR) {n{

- :rurrirrinrirtfierrtlu oo rflu:vtLlfirnurauo'l{1u{otf,uoxo{rl;fYl

ruivrrroflnd 6r6o 6lriuf rldrlurr:l5ur-rrfi orlunr:ir'troi':ddro

ie vo
3.3.2.I n1:YlUYl?UdUnl:Yl li lunl:00nllrlJ

iodrruntoralnl:dlilunr: oonttilu

- l#alnr:tollllun
6lrJ6n: oirfl uull ne ucll:of (Complete-Mix Stirred Tank

Reactor, CSTR)

fl nv: g lJ 1l

a. ,o
vrlryr?ulud? yl li tufil: oontluulul,u?ufl 'l: 10 .: 0 { lftlJ 01 n 1fi
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&t
tllu 3 d?u n{1]

l)
(Complete-Mix Activated Sludge, CMAS)

- 1U10ti.!ta}Joln1fl, v

v = e"QY(So-s)

"i"s " - : ^. c e -,,-.---.-- '
fl1:1rlJYt?UdlJfl l:fr"1{oonrtltl:;utlilunljltduriln:uull l?rulnu'4 [lu{oofl

d l.r n 1 : fi 1 {o 0 fl u u l : ; u ll il f a rir r fi tl n s n o u r 
j I lt 1J ll H d x d ! U r d

e"

a
Y

so

S

x
K.

x(1 +kde.)

= rJSrursr:tilrn^u01fl'1fl, ar.r.
u lq= olqdnoo, ?u

: 6o:rnr:'luaxo':d1tfiu.au.!./iu

: Yield coefficient, !n.rlunfiGurun.fiioa iil;lil
: BoD5 l{ld:vu]l, !n./4.

= BOD5 OonnlntsljU, !n./n.

= MLVSS 1ufi![n!o1n]f,, !n./n.

: Decay Coefficient, iu-'

,^ - tt
:u'loldannd'lulnu

P, = Y"b,Q(So-S)

P, : afindrirurfiu, nn.vss/iu

Y*, : Observed Yield, n./!n.

=Y
I +kde"

'^ At,
'tl : x'tuo1fl 1fl Tn 0 {fl 'l t

02 : Q (So-S)

o2

BODL :

BOD5 :

BOD5/BODL

^ )v
Elrotrirryoonrytnunolo{n1:, nn./?u

Ultimated BOD, llfl./d.

- 1 .42 P

soo fiilrluiufi s, !n.n.
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4"" o"

4."

F x uu.o"lfl1flx uu.oon6[nu1us]n1fl
j'

- rl:sdttnrrrrto.:lflto{[9]tl01fl1fl
,- jv a- Srtorornrflfrdo'ln1:ludn1x;lJ1sl:!1u,au.!./?u

4""

1p"--". IIr.oz+'"I(.,)
9.17

,- i c,- ilruornrgfianr.lvlf,lruoi.l(T),au.rr./iu

: Salinity-surface Tension Correction Factor

i. -i a: DO o!n?m T'C, !n./4.

= oo 1utilt6lo1n1fl, xn./a.

- :. - ^= qol1r4l-tolrirluriltnuornra, ory.

!^: Oxygen-TransferCorrectionFactorloilullffU

o'n :rnr:x11u tiuu nrnou

(Q+Q)x: 44.
a, : dn:rnr:tlutiuunsnou, au.!./iu

x, : vss lunsnounqutiuu, ln'/a.

, - ir, : ,

nvnourixulnuytS0.!quYl{oln ofiry t?u ntnou

Q*t

e" x.

Q*,
, - jv i ,

nvnoufl ?ulfl u11910{(uYl!01nro9lvfl 0u141ut1uu,

au.!.nu

Q,,

Q",

p

vx

C

CL

T

c[
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z) ar n r : fi 1do o o ttu I : s tr I f r fn rirrfr u q s n ou rd I ul I fi': il 6 n: nlafrI tfl u n v

(Sequencing Batch Reactor, SBR)

- raarlunr:r4rrlqffiur

Tc:To +TR+Ts+Tw

T^

T.

TR

Ts

Tw

Total Cycle Time, %

Fill Time, %

React Time, o/o

Settle Time, %

TD+Tc

Idle Time and Effluent Withdrawal, 7o

Effluent Withdrawal or Decant Time, o/o

Idle Time, %c

TD

T

nnrlunr:rirrJ6ffitn

Tc 1im

,^-lava1lr!1 dafl0 [uo'1[4u0ln]fl

M, = P,0" : G,) (r^rrc) (e"')

'-urasa= riirLrore a'n'ilutiltnuornrg, nn.ss
,^ - tA^ i: lj:lJloldaot lnnnu nlnnllrirflo eoo, nn.vss/;u

: Y"b. Q (So - S)

Observed Yield, Un./tJfl .

m

M-

P

Y

Yoo,

1+kde"

irurn:tortaarlufl t:[6rLritrfi u

vF : Q/m

= rJilrsr:1u:irltearnr:t6ldlrfiu(Tr),4!.!.

: 6ruruniqlunr:ridflfi?trreioSu, n:-lliu
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4) dunl:fi ldlunlsoontruutslluYiot,"o'it'dtr
,!

:suuyto:v111uu1tfi u'ldoonrrll t{lu :vllviottun (Separate svstem) 1ou14

dun"'rnuo,,uur^u (6'l:runs16uqlufir{ofi :.r.2) dlrtilftl: rrn:lti1[:0? (Microcomputer

Prognms for Improved Planing and Design of Water Supply and Waste Disposal System : Sewer

oesign) fi rlorirruolunr:oonttll 6'1fi

ta^onldritdrqaluon (Peaking Factor, PF) tvilfl! 3 sl)

2)

3)

4)

5)

o r',u,5 rri rqnn o.:rir ln nlu vie

n :r rurf r au qo t o s rirlr a1uil e

:rd'rduorq':qo

raofl tlftl

0.3

3

3

0.013

u./'lu r li

:J./?U 111

l.l

3.3.2.2 R't:oonltluriuturunr: vrr'rrfion:sr-r:-rrirrinrfirfi u

t) mrl16o n: c r urjrrinrirtfroflvn ouli'iuuu 
''ldu 

dlttl: oi (complere-Mix

Activated Sludge : CMAS) d{gilfi 5 - 6

fl11.lUO

i.1 anrfiqurirrfia

HRT = l0 ulfi fio'n: rnr:'hrarq6u (T{on nondatrel ui.254l)

dn:rnt:'lvarqdu Q*, : 67.32 au.u./stJ.

xurfldorfiqududu - at.zz x l0 - 11.22 nu.u.

;

1# nirr * on : 2x2u. nlrrLdn'hir?oun'ir z.s tJ.

t.z rioiodfl:rnr:'Ifi a

fllYUn HRT : 1 urfi fio'sr:rnr:'ln n4{qe (Peak Factor: 3.5)

rurnro{ilo5oda:rnr:1ua : 67.32x3.5x 1 : 3.927au':r

60

1#nir.r, orr *69 : 2*2* 1 = 4 nu. . > 3.92? 6x.1J oK
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1C6

1.3 ti{nnnvnou

riruusr HRT : 1

oo:1u]au

o'n: rn r: v r| a

Ir n{fln

riu du (P.i-ary Sedimentation)

4 YL'

70 - 130

30-50

250

au. ./ar.:r.-iu 1o'n:r'lvaqlqo;
r-i

nu.rl./91:.1r.-?u (o9r:1 tY n[a au)

dlt.1r./ji.-?u

- rduflrfluunnt{

- n?1lJ4fl1,l0.1:vfiuul :
-it'- fl21lJ SU 1'l U O 1U A 1{

* taonogt:lu 1 nu n.r./n:..-iu
67 .32 x 24140 :
:8tJ.

3-60

25
8%

40

s0.26

IJ

TJ

11U Ylzu'tlj 0 { O { 9l fl gl v fl o 1.1

16ontYrnau turoldur.irgudnar.i

50.26

67 .32 x 24

50.26

5

32.1 > 30 0K

40.4 9r:.lJ.

OK

fl.fl.fr?
- !,t

9t:?0dolt oGr:lulau
;-

l. Yroel:'1fll: tfiac{qo :

A- ra .i
2. Yrofl:1n'l: tfinr nu

67.32x24x3.5: 112.5 < 130 OK

sr: ? 0 d01l

onn?1!anu1

HRT

*16 1l

t. fion:rnr:'lnaqlqo

i- u i
2. flOq t ]n1: tHAtq60

+ n'lltJUr?rhudlflu

a:?nflou o'n:lnr:vdltl
A- h

l. Yr09r:'rflrt tfinq{qn
)- r .i

2. 140n:1n1: l Aleau
;ete

tunuu:3uv lun'l:n0d: 1':n :.i )

67 .32

TLxT : 22.0 rJ

67.32x3.5 x 24/22.0 : 257.04 < 500 OK

67.32x24122.0 : 73.44 < 125 (ili!

50.26 x 5

67 .32 x 3.5

50.26 x 5 3.73 < 4
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1.4 fr{r9r:Jo1n]d

oonlr1l1l teu!lflu aunoul:'.:[[1JlJ,.ld du!:fli (complete-Mix Activated Sludge ;

d, A a dldcMAs) fl111rA0fl lS tUnli00nlruu o1u

BODi.f

BOD"ff

e"

Y

x
K.

MLVSSA,ILSS

BOD5/BODL

- lJ U 19rO { rA U 01fl 1fl

ldrl?il rsr : o'r rer-r orn tR =

" 16onnludnri"r

."fr?1uut?d.ifinsrvflou :

ldturnti'ssrnawnou fi x u x o

riruun Freeboard

.'. fl ?rrt f; nt ?t.lt o r riltnr o rnrr

turnfiltGrornrfl I =
ta q ?lllr 1 dnntfl?ulnu

P, - Y.D,Q(So-S)

Y.o. : Y

!n./n.

n./a.

iu
( n. bact/ n. Substrate)

!n./a.

ao?u

90

20

10

0.5

3500

0.05

0.8

0.68

e.QY(so s)

X (1 + Kde"

l0 x 67 .32 x 24 x 0.5 (90 - 20)

3500 (1 + 0.05 (10) )

107.712 + 47 ax.rJ. : 154.7 AIJ.IJ.

n{rr 6 lJ3X.
8.6 1r.

6x8.6x3

0.5 rJ.

: ?<

6x8.6x3

154.8 a!.u. > 154.7 0K

lJ

lJ

t +q0.



n;L/'n'ftu LL 9

0008 x 0l

009t x 8'ts I

6oL = 'o

9r9r = 'o 8Z'Z

00st('o + ,?, x zt'Lg)

'x'e
()

Iuft bIGuLtllutl1L,J 11ou31, -
.E 6F s I

XA

'O ooos

rxL/'11'nu

'u/ ur"r 0000I

[rLrx/ n'nu 9 L

ngrlt nu

'ul'un 0099

'b'x

nzxzt1g = O

0008 = 'x

80 =SS'Ihl / SSA'IIaI

z [n[nGU3L4UL4t UrXl SS

LUruUII

x unfiLy

a(| + b)

nGUBUn0Llnhr-t cLuLstd-o -

n;Lr['rtu I610t

(s6 o) (6szI r) (so/'o)

,'9t I8

Lt'6

(s6 0) 0z ,r(rz0 l) I i (8t 8 x 96 0)

r'9t I 8

nil fi'nu t 9t I8

z€z 0 x 9l0z'l x s0'0

zE tlI

}o

(3ry3t) 'o ull4Lrx x (rury3)t) ,JLuLouJr[rr x l,rlugr,rgf EF

gLut Gtdr.,t to ruLm g T[

60r

()



I l0

t.5 tilqnncnou{ufr 2 (Secondary Sedimentation)

6'fi :rnr:'l nrro.:r:rrfio

16on1#6'rsrnsrsnoufi z

1U T fill U vtr.r110{ o n

Q,oiu+ Qn;"iOwno'u - Q*.

(67.32x24)+709 - 6-7'7

2318 a!.!./;u

I ri.:

QX/(1000xS,)

(23t8 124)x431s

a1l.lJ./au

(2 x 1000)

211.3 9l:.U.

(s, : o'n : r n r : ; r o I r ti I 1u o-t n n m v nou, n n/a :.! -cI!. : 2)

t10 rfla! D 211.3 x 4

7l

16.5 1r

213.8 > 211.3 0KAo;o Ta (r6.r') / 4

- !,,
- fl t ?ndoul,t 10 gt:1u lAuuu o'1

OFR : Q/A

- -;
- rAo nfl 1rlj a fl{ o.: o nnnnv n ou l uYl 2

do
- nt'ttf,ou!2n1tflrnn10.:o{nnnvfl 0u

DT : Axh/Q

- n: lndouR1:vuort16r (solid Loading Rate, sLR)

SLR QX/A 2318 x 4375

2318 I 213.8

10.84 ax.l]./n:.!.-;u <

1000 x 213.8

47.43 fln./ A:.!.-:U

= 4 lJ.

213.8x4x24

2318

8.85 Yu

15 0K

<500K
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1.6 [nlo{ n ruflao:u

1{ar:acnrunaoiutorunatfiullalilnaol:ri zoz fi dn:rnr:tel^! s un./a

'^ i" 
"t- :!liu Ca(OCl) 170Yo'nln

o-el: ta'tr 
r'lH 

nq{q9t

dn:rnr:'lYNIQNU

3.5 x 2318 alj.:J./iu

8l 13 n!. ./i
2318 au. ./;u

,^ i"v
u:ulot ca(ocl), 1t tY q x dn:rnt:rorl nn./;u

0.7 x 1000

8ll3x5

0.7 x 1000

5 8 n n./iu

a99
- rgt: uudl: a v a 1u fl? l lJ ll.,l.l1u

,- .iov
rl:rltudltagatuvt t1 -

25o/o (nIrri:rirrxrval:nvarunao;u : 1.0)

,- .ia y
u5U10l ca(ocl), Yr tT x n111]o1.1n1r ]sdltnvnl0

0.25

0.25

250- rnonrfltoi0ludrirfrr.J m0fl11fl l: d1l 6n:tiu 6ruru t qo

1.7 0.idrJHafia0t

tar2aldxHd

u1a0ndlJr.ld

30
- ;-ulfi fio'n:rnr:'[ua zlzo au.!./;u

58 x 1 232 oo:UiU

48.29 0K

lAofl flxUxd

2318 x 30 x 1160xl/24

48.29 a .!.
: 4x 12.5 x l.l

= 52 aU.!. >



t9
1.8 llod1r9vnouu

- i!r flcnouriaurnufido.:qu^N+ iruItunsnoudound'l

112

: Q*+Q.

- 6.77 + 7Og au.L/;u

: 716 n!.rJ./iu

oun'il : l.s (Q* + Q.)

: 1.5 (716)

= lC74 ntr t,.riU

^)- r il0 u lfl Ylont1n1: lunlaau

67.32x l0 n!.!.

ou nau

a at A !r ',- ra0n tYln:o{q!Moq! l!u

- raon HRT 1rodll

llU',lOllOdU

- lnofllUlnIOdU n21.1 x U'l?

60

11.22 Ar.!.

: 2x2 lJ. nauf;nlilrioun'ii 2.8 l

t.9 iloqilavnoutrnrisnnsrvnouriudu

?! ral n v n ou t r nn'r nnnrnou irJl d'u

rir ss lurirrfiu = 7o !n./4. (Maximum value from waslewater Sampling)

- r6on 30% BoD removal uav 50% SS removal (:iiiivr noanoudntlnuli 6lfin, 2540)

nvr. 10.:dn9n

n: rr rdr riu r o l ao'o {'

Y
BOD / COD

- rlilrru ss dnnrirfin oonrrn6'rnnnvnou

- ililror soo fi onfi rf,noontrndqnfl nvnou

t.02

2.'75%

gVSS/gCOD removed (MetCalf & Eddy,2003:1000)

0.44 (Average Value from Wastewater Sampling)

70 x 67.32 x0.5 x (2411000)

56.6 flfl./?U

90 x 67 .32 x 0.3 x (24/1000)

43.62 nn./iu

43.62/0.44

99.14 ftn.coD/5u

0.05

- ilirror coo fi onrir6'ooontrntirolnnvno



2) yt1.:[6on5s!urjlriorhrfi.nvnout jlttuttoafi orf {s"qr","y Batch Reactor, sBR)

n'::rjm 5 7

- !-, "' '2.I dOl qUullduno li']q:suulllun
1' a tu t)

ljU]A nilt x u1? x q{ 2x2 di''[UUOUnXI 2'3 1l

I l4

fio

n{rlxurrxq.t 2x2x I

2.2 lt 01000t:1 1

n!.:J.

2.3 UOllUn -l

aofluullrlJuuorlouninraiullrfin i[duriu z dol Inuitaarrinrir : r urfi fi

o'n:rnr:lnnqrqa (Q peak)

ril'lo:.jolril{d1 : 67.32x3.5x3/60 : 11.781 au'!'

16onturnriorniqir n{1{xu]?xd.:

2.4 0{ta!o'lnlfl

olqdfiod (0"E)

VSS

Total Time (T.)

Fiil (TF)

React (Ta)

Senle (Tr)

Draw (TJ

Idle (T,)

a4
0nl1n1:t0uYl:u
^!,[1U?Un:{ lunltYll1lontul (m) =

2x3x2

12 nu.ll. oK

?u

!n./a.

%

%

%

o/o

o/o

Vo

nn. BOD/a .u./iu

tn0fl

l8

3500

100

20

40

20

l5

5

0.2

2 n:.1
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- r :.:Jra:dxu Fili, vF

- l4'l[']41 Total Time, Tc

drmun T, + TD + T

T^

Q/',

67 .32 x 24

2

4 YXJ

T"-(T,+T*)-TF

807.84 AU.u.

Yz

12 -'7

5

0.208

sll

l'lr

- ri tu rnni rilirLrru ad'o'ffi rfi o du

P, : Y.b, Q (So - S) (Y,b,: 0.263)

: 0.263 x 67 .32 x 24 x (90 20Y 1000

: 29.74 nn.VSS/iu

: 29.14/0.8 : 37 -17 nn. ss/5u

- dtuaarttiliurtunvnoulufri[6rto1n1fl (9i?{ Settle and Decant)

M, = P,Q, : P- T. e"E (0,' :

t
= 37.17 x 12/5 x 18

: r6os.74 nn.ss/iu

- tirurormr:lilrsr:luei?i To + T", (T*)

drmun x* ludal T" : 10000 lrfl./a.ss O%)

l#f,orirunarrilaofl,i't, sF : 1.0

V. = SFM,

x^

: l.O x 1605.74

10

160.6 ar.r. ! 161 Ar.!.

- i:l,tqr :: rrtolti{rst^uornre

t8;u)

807.84 + 16i

VT

968.84 au.1l.

0.5 iu 12 51r.



1t'7

- tirurrurj?ltruo rr:Lr{ldutol Sludge tadu 1r-rtil16lornrg (ri'l{ React)

1605.'74M
___a

VT

x

- riruratt] Decant pumPing rate

vF : 807.84 n1l.tJ.

Decant time : 2 YIJ

Pumping rate : 807 .8412

- vrililru o, fi dolnr:1unr:vitJ gfi?or

nn./au.!.

rn./a. ss

1500 < 1657 < 5000 0K

968.84

r.657

1657

o2

Q*

Q"f

Q (S" - S,) - t.4zP,

BOD5 / BODL

67.32 xTa (90.20) - t.42 (29.74)

1000 x 0.68

166.32 - 42.23

124.r nn.ol;u

124.1

0.05 x 1.2015 x 0.232

8905 Ar.lJ./iu

8905

(0.95 x 8.38) - 1.5 (1.024)'5-'0 (0.5)

9.17

8905

10.7s51 11.12sr) (0.es)

11809 au.1,./iu

8.2 AU.!./U',l1l

404 A!.!./Y:J.



- iv- 5lrrunvnou a?u tnurFlo':quoofl

o

37.1'1 nn. ss/xu

ov{.10nd4fl0

r 18

i0000 un.ia.(ss)

1.05

P

rirr,tuo qlnvnouoonludx'i settle + Decant

.'. irurq:flvnoufidolqloon

x

37 .17

0.01 x 1.05

3.s4 A u. !. /iU

- rn'onrnSorqrfio'or:1 1.5 1o.t rilfild

Qo-o 1.5 x 3.54

5.31 AU.x./iu

o.z2 ar.!./n!.

- 16on'i ru ru d'.rrJ g fiior n 2

N 485 nU.U.

ll x 4.5 11.

495 > 485 au.!. oK

= llx.x5U. OK

968.84

n 2

484

.'. r6onldo-':rerlo1nlfldlu?u z til tuiorduilrgutlnar': * ql

1d Freeboard 0.5 lJ. .'. 1u1g0'':l0]^tJolnlf,rdudrgutinarl * ql

0.7 x 1000

58 nn./iu

2.5 rflio{riluflao;u

rf,onldcr:avalonoo;utlolca(ocl), 70% fidn:rnr:tsl^l sln'n'

- rliuror ca(ocD ,tou,i7il = 8l2o x 5



(58/0.25) x I

- rfionrnior iiroar:Iflfifrdfl:rni: all 250 aqt/lu o'luzu I flo

,^ iae
- 111Lr llud]: nvaru 25% Y Ln

r 19

^A30 lJ',lYl Yl Q,o;u

2320 x30 x 1/60 x ll24

48.3 3 A!.-cl.

2-12 ap.1/1U

2.6 0.:dltr.tfffta u:u
o
tsr?a1d flfl

ljltTn0nd 
^d

rn'on nSrr x ui't x q.l

2.7 llOdUflsnOU

INOfl HRT UOdU

lUlFrUOdlJ

4x 12.5 x l.l

52 nu.!. > 48.33 0K

nu..

2x2x2.8 lJ

l0 5u

0.3 1r.

3.54 n!.!./iu

l0 ulvl

67 .32 x l0

60

9uC
2.8 n'luet1flu14 idno I

ra'o n:suv t:n tlu n1 :o lnddo d

fr2llJl.tU1AUdAOn
oJ

Q tlo9li

1'U',l6TlUYll 0.:n lU nln

: 11.2

rfionturorioqr nir.: x urr x dr

rfignturn 3x5 : 15

ldarunrndruau lo oru

nu.}J.

= 3.54/0.3

: 11.8 n:.!.

OK



t20

3) Tri160n:v!urirrisrrirrfianvnourjlttllnaollutitlu (oxidation Ditch, oD)

,i
: lt1] 5 - Y

3.1 dfrluduultdu

r6on HRT = lo urfi fi6'fl:rlnarndu
4 o' I d rn ' I{u10dn1 dr lf n5rl x ora - 2x2 n?l:Jdn t UOoflXl 2.8 u

:.2 rioio om: rnr:'lra

ln'on HRT - 1

tu io ri oio o sr : r n r :'lr n

- rulqri'{16 01n1fl

2x2xl

!n./a.

un./n.

?u

(rfl . bact/ua. Substrate)

xn./n.

9to?u

90

20

20

0.5

3500

0.05

0.8

0.68

e"QY(so-s)

X (1 + Kd 0")

20 x 67 .32 x 24 x 0.5 (90 - 20)

3s0o (1 + 0.05 (20) )

161.57 + 7l dlj.lJ. = 233 aU.1#rlirrn:o-{16rLornrs :

:.: firrnlornrn
et

a on r ru 1t : su1l rtJu fl v nouri.r

-'ia -:un'l ln0n tY tunl:00nuuu o'lu

BODi.f

e"

Y

x:
K.

MLVSS,MLSS

BOD5/BODL

u',fi ddsr:rluaalira

a!. .
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il sl^r o s fi's rp1-:J o r nr o

taonnx1!afluo{u1

n 11lJ fl',11.i nu 51.1

fl.T. l4UlSlFl

n':rtl orrrirrldr

n r",, o t rfi do 0,,",, riu,r:.,o

n't'l:J u1'1ry?{ fl a 1{

- rl?uoradn,i'riruriu

P, : Y.b,Q(So-S)

Y.=Y

MLSS

1+Kd0.

0.5

1+(0.05x20)

0.25

0.25 x 67.32 x24 x (90 - 20) / 1000

28.27 kg VSS/day

28.27 : 35.33 nn SS/iu

0.8

MLVSS

0.8

3500

0.8

4315 Nfl.la.

1.5 rJ.

2.0 lj.

1.5'? + (l.S x 2)

5.25 Sl:.}J.

2 lt (2.s + 0.7 s)

20.4 u.

254 ! 5.25

48.4 1.r.

(48.4 - 70.4)t2

14 u.

4.375 frfl,/d\.N.

P
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Volume of waste AS

fi0.in1:

o,

4.37 5

8.1 au.l]./iu

,- jv
1l:ul[U o, Ylsr0lfl1,

I : lJ.l 01n 1dr

4""

Q (So S) - 1.42P,

9.r7

35.33

1000 x 0.68

: 166.32 - 40.14

: 126.18 nfl. O1/5u

ornrdllrvnoudxlrJ 23.21oAo2loadiufin

rirrfnornra 1.2015 nn./nu.u.
i-rl:vdflrnlY{10{lflr0{[9r:J0lfl'lfl 5%

,^ jv
1l: tJ 1tU O ln 1flvrn 0 i n 15 Q,r

lP.- ..

BOD5 / BODL

67.32 x24 (90 - 20) - 1.42 (28.27)

(16on1# ai. oin.,rer)

4,"
T10 I1 .024 a

B: o.r: c*: 8.38 cr_ = 1.5 T:25OC cx, : 0.95

rj:vfintnrn x drrfnornre (tg/m') x drxrin o, (ks&c)

126.18

0.05x1.2015x0.232

so54 au.!.i;u

9054

(0.95 x 8.38) - 1.5 (1.024)"-'?o (0.95)

9.17

9054

(0.705) (1. r259) (0.95)

12007 41.!./iu 8.34 nx. ./Ull]

Q",
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(Q + Q,)x : x, Q,

riruunx:35oolJfl./n.
ss lutr-rflnnvnouliufi z

MLVSS / MLSS: 0.8

x, : 8000

a : 67.32 x24

ltllunl

10000:Ja./n.

a!../xu

8000 Q,

a1l.tJ./?u

Qrqiiu + Qdiadrlsrrn.'u Q*

(61 .32 x 24) + 709 - 5.s 41.u./iu

2320 a .!.du

r 6"r

(67.32x24+Q,)3500

2.28Q,: 1616

a. : 70e

:urfiufidararfi.l- flrnoud

a-, VX

0"x.

254 x 3500

20 x 8000

5.5 a!..du

:.+ #lonnvnouriufi 2 (Secondary Sedimentation)

dn: rnr:'lv oto.rdrrfio

rf;an1#tirsrnovnoufi z

1U l frt{ u 11fl'tfl o { 0 { QX/(1000xS0)

(2320 / 24) x 437 5

(2 x 1000)

212 95.rJ.

(sr : osl:lR1:v10.:t[6{lun-innnvnou, nn/fi :.!-ry!. = 2)
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t50 iflaL D
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- O: ? 1, dO1J11'10 6: lUlAU 1l U O {

OFR : Q/A

dsr:rnr:'lvarqGu

rlilror cu(ocD, fild

Izrz*q:t_r/ rc

16.5 }J

lt (16.s)'1 / 4

- 9l: r!dolln ,rvtlo.:tt{l (Soli<l Loading Rate, SLR)

SLR QX/A 2320 x 437 5

- rdonnr rl a nto.:o{flnflvno rtur 2

a-
- 0r: x0 do lJ [']n 1[nu nflt,0 nn n Flflq 3 n 0 u

DT : Axh/Q

1000 x 213.8

47.4'1 nn./ 6lr.lJ.-i'u

2320

8.85 YlJ.

j,
3.5 rn:o.:n1uflao:u

l#ar:asnrtrnaoiuto{tlnn[6ux'ls]rlnaol:vi zoz fi 6'n:rnr:tprl s ln.la

- rl?rrtu cu(ocD, 7 o% fiL&

dn:rnr:'lnnqrqo : 3.5 x2320 au.!./;

8120 AU.:J./?U

2320 AU. ./',lu

Q x O9l:]fl]:[AlJ

0.7 x 1000

8120 x 5

0.7 x 1000

58 nn./iu

2320 / 213.8

10.85 au. ./fl:.!.-;u

4

213.8x4x24

:J

nn./iu

zrtt)
- t9t:u:Jd1:as01un?1 [1tJlJU 25% (n?rtJ6ix{dll rvdr:avartlnaoiu : 1.0)
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ri?rrtlar:avnrofrld

0.25

232 nflt/1u58 x I

4 'i , ai-
- [a0nin:o.l0ludt:tflr.J 1']o sI51fl 15 dll fio:liu {ruru I qo

0.25

250

- rlir rrusrs nou rieu rn'ufido.: arrdl - ir rororsnoudou n a':r

loon nxUxd

1,

- lR on l.l,lFt5 it : dl tlrl.t lo dlt I uoun'11

30 11 m ost:1fl 1: 'lna z:zo n!.:J./;u

2320 x 30 x l/60 x ll24

48.33 0u.:J.

: 4x12.5x1.1

= 52 aU.!. > 48.33 0K

Q*+Q,

(5.5 + 709) + 56.6 / (1.05 x 0.01 x 1000) nu.tJ./;!

(flunou sS)

720 6u. ./5u

: 1.5 lvrl

: l.s (720)

: 1080 au.:.J./;u

-:- n .i
u1l',t 14ofl:ln1: tfinr au

67 .32 x l0 aU.!.

60

41l.u.

2x2 :J.

i.6 0.:d r.tdnn0;

tsrlRt dxJzud

1U t 910.t flLlr.t fl

Iu

t9
3.7 1r 0d1t9rsfl0 u u 0u n n1]

IO

- [n0ntu19l1]0qU fl']1.3 x ul?

11 .22

nrrrun'nhirioun'i1 )-.8

t- Aa v
1l:lJ1fu Ca(OCl), T tT x fl'l lLnlt0lly'{1s 1id;n1U

- rf;on gnt rioau

tuu10u0dll
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i.8 nlusllfltt?ildRnt (Sand Drying Beds)

rrion:vovrra r'[u ni:rt rnflii'Fr d'

n x 1tJ ri u'llJ o.l5u da fl 0 1l u a 1u sl 1fl

Q dooo

?1.1 x tJ']? 5x8l.l

lo iu

30 !rr].

(5.4 + 5.5) du.rJ./;u

i0.9i0.3 : 36.33 sr:.rJ.

l0 at! lqu:vulu$rsflou d.1

urlHxd11]n1fl

ntululnon{u10 fl

nruFrlfl?ua3 1 nru

4) n1: o o n r [r]J: u u u vio: s ulari lrfiu
,^ lo.i,r4.r ilSilrild ldofruhviooonnrn Nod.

rlilrnnirtfi oluusias Nod. rirurtunrnrirrfi ol trginvotnlt los irLranirrfi ufi
, a - , i r* . j i. , e

rfrnffu'lurroiavorn r:0st[ .r0onl udr]ri':usrr:rn-ufr lflud rfrufrlu rteins o1n1:n ei?fl ; liu
: ^ )^ 3 " ^, " i ; !
iraurlnoru tuu 1r.f,. 2565 t r: drerfiufi: uri'i l'ruorio il!fl oln t: ttfler l6'{nt:l.Iff 5 - 2

rrov?ilfi s - 9

4.2 XU',rn O:v lUr;1[40

x u rnyio: s u'lulir rfiofrrrrL rs aru 1d1#lrl:rrn: rutirtf o; {Microcompute,

Programs for Improved Planing and Design of Water Supply and Waste Disposal System : Sewer

tesign)lunr: oonl[rx6ludfll1u:tunt:tilu?tuolnl :un:xfiinrilx (nr:l.rfi s -:)
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]ROJECT TITLE: FS

r30

sewer Huachiew UniversitY

NUMBER OF NODES :

IITIMBER OF LINKS:
PEAKING FACTCR:
MINIML]M SCOUR VELOCITY :

MAXIMUM VELOCITY :

MAXII\,IUM COVER DEPTH :

SEWER OUTFALL NODE #:
CROWN ELEVATION OF OUTFAI.,L NODE:

]OTAL SYSTEM LENGTH:
IVERAGE WEIGHTED DIA]VIETER :

,VERAGE WEIGHTED EXCAVATION DEPTH :

,VERAGE WEIGHTED EXCAVATION AREA:

911:r{fi 5 - 3 tt8nl:fi]ul6u1t1]6tviO:vU]UUrtatl
-i c c,
frtfiutsau latsl :ttn: eittSit?

VEL
(MPS )

L]NK MIN MAX GROI'ND
SI,OPE SI,OPE SLOPE SLOPEv"zzv"

FROM TO
LINK NODE NODE
###

LENGTH
(M)

D IAI\.1
(CM)

34
33
3.5
.3 (MPS )

3 (MPS)
3 (M)
33
1.07s (M)

z25U
18 . 0 1111
1.351705
.27 4405

WATER
DEPTH

(CM)

,ROJECT TITLE: FS Huachiew Univer s-tY
NK DATA * => MAX COVER DEPTH EXCEEDE

Sewer
LI

PEAK
FLOW

(LPS )

1

2
3
4
5
5
7
8
9

10
11
1_2

1 3 o .56s 50. oo 15. OO 2.75 0 -300 0.36 0 .36 2260 '87
0
0

-0
-0

0
-0
-0
-0

0
0

-0

3

4
5
6
7

10
I
9

5.
6.
6.
6.

16.
7.
7.
7.

1.

8t7
482
4A2
482
482
oo,
509
509
509
591
o29

80
80
50
65
40

100
90

240
1_25

70

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

15.00
15.00
15.00
1s.00
15.00
20.00
1s.00
15.00
1s.00
30.00
1s.00

11 .

11 .

11.
11 .

11.
15.
11.
11.
1l- .

22.
3.

50
60
60
50
50

50
50
60
23
73

.3 97

.442

.442

.442

. 442

.651

.519

.519

.519

.438

.300

0.15
0.20
0 .20
0.20
o .20
0.30
0 .28
0 .28
o .28
0.08
0 .25

0.15
0 .20
0 .20
0 .20
o .20
0.30
0 .28
0 .28
0 .28
0 .08
0 .25

39 .84
36.39
36.39
35.39
35.39
t7 .98
3L .82
3L .82

15.09

.02

. L5

.05

.03

.15

.24

.10

.31

.06

.07

.13

0
0
0
0
0
0
0
0
0
0
0

10
11
13 *177 .7 7

0
zt77 .77

0

.00

L4
15
t6
L7
18

L4
1l-
15
15
a7

15
15
L6
18
18

6 .59'7
28 .09L
34.588
35.438
t .939

90.00
15.00
45.00
80.00
75.00

15.00
30.00
30.00
30.00
1s.00

0.450
0.479
0.591
0 .62L
0.300

0 .21-
0.09
0.14
0.15
0.15

o .21
0.09
0.14
0 .15
0 .15

35.84
13.50
11.33
10.89

.1_6

.09

.03

.01

.01

13 13 14 7.029 50.00 15.00 3.73 0.300 0 .25 0 .25

32 31 32 1.859 150.00 15.00 5.29 0.333 0.21 ' 0.16

19
20
2t
22

24
25

18
19
2L
23
22
24
25

19
20
20
2L
23
23
24

38.378
38.378
27 . 073
27 . 073
10.850
75.212
0.389

23 .2t
23 .21
t5 . 4'7
]-5.47
11 .51
11.50
1.89

0.654
0.554
1.038
1.038
o.740
r_.105
0.300

0. l-8
0.18
0.76
o.76
0.57
7.27
0 . s5

0.18
0 .18
0.76
o.76
0.57
1.27
0.55

.05

.00

.00

.00

.03

.02

. td

)1
28
29
30
31

30
26
27
28
29
1'

2A
29
30
30

L5 . 824
3.055
3.056

l_0.115
13.955
1.859

20.00
15.00
15.00
15.00
l-5.00
t_5.00

]_5.47
8.40
8.40

11.50
11.50

0.26
0.11
0.11
0.49
0 .94
0.15

0 .26
0.11
0 . l-1
o .49
0.94
0.15

.0i

.44

.00

.01

.02

.02

0
-0
-0
-0

zt02 .21
-0

10.43 0
10.43 0
L2.38 0
L2.38 0
23.77 0
LI.3L U

24t8.96
.-0

19 . 05 - 0
59.00 0
69.00 -0
25.l-8 -0
19.45 -O
8106.07

-0
tto6 .07

.25

IARNING:ELEVATIoNoFLASTPIPEISLowERTIIANCRoWNoFoUTFALLNoDE.

30.00
30.00
20.00
20.00
15.00
15.00
15.00

11.51
23 .21
23 . 21-
23 .2L
5.91

.)

3
4
5
6
7

81
8
9

10
1,2

10.00
25.00
5.00

90.00
30.00
20.00
15.00

50.00
45.00
45.00
45.00
30.00

r_50.00

0 .607
0.300
0.300
0.589
0 .952
0.300
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ROJECT T]TLE: FS sewer Huachiew UniversitY

a .2L
0.00

= > I\,!\X COVER DEPTH EXCEEDE

33 20 33 65-4s0 120'oo 30'oo 23 '2L L'LL5 0'51 o'51 6'82

LINK DATA

LINK
+t

GROUiiD ELEV
UPSTRM DNSTRM

(M) (M)

CROWN ELEV
UPSTRM DNSTRM

(M) (M)

INVERT ELEV EXCAVATION DEPTH

UPSTRM DNSTRM UPSTRM DNSTRM
(M) (M) (M) (M)

13
1_4

15
r6
l7
18
L9
20
2t
22
23

25
26
27
ao
29
30
31
32
33

NODE
#

0.80
0.80
0.85
0.87
o.77
0.87
0.9'7
L .2L
1.06
o .97
1.05

t.L4
L.07
1.07
l_.07
1.08
1.08
1.08
1.08
1.08
1.08
1.10
1.10
1 aA

L .26
L.02
1. 03
1. 04
a .04
1. 04
0.67
1.08

0.31
0.42
0 . l-3

-0.03
-0.13
-0.26
-0.34

0 .43
0. iE

-0.49
- 0 . 84
0.72
0.55
o.43

-0.90
_n o2

-0.98
0 .53

-1.11
_1 12
-1.15
-0.47
0.51

-0.21
0.76

-0.08
0 .52
0.47
0 .42
o .20
0 .17
0.48

-1.19

0.13
o .29

-0.03
-0.13
-0.26
-0.34
-o.64
0.18

-0.49
-0.84
-0.90

0 . s5
0 .43
o .24

-o .92
-0.98
- 1 . 11
o.42

-1.13
-1.t7
-1.19
-1.15
0.44

-o.47
u-b/

-0.21
o.47
0 .42
o .20

-0.08
-0.07
0.L7

0 .15
0 .2'7

-o.02
- 0 .18
-0.28
-0.41
- 0 . 54

c .28
0.03

-0.64
- 1 . 14
0.57
0.40
o .28

-L.20
-l .22

1 ,q

0.38
-1_.41
-L .43
-1.35
-0.67

0 .46
-0.35
0.51

-0.28
0 .37
o .32
o .27
0.05
0.02
0.33

-t .49

-0.02
0.14

-0.18
-o.28
-0.41
-n rq
-0.84
0.03

-0.64

-t .20
0.40
0 .28
0.09

-1.28
-1.41

0 .27
-L .43
-]..47

-r_.35
0 .29

-0.62
0 .52

-0.41
0 .32
o .2'7
0.05

-o.23
-0.22
0.02

-2.11

0.65
0.55
o .82
1.03
1.15
1.18
L .4L

f . i3
1.70
2 .1L
0.65
0 .82
0.87
2 .26
2 .28
, ?q
0.55
2 .48
2 .50
2 .43
L.77
0.65
r.6z
0.65

0.65
0.70
u. /b

0.55
0.55
)q1

0.82
o .66
1.03
1.15
1.18
1.36
1.81
1.18
L.70
1 .96
2 .26
0 .82
0 .87
0.98
2 .28
2 .35
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si8.

t171545.700

514141.602

R16290.302

11

8l

6l9l,r?83

6681.995

9 26t .000

Post Hoc Tests

Dep6'de.l Vuiabl.: F[-OW

t5D

ODATE (I) DATE src.

95% Conndoncc Intcryal

r.00 2.00

3.00

4.00

5,00

6.00

7_00

-185.543r

{1.2600

-14.1775

5.5458

21.03t7

5.1250

313791

ltJ79r

l3l79l

33.3791

3lJ?91

33J?91

.00o

.0?0

301

.868

.5ll

-878

-251969?

-t27.7263

-101.2038

4.9205

45.4341

{1.3413

-1t9.05?0

5.2061

31.7288

72.0122

87.4980

,l.J9l3

2.00 l_00

3.00

4,00

5,00

6.00

7.00

185.5213.

1242633.

t50.7858.

191.0692.

206.5550.

190.64a3.

3lJ79l

33J791

33.3791

3t.3791

133791

33-1/91

.000

.000

.000

.00o

.0@

I19.0570

51.1910

6,ti l95

t?4.@24

!o.0887

124.1E20

25t.9491

190.1297

2t7.257,2

257,5355

213.0213

251.1141

r.00

2.W

4.00

5.@

6.00

7.@

61.2@

-t24263).

26_5225

66.8058.

a22917.

663850

ar379t

]]J?9I

lx3191

lt3?91

lll79l

33J791

-J1063

-t90.1297

-3r.9438

339t

15.8253

-a.l324E42

t21.7261

-51.1910

92.98E8

131.2122

148_?580

132.E5r3

3.00 o70

.oo0

.429

.o49

.016

.050

I I s@ otsques
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Delendent vuablc: FLOW

LSD

101.2038

-841t95

t9.9438

t06,7497

122,2355

106.1288

(I) DATE (]) DATE sic.

9t%Co.fidcn* I eryal

4.00 1.00

2_00

3.00

5.00

6.00

7.00

!1.1 l 5 33_3791

a3,3791

3l.lilri

33.3?91

33.3791

33.3791

-150.78J8'

-26.5225

40.2813

55

39

.7692

.8625

.301

.000

.2tt

.099

_236

-31.7288

-211.2522

-92.9888

-26_1830

-10.6972

-26.6038

500 t.00

2.@

3_00

4.00

6.00

7.00

-5.5458

-191.0692.

{6.8058.

-40.2833

l5.aE5E

-.420A

3l.l79t

33.379r

13.3791

33-3791

33.179t

l!.379r

.868

.000

,049

.211

.614

.990

-72.0t22

-251_5355

-ttt2122

-t06.7491

-509805

{6.8872

60.9205

-124.@24

-.1195

26.r830

at9J22

66.0,1J5

6.00 L00

2.00

1.00

4.00

5.00

?.m

-2t_o317

-206.55J0'

-E2,2911'

-55.1692

-15.4858

-l5.qt6?

33-379r

3l.l79l

31.3791

133791

33J791

333791

,53t

.000

.016

.099

.644

.615

-E7.4980

-273.021X

,48.7580

-122_2355

-81.9522

-82_3730

45_4!41

-1,1O.0887

-15.8253

to.6972

50.9805

50.5597

?.00 t.0o

2_00

3.00

4.00

5.00

6.00

-5.1250

-190_6.483'

<6j850

-39.4625

.4208

15.9067

33.1791

33.!791

t3.3?9t

:13.3791

31379t

33.3791

.878

.000

.050

.236

.990

.635

-71.5911

-257,1t41

'132.85t3

-10,6.1288

{6.0455

-50.5591

6lJ4l3

-t24.1820

8.t32E{2

26.60t8

6.E472

E23?30

'. Tn .rd dir@ne is si8aifi@t ar ln. .05 lev€I.

f;-,*
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