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tan. Juclugoutice) § Andgéd ueudn wazr 13905U.

2
°

vidsugen wlumneyo Hdsusendiynnnudidonytiudninton, Innefedo
$H39IN28N G nzngy WGuNucanInGe] § nudidngzinsus).

'
(=] (3

S9usfinuasutuiiydn (Septage): 5033@&13:1@099:1'@%11 9198080, 3808w, § U
sutntinfiviidus Hranividdivtddeoariuty way ﬁmguéﬂn’ﬂuwﬁnuésu?uﬁj
So(septage) 830 nnduduminuyo, nxney, tar Suteiy fi&neuty §33080. 1
WeunntiySn(iisguiin) srwinasvaoudluaziuasviuidey way/ § tindey

v

way cUsuTulsud doNfnNNR13¢1ouEdL.

1.3 Godacnndivyutunwdonu

P

AU LU ncnndunIues QU wIuL.

o as

MIu2yul vt unyofivuInnznudicondsuTuato, WidjensIugauiing 1.

(1) pH

(Uo3nmuzinauniyal i thSuiunzdiuan pH, o1 pH coudntatiuTunium
Jonwdyucdiguuzwwls «ay Jedodiwwnwudod.

nidun1yfinmidnd pH=7 , Tueruciinowueugugejtegeutsinsiay gI2uUdud
J3ngzuziueign (acidity) waz a1 pH Ondr 7. 82e329ucan pH J8:

InszuziueiZn 1sIFn < 3.5
INgzuziusiBn «sIMIe) 3.5-4.4
INgzuzusBn (sIMIE 4.5-5.0
INzuzdusBn (s 5.1-5.5
Ingzuzdusgn WRUnoU 5.6-6.0
INgzuzus8n 991 6.1-6.5
(Jun1y 6.6-7.3

INFzuzluus 99U 7.4—7.8
Ingzuziuws N1y 7.9-8.4
INFzuzluws sy 8.5-9.0

Ingruzidus s 9.0-10.5
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INgruziuws 1sIP0T) > 10.5

191 nudsustuuadutuins caz tunsa (nitrification) (inguTuniudadio

1% 2

vidsy, pHay mnﬁj Twmﬂjnjnwew Pomwdsy tunsa Wy tuisnray

(denitrification) cmau pH AU LUSY,

2

(2) &9 (DO ,3ndravarailuii)

Jucdugrsaizadngiay ez un war J1hdnigdniun. §90830Tu01188n8
(AUAraeiisniull, war DO dggtiSunsnanluasiutiinsduiisseiduaziu

o o

Troo. Saduliidguuzwwd, aoruEugugs) DO gINd1 5 Un/a.

a0 gy DO wivtéSudunzfivamsunzyuesyi, 0o1udy, cay aowdy. Ju
And3tuncdioniussgrnenndinwnin s §n§mc§u293éﬁumu‘iuﬁﬂc§9u. T
nudntioideutuwiorfitiegnueinin, DO ﬁnﬁﬁtwnﬂ’lj‘tamcﬁsjmmawcéuéu
293@;}5%&15’1@3 az AgtdSuniugrnugIdngrauinunivusnsinin.

(fj30192€) Wusudndnuadeounmiu, Sngravtiaza1utiotiSunIuiivIacl €y SN
3. azfudzil 2 mg/L w3 iddRuezuounIuNIgozwIy (1391 uaindeniu

RutniurgniduyudRuszivgzoyudigsSanT). §1tunoiy, WwlSngrauarae

AzGulnolylugzuounuidodiviuuidessen, GI0L,01 "1w" & UI2I08NSaU

o

AL UFI0WKUMILAONIULZ0.

1
[} Qv

(38) Oled ( BOD, Uzduwdngrautitisiniumiigozial)

Jucouoiytufogdnluaziinnindjazunn.’
DuzzenyfijurdvinegidnSrauidtuncdsnindinznmningdeussyig
lounwiuzedugwetieutedidemnn. nadiotd, svsvenidunoiuEugy
2938ngrav (mg/L) Signdtounwbufiodytdii 20°C Muoar 5 Su.

(4) 8led (COD, yzduwanowdsniusngrauniga)

‘znmsgmzmncc.uumj‘tumoaooasjaummﬂum waBunsfivndulnufizesnindinznin Wwdconde Ui

N THES Rl =1) Zﬂ"IOSjﬂuZﬂ‘101’]J’]‘EZEUUNOZOﬂﬂlJ?J.;UJ’IU?SjﬂJ"IEUHuO"IEJJSJJUE2‘1\EU‘EUEE.ULJ‘1 0197,

uzmigznyn, Juestingsy  lnu3azgutioniu Sngrauaraiw Winaaz SaldidideriaesidteSntul

(Sou.
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0 1. dunvasinudadniadsy
JucLuoiiytufogdnluaziinnindjazmi.
JucludzduwesgpnnnidzGnduidsy  Hiotuntud=GndvisengiEy  lge)
mndjazn,  Frenpdudsdmwniuiiiesidngian.  man g lunugey

lWunagju dadinwun (potassium permanganate) 3 Wanggjl tolascun
(potassium dichromate)?

(5) BOD/COD (8ntmsiouze) BOD war COD)

g
L)

Sncsou BOD/COD #otdtuidevgugy fittiSunudidoeiuguely 0.3 m
0.8.

H18ncgou BOD/COD svJdunadeuiiu ttSuniudado «wlu 0.5 § grendiy, S90u

(JaucLuKUInDIUn th)e tougsUdUNILNIISIZWIL.

HISomKoulunIndWeuiy 0.3 S0udeusineslsovdzneuiicdduiiouiEhy § 210
qzfiginiulasguiigauindudio (isnoiusenjueeydu.

w33 conanmign COD waz BOD Tu fofry Uadeumrafiodsy wis 161 16 Su Snm
COD:BOD &1 Ju padeuzejpiu. mun1uEuguCOD 29jurzfiodiniiunoy
(2U2UBOD 2990w 1z rauSiiduy.

(6) tileg (TOC ,mnusudinLnIngiseln)

Ducluoigtufogdnes)luaziindjnznin «az wludzaumugeininusuiunindin:g
oD Tuna, szengdu mg/L.

Innzficdo Foudzneugeninusudinzningiyzdngejfiotielutinnadn louniu
Sngzadnzninlugunzwug) (900-950°C) (A SnwnndsIuegigeniniuiin (a1
vauindentgd) MNnSw.

(7) TS (mace3digelia), SS (mnrejweouasy), VS (mnaelasidiv)

TS onuctiydoniidydecdefodgltinacdiy way Saldicdy (f105~110°C, 250
T09). TS onectijsluwaouesdanue) way Sngrgiiaraiwd uls.

2 (YJg9NdNnNudzfndsyn Sngncguaidu BOD waz COD wlutnndigiv, angzuszSnginigy (nudes) 1nan

§ynzmncwwisndnolucnnfIiuEuny, caz e BOD waz COD Uigiu.

11
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SS mgctgnneegidesnnnTmena 1 pm ~ Uiy 2 mm cgouasyd) Tufiodagu.

VS c’ﬂuﬁoccmuesjmmmé’g’nmnaxcﬁa ijecéﬂmﬂnﬁjs’ﬁﬂjzﬁjazcz‘r’mﬁﬂsen (AT NINC2D
A9y mct’&ﬂzﬁci’méLﬁ"nﬁayaawésmﬁgmca (500%50°C, 30 Viti). VSIggguzwn &
; muglmaué’lﬁu TS ( (BudIVS NINLRIALHE) €y n%ug}ucauc"’wﬁu SS (VSS, min
((20UASUALNY). cfJ’93'mnznﬂnz?"wé’JjLzﬁ9zjjjﬁammu‘tzﬁaowéemﬁgmsﬁoUi’ﬁa‘CUcnéa

clussijnznn, VS uay VSS sauinfjordufiogdneginaiuz ugunindjnsnind 1
0y Wwhiods.

(8) MLSS (Urauwdudugegmnuajigousy ‘Euﬁ’ltﬁeu)

MLSS e}y ;mnuggueouasyluidudues)ijjd=tndyr TugzuouniugsInen
2ucd3. Jududiogdniinnactijurduwes)arguiviijwensinin.®

(9) N) tulnscay(

(10)

Tundoy waz Tweunsunudidouadsy, wuinsraudd Tusucuunggu: S1lucy
waz Wstiy, war sucuuniudjucd)tuazmargsuouniudado.

Sluwatulnstay (NH4-N), winstulnstay (NO2-N) «az tuinsatulnscau
(NO3-N) aoufiucguditulnsiavezijnzma.

winscawdinznn (Org-N) coufinMminlounugsunndinzninloudd Kjeldahl
Rz  MmudnwnnatuesSngrge. (08390191 UL néJTutodntin
Sncnnuoy, Org-N gaunmlnlounudy NH4-N amntulnscavidncnnto.
Tunwdadnnadey, dJzuiw  60-70% 283  Kj-N TunacEignudadn
wlug) Tusucuuze) NH4-N, soudicgenuu Org-N.

Org-N = (Kj-N) — (NH,*N)

winstadigeio (TN) WhodgeluBiuaoues)tuinscaudinzmn way axiijnzmo.
TN = (Org-N) + (NH,*-N) + (NO 2-N) + (NO 3-N)
winsceacsugiugniugeinnynESn WdmndzAnniug lnstiacdu( eutrophication
)(@ochngIv).

P (DoadS3)

3 Tuarlulanily (Johkasou )iSdinwazinzneuly fininlg, n01w2ueUMLSS aou thSunIusNtd

Uz 1000~3000 mg/L 1z 29313tunSUacdy (nitrification) waz tunSdacdy (denitrification) Uzwuiu

3000~6000 mg/L. ¥13 AzTulaN1lg 2InvSnFNWENoINNGTnuL thd Turnuacd, Dby 2yudzaduaoy

Hncfiun «az uae).
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Dosdgn DY i lusucuuBogzwnsydinzmn (Inorganic phosphate) § wesiés
830z (organic orthophosphate). wsgcmnzﬁéﬂﬁuzﬁgn?ugjccaoée.uesjﬁﬂcwu
orthophosphate (PO,*) waz polyphosphate (P.O;*, Ps0”), cé"jsﬁeyi]éea &)
mody PO, Tumn.

s

Dudugweinu was aisludntadingejdsfinnweutrophication) dncRinge(.

(11) 33u8Taduay

(12)

(13)

(14)

ladwsurtunuzscinfiisuiitu lunowigugugy tuatdlmdzeiusyn  difindsy
(21t Wwdgeonds viis uiiusriu.

(f3ordigsuintitsunide Luvrnitdg unuladusy,  womulledwsy T
fycondeuin lHcdiudenfindudsudiovsriugsjuzyn, djusnctjinoruduty
tindudow.

Tameoiin

tanstinciutansfuougwdiws 4-5 glem® § meondibiu caz aouddin, tasugu
, 193, &1, 8y, FNed, «fousy, car vimen. nInuAgElnEy: OGN KAy ney
Wumoiadugdudissa cOnowdeINWes Uy slguyIe (e
lnufiotadolansindudio tud S v monowsSumlndgwes Hues
Fe3UTUSINIY ey UFNButasen .

TanzoinaudnneGasfudiuTutadsumignauan At 201N (A
g10vedigyiniunouguuyINniclotinindrezidadeuuatgauton .
QI

1
[ o Qo «Q F 2

Wy Aunlusdntiwwndifdute. J 93uitindgissigzing: Tusutuusnzys:

(gu: finhypochlorous, way sutuudnlivne (3U: monochloramine, JudgEn U
gre waz gnIzgytaorJeoiuty.

teliy, 11y waz neado (FOG)

FOG usneufiou 300 Syusneuwiainfinteliy, triacylglycerols way
hydrocarbons arawluteiy. WhoSey, duddswourndo cas teludaty
SUUUL297(INS01Y, ﬁ’lﬁu, ﬁﬂa:ﬁn, 23, ﬁﬂaena, (e «az swmudv. Judssnuin
URInnInEgoImKEateEy: wiiu cay azy.
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0 1. 5umu2ejmuﬁﬂﬁoﬁﬂc§’lsu
1.4 Stinwdvnulunwdadovidsy

J'Juazz‘ﬁmm’ljﬁﬂmmocmj%ncﬁUgm.JUztwméjnﬁ: ((20UR9Y, ’%,ufh, (Y I, MUDYN
1"’]°1cf’l9Uccbuazuaun’wcwnmm’ﬂuci’lsucuﬁﬂﬁssmmﬁﬂ 9 Jjuwondy Widlunndiddy
SUNTY (AT ﬁaawuﬁuﬁj. Stindadogoulngguincdgsn @y nudidn nIINwzwIy |
nwudadn mgad , muddonyniwz-tad, caz NMuddn n1IgozwIu. SHAnUORSEY |

330, waz Bntulagnwmin Bduszenld wnnsa12ul.

Stngmwzwi, l, Zoxww wr /G meuzww-nd cluiSdsnringwduidouy

—

o

(Duazdin) ssn¥nuadey; Stinwudllnudnnztedosrfinindzwnidugsuouniy §
muAlupulouoiounIgNIgzwIy, @ €z Sozwu.

2. mudadu tngoiounigNwzww wlu SHnwdido fertaniuiigusinidgn udn.

3. mcen, Nudzdy, nuEahdunufisy, nwinneney, NuESn iy, n1wne) L N
ngyfouclucwusy Wufodygeinuaiiiupudossiosmniyniuswiy Hoty.

S

4. 2unsuzejsloungalcluniudidodzwacdiiucE pn la}sbabaticls)
J3ucdlouniutuminend § loudzAndumngalsus).

'
Q

5. Aodniintgyisuiignesjgzuounuditunuddolrdsucluniucandjutessy

9

QOO0 o

nuEisudeuny, Jeinlduigengingy, JeinIwsingy, mudndn, nuQody, way
nuEndunag.

6. szuounubiuaiingosesfivezuounisn-d CUuUNIune),  NuneILuUreverse
osmosis, MuSntAunufisutostsnou (flocculation), mudatddunufisy (o
oD (coagulation), way mudalddunufisutoutuia (electrocoagulation). u
nsufiuatunmudntioideue iy nuuSn tdununieudosusnou (flocculation) wax
nuuSn Wdununieu Gosmined (coagulation)

o
a L2l

7. 2unsuz9jazriuniigoswwclunudndndzwadiviinindudsufinmininggiuniy
NPV WIL.

8. 0UrdFnzendndioniigorwwcludisNniInnndinsniniidsutryie i lnad)d
230, sdwoniuecd Wsunuuazaw § Yuceouasy (colloid) .

010227 1.4-1 STNwdunw unwdtiovrdsy

Stinudadin SUNIWNIEN Gintulag

niuean (Screening) 012Ny
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nwney (Filtration)

(81990199

MUEUNINUNDILENNNIIREIUDU

counlounuinaznsu/niy

IWANWE S0ty
nddonignigy N . . o .
£99WN0USSV nAziey/ nueSndicdiy
W
N . ncsuntou twi
W9t _
(Electrolyzation)
nugzgeufoww@gzwiwlsmnin | SHnuIJInensui)
JebinduigenginEu nuseyisto | $sngingu niugdsuoudi
10u3%in13udagniuenin N13UA2INIUSININ
SONEU SNnWNI[N tuins
way tunso(Denitrification)
UrAR3e8Eniu nuszniofolay | /9 fimuniinioazdSang
- SRngutienwenIn-tegniuy FovUWW .
nuddoniyad oo o o o
21mmn Uztinduagsnginigung
govial §) 9ukEyIunEn
ou
JzAnIuacanysusnsd (Gnozn Sangngy
=2l niucdunay/nauSa Wcdunu
JzOnayIdeninSy fisy
mufinaznaulouESa iy
ndjucdjaztutuidoindutio nufisy/ nuuSn thiySulneg
(Wununsy
SOngu
nuddinnIgnigs
w-tad

nwQasulnuNINUsVTIID

nuQOsy

fu
nucandjutessy (sSucanyjutossu
nwsags
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JeOndualounasy, waguV,

lolgu
nucenNg i
J=zOnJunigeaD- twila (Electrolysation)
Uriifidun gilnStinea sndiinea Sndiniduy
(Supercritical reaction) (Supercritical oxidation)
nugzgrsfiolnuSinmighioniu e . B
SHPNWAJINENoUR
2IM10
nusywiolnuSiinoisiniy MugsutoudniniguiioInIy
2110 2110

SNRNIWNIE0O LU NS 1
tucnsa(Denitrification) /3

nuddnngozwiy
nnuMntndingziiSsniBos

nugszyrufiolnuSini3oisIniu

Wy .
21N10-A93Nw8INIn

JeAnIudenginidumi)

goviad §) dsukLyIunEn

oV

Urawnesjoiouciintulagnuidofiditgeiuduiivgudy. dnfiody, sudunnuinig )
Antaducuuig 1z azdudidnlnadoin Wyuaziunmudidouidsy tuesuziifiosoudy 1§

1%

119908U 11N Ly nmmunmci)9ua.u2uccuuuaa.uau By axuummjjmmsucgjm
Jugy Bu. njm‘cnuua“mwnsumﬂu ¢intulag DEWATs Dentadju ﬂO’I QeBudtiod
cﬁsuccuuaauaumjmum?a'm enisaeze) DEWATs omnescondniiy Suffu nuden
esjmuu:aumniuiaasjueumumnu (r aDdnuingaulunwdeduodegau Entulag
DEWATs . &nfioény, Tuendings) ﬁacﬁejz‘ﬁaawmmccmﬁu 299Urg131g)9, Hauiio was
210103, Mudsutiouaziud@isInuenind WduR Jurdofuwasdumydentoothiwzgn

, OO IuArdigoue) 1 § nwnss. ?Uazuzz‘ﬁﬂ‘lucanéeuseuﬁacﬁej UeuUR DHBUNS1Y tas
A10128US19NN cmniuiaamjﬂuow Su: nwdgoue) § arduniuney aviduniudeninehn
U¥210 1Ay SUIndudeunay srnuiidocdesluoamidiufocbes.
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0 1. 5umu2ejmuﬁﬂﬁoﬁﬂc§’lsu
1.5 gnnuduniugeinudninuideu

7) NWANNLNOY AL NIJKEN

nuAnnensy CEJJU?SUOUZﬂ"llJCES.Jﬂ28jCE2j88ﬂ'%°|ﬂ28j££0;10?bﬁ’|§b§]ﬁUE]O’IJJCEﬂﬂﬁ“Ij?Sj
wsIIQN. ?UazaUﬂ’lUiJ“lfJOﬁ“lEéQUEEUUZJQOJJ%]U, f9innzneuy s ﬁjtt&mﬁnaﬂﬁj naut)y
UsBfRSuunSoswiwssel dorundugiy way fioufiy, way 5mv]m¢"a°lmm’§uﬁjﬁu‘tﬁmnﬁﬂ
Wovtidin wax u,;ntlj91Jzu°1azTunwé’lﬁomﬂﬁozwwm"’mum. Weuusiiu nmuBinnznsy
(T NILUN ﬁﬁugﬁnﬁww@‘iuﬁj , wufiu (baffles) way gUrnsy 819 tBHndody e
2rNUIERIMIUANNENeY. YenaNy, UnarluRilSsruouNIAINENeuE), NCUNNIY
finnzneu coufninlsdiscannznouy way fngrer0§yaniusaRde.

as

Jrdowiwniuniia SS Twijsinnznsey wiu Sufiudutiolnigs)l]y waz no1utoniufin
A929361are9), 1y Wudnmsovduiivdduntace. Ay, wiasSuolng, E3dudduini

2
[

B1 ;i Dudicinineety, Sudntalunusentuufigndiu. TntadugiidgBunsfivd
Jzdndiwwesinubnnznay ﬁ@umzwuaejﬁﬂ, (0AIMUEANNENSY, (Y O2WEAN2991))
Annzneudibusdodiviu. Syoamiucenutidudinln, mMunwinozney tar NLun2e]
w23ticzouasy ﬁjﬁUzﬁmzﬁtﬁugjjcﬁﬂﬁw, cofjafuciin Uy, vsdoftuniudednarads. fai)
Anoaznsuleroninlng way (07189819812RU Y mznsum’l’ﬁnﬁj 2109 TNYSUILYE AL U
vrwweegtienewde uds. nuindjzezney e10efnsnzonlnueruouNISURLNL,
orandswaiattdnuesy way Eoldimocenzovasuudn.  lungAgfivgi, 4
MIND1 eINWANNrNeuduAtY, A ifunsfulFnuconneneud tas, cz‘ﬁuwmz%u‘fuﬁj
UrBRSurBorw wax Entdnudzdtonudntioddeud tEa.

2) nwgesuazwwuiionueinn

nudndnniyBozww TwRswwivdsiniuenin njogejfiunudsugzyiueeinInding
nn e oxinzminluszwwiznluEnudngray. nuitgdnciunwEaldnsneuiiccy
syunnwddnvudeuy Joorwsiudi) way nudidodncisdinsmniiccuguamengimneni.

nud3ucygnggozwivesinindinsmnwis hceu tediieiniueinin Innziezinguly
SWEUNS.

1. Wwiuneuiisn, mJ2ej:1ju2oncwusumnasu‘ﬁumuasswaw waz mntedu(3dn)
Sywmn  Widudugoulngdnbuniy B fmtoaznuago  (lwludnants
,monosaccharides), 2180 sxJy, tar mnU=duiinyoseiioduduahiusEgm
€z mnueuaswaj

2. ILU'%]U%R]”OUU]R]S:’]2jEE.U1J'%]”2UZﬂU§]’IjTH§]E.UEZﬂU ( non-methanogenic) Uz nsu
Boudsuiinfitsy Hermurefiotdugegiosdomn way ddomn wax @azéuzﬁ"ﬁﬁ
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'
Ly

g9nueINI0.  Gsufiuiiy, @azéucmﬂﬁﬁnazcgwa’ﬂ 93u8%192120  (acidogens
acidifiers).

3. nuiigiuzegwardy wdjuislostay «y 81§O8ﬂ§ﬁﬂ2ﬁ03§]0t08’@5h§§)’]j81§0
(acidogens) (Juswiiiz (winy (methane) waz swnnluin (nwsuindsnigd).
winftsuiigufingeunSuniudsucyitic iy 93u8dfeIn1usanin (anaerobes) A
S0 war  (Sud 23ugerdncuny  (methanogens). 10809, Incduon
methanogens. tDegamdnniniudynis eejauardud@isgnueinia di, neneufivi
fiegndnuludoisuiign.

wintutagnwdndo cuuddieniuemindioty:

- H9u=8f3u1 UASB (Upflow anaerobic Sludge blanket reactors, $j3us8f3eiiie)
nIweIIn KuUSUnENeUtnSY)

- 19U=6n3u1 ABRs (Anaerobic baffled reactors, 1j3uzAn3u1utisiniusinincuu i

- Sunsgdéiesniueinin (AFs),

- ouegN D8 90ngL

F 3

3) nmunejuneINIweINIn (Anaerobic Filtration)

U oudiinudadodyeniisdinznin Alnmnusugiy (ordigrus2afin grugsuouniy

o
Q Qo

(Guln 293@azéuﬁﬁejmuemmﬁﬁnq. Sunegdtieniuemnin wly hidfonuzan3nL
w23zdntygi i8S SuniumisBogeindisy. ?’l’ljcamcujstugéw‘wm.uzﬁ, ﬁﬁﬁmgzgﬁanﬂj,
c§jcé’sctﬁmﬁcsazﬂc’ﬁsajmmmz‘wgéw €T (NIzhinéage. degnnardsudnfitsufinmi=Bats
§ Twdnzznfioniy ﬁﬁnazéﬁﬂjssan‘mﬁﬂﬁﬂﬁﬂsvssn, mnsJaawéwzmumuém‘izﬁuamm’l’gl
91182933933 £ TWaziu 100 Hra.

4) 3R&33nenewcds (Activated Sludge Method)

Jeemngndlatuiiyzegdndey, 92:8u (Bu: 9308 («iinfitsy), Wsindo (protozoa),
(e (wnido (metazoans) ‘Cémm§jﬂzmm?uﬁﬂLﬁswtﬁscﬁuﬁwan Rz Yznsulununou
(Denfignuinfioiiv. ﬁcmumznsmﬁj. zj'jjmnéumswmuﬁmznsw, cﬁscéﬁéff%awzﬁuam
Hdow wax mnsiuc:"ﬁj, mméjmmm?wﬁmﬁsw winondu lou mznsmfﬁj, ¢9¢ (oxidized)
cay gzgwln Wno9avduly neneucdy, way vFouesIINEInLNINTNd Uiy nrneucss.
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f080g (KIDS), azdulanslg (Johkasou), tar nuwiunsnzneusiiu (e, finsudgen
nin, ﬁjﬁntaﬁu)a&’j ci’Juazﬁuﬁnﬁnﬁncﬁsmcuuzﬂaou&u ouyu Ty YU Q7190.

2.2 azlunuddnuideutuuuaougu clumds

7) ot

a32']Unmi’ni’mﬁﬂcésnL:cUUzﬂao.Ugluccng?wcﬁniu‘iaégaﬂﬁmuﬁuzﬁ. Souyy, oy,
Suteliy ((Hoteliy ) war nwnou ccbwUzﬁuﬁwéﬁJaomﬂﬁn, Hyge9inN13In0Ifivuazduny
oo, § witEStHinw dudngr oy, Jedintuladmiitngusedeniuintia. 2sDui
ccJ'JU‘EécUUa32']Uz°JﬂZ”Jmﬂ’|césuﬁwjjccﬁéﬂﬁucgsuﬁﬁasuﬁonjocﬁﬂﬁu, w8y 1gFusnuieg
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6l Sl
TRRNTTRETII

s CONTAINMENT- n

TOILET =) STORAGE/ 5) CONVEVANCE = TREATMENT = ENDUSE/

TREATMENT DISPOSAL
Without quality toilets that Without proper onsite Workers without adequate Communities are put at risk Drinking or coming into
everyone uses, families and containment or treatment, protections face life-threatening when untreated wastewater contact with untreated
communities are at increased  water used for drinking, risks when emptying pits and and sludge pollute beaches, water perpetuates the cycle
risk of disease, anxiety and recreation and agriculture septic tanks and cleaning drinking water, and water of infection - especially
violence. can be contaminated. sewers. Waste spilled or sources used for irrigation of  of intestinal worms and

dumped before treatment puts food crops. diarrhoea,

whole communities and food
supplies at risk.

SU 47 2.2-1 Aod32e3artuniudndin €Ay §UaeIVATBULULUADLY

ccz;jjéyw: UNICEF, 2022

30



D0 2. azdudidnidsucuudaougy

]
Qo Q o o

néuasivideucuudasugulzneuiSHnuiinmngresiduniudiy, nwdado, way

o o

@ (=3

nwintgddsuduloignSuynau § nufiodey § nazfio, waz gusu. nwdzSudeute
Frairejgrnd wiy veitndenliodzwngelasdunudntiofiourd udSucdas
grmui. ;1::ﬁuczimﬁcwuélouuﬁjasjﬁumutajmjmoeu Ay U0 ESUNIUIONILDLEIST
UoUNILIZNONCUUTNNNTO & ‘tﬁ§U:n'|:ut§9uﬁuazz')un'luﬂ'lijnﬁ'lrﬁsmwuaougu. wondu
WinyRenlunwdtiogrudy nnudidncuuie, nudidionissufiununsaweeiy,
té’jﬁnnzﬂrnﬁatrﬂmguémzi)uﬁuﬁ, 83} 5ﬁmmhl’azujuéué9u TN ﬁﬁuﬁnmwéu Su: ol
outtindifivonin Sty waz Odaddeurnenugedy cay Uestumatgtnusgin &
fgur /Aunzdni. Innzfadowoniivasfindntisy & ‘Zﬁ'gnz'}‘lfj'lc‘fjsmﬁnéu.

Improved
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Replication Public Health
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Social

Capacities
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Eromorile Environmental

Informed
Choice

Professional
Design and
Workmanship
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(980813, sut 2.3-1 gzan) WdiubugeIniudngnjoiiudngzuzniuaruiwidou Je
2olUIINE2UNJO, 210WdHen, 1sIol, 1Az Hioniuduzunndiy.

a) A detached house h)Y An Anartment huildina (47 canita)
- Total flow rate: 1,312 L/day - Awverane haurlv flow ratar 244 1 /hr
x10
2 /hr 100} 1,065L/hr
<200} BITF _90|
= :
< S S0k 746L/nr
;_,150 M ol
< ot "‘
2 ] 30}
300}
[ _ . _50_ A AR
\Or, hourly floladrate H30F L_]
50F 20}
| 10}
5 10 5 20 0 8 10 12 14 16 18 20 22 24
® 30-50% of the total flow rate was observed g Recd
g 5 ® Although the same discharge characteristics
between 8:00 to 11:00 a.m. with the detached house were observed, the
® The peak coefficient* was high. peak coefficient tends to be slightly smaller

than that af the detached hance

¢) A hospital (on Sunday)

d) An office
- Total flow rate: 356m3/day - Total flow rate: 86.0m%/day
10} 1 —|-'](] 10 —
35F 135 9.6m3/hr
=30 30 =8
A _ o g
§3-J 25 \E-G 15“9 Averane hnlnll\/ flowg |
P —; P
%20- 420 I B _
15 Avaraca-Raudhoflaws 15 4
37 — T =1 E
10 ‘ L—_L U 10 o
L 2
55 15
0 (1] 0 L
0 2 46 8101214 16 18 20 22 24 0 2 4 6 8 10 12 14 16 18 20 22 24
s Tinnn
® The discharge of wastewater flowed .
without interruption and the peak of the © g‘%glsc}l@r%e waslol?ae(:)rved from 7:00 to
volume was observed in the morning :00, mainly until 7:00 p.m.
indicating the state of the hospita
operations.

(z] o

SUYI 2.3-1 naﬂﬂjaejﬁnasusaejmuileyﬁmﬁsu ‘ZuU:tmnE'J'i,Ju.(Kawamura, 2013)

a: Sendyo, (Sarnmutydiedn: 1,312 S/l Somnwlgassecsoly: 54.7 So/8otuy)
B: nfiejuno (Sarmwinasisedisoly: 344 So/8oluy)

c: Isyoll (Sacnmuytyeisoin: 356m3 Vil sncnmutpasisecisoly: 14.8 m3/Zoluy)

d: die3n (Sacrniulydisedin. 86.0m3 Vil Sncnnwtnasiseisolyy: 5.8m3/Eolu)

* Somsovesisnmnwtyesigoliggadsamnutyesigoluiassy;, Judsnifiesonnesinudsuaiesinty

Bolup.
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[a)

(2)  Uzduwnutsutudesugeiyndu (Person load)

Jrduwnudsancdsuesjyunducnnnigiiv iy tuctasdsann; (waz nouzlinnzuIly

&
ad &

wtQy Jronn. a1xeuurduuniuisuideugudy 293UJ’1511° s'“J u0A9:

01081 2.3-1 mﬁuI:SJEJU.,;].UWJ’]ﬂlJUS'EJlHIfJQlJ%.lJ%U?SjU VRN
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novUsvcouslisundIul 10 (13 15 (WiBY Ay (eJulvastdzdufiunl. G0y, el
way V1duIRey didg Ui

c.usmcﬂsuceﬂ‘w“ﬁumsjnn‘cguu 9ommu‘ﬂm}~moajwjjw B9ty ScdeuaeDioan
wygddiadly car coneendy 3 Su. aut2um"2mmjanww‘iu9’njcm (e nnnntoa
WBazluzegduiiu. moeey w303y (s mznu:am '«av‘cmssm?mcmum casjcm
taliy mwa“umjumamj FIumuindivimismnces, cajmmmoummccajm}uaj
diiuzeydegtintaliv,

tOeroatnuty, mnue) way gutaluazonidy, way 11U ST iugedutunuiy
W Juazidutiugendiu nijesn 1y Wwultznwsn, Jusiwingntivnigel. dou
ndul, (e3thno1ugze1n/ Qoesniduds .

INLET OUTLET

SOLIDS |
i

sSuti 2. 5-1 IngS1y2e iioyiintaliu

(2) TjcunSmds (Oen?)

@

nzangiitnaowgzeintond dtiegniu 9 AgIniunaudnyISnsreurney slisy
(e ci’J1Jzmjc59m’ﬁﬁz"nﬁUbsuzﬁﬂz'joezvmoﬁsuz?'iﬁmccnj 2 -3 9. mzcmjmézfmow
grerntiou AuEn WBasIgu HAmndr nwng fimaorwszeindond was WntidSn
Wigewiwnwtgdey car nMuiniu anonwenidiinougzentoud.
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s 1 o O @D

fmtatan cay $88n twistiva u'néuomjang.u (H3guin) S58nnEusoucds,

°
& &
o as

tan?mmo w3Z(PVC), §i waiadtin, emutntindubiv. NMI08I02NI0 (AT NNV 70
3 Inwmmm.uaj (2T 2xUoUNIUdsUEUUd1E9IN0; mjahj‘tnnm.u naudadoc
a9ulyL. ‘Zuauuummmccmacaswmm, Lus‘fa.uu— aaumwcwumuu (ay teldu-

298U, euuwmmwm“mnm“nsuajawu onszqmaunﬂumann‘msumuu
suinuaauaumejmummn (821U UADB; ASCI, 2022) . cmcusjmnmuaza.u‘conm
NIVYUFTYIY, NTNOU (L Hecia figrdutiotéEuniudisenduds . (Feqriu
ADB; ASCI, 2022). thiitletsenamntisSnady diutiesttcandw taveuEaldin
g0¢) 780 (leach field) § 2u8u (soak pit), & Juindiudiertddtu tadiniutagnay
b0y TneJ‘Eé&ﬁﬂcéeuﬁmmmnmmuaj (2z01UUADB; ASCI, 2022) . (fjjclud?
Uzﬁoﬁwﬂmzcccmc'wﬂjﬁuﬂﬂjnﬁﬂjamjéuéjﬁumumcﬁmw Ay NWHIRIENIUSUNTO
Huiiugzwiwduiiemnio, loufioWedo, H3808uiifinsentuy way Somudagos ay
101030 50% 299110127, 30 171 40% 299 BOD, 1z 1log 28381aau (E. Coli).

...(8eM10UADB; ASCI, 2022)

Concrete roof or
Ground level Gas vent removable pre-cast slab

= |

-

B G N g ey s e A BT 1 M P —_—

e Vs

Liquid level | Outlet

Settling chamber 1

Settlmg chamber

sU 2.5-2 Goilgeeliii3nsu (Nvgondn, S1iily, 201). suwwitétneyy lnudesu.
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b. a2WAS8INIW (AL NIWLRLYI TunIwssnLuy

3908u aouléinnisuretie); Hwnnlseyfe), dejnSnnoudznsulissizou
1U293n01U810%0T02291]). fiegdnnoulnolusroiiijoisy 50% 293n01UL101]).
T diggndn, 2ojuegouindIuds. '@OUtﬁjZSJEECﬁUﬁU, 3 UBUMDIIATMD1INI, LV
tﬁsz’ﬁ?zﬁeuuwm tas detaly deuifwisuiivindey. Urduwes) detalu war o
nsumnnUsassnmcwwmmajmusn TnusulnT. nmumnsnmsgnssﬁmmnmsj
MUINBATE  (Gwmdien).  dedolWilnuisuswniiatidurd) war ey
Sunzatwy, Hi3n8unoudnuaruiwangsen. Swouiils, UxduwmitEhay, sunzyu
guaudzad, aowhzeInmgasa, ctasguﬁnasusaejﬁﬂtﬁsnﬁj@nﬁﬁunsﬁuﬁﬁﬁ
mussntcuuﬁjﬁné.u énf‘;’lumuﬁ’nﬁnzﬁﬁjﬁ noultauzoa1§361) (Retention period )
48 gaI.UJ njana.uznua:um (Aquaprlvy) tt.u:uU.,rwnasjmunntwjnjana.u ajeuma
ANty war Gnoznsy oo, cajmmjdzmjauesjmsjm Uuammwwesj il
wuuAquaprivy unisznudstincdusisuign. sencuudiuoadsdiag m 2 D.

02 2.5-2 2ron20313S08U Ncusin (FLnWUADB; ASCI, 2022)

02IUIN29JNINLYD
Aol | eowuwIa(m) 021UNn313 (M) (297tauziinoIugreIn) (m)
17 29
5 15 0.75 1 1.05
10 2.0 0.90 1 1.40
15 2.0 0.90 1.3 2.00
20 2.3 11 1.3 1.80
50 5 2 1 1.24
100 7.5 2.65 1 1.24
150 10 3 1 1.24
200 12 3.3 1 1.24
300 15 4 1 1.24
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08 2. azduddnidsucuuUaoUgL

c. UzwneoItyandu:
c-1. 1)ongwdaingo
e Uzdofwiwdi war do3bnwdigIEnng).
e  SONIMNWEISLNINKERIN

e (igIMuQneen idsy.

Concrete roof or

removable pre-cast slab
Ground level t ]

e g e o e o oy VDRI

’ Liquid level

Clear water

sut 2.5-3 foéyeeIijsSnducuudieingo (negondss, salile, 20M).

c-2. 1I008URUUI9IY IILTTS)
o HoyMmSnlezningd1plisugeinige)ieings)

o 11Uy INPIOPNISNEIIV LUH9IN9] 1Ay wauNUtundiedeiuietaliv way
NENsy 1IN MUtgasae td ludiejiise] .

o NUouosn sunuulnT Awnxn Jsduw 293 ety 1ar nzneuesnsn

o AgINMIUQOnENeUeSNt §3YN93 U
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Concrete roof or
removable pre-cast slab

Ground level

e e T A AL e —

...........

SU 2.5-4 (0819299113503 LuUK9INe] (nvaop"i g3, salile, 2011). §Uw'1uﬁ‘cﬁﬁntwj
Tnadizyu.

(4) HgusBR3udtegnmemncuusudio)ABR)

2
°

a. 2yuiioty

£
Il

ti9%% ABR, fjsfinczneuarfinGodsiéweiinesy ABR. wintulagniwintiobuad
cguéﬂﬁjﬁnmvnsu WGints dioni3n mnueieovasy W0uty NIUANOLNow.
yenang, HduigInTuuiu Hcen, 't]j 0 9ﬂjmm“n9u 3 E0THIV. Soaeqd
Aeasy Wmditjsfinnznsy, ‘Z:ua-'u"znznmttaj Hgun3ud 'a"'au;aj‘tUmwnthSJ
MNO0IWLDEeINW YA, uenn, HIAnaeney wludytiintEununudiunoty
céuéumzneu, BinnuuSa Whdununisudovmand, A130dugle, way Wuijitin
neneuiiz Wnwdntinfou3Rsgineneud. fiinneneusIUINMIN50—70% 299
MOLRIARDUASY (AT 20-40% 28350180z110 (BOD). Jypisdziwngeliyy
Anneney, wae UﬂjgjﬁTécﬁJ’eanUxéjé’ug. g1UI020.UE1 Wushoutdnfiduienswiy 0
UsBtinohddutiscandmgman.

L4

13808 utuy Youd uswougeiusy ﬁjﬁu‘iﬁﬁn‘tmgnejcsum HyueBRdud
fiesniwemincuuButie) (anaerobic baffled reactor, ABR). nudntiofiasy coudy
eonudlinfiusoruouidy (nxneus)) Herouw. nndjnzmnfnnIinssndyd
Jedntinw waz YUtz sﬁeunﬂw‘cméuﬂcﬁnﬁ} 210107730 BOD tic390% 89
nodusyuindsusenazhindizsitiBnd vavudin. ddnw § azang ¢ iy
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ejmummntwuanmSj DEWATS . nieu fifidiou ’%umSUU"I&J\CU?}mBjLEQ
haguiiv, moeesilndnoresfincun send wdieifinaznsy. toanwéh
93stuiidnTaudy i) r.haumtsn‘tmm‘tu,jaj@u, mutmeeinasmontie) wi tntug
ﬁu@uaeyﬁsﬁnc’ﬁﬁu zf1§ljﬁjsllu (Down-Pipes) (SnTdno1ws19 1z 118918300293
sﬂjaeamnﬁj, °E1J2utuuznmeumcso‘imm‘tmajau (down- shaft) canewniu iy hae
wﬂaucmnumﬂuau csn?muucUumﬂjcasnmnmam Uutwnaejmt‘ﬂsmnu BOD cfiu 150
mg/| mmnmunnaunjuumnauwummmusamnuuvaums; (Ulrich, et al., 2009). t1}3
couDDuaziEnontitng Numndjnznin, ctﬁﬁ%ésmmzﬁﬁsﬁg NgUInTS
Jelmungeydutd. ﬁjuuﬁﬁﬁmtcuugmﬁm Wuazdulol, Jusdunuuiyaniisy s
'muaustzmssJ njuumnamtcuuauzmj tijumtuijuuquﬂnmwﬂuasjmongu‘stJau
(39t UrAuUrawnouiune, amidnid caz SnwhipuiidusSofivw. 2suen
0w Tundadinely NuMIn 70% (13 95% 29IBOD «az 65% (1]) 90% 2
9 COD(Ulrich, et al., 2009) . tf3tytatinw, Judemucoarsudeutdienusinid

Suyu.

Manhole

Inflow == I
— Cutflow

T
Ainrentation I—t— Clarification
Inoculation of fresh
. , J‘ f I 1| wastewater with
AfH | - I activie sliec
__Sedimentation _ Anaerobic .. Fimal _
chamber treatment chambers Settler

su % 2.5-5 nudndinutiesniweinin tnu ulganune) aowudl) 2 fjsfinnensy wax

Hawuududie (ADB, 2021)

£n10 Rz NWTITYI NIUSeNLUY

o

umznmumzsjnjmmunsuccuumumnmsmawccuuau tar porutozetndlew, (33
argouunwAnnzney. fdnazneuduiiidngy & zmuajmnucamajmjtstoan
1.5-2.5 aaT.Uj uunnzn. Hraztu BOD mmauaumsnmﬂjaauwﬂu, NEN DAY
2u3). n°|ufﬁ§1°|329jf]jaau%UUzﬁumuUﬁﬁm"’nﬁﬁgmcﬁj:'m]zﬁmu‘cuggljgm. A0
NIUCINg taz FHutd Sus&ofiumn (Lttbugu te, § thsulnT) UrBudramuiivi
(81 o thesnfisentuuuid ciy wUucwemmwsnmcca‘tmwuo;u Kz 3039391,
RoufignuEng Bete Huwielus. 2nnumnssnttuu nQndInEnsusen 910w
audulnuwsifign Gmizeenggu, nudidutiouemma, Uiguunin § Jséoud.
mneey HitindtsBnazneutng swfin nowndnddie) loatndivdouAuin tm dey
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Maug9Il}y , Usuiiasfnda tWmdsuddinnzney. nuninnzney «ly

noUcigégconaz L.

Sunenew g2
otuH9RD
veniiu, numiio doteliy vl tGeniiuin § Goul. Somnucencd
OENoY, (AU, KL ﬁ05ncwmfj'|c‘fjsutcﬂumjﬁoiljum"‘?'l‘ljﬁunsﬁuﬁ
drdndiwiweeiifinneneudin. aowucnni1ivesjsunzyl, mwyuajm‘ﬁcﬁmmﬁu,
mu‘cmm,uam.uésw negnAmaolmceiy, waz, WHSouiigsuno, mucciJj
SutiounoruSeu mjzmnawmcsn‘tmuwmmaj muaoajasu 9mmmmmcmncmm i
zmuozn‘twmuuUanﬂUUUmUijasjmmmmen mtummjzn (e ccmucm (lamellae),
Breznuiwiiviidnozney, g nuln g ;mnegnuiiou (coagulants) wlug93N1)

(9.

38nnznsy ficgdaesiia ABR Ao3clutinin g diomInninegidoumie digiuan
U33. thosnjo Innefcdo wnouldigjfinnzneutuudsdudsg1u, nutinnensy
Uty swnfinguly fsfinneney condon g Wwenoliydintulagneuoiial ((u:

93ngL Alnzaaty). nusencuuiivlfiefinaznay cLuduiGIonTadulin
U UsudUnUadsuuU0LV ((H3R00g1) H18TUQU § cuutuNIoULLINLINSY,

[a)

£3U ABR fiudintulagSudienwAnnzneudin. esuenzeiindwza3uniu
OnneBulu 2 o 200 m?. 2183819 tsI03N (HRT) 48 — 72 S0y, nuineelin
c%au‘(méuﬁcﬁu 0.6 wlo/Zolu3, uax %ﬂuouﬁejﬁﬁﬂtméu —UMITN U’ﬁsj Wudnta
giuluniueencuy. woudy § s ey nnm‘Za‘ZumuesmcuucwscasummSj
mummsnmsmsaﬁmmnmsjmmntaﬂmj‘m (mumﬂjcaﬂmﬂ) tmaga"wﬂummmm
nutissuuditiogniuenin W ABR DnnsGudodtEfindiu desamusSuwdussd.
WeEntFewiisi SRvwiy tarunfisindudunzan gruneentutd, fadude

Jisuazuivgiuingsen.

e NIee 2

Sy e

(5) mumsjﬁtﬁsjmusﬂmn (Anaerobic Filter)

$Qot

a. 2yuiioty

(e g ijjusiinduigunegdiisiniueinin, fjifinnznsuseinfiofistwoiniijdedn
Augunsuiionweinin. HeziivwesIiifinnzneuclutesiiviu Tudnneusiiil.

f3UeBRSumn3Bozwwi Sowdiivt Syddiegnes oy § ugwnénﬁuiﬁcé’suﬁ?ugn
3 Buordeinetitéemn. SozuoviiInuwdeutmo ﬁns’;ﬁuﬁuﬁou’ﬂﬂasjﬁnazgmm
wIusrywn wax BnldiSonSiaznin s'JesJazmw?uazuzm"’ﬁﬂtiy}smﬁmﬁijJ. NN
F0m0ue) waz BOD Ina‘léﬁﬁmu%mmni’m@‘tﬁ (1990%, (13813 10N Inned
wSoliuastEus U 50% ez 80%. UrSuwtuinsraudhifnirio iy 9150 was
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InneBazdtmd 15% eortulnscaudigola (TN). cfidagtonaw, UrBunmuiicuud
Wcdud1 nugntivgnwEnH 25-30% esjéazuaumsﬁwﬁoﬁawmcﬁsw‘(ma.
(Hacluaiinesnlssivenasd fingntiudigolo, UsSnfwwnudntiofitnd Suenas
mja'lauasjﬁuﬁnenﬁu 2ensiioy %"I.UﬂﬂtgmcflﬁﬁjﬁSjZﬁE%OﬁO&JﬁU%ﬂU 3 Ky cﬁo
musomumjgjucaj c.usamcijsauzuucaumjwmsmcﬁo oulioy, musmmmumoau
‘Euzngm Usummjm Joliey munnsomu tar Entibaowtonuty Wisuditide
213211 mumm.u.m nn‘tauutamnjmj w8133 waz 'aa.,auzntnezu‘cmo '-a.,'qnm'enesn
W. SuazBuiion fegtdidreen (Belunuafiuty. Zﬂjﬂ"lllmjﬂUﬂﬁJ § N¥05une93

2

JTUIU 99N cZ]Jﬂ"I‘]JZﬂ"IE]Oﬂ.U?I”SﬂOZUﬂUUSﬂI]‘_’]U Anxe ?H.LJ’IOESO%?]U\EO

Manhole
— O | S— | S— | S—
Inflow b I [ [
Scum —— o ‘ ‘ | ’——v Outflow
1 1 — Q 1 o oo (° % % C % o° -
Sedimentation S % ° o o Soloo % %00 Fil
- 7o "o Nl DR ilter mass

Decomposition — N I P S S 2 )

Sedimentation

—+———— Filter chambers ——
chamber

suth 2.5-6 nudndnazeodeInueminlnudigaeiugu. Q0w Hifinaznsw 2 s,
Az 3UN9ISorww (ADB, 2021)
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b. 2700 €ay NIUTRIRLUT NIUSSNEUY

onrsodundie wax 5tznsgjsm'l‘sm'asa'lmnganﬁunmﬁumej, NWCUNNSY (ATNI
Anneneudineiuandu. Wwijiinnzney @ﬁUﬁﬂéUﬂSjﬁﬁSjﬂﬂueﬂﬂﬂﬂ, goulmedsague
ArAUAE Axfnidneen. WeruziitBnasneucandgmin § dntuladic
NSy ((Bu: H9508uiIdedo) Higurninlsddunmbnazney fua, azlugzomn
wsa njcwnmjmmUnmmccao*«auunjmmunsucwuugguuumu 213U nuddncuy
1moUgu & Usnsutiouduneidtienmeinin fHudiniulas oy 3y : Anaerobic
Baffled Reactor , nwssnuuuloudd & figyfinniznoy cUuznumgm‘Z'acUuwmo. InnzQ
cci’mﬁﬁmu“ﬁu’ﬁﬁ%‘tméu (Upflow) cc.L'J11°té‘Zw2“uUz?'iﬁﬂcﬁwmumejﬁﬁejmuemm wazJu
mnmsuaawwu‘cUtnaejaavuaumauﬂ finJjgen. twssuuvnmanmu‘tmma"znm
QoY a"numnsjeltmusannnsjmjzmsu 0.3 wlin. BoSnunnnusencuufing Hi5
BunzfudniudsGionune) wlu i istios3n (HRT). Sausintdits HRT
12 11 36 50103, ﬁm‘iau’ﬂﬂm"'nﬁﬂjénﬁuuz‘jnﬁtsu fazfoln cay ﬁ§?mtﬁﬁ1§’1as@nc5u
nweniiu tcﬂuﬁnasusasj§1Jm93m"'§1uz_mttuu. nﬂ1Ja"l1mozﬁcﬁuéuazméﬂjmﬂnéjmmm
Ay SoruouiiBofiy BySnth vt bus ﬁnzﬁwﬂunwuéuuuﬁutnucﬁsz"’nﬁuﬁa
MJIuyng m® 283U§J.U‘10U?1]1:’|3Uunn§w‘1 anaunﬂa:ua.,zmsmauumsmwwo sa.,mmj
90 011 300 M>. CﬁlJtJ’I?\llm’IjUJ’muC’ESjOO?\luOC’ISj cJUYEmdrg 12- ;1 55-mm. SUTiU
598 56 Wihestiy, Snvzqidy: fu, fuda § GUS, gy, Ruwdaty, § Hevwsa
ONzwIz ﬁnﬁﬁéc%sug. ey q iy eanaefnints unwesncuugemuida
Ao :nmz"n'.pjénms;nésj‘iﬁmnzﬁsajmmméﬂtﬁj‘cﬁ ((ungcBa). deEn o
wfigdi DRy car ufiondudunsat Funeen Wi, HadutiesBieuas
UIU9IUNISSN.

c. UztwngeIijusinauiutisjniusnincuuguis)

c-1 njang.z/z/z/z/]? Higiedio) sivsnsvii=dr5e1ddeineinoavydud
97 aaz Suc19)

. Jensulueguguolifimendiiug iyt tditadsy tmassnuain wisjau Suiy
AUNDLAUINAS U udiginty.

. fiog e tySu (Upflow) neduniufinnznsy 293:10i2] €Az Nugsumnin
S9azmn.
. Innzfcdotiognegawniin BOD 50-80 % 2zuziivadautyeiudy.
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toun leve

1 LI L «Q 1 R s 4
SUS1) 2.5-7 gNNIWUIWACUUUNSINIUSIMNIN. J2UU 3 WINJF2UA: 7INNOSN3SY, 1))

o S & a o S & ' Y
AUIWhsINWeININ, (AT S0ILQiune) (N¥gondy, salily, 201).
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(4) éﬂjnsjm:j.uTnu‘tﬁﬁﬁgﬂl@uuﬁﬂﬁumuaajusn (Horizontal Subsurface Flow
Constructed Wetland (Planted Gravel Filter))

(3

593N Tme) 0% way 10 deudosdinGumiuiiynd Tutiu (Sud éﬂjmsynjutnu
u'ﬁﬁﬂ‘tq]' UtltunIuRDIUBY. S0KLQneLNIINSTYWIN senanidsulugsusi
Duey

«9

JuSIMUR0ILeY, L UL zn'msja.,mmmnnusvmmwtnumuau Sfiune)ts
Wuvsuiudeeydio, Wuveuiicinfisuiiay '%UU\COU"ljZDJUﬂj, (T 9IDTYWINA1I).
ifcoudadusuund i lugegzwos car 33uStdieInwenin ey Snawqdlny
minouime, ﬁm::t%n‘Ezﬁctz'jnﬁcsUﬁsjmu91nm:numﬁ;rjuﬁ9ué_l?uﬁmﬁ €z 198
S0gz0d3nzmmn Bunjofivfivdidndugy WwurSumdniisstumieasm. nwsudy
negxlutédfindugonlndtnusinesgiio.

+ Oxygen Manhole

|nf|OW T T——Hh
Sand —s 52
Rocks — RS ﬂ s Outflow
Coarse gravel Bt
Cross atai
Fdistribution +——— Main filter body ——
trench storage

SU 2.5-8 919119 OoudiucaziinUigzaniugie (ADB, 2021)

b. 211100 £y NIWLIRLVINIWSDNLUY

QM

nussnuuy v1netioudiviiiiio fnirdotouusSuw cay QUUzIURS S
aoufiydauendndin. nuiindutansofiveuoudio) way HWoNLADNTY NI a3
a7y Aogthdiaazua. fudiotindio (9201UNS13 QU ADWIIN) F13NDWUSINFIUINLYFIFO,
goviudisindy (no10e10 gu noWN31) nouguUsEnfiniw numingsisn. Wnuio
Wedo, Stiutesidietivinty 5 o 10 wlingey & Au. degudsunudntiofl
dedndiww way Jefiunweniiy, nudidionsy «az nudadodncduinowudisiuge.
tcaaﬁ"lm"’tént’ﬂugu‘m gundsemadieEalicnesuoundiiigertadndegudicdy
WS, Bu: mudyedutuusudutuios wae tumsa (nitrification) «as nugOdey
BOD. ciisganiud.usoty, awmsjaomunnssmouaussjmmumumaumu‘m (B
mgeotextllem sznino) twetsn?mcaumj‘tmaejm?umummnnusmwn‘tnn Ju
nouaLtiy tay ndy. ientnzawmutgddinnguiiv, noudeaitdmsr. de
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mmaumuwuaju‘cavuau ( am;)j'asu) myncEadieencuu gt way Solhd
nacange Mugiddiv. twstwuuuanmwﬂumumun?majm Govtidnoussawintd
Eunwiineulnumigeeniigiuintsucds. muaau?mam?acws‘imauuaawcan 0.5 M
1 o by 2zoniisy, Ju, JJ2UU]J’IOJ’]O’I_°]U1JJE§3JCJ’|%3JN’I_°] 3 11 32 L. (f3o10n01u
rUu‘tu‘mm'a.,mnsnnumwnmmu nuaﬂuncﬂumususmaunu anaunmsmﬂjmsn
(BuSngeQPET H3mo, ‘tn’qnm?gUﬂjuuuanmuu?uguﬁugum. WeSuusiiunmuty fi
o906, axdui ‘ZUE’uJan cLuiuBaznd 5 m1 15 gudmnawindu. dunudiieg
‘ngnmwuamgum?nzmj mmmn'a.,taumufn?uajtton:as.uzna.uau ofiututiousu
2N KAy .usmznnmj €L (AN, néi Reed Phragmltes australis, tijmmjmenzn
foucieramnsnasjueuge)iugruindyfiiivesssunes.
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(5) 91(ouej)Fenjuazwiwu (WSPs)

yuiiotw

S\%t

a.

o1 (Uusj)aunjuauwﬂu(Waste Stabilization Ponds ,WSPs) EEJJlJUllsijanJ
unnTme. maumumun 3, suyizwin 1 Wlouxuudgo § Usdudsaw. o
oJanuuzwadunind: worditiesnuemin, Wwwosddeinuema § Semahts,
1y Twwrosfisgmueinin (maturation). whazéhy Inwdado cas nusencuUlLw
1., ueniiv, ﬁunamzr%sufu;ﬁﬁw’ﬂugn, touddeudoudiurngndEenieinio
Wwmgnluwosdieniuenia ﬁ Demnntd, ‘Zuzn"’an ‘tszﬂén‘Zuwﬂa.,ﬁSJnmemm,
SFunmuintindiigniidiutus. aumsumuuwocus;’]mu 8°IjUC18jT]°lﬂJ8°m°IO’%ulﬂOZUu
arEumndnzmonzeiiidey. £13SnHEumndudy U woues JJZUﬂOuUE]SjT]"lﬂJS"lJ’HO
nemasnnouEnzeyliy. nufinazney war nudeuuwosdtiesnusinintuSudu
duwwTunzney awmiInmineg) caz BOD gsn. louniuwdjuninusudinznindul
1w (methane), 95U80&EeINWeININ SLINNIINtAEH] 60% 299 BOD. Hcdeuam
ndndinwwozdtieniuemn coudstum sytuwozdtiemiuemnin § Semantd
lnudwgnze) WSPs, Usufi BOD fnindneentumendiiu. Sndrauclugzoue) U
aucmjam%jmjmioyau mucnwa NUIWPIUERIN, €T MURAOL) TnaIe (Is

P

(m tusengtaunnmaneanamamu Juastzuduwozainenin (anoxic §i Ude)
naweMNIn (anaerobic).

mmttajﬁ%uﬁj'a"a"ﬁu (L 998 ‘Eﬁﬁuﬁuéﬂjﬁﬂ fisufiviiv, §1083n8e3nmy
21N (KA Umsajmnsmmm.ummnwsu BOD ity 75%. 913¢i9Inwemnin .u
'anuvajcwsm'amasw"um gouspdtiomiueinin war Seminnts, war 9190899
nuema  Janusdydentia BOD. muztudugating 203 91jm‘immumun‘tu
AeUIRN, snmsajmnsmm H9fncBud ousein, zmSjUzJa"unU g eadiny. (o)
amawuwueﬂjmmuman nuEsnrres) Surnfindutddissanegicnosuindds
no1LENHT0. Mg HFarcns) seisudnSiaudtului war gaduninusy
‘cnésn‘can’m"‘ﬁnﬁﬂjéucﬁsésctﬂnﬁcsumw?a ervmnusymanduatiwrSsmbuags
Funwnniensy, nowdusuesiBndranaraiigIsn ‘Eumsnmjtou oz gty
neuNgBy. NuUsdudumuhiurgn 533380 HBnSrauiiazatd.
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Inflow :W\I Outlow
‘ g Y

Pathogen removal -

by UV light \\‘
i . .
Y gl _-7 - Sedimentation

SU 2.5-9 NMugAZeiiouLannn
b. 211100 €Y NIWTRIRSUINIWSSNEUU

mjmjmuamman 2 Q) 5 «do, 9131J1£tuuum83n'11191mn Jtauzoq1fiiény tauzdu 1
83} 73, mwn:njsaﬂj 2 zwior (Faculative pond) nouEnldilnowucEn 1o 2.5 wdin
.U\EQEJUEOQ"lﬂjEHj 5 — 30 Ju. Inneficado, 8fisnweinin JaowwEneIn 0.5 m

[

1.5 wedin. 13rerfolidnointtadionidomntulnsiau cavuegiEa doulmdeen

antdeucSeuzduiivtsin waz/q 33300 tzlJ"'ez'jJJamus.,m‘tuasjtéswumn?uauﬁu
23, .UUtU:Jletzm1.,21uz}1'a.,21‘13913c193nm91mn mﬂuttmjmmnu mwwumnsu(cusjmtu)
ct.uuuaomumcuUczusaalmmumjws‘cauu € cwsUsjnusuuwmmmwmu €z Sdo
senan1). ondiesnwdsfiy dedWihd udtuluddudu. Sogeiideunidsod
(3u: Qunuso, LagouInnse, 0 BuiiUznauieasiv, gj'1UﬂmﬁﬂTécﬁscémTﬁﬁoazqﬁuéu.
nﬂu?éﬁnasgﬁgn, nouSaleniudsus) tw"’eﬂejﬁuﬁmm‘tu_]tgw Az fioney. e
Uo9Rud WAy wax Snd1tudud wax dstesiudWidudadatutus, tiegdnw
H1980t5.
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(6) Tanxz1g (Johkasou)

S\%!

a. eyuiiotu

gej2unsudintlunideiines) Yanslg (Johkasou) SH0tull (suz.5-10):

o

nmuddn2uiin: NINKIFUINCLN8NNDU3NNIINIVLWIL;

mumunaumaSj aauaums_jmusmm W Ussaumﬂsaﬂuﬁucﬁsuéja mnfiavaride
n3ndussen. t:uejmmuauamwuauwuuummna.,u:mmtuu 'a:a.,auzn?znunm'a.,
fnceunsenaniiu caz fnirinsentudungney. Faniy, nuasoay
SnTdhIwou coliform manIEmoImae.

(1) nwddinudn (2) mudningutiz
————————— P e >
Sl d a2mugisy (Y, 8 . n
} muccacjznmmccaj }muﬁﬁoﬁuaziﬁoﬁaz}TIWIJEEUTIUUTISU'?W%U} 4nNMRAZ9 }ﬁ‘cﬁ%un
me Y aensy ) “ontio
= 02Ny - MudnNznNay
- Muiunhznay
Zune) v u azney
Snutnudju nanee) (aenew)

$U 2.5-10 2unsunwdatindunugsy 1anslg (Johkasod)

Yn3813299 Johkasou aouazidiudydtul:

e Uzunlnidunnsn
coutagdnunnz i dEunumiolouSone Jufinsgoiiay, tagam,
NBuFY KAz Nneso (MLIT), EJAL;JIJ. U0z wiaIdn udztuininds
WOHUE@NEA 1~12 MugUUzLUSIUsusen,

Btiazcny Wediutumnzaiizey tngsingdguinnsnuesiJohkasou
é‘lj@ng.

o UzunlagdnitéSuludPuciy Johkasou Htdinszmlicintutagnmwdadodi
oAU 1Ay 9snwuulngfng KAy nowKWINIsWITHIEI0.
Yrwoltaomunufingeunmudzeudunmuabugu was Suslou MLIT
1 Burdnfwiudimnguiiv § Andwzawauinnznwingdai.
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b. 103813

Juzwnmiynee) Johkasou, wOangzuzdio twintSn dlaydducandganaziudido
(CUUURDLFY clU:

o MWTSUIgININ MFUUSNSININ wAr JYoyulSnenoy uas,
e HAofjeurneugide
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c. Ystwnee) Johkasou
c-1. Yztwamuriraa BOD (Anaerobic filter- contact aeration process)
tﬁe?n(a:t‘ﬂn)

o UzwnlayFuannzniu

o HWOLANHIBIGNUD): 5-50 Au

o Urdntiwwnwdida: Snnniwniia BOD > 90%, BOD2sjuisussn <
2omg/L

Chlorine tablets are filled.

Wastewater first  Sludge is transferred to _Foraeration | For airlift of sludge
flows into the . anaerobic filter tank by airlift

anaerobic filter tar  pump.

.
‘e
‘e
.,

Influent

“Supernatant is
discharged after
disinfection.

ol ’ y Contz 7 Sedime
Solidmatteris aeration T ntation
separated from ‘

wastewater. Aerobically treated

water is separated
from suspended
solids.

Degradation of organic matter and
oxidation of ammonia proceed by
aerobic microorganism.

+ Solids and sludge are stored

+ BOD and sludge amounts are
reduced by anaerobic /8
microorganisms (anaerobic & ujout
digestion) : i

Aeration pipe Backwashing pipe

<Flow> Air

\/

—p Anaerobic filter -—p Contact aeration - Sedimentation -—p Disinfection tank_.
Inf. tank tank tank Eff.

A_A=>] 4 |

Sloughed sludge Settled sludge

su 2.5-11 foélyzegtanely Johkasou) (Uztwoniumiin BOD)
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c-2. Yzrwanauniintulnscau (Anaerobic filter moving bed biofilm
filtration process)

(e u( azdn)
o UziwnlnyFgnittSuluggdu
o WoUAU NTETH (NUD): 2zoniniisy (Budiivuinnzniugsiiitzan)

o Urdntiwwnwdadin: BODdsusen < 2omg/L «ay TNusdsugen < 20
mg/L

Water=» Sludge =  Air = Recirculation water

(For denitrification)
----------------------------------------------------------- iz-o-r-él.udge transfer | For aeration

Sludge and recirculation water is transferred to the : :
anaerobic filter tank by airlift pump. FC;f‘feCerUh'ﬂon

Influent

The Flow equalization +
section is installed to ge
stable sedimentation
separation performancei,

.

F|OW.
-=@qualization
section 4

-

! ’i.,

"y g e
Ea | EES

rcie— PR A

Piofilm-
iltration

Sludge

+ Solids and sludge are stored
+ BOD and sludge amounts are reduced by
anaerobic microorganisms (anaerobic

digestion)

The moving bed
part s filled with
granular media and
aerated.

5 = M Biofilm-
Aeration pipe 3 filtration

The filtration part is filled with media for the
filtration suspended solids.

<Flow> Recirculation water Air
Airmpl ¥

Anaerobic filter i = Biofilm filtration Disinfection tan
Inf. mefp 0SSR ST Moving hed S e ke .

A Air =p]

Sludge (Backwashing wastewater)

su2.5-12 fodyzelanely (Uswanwumintuinsiav)
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2
o J

(7) azludnd todudeu KIDS (Kind Integrated Digestion Strand)

$Ooe

a. 2yudioty

2
as °

asDunmudndodudey  KIDS (sU 2577 ) Bheudnzrodonty o1tdaTiu
TUﬁjUsﬁﬁﬁmﬁﬁﬁﬁjmmmalﬁ’m:lw Hcdeu Iud0cQtoNIg Hhnwiacen "c”wejmu
2110 " (T "UC’]Sjﬂ"IUS’m’IO " gefufiu. 9c8udigINIueINIn KL aauauumsajmu
21170 zﬁmn@nucauawooaugmamj Ueeacdriivazdsy way EotHmoluasdolu

198X YE T,

S0z KIDS  £1391n308¢Q) 2?1131.u’1‘Céﬁu?uﬁzﬁﬁaowu‘ﬁuﬁj‘tu‘tauvmo :
Touavcwﬂucwucémmmu‘té "¢J19 AT (polyethylene resin)" znm.uaw‘cwwﬂ
dutnguniyes) " €y 5.5 LU, (ar susulunulnowso war a01wnd1 50
g96clio, war nowgy 25 E96udo (sU2.5-12 ), way WnulBuesfinlusty, Aawtd sy
AR3ea KIDS" .

P

zUsjmmnzﬁesnmnmjzh.uzﬁwéﬂj l’.:ﬁﬂJﬁOﬂ’ljsjﬂgluﬂ KIDS 1, 232019
snamummwu (e csn‘imamauaummjewssuccsuanaunmamj nnmsnssn‘wmﬂ
"SuRtidtEuenemn” mmum Annaiuniudadn iy 9109110830 MINNL I
mmmmwse@ejﬁgasauumsjmusmm cUuTinggsu1IR0W (e
fnfringenWwdnuwmngoutenemn  fiouue, ©ay ﬁmucénmzﬁjvéaﬁuuymzﬁs.
ciy‘)’lénﬂ’ljzﬁj, Tnonwdidincuuieniueinin Ay ndsuuuddenIuenIn, NI
Obodicinnzney dueciudugté.

. H9dounn
Uacga

Measuring
)

yagen

Flow Equalization Tank Contact Aeration Tank Sedimentation
ﬁjﬁué‘uqnmu‘tma t9dadinenao Tank

9dnosney

SU2.5-11 Tajsﬂj;a::i‘JUﬁﬂﬁnﬁﬂtﬁeutnu?éﬁnmgﬁmuKIDS (JICA and Accrete
Co., Ltd, 2018)
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SUWW2.5-12 éﬁnmsj (KIDS) (JICA and Accrete Co., Ltd, 2018)

Sfinawddn KIDS wluouzdu é]’15Umuﬁﬂﬁmﬁﬂcésuéjwm’lmm LA 1L
Is3911, cam;anunumcﬁswauau .umwmamuamsn:m e (onznew sisy. 3%
nu nensuy why wwzduddulswotndudey &U}Jm‘imu , 0 :Haumci’lsu
n1INIEN €r gudy, JudeInunéuasidigisnite. yenaND , nowIIO1 "o
nznautiiey” suen21UDT "MmuNIFnnznauduiaus” S tholiesds .

Budzlmundndgpignfgauinddiudeudatind WEaULE.
Hegaind Sumngoudeuting uazbuindin, BudututEiiesgagueudntio
gJ‘Cc”wﬁm’J°|jgucéjToUQnc5u§’mz’10u‘fumumnmmjéhj.
grnudigiuinin?stédniusdnfiuuloonudinueuesndndmydiiieejveuiatio
lnugrweIvyacin - way Ysgusuiiddudo, nuwiindulatieehdnueudndnlol
cOudumItme. G, Hrindnuwfindivevintinluveuesndniiddcdo,
FourfiygrunintEdudeuesndntd.  vnnzmudiiuiugiunEodutiidy. 5o
azofonty  $1180ewdy.  309:0KIDS  wiuszdnnsiuiialouniuazateeagdu
got, Gybu, DuasdfngzgefiolosdsdUV § §3083niutasroaiduuy. Jngrn
KIDS 21010630t Tu%9.

b. nmwsenuuy way 901Uﬁ9]ﬂ'|ﬂ:

AzlunouaLd "913TuRuQuUNIVtY". ‘Euﬁauﬁﬁﬂcésmmmauﬁn
Scoudaowsidy ElUSmﬂtJ81JJ’]°I1JUjﬂJEEUj28quQ,U’IiJ €ar quUzwIWDI. "nranisiiey”
coudnouandu cwsUsj:nuecmasavmn‘imsu‘lmceﬂ‘w‘immau KIDS. Tunivsdu
"WINFOUNNE", cwscsn‘tmauuvwﬂueejmmmsumumun.uaawmmaj, 9130n0En
sucwumcchwscsn‘mevnemuaj € nwnesjccajmccaom% ‘tmesnmamzmoy
KIDS (Ea} erfiugnan ARISHY) ialet=3TR Usna’mu
f]°|m°1na’ﬂ?}jcaocuﬁsesaju:yo‘mgceﬂm, onfiognuuingoudids Wwhardady. azdy
Oolid Dgouficdeuting § suznoufivin, suwrndadunwtduyicaiiiemn, wax
ﬁU:Tmam‘f’mawﬁmué"lg}jénawﬁea. yenand, HIuEISWounaILLTNON TN
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Odandeugudy, Syttt "s1juunnzney” g8y, fuéifiufiv "Sdinw

H33080", tnud1gs9tuduqunaty).

mnmm’ﬁnasvz"’nmum, WEunududuor Somnufionzney wly 41% W "
onfnnzneaundn” war 50% W "Tdew". lnufiotUlunazdeedidneneus,
socmnufinneney wlu 100 (§) 75%, G35y, sawinditEorbucuds o
2933Ndnnsa.

c. Goélnyzediswounaruzaznon KIDS.

azdutrindndeu KIDS fndods i NIeRENEEY
9ﬂznmeejuumﬂﬁmvmmccmjam Snzuaenilon. a0 Tunwdado
Ngenuuy wlu 30 m3/.u €z go BOD '%’m 2oomg/L Tolisenor somg/L.azdudzn
sudnzueny, 9°|jUUgl.ugmmu‘Cm 919530unidy, 20a0299913Us8RS0, S19fnnzne
Qs ondsusineen.

Lz

suwwz2.5-13 zluddnUdeuinlg Snswqigau KiDs tta.,‘taw.,ajjmttajmtou 1 gu

2IMIVUZIISNEE TALTIZIN

F4

azDutdn KIDS oty &g isygmuduiiu ‘EuU:can"’Uu Usduwdicly 40 it &3
913000 2 gn, 2xownn31] 125600 X 7.9m X (In4m. NWHPDOUUE W 299 &
tJ’nJ.u’ntoaucmj‘tmcmummu‘cmesajBOD‘cmmoajfal’m 3500 mg/L Uadudzuioomg/L.
Whasll, ety 100 aaYujcu9jmmawc2u2uajasjmc2ﬂ
NNSTH gt uasgﬁ%‘i’lsnsnmmzﬁﬂ 5nauuu29ju°|cﬁ9uccmauaumccuuccmnmjm,

V]

OjUUI]’ISORI’IUIuﬂ‘W JJE]O‘W.UEEC’]ﬂC’]’IjﬂU JJlJ8‘1ﬂ'%uJJﬂD’IJJ'%’IEUUZﬂ'EluﬂuﬂjJJQDjUU’I

DtD
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Acfudndouidsy KIDS Gntgd Tulspugnda. Jeduwnizoomiad. widsu
BOD w1 somg/L, goutii thSuniudadnelu 3omg/L, €z (03836819 LUz 20
Solus.

2
L2 o as ° P

Azfudndouadey KIDS ol tGi1g3unudadnrdsugsispldmojouil .
(

v ' 1
Q °

JrdumliitiSunididoeiy 560 m® Al (nd13 2.5 wda (2 g0 x 23m x 5m),

(E3GAutaiunuiud 201, oznsy  UidgfinQngenuiduLsend 2017 (R

v '
°c <

auUzwIues Ui thSuniudidneud.
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(8) muguaeinrneueriu FSM: suejdniin (Lagoon)

S\%!

a. eyuiiotu

ueuiitidgudcludatio, tar aoUuMunELEIandeufisnndiody wax
no1UgIngerwwes urynciulf0, war Hdudeimiuchiteluanids, egdniin
MINOEN9U :nmoglzUusjmuﬁﬁmﬁﬂssammmznau (AT FAINNIWNINOZNSUINU
neneviifndsy. venamniy, Jugiwindsunsuiiv SAnwloslBSuwdy (drying bed)
Tunidudisiniu Guazoning waz n°1uﬁﬁoszywmﬁcéﬂﬁﬂasnccﬁo 0u3%inIgiy
N m""EéLLSjjwmﬂU cccﬁé’lﬁujwﬁazéﬂj wizdrdudisyBnuazuwiindine). tuegtnio
cUus’ljmummmugmuwua.uijm‘to (B9tiegiud Wii8 i tuuiiudy, cw’wjﬁﬂ 0
Scondouinduy. nvneu fnfudilume), war Enldieelieyiuds. fnargugge
Wlnug nuazdio warndynwsyuoJuniuaSug nuamas / nugalitieen
, céjTécomu,]wcﬁsw.

Tunfiuniy, nEnoy aﬂjaummﬂmzﬁumejmuo ca’l’jﬁaawui”]uﬁjtoanmzﬁﬂjm
zn’njaoywﬂuasjﬁmua HtiegnaueInio. Ucmjéumunsuznrmusu aumznﬂjcznjsnm‘co?m
Jgiendl 0.5 m. 208, awEn Wi IHumIuiidiody was Jsusenurmmnsunznay
Warnanngsy Wwwiordtiemnuenin Tndougzmel. nznay
cnuﬁjﬁnﬁﬁmsen‘wcﬁemneuz"’ncé’nﬁ’nsen‘tc’ﬁﬁugémma’laummccejﬁcé°|Umu 25-30%.
39suniudaliupudnnetigejoueididn  wly mwnéwﬁjﬁ, éuﬁugumxwuz’ﬁsjﬁu.
Aunattauzoani 1WA Suwdsy, (hetngoulnsguge tutunazuIs.

b. 2l «ay NI VINIWSONLUY

MSjtcbuﬁjﬁéﬂjﬁtﬁgmazzmm‘tmsl tar Heeinesmnandning, amwils
291219819, Nwinnensy, muauczﬁsaejmuﬁﬂ duwnrizney, J3.010, (RE 0B
211293&23 znjzmouwiummumnuaowcanmaj (NE wummmwumm nou. ¢agulisy
930U INCONAIIT, Hadelugiuoues, aunnmjaucwesuuunu.uueu
mmﬁwmumusnmmau nszuty, NdRISN, § cjsuteanczm Juwngsnen
ou U]CZ2?1JUUSjgl"IJJ"lC‘IJJfJUﬂuZnUm"IUC'I’%"IlJOIJ (NE cwneejuummu e cwjauzm)u
Fndy. Joneueinolhdudneneuiinsdsutiovgzuios UmSjmuemmcmmu 0 s
15 luouegdndn. sugydndn U0 LSQLUUSUSﬂj‘CmmJj, ccmmwssncwuwnsuamju (80
TnwMm3nneneutiito. Jugeojous) noudaorudydiy 13, ot cmuzmjusu
wr Usus1y e 2“mmcwscsn?mmumajsn§n mudioméds,  mudiaude
29930019I8NKEcRIRVg, (A mmeﬂesjanumgn (Y :'Sof]wcmmﬂjuﬁﬂcé’l‘wmwum
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ta310. nouluypindudloudsuaduiiisde Nuutdiviiatuiel td Tusue). g3 U niun
N etIddnu18auTudsudidn. AsynnnniuEitjigeifiuioty.

2 ft /
Maximum Water Level
\ 41t

lepcrmcahlc Liner

(if required)

» <

Wastewater ———p

SU2.5-14 28UdUNIW28BU8IVITN (Wang, Shammas, Williford, Chen, & Sakellaropoulos,
2007)

(8) nugunenznevsiu: fijdeusziucuuuigeinia (Anaerobic Digestion Tank)

VI

a. 2yuiioty

nudsugzmiolnudBemnin

ccunauuawmum’ljaauzmuzncmaumwmwuamm?auua’msu 299
einfitsuficonamyfivdedsugzgumodinznn.  Wesusiilnedswnesisunie
suuutitEeMIn, 2vuoumunIBonduluddudiiv. dejeuruudtioniueinio
ccbusUznsnﬁénéan”ﬁj etnlsesuouniutinuzzIN. azfuznuIngo TR
mmjmcc.Ujan (oWzea10, NUULINENY, NIVELIN299UYD Q% MOL2IINNIWYSY,
e O3uneednsnde. mnuswsm NN nnysuioma SuticinSumugnuy 10,
c.usam’mSjavzn"mnncmnmnssn‘iuajcuonaeumu.usnaccaw ngIgLLNOS L.
v13rdugeIfioldey AINODIWEONMYALNIASIIsUUY  "UIN" war "wd), @
sOuiilmocegioy war azlufilmocegmy, war undizzuounuciufnSy
Sutununn. oadid I3nseay, Yar8uiouguiumndinzninidy: 91380,
neneuaInndey, @09, Ay NNSInzMNdUg warnoymudsy. SHnnd
tar Sxzort swininlSdienovay war Puyjezuouni. mwdsutsinstass,
naundn, zﬁéﬁu‘ﬁumu acidogenesis (n°|1J§1ﬂjTuuam@jmmmm"’gwmazmu e 91
80330v0iidy), waz methanogenesis (Mudsuadnfitssugemindiazninduduy
(methane) «ar owninusuin  (nweuindsnigd) wly  JeAnIuwniynd
fcRoduludunsuazmdniutsucuudi@ieoniueinin. Methanogenesis U5ufineig
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6in, gwnanluln, «az ‘E5T,0scf-n1JL’L’JUcm:jéozw’lu?uazmé’ljéumsu methanogenesis.
(NSO WIU céljélou‘fmému'wugnsuﬁoammﬁcmu €Az 91wNINUSUINn ccﬂucéscﬁj
wuajj‘mznaUajmmmmm‘fammmwsuccuu Tdunniykden, muasaccuuumsjmum
mncUvngReNIlIRdss U0, B3zru0nrsoSuasGoiiado (e
JJE]O"I.U?I"I.U"]O%]jgl’la]Uﬂ’llJtJuE]OUJuZ\]jj"lllmﬂ(cmfu € memamsﬂmmnumm‘fa‘m
cusjmmawcauauasjmusja M09y, Lt mesnng: Unwzcmascwccmjmmmm
1Sl Uz, fyeusuinniindrsncdiednttdgnsgeon. ﬁj

gguu13819TNIN2 UV EPeSngriinngo, Lcmawmmouuﬁm‘cmaw’mmuoaj

@ &S
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Concrete roof or
Ground level removable pre-cast slab
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i A First inspection A Periodic inspection < Appropriate timing |
Around Johkasou Pipes and pits
+ Checking for he vermination of + Checking for underground pipelines
mosquitoes, flies, and other pests (depressions, bumps,...) (AA)
) + Checking for adhesion of foreign matters
+ Checking for bad odor () <)

............. Air blower

Checking for the position (A)
Checking for noise, vibration (A A)
Checking the air filter (A)

Replacement of the diaphragm and the
air filter ()

Airlift pump for circulation/ transfer
« Measurement the amount of circulation/ transfer (AA)
Lf U 1 + Cleaning of airlift pump and circulation/ transfer pipe

()

Disinfection

« Residual chlorine measurement (A)

+ Checking for the position of disinfection pipe (A &)
+ Replenish disinfectant (AA)

+ Checking for sludge and /or foreign matters (AA)

e - Sedimentation separation tank

: * Measurement of transparency, pH, and so on (A).
» Measurement of nitrogen concentration (A)

» Checking for sludge and/ or foreign matters  (A)

Anaerol;i;: filter tank Contact aeration tank

» Checking for scum and settled sludge (A) + Checking for aeration situation (AA)
+ Checking for clogging and/or shortcut in DO measurement (A)
the filter (A) Back washing and back washing wastewater transfer
+ Removal gas from filter (O) Cleaning of aeration pipe ()
+ Sludge transfer ()
+ DO measurement ()

$U 3.4-7 3nnoaniniudiciugiu «ar vIgISnaes) 1ansly (Johkasou)
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29‘@0 S= 1.0 1.0 mg/L | Titration
Sulfide
tulnseay TKN 35 35 mg/L | Kjeldahl
Nitrogen
talu _ccax vy FOG 20 20 ma/L. Sovent Extraction
Fat, Oil and Grease by Weight
C1IIERIONEIIWEIUNE) 1-5 LINCIETIUNIVAUaULTURE NN 1019975719757
nSacnn Suedn £1UI008T7) W fovioy Sy
AL 1in - 03 pH 6-9 4téirnda | pH Meter
potential of Hydrogen
U180 5 . I
_ _ Azide Modification at 20 °C
Biological Oxygen BODs 30 Mo/l |5 days
Demand 5 Days
3la0 Potassium Dichromate
Chemical Oxygen COD 125 mg/L Digestion ; Open Reflux or
Demand Closed Reflux
NINCRIU2OUIASY
Total Suspended TSS 50 mg/L Glass Fiber Filter Disc
Solid
tlnstanaay TKN 10 mg/L | Kjeldahl
Total Nitrogen
wiua Distillation and
Phenol CsHsOH 2 MYl | Aminoantipyrine Method 4
telu Fcaz vy FOG 50 ma/L Solvent Extraction by
Fat, Oil and Grease Weight
NINUARIATAILU TDS 400 MPN/m Dry Evaporation 103-105

Total Dissolved Solid

°C, 1 hour
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MInzRNenEIWSaVte -6 LInnenwnuanounuiuariionindigsesliunasue

ndaenn Sueaan MUINOETIY fogloy SNy
faowdufio & |y 5585 | O
g::ﬂrz?ngﬂ‘gjyﬂ’hrogen PH Meter
A N Ec 2,000 usS/cm
Electro-Conductivity
NINURJAL101 Dry Evaporation
TDS 1,300 mg/L o
Total Dissolved Solid d 103-105 °C, 1 hour
J180 5 : I
) i Azide Modification
Biological Oxygen BOD:s 30 mall | 2io00C . 5 days
Demand 5 Days
NINU2IU20UADY
Total Suspended TSS 30 mg/L Glass Fiber Filter Disc
Solid
rtIma MnO4 6.0 mg/L Titration
Per-manganese
‘csimsr«auaa‘m—m H>S 1.0 mg/L Titration
Hydrogen Sulfide
« Distilation and
‘an‘?m CN- 0.2 mg/L Pyridine Barbituric
Cyanide Acid
telu Fcaz SURNEGY FOG 50 mg/L Sol\_/ent Extraction by
Fat, Oil and Grease Weight
duttse CH20 1.0 mg/L Spectrophotometry
Formaldehyde
e Distillation and
ltua caz gy CeHsOH 1.0 mg/L Aminoantipyrine
Phenol and Cresol Method 4
ng_mnmj ) Cl- 1.0 mg/L Lodometric Method
Resident Chlorine
ﬂ"IJJ.lJC'lzZLIJ"IUQjSl Oeénado ﬁSji"Jﬁ mg/L General
Radioactive
S (e T A datatbie HFEnOEULE mg/L General
Color and Odor
il U Tabakitle ti9300 mg/L | General
Tar
Tameoin
Jn=d Atomic Absorption
Zn 5.0 mg/L
Zinc J (AA)
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lauju
Chromium Cr*® 0.3
Hexavalent
SR As 0.25
Arsenic
A 0021 14.5
ndaenn Sueaan MUINOETIY fogloy SNy
18] Cu 1.0
Copper
J1gen Hg 0.005
Mercury
ccsm.u;.u cd 0.03
Cadmium
D13 U Ba 1.0 _ _
Barium mg/L Atomic Absorption
AA
(R Se 0.02 (AA)
Selenium
U Pb 0.1
Lead
Hin= Ni 0.2
Nickel
«dygnits M 05
Manganese
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soutin 2 wlugoutijzelfodiyzesunnsnindidiunindotiszesasdu  Johkasou,
ornuinee)  Johkasou woubntasty Ht3Tunwdota  (Bu:  defdudismio,
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) Treatment performance
Number of users for design -
Glass | Type of treatment Treatment process BOD Effluent quality (mg/¢)
LBERIED | ™ g 0D N TP
5 50 100 200 500 2000 5000 i i
1 Combined Separation=contact aeration process — ! ' ‘ { — —
domestic ] ! ' . — — —
T Anaerabic filter-contact aeration process —: ! : 0% ormore | 20 orless
treatment Denitrification type anaerobic filer-contact aeration process — ' ' ' ' 20 0r less —
4 Flushtoilet | Septic tank process - - ] 1 | 55% ormore | 120 orless — — —
|——  wastewater T + + T :
5 treatment Land infiltration process e ——— [ ' §85: 55% ormore | $8: 250 orless - - -
6 Rotating biological contactor pracess ' - - - -
Contact aeration process .
Trickling filter process H ; —— 0% 0r more | 20 orless 300r less — —
Extended aeration process :
Conventional activaled sludge process ! ! —
7 Contact aeration and trickling filter process ' . - - .
. r ; : : : — 100orless 15 0r less — —
Cf‘unhnsd Coagulation separation process
[:3 ‘wastewater Contact aeration and activated carbon absorption process ' -
treaiment r T — 10orless 100r less — —
Coagulation separation and activated carbon absorption process = =
9 Nitrified water recirculation type activated sludge process ' - - - -
! ! ! ! : — 10 orless 150 less 20 or less 1or less
Tertiary treatment type denitrification dephosphorization process L o - - -
10 Nitrified water recirculation type activated sludge process -
- L L - 10 orless 150r less 150r less 1or less
Terliary freatment type denitrification dephosphorization process . 0 0 . -
11 Nitrified water recirculation type activated sludge process -
- L L - - 100rless 150 less 100r less 1orless
Tertiary treatment type denitrification dephosphorization process ; - - - -
12 Class: 6-11 COD (mgig): 60 S5 (mgi): 70 n-Hex (mgl2): 20 pH: 5.8-8,8 Total coliforms (Nmg): 3,000 or less
Emission standard 6-11 45 80 20 5.8-8.6 3,000 of less
der the Wats 11 30 50 20 5886 3,000 o less
;I;IIuﬁonanml:;l Law 7-11 15 15 20 5.8~8.8 3,000 or less
8 10 15 20 5.8~8.8 3,000 or less
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