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(Waterless System with Urine Diversion) N
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uRTA (Introduction)

goefdr

A JKID FHSRID] STATGH] IR TR0 ERADIS-
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2 YU SGURON, SR O YOTetel  fAmier T
PR de SuYTh UfAEwdl BRlcaR  JRIdH®I
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STHeTE FERHl TRgd M Aih | [EUls SgaEe!
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Systems and Technologies MH® YXIDHdIC IHJdIQ
TRYST B | dH AdTedr GRS X ARAHIE TR
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1191 Q: YOIl HIMDT (System Template)

I JRIHH TGRS 9gasd (Multi-step) Thare!
wUE GREINT TRUDT B TGAT BIEROS  Sca-Td!
fogafs e sifvm fadsa a1 wAIF=T EReaT
IR | TRABIS YMSH SAed  DIERels BRI
|8 (Functional Group) T SFaReATAA RB | 9
I BIRSTE 3wl I AEHT IR A=
yRfEwd! T R geEE TR | R aRawret
IMRAT Bl RTSGT Iugeh UfEwss aHRSH
R I BRI G 0 TR | ERAHE Yo
I YUTST@Ts fadll X GRIA AT o ISR o]
BN NMATS  FARATYE, AT qAT AHTHNR Ui
TCE | TS B GHEEIE SWUET g NI THRDI
BIERD! BN U@l Bhlc R JIRIRG  TRADS
Ut T T i |

I IATID] ST AXAHTS YU ST bb Ue®, Al
FHEI §B I IT0s SO AN TH A 9 IRAl

9 ISTS AT MU 570 | TR IH JRIHAT Seoiad
yfaftes ¥ yoeEe W Tl g5 |

IH YIS TARGAIS I arERel (e, T, au
), saee (IR e ™, R o ™, R g,
& ges anfl), wremw (Seefs, fAEfor el enf)
X IRRYIM g%y I9H Scofad ddbieud UfdftEwa!
BAlc TS |

HIfY JaTag RIS YUSIes AURQRE Sfee THR®!
O | 3T I9H H¥ X 9 UlaftcRe ey % Sifte
yfaftes Fae RS g6 |

IH ATID] URH] WISHI OS] WIHT IR DIexd!
THR, HRTA WE I UfAfEwar @@ R | S/
GUSH YU WIHT HEN &1, I X ARAWIS TUTHID!
o HE T wer aoiE aRTeT B | sk @reH

WL g 5P B | I9 WM o gel A aRawrs

JUSIEEIR a1 RS |

YOS 9: T @les UOTe! (Single Pit System)

oS! R Jredrel Wiesdieddl Tl YUmel (Flush
System with Twin Pits)

gt 3: fUHe Heodafeddl Ted Yome! (Flush
System with Urine Diversion)

gl ¢ fUHe AhoTdiedel gE&E Yome!
(Waterless System with Urine Diversion)

YUITeT 4:  SfPeoa-iRddl BB Y2Ne Yo

(Blackwater Treatment System with

Infiltration)
YS! & SHIRAD! BIOUHT TNET Yol

(Blackwater Treatment System with

Sewerage)
(31)-) Dfadqd geed yome! [(Semi-)

Centralised Treatment System]

PIINCE

YUTe!  W@ThT (System Template) =6 SUTH
UfAfEEad! GRS a1 T8 B STH®] AERAT ARAHTS
TRl e T Afds | BERdl d@fd I PR
Td TRIEA R FaReud  URHATR! SERAT RIS
YU BRBGHRSD §0 | ARABIS YU WhMHl IuG<h
yfaffEwsal IagRe (Logical) Figew Ugd TIRU®!
qUuf IoeR a1 $esRe sFaRy gieavEe

Seofad TUee HEl S Y, T g8y U vy
R @ UG BRI SJAIE UG §AIIS A AR
Yb1el UIRTD! B |
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@. WIsX (Product)

PIER, el ddal wud o fog=s, faff=r =Romn
I §8 | $1 BIR AIMES SARA W8 (ST
fon, fome anfe) 9= g1 ek ufaf Hare a1 ganTs
ZHHH] ST §70 (SR SO, VR, o ggat
g, R gee O k) X B WIeX FaRATuAd]
HI I 50 (S: Bal, geed gfaftee Aie
BRI 3MfR}) | A% WRADg Jome! fSorsd ™
S yumeEr M ¥ e oIk |99 yeRer
PEREEIR T SN §F AT< ool §9 |

] f¥E (Urine): A IRREC 3FERS TIOTS
qIfeR Wit a1 AP Brevaed e o 81 | a|Hn
IRRETS NMaIS A9+ RAT % 3 axg Ffed g9 |
I e v e a1 ol FfARiwer e w1
P UGB | ANRUGAT: YhoHl GUND AINES aEAT
AT yyo foex AN TEB STFHT TSSO, HEDRY
R Ule HA: 8 BT, o8 BRI I 9 B 91 55 |
T e 731 X I9AT 1 dRagw AINEe SUHNT T
GHGRM R U0 | FERUIT: W] A1E®] IRIRTC

iR fOeme fher/siaRiRd g7 |

@ =1 (Faeces): o @9 IRRee [ARea g
I U ARRNS dal a1 e UBRD! BiEX @ |
UHoH UG FRhe WRaX a9AT 9¢o foer oIfa =
TIT%UUI‘HHI ATgGISTH, IR X UICTH ZHhH2I: 930 UMH,
3%¢ UM R goly YHAN O | TARI Tdh IW e
9 FRIS HIERE, 90 BRY FRNRIAT I 9 I UWROIGIH!

3l g |

J fe=r ¢war g (Anal Cleansing Water): fa=r
TRESUS & g7 71 wrexur FAR$S | eI
THUcH fad ga1 oy IRF qy foexw™ wIsRurID!
IAEA §0 |

@& 9Y9F (Stormwater): ST YU SSTHI ERBT BT,
qIeHe], SoE™, SHIF 9d8 AfeH] § UFIers
YU 9 "e | fa¥wa: gagROT (Recharge), aTsiiaRoT
3 IMEHRIUF Hho ova fafdyr ufSpan uwanq dfat <&
91 SHIF GIgAl 9 T A auar g8l |

] ¥R (Greywater): TG a1 ARKIT ARHHE
SR WHgRI d1 HiSigel T, JEed, @ g,
BHE g1, W Wl T HAA IET g Byl
WO 8 | IR g9d fRafieees %eR

(Excreta) AMRE wQul <[ A= REfUeEE 9+
AR wa5 | S0 &1 BRI 9 SIfeRS fdher
[STETY] §1 R 878 | B UM TR 91 SR Wud
T UFIPI ¢o URIRI 91T HIERUMI 76 ¥ I8 Saanfad
BIERUMIDI Yo TR HRT WRIAF I 30 Hferd wmT

HTOTATID] WHUAT TG O |

@8 vouurl (Flushwater): € mss wamT
TR Ul ToHUEl B | I9dl @i gREa e
1 fisq Org Ul 9 A 9= B9 | STdEuTl,
WU (P ReNt wEre, gu/jEagE g,
ol Prareesede AReT @RI, wenfed
BERUHT Ifeds Ui FEEUMIRl WwOHT YR T
Ao |

@@ wfdw a¥g (Organic): FRA USRS SHaRIew
Sifd IvgHl UGB SRl GRBRI, WHEGRI, TadRerd
BIEx d1 a%g | IxaTeD Gricg-l UIAMHT BIER AaReATI,
RS HAd R vd ST 9o a1 geieEsdl St

e TgEe (Y9, Dodl gal, TRGISH! MR 3Mf)
Bl a1 o IR |

) f&=m gyBs a¥g (Dry Cleansing Material): dT=iia!
Gr1, HUS], Gg1 A TAN T A | IR TGOS
e I AU UUNeIe] SMURAT oo Hhed
R FERud T Afbe | ARFER g8 w3 IRA
I =TS, HUST 1 TAFYAH SR T8 gee oivs
fasu®! B9 X I qRgers AHaadn: ge far gu

TG FaRIIT T Ao |

@ s (Blackwater): o4, fUge ¥ wowurl
FEd fdT €Udl BexuE far R geA awgel
fRsT07 FIBUF BT | FrOUHA TEH g1 | SIeRS
fhery/Shary X fUEe g1 94 990 dass Mied

gD |

O feuo=g ¥Q  (Faecal Sludge): HBMUFT @t
fRafiae Weed & 99 er a1 e giRye
dal fewom @a1 8 | Rl fAkwer arer
AET, YUSRUl I[AR], AhG- TRUDHI WH I I
RIFEHT FEAMFID! IMURAT Ao dard  afasor
(Composition) T TR& UGB X IXDT IMMERAT T2MEH
YU X YARTHT FwTaT e 1R |



@ wofda @A (Treated Sludge): 31f¥& a1 gofa:
gl 1 GINR foaog dior uenfed dar 9D |
IS g B& 9= qUl yeied ARTST a1 gREd
Bal TS Dfe TIAW UIEE HSHADD! I IMM@! REd!
q=~1 HJISE |

@ feufdEs WX (Excreta): fedr ¥ fdms
fRsror feafiees BieR 81 | I9E Foaur ARige!
g | e JoreR * faRige! frae) drare! e
A1 31, el a1 daId] w1 B0 | I9H1 defendlorns
TR WU R BINSRS fdherm)/shan] s 7o |
feafiaEsg Wweve! aRATTT 9 5 |

@ PAHUFT (Brownwater): @& I THEUNID
fAsverR dou WS | R OFGERAT I9H <H
e e 9 fARmer g8 | awel Saed
G ol goadl (Urine Diverting Flush Toilet)
I §B | DD IRANT FHAUFID AEE IR
O | doNmE Fam g1 fFerg/Sian] ? difts aw

FEHUTIG &l UMfe® ) J9d] J1 gcad |

@ goo faw (Dried Faeces): fawmn ol a1 fom
APATSHT Td ST dUshd X STd AIRIAUTH] Hha X
HUSRY TNUfS e gomn 56 | gom ke agfea a1
% &9 7M1 Gt g0 IEHT Sifdd avg SX "
dfol 88 | g e smaaq e e goem
vy URRITS O | IgHe ammE]yl Uid]  JaeRIMl
gom feam g ofe feerg/siany g=: |fea g
HRET T |

1 yvsRe TRYSI fOE (Stored Urine): ¥USRUT e
FHIRA e woe! JRAT SrdTeIgsradss 3 TAIT
A HURY §6 SeR S SSgIagoH
(Hydrolisation) ®ff™5 | wreRY TRY®! fOaEAr figg
A Aol R 50 | amadn: e sifeRs
fhem/shames &9 | dRUM & AR WUSRUl
TR g eRS fhery/sharge! Sk S Hr=mE
B O |

@8 wefd Brexur (Effluent): TRIEM®T Bfe @ROT
UR RS X[ BRI [T S wmEe gieyer
BRIl TRNET BT 81 | A Hhod I HUSRUT
T (ard-) dfama wRiEE ufdftee AReo | weies
goe! X wfafder smeReEr A1 gUia: gRfea uf gwas
1 g TAN a1 faSi g i o e e af
FTHTD | YN BIERUID] JORR®! ATHRAT ITSTS
s 91 ToauHel WU TAN T Afes a1 @e
AT 3 UHID! A e afes |

@ 9 (Compost): Ve oy FRW FHT
IS0 | Al AR AE] SR BIOl a1 SOl gDl
§0 | THCors gREM (Hygienised) SUAT HYAT U=
T Ao | GRIET Hrreal sMeRS fhery/Sianss
N AFF T U §O | IJ9H dcfIwdrers A
YIYURID] A AN §6 |

@B I (Biogas): Afdas@! rguRerd Wi
95g gfcar MRe A= ewe! fsmer TRaras
975 | JEId: IRFGRET Yo <Rd wo Hfderd LA
N, Y 2RI Yo TR PreTSISIIRISS X Sid
TMES, UM T1 3T deag® HRYa] §°9 |

@ RFER fS%a1 (Forage): o, RmaR a1 Hfow
RAERAT g7 9o fowaes REER fwar sl
TEB | IHOE PR RGASOTs Garsd, died a1 Y
HIAT TANT T AfED |

A gTh AT RS Brex qefd yoms]
I A Bfead HUPIS iU ¥ SR FaRIaR
Fai IRYP B9 | awd auHl X ERUMes Sdrfad
PHIERP! AT YUTTe! WIHMT S@Ry iy IR Ffd
yfafeedl e TRYD! B9 |

IARAHTS YU X Ufdbewa! dus
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M. ®RIId AdE (Functional Group)

FRAG g fafEEd @ WE o N b ThRG!
PR B | O e TRl S YA g
=1 ypR®T diiewer TScl BRI AqEAl JIRITD!
B | HIER IWETARE WIEdl GRia st e
JuTe UfdfdEwars 4 d9el BRI HHEHT aRTeRul
TRYP! B | ST BIevors ool fIgas g
Gfade] SR FHEP! TAN THUS a1 §JU6 =1 AaeID
B9 | TR PR GHED! HHAIGA a1 BIY FaATITH
TESTS W | IRIGUEE | i Saifed BreRers
HHGT I WOSRU[TRNEE TRR GaMIea URie )
foes IRB | R SOETUD @Ml R Hhod
HUSRUI/TRET TR | &P BRG FHEOls BRD
g9 GISUD! B 91 ATS g AbAR] 9= g0
g afafewe S1f of 98 g W IR © |
affigd 4 SR FYgew FIgER B

JoR gexh¥ (User Interface), Ufafss U.1-
U.5: =Tl
Hhed X YUSRY/yAEH (Collection and
Storage/Treatment), Ufdf@ie® S.1-5.8: F=ial

C garl (Conveyance), UfAffE® C.1-C.6: UZa!
(31)-) Bfadqd UeiEE yome! [(Semi-)
Centralised Treatment], ufafe® T.1-T.6: R
AN 3/a1 fawsi= (Use and/or Disposal),
yfaffes D.1-D.8: e

Te UfAfer ol @ wHEs: @, g,
ugel, sRA X f@r Ig dur sHEh R U, S, G
T ¥ D A%q SFSUH B | TR G T8
IIAdT UAREEd BN Sh JIERAT fHdl YA
o RGP B | IR U1 & GoR gDl B UH
TRNeRE TN MM U4 3 JoR STHH & I
i SM8es | /AN S.1, €1, T.1, D.1 3nfee
AL Whod I HUSRUI/URIEH, gar, (3E-) dfadad
JINEE YOI dAT TR 3/a1 fauSiH JRTiad! g Udh
yRfeRE SEREs |

JoR gexha (User Interface) & fawr fiwme =
TN IS Fdid] UhR: T, dHrs, IRAS ATfad!
U T | YR D! B UG U G
R 88 | gOR STIHEAT WRIUF R GG ST
£ W IO JoR STRBHAIC SR § HIgRT
WRIE T | |

Hpod T WUSRUI/WEEM  (Collection and
Storage/Treatment) & JYoR SeIHHEAC Slad
BIED! FARIT D@+, WUSRU T WA yened
IR TG TEB | HISRUTD! AERAT AH g1 WUHIS I9
Hed! UfafdEware g1 UeEE 99 <A §9 | FHHRY
TN 3/ e oY oU ySieMd! Imavaddl U
o |

C gart (Conveyance) & WIeR®ls USCl BRI
TEAIE D] BRI TEAT oI HRIGS JHINS |
IqH] B =1 gfafdy a1 gondier g 1 a@fes |
T HHGd I HUSRU/URNEEEe  (3-) wfadd

&

TRIEAHRIP] BIERUTl garidl A1 dai TRYD! B |

(38-) dffeg weeE  [(Semi-) Centralised
Treatment] & &Rgel TWYAEE IR BRSO
TeNEE M SUGTh g1 Wod] URes SHees | aaH
TS, AHTH™IRD] HY $EAD! o1 ATIHAT T6 |
I FE A=<riael UlaftEwers JEER g§s  9qEdl
afiteRoT 7 |fbo | ufaftEs T.1-T.5 R BExur
TEEEET VAN §96 W9 U T.6 @&l URiEEE 9amn
TR |

TART R/a1 faEsiH  (Use and/or Disposal) &
I HIERSIS TRIEA U AP HUHAT dITEaReH
BHST FIGTS SHSes | f[IFes IRY a¥g ardmexe™
TPRIHAS R UM Wlod! §guas al Ja: TARTD
FIM SWR W ggues | TRIffd BiERels o
A T wUEl WA T U A | SR wenfed
PIERUMIOS 8 TS RN T 9o |

a1. ufdfer (Technology)

o W= e, Ay @1 @@ @ g9 Sanfd
DERGE GHOT ¥ ISRU[UREE, garl Td yeied
T I fSSga IR §6 | T8SC SR T
g &R Ufaftes gadaes | 9 R #1 = ufaffesar
SHeER! fgual B |



g. UOTicil [IbIdY UAor
(Using the System Template)

TS YOSl BRI e (Srel difed) X Sdred
DR (qa aifodn) e ®fge (Matrix) & X
P YU WIHMT FIeIRe ®uHl T RIga

TfatEeers WRgd IR |

NG PG Geos FRad v Rsvdr & T yome
RIS Ui A IgD! FANT TRTDI B | GUMS! @1l
R Ul IFeRIvEdEel gEEer TWIeR] sgo
TSR] BN &XE ST Ggamadl yaftEwd!
B b gD TN TIRTD] B | IOMS! WIHI=DI
D BT WHED! Ygoly A 3 A yegd IRTD!

|

R 3 &1 yone! Werel SRV YA RUST © |
e uga et A aifeere SR agEfEe ufaf
BAlCars AT T8 | I9 Yol Wb Hasl diF oY

By (fRwr, e ¥ ro9ur)) goR seXnd (Tod
FqY) T Y99 B I Bl B e e
TERSE | IR ARBTD! HOUFl Hhed X HISRY/
e (Wfed carg! R UfdeiR) ufaffis gawr 8 <
oo 31 X WRfAd weRuEE uRed g8 | S
fao Jarer garl (M) @ SRk "hd gari)
TR WO g9y IS4 BB | Je[Ee geitd oal
Tt BeRuH ARew | S yiitd BERuHers
g: (3-) Bfspd uRiE (391 a1 Srel 98/ |fad
RFeR) ufafy #oq weied RS | I98 geieufs
fARea genfd 3a1 ¥ yeNfda BreRuFers W= 3/a
o (Jd FdE YAR a1 Jas faweE) TR
T TR wERuHers A a1 faaee (R,
Arpfie a1 faaeH/yfaTa ol g gRon) ufafdes Amog
IR RSB |

o 2 BRI FHEAT TN RS gl TR YS! Wrbrh! D

EEN ¢/ Yaod ¥ RS (3r5) 5 e
R U (BN T gege ¢ R greye R

o

3 3 YUl WraT (System Template) - BIER SAERRY fAuo-a=ia] Y@

c2 SRIR ATHq

€3 TSI AT i o 05 Y
il | :

e

7 ERIET

%@q B m"\'q i D4 [
D5 iEILC

D.6 RENER/ R

@ ® & ®

OO v o ©

JHEIE HH $YC BRI FHEH U991 MR Aol «if<w figa= gies ¥R afse el usd | |
(@) 9 YRS $Ycew (f&wr, fUuE 3 woauHl) ) SREG TE (JoR gedd U) 909 admmmg AR
() PIOUF T8 | THA TID] BIGUT (3) BRI T8 (AHe ¥ HOSRYI[UREH S) Aftcd TATG! I YfIsRAT S+ 1
R (o) feare a1 3 g wieRuri uRed §796 | S QAT SRIaTs () SR W98 (gaml C) Sierih a1
ST A I TR (o) BRTG G498 [(318-) D TRIET B T] ool g3y deq §a5® | 9 a9 gl
fARe TefT wiERuFIerE J9l 981d a1 Srel 98 Hfow Rar ufaf wmmq weieq iRkwe | g9ae AiRkeyar
© RT3 I RN WU A ) BREG G9g (VAN /a1 g fA¥eE D) d&Ie! |as WIN
R gael fawem den Rferg, defie ¥ fawoH /[y ol g9 gRT ATt SaReine RS |

IARAHTS YU X Ufdbewa! dus

OIS ETehT

9%



WREDS YU X ufafiees |@ug

YOS ETehT

94

o 8 @1 IIERVA el gHIEwS IAIRd HIEd! B
SUYhH PR oS q@RaD W ARl SHEes
IBfeud SUHEESTE SMIT TR Jq AEFIaan: RwiRe
TREA |

WP WM d &7d SN Al SRIFAY JUaey 9EH |
Sifdaer gone! U BAle T Afdhe I S eS|
W, FHERO U UMY IUASy USB W1 BA | g
gl a1 WRe Ut 3 THeTH Bdl §IHas | JHS
o faeme @@ ¥ R 9o safte
TN T TN TgUEs I WARGael Sgite ufiter
JrRIfHarE FJUES |

U Wbl BAIcH fadEs:

$) G TPRD BIEX IGT O d [dgH B
Al ofRam T (S R e g ar
THHATT) |

@) I<h BISReTs ARATITD] BT SUYh g1 UOMS!
Qoo gfad T |

) TS YOI BN 8 SR GHE, el gl
BHle yRgd TRYPT §79, 91C gl o= |

H) FALIRAT IJAR  TUHEHSS QoR &1
yfaffes uRade ™R B SIar ANIEHArR!
yIfAdear, e orawen, wifdfde  HTedre!
MYRAT AT a1 URFINIG Uomed! @WMdT TOR
g |

o 8 WO @I (System Template) - TeT X ARMT gRTEw®dT YA

TR st/ g
BRI
D.4 |iiiiciFy
D5 KilEJR A
D.6 [ESERINEE
l 5o
ESNEEH
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WREDS YU X ufafiees |@ug
YU 9: Yeb Wles UUTe!

q9

D JI6S UoTchl
(Single Pit System)

yoriell - q

=1

Th Wles YUMAHT Tfqes= ®IgX (Excreta) ol
YR @leel I GUIRTD! TWlesHl HHST I HISRYI
MR | JOR TERBHD] SERAT AT YOS FHAU
oy wam = 9 | o R, e, s
gUH I, T X fRdT gee axg iR gged
AT ST FID |

ges g (U.1) ¥ 7ol adl (U.3) JOR 3TXBhEs®
I YUTSHT 988 99 IS Gha- X HUSRUT/ YN
gfaffEs AERY @eel (S.2) a1 guIRy&! @eel (S.3)
1 Sfe |

Teel RIS BIevdl @A s a1l g Jeford
fofres SUs™ B | AT SN HUST SERAHT a
Gleeiols ol 1M 9d T99P] AaRAM g4 I BIH
(D.1) WY SgwU Wieelwr WRMI, ¥El, Y& S
TGS QR I w@ a1 w1 I |fdw 3 7491
gl §918q Afbs | Fdiel SWRRET | A
IR A A1 A IUFH T | W AUTGD! IRUEIH
a1 gfafd Y FoTaci T RIS | ITDT dhfeud HUHT
HHod I AUSRUI[URIES Ut ddhod g e
Qo RATR g7 wRigFal a1f oM afes | oM
AP BRGSOk A gl (C.2) X RS
TP BAIGE Ml A gari (C.3) T o |
R B8 UIdal WU AR WA ¢h - TAN

Tg W gD | o daM BNeRS fhery/shary
IS AAM FIgTo 991 U JHals  AFER

VGRS (IMd-) dfagd UeEd yomeEe TR
BHERUH ¥ U 331 IAed §8 Sols g
v ]/l faae W afee | wRifT Seers TN
Jar e ufafdes o e |agl WaR (D.7)
a1 wagl s (D.8) HIhd dRAUA T Ao |
JINed BERuIel YA 3/ faaeder o s
(D.4), Wpfic (D.5) @1 fA¥oH/yfma uFl ga: QRO
(D.6) ufdftrEw U WD |

e fRgus g1 A Yo Awel W= At ¥ AeaT
O AR &HAT RTET 9UBT AT dor Sfues &mat
FIM 9 IUGH §6 | TNaRS Wies! HRYUS T4t
Wleel g918T U WM SUGE UG d1 WesIals
WS T X OSB! ET ARl HUBT  ARRATHT
Il YOS BAIC TGS | AR SIGT BRUT I
Gles! g8 b U4 @iel THal SN RIGH ¢H
AT @M TEib o AN aRIE AT GUMS] SUGh
TETEFS | GO UM AU a1 Ul S T 16 garsH
TG THUD] RGBT 9N W Yondl gHIaHRY
O | IANE ISP WNe Ties! foee 9RA g
IARMF HH YD TAN TJIRS |

favaqr AT UoR®T Wicelew doTdcd™l YRU
FERed gaml, YRIEE X WA I[ar fausHdfedet
Wles ToMoldl Fh 3T RTD |

SR REEd A1 Fe9=<] Gl Yol 8 Jed

TG 8T fdg Ead ¥ @fiv WM sy
g |

Gleedre Mafors fae dares R uflif o
SISy IS (T.6) 3 F9aTe ARSTH WP Hrevuriorn
Td g8 @i REER (T4) R S 98@ &fH
REER (T.5) ufiffEs ammd weied T gRie faws
RIS | TN G a1 A THUDT  SaReATHT
STl TAhIfowe WS @l s dfew | g
I 37T HIERUTRTT ARIGR WIERur Teied da
g8 I SUoY URPHGG ueed g | sed R
GISE YAEE Bsd™ garl T a1 & YOoRl o
e g qEE O AR e SerR ader

YIRS |

TG Tl AHOTR W9 WlesIdl TeNIg ¥ biaucd
Raeg uds 9=1 muRe 7 giaes | afe o#He
IUYh B a1 U WA HI SHAT M B 4 ATesIon
RN @ Gfp® ¥ G TRIGY Teelas quR
ToTed Afhs |

W YGRS A1 gB7 oS oo™l Bl Afhs
aN JHo YISl (’HTQ BICATST IS X Yles| Ir‘?\‘ﬂld"l

PRIGTS THT Bfow IS AI0 | TS F™d WIHH
f&a gen agors It Aded 3 fade Tgues |
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WREGE IUS! ¥ ufafswer wus
UUTS! R0 JredTel Al afeddl T Yome!

<

uolell - 2

SIoATEl AesRilgad! el uonell
(Flush System with Twin Pits)

e [

ATRISKISARA

A AT MR YOS B S T auidl YA
IR | TH gOMSHT eSS SifRkiewuAT HEeR
FEAE TS0 g1 WdaREl ASH! HOAT TN T
Ao |

gB a%g, WRIUF e Y g \ae |

T YOS THd Ul (U.3) JOR FERBE DI wOAl
TN 6 | I9e] AR IRFe (U.2) &8 uf Sired
AfrB W IT96Ts Toaauiel f[Ahedd! ®UAT ¥ JIRT
g |

JATEl oS! (S.4) Hhoad I HUSRUT/URIE I
gl 81 J9 JoR sexmdae MReT Fremm dead
3 WUSRUG I i IR | gRamE dreera!
TRIGTE foayg<h a0 SaIc HIgRyrl dAICM IR
S8 91 oNEY] $eWR @eeMl o §9 | 39
gl At g3 TcSIoR Sue! WRINMT /1576 | TN
AP Wles! IRYUTS, I Wes! AN RSB
IRl Weewrs AT SIS | a9yl gsen
gl R FHIE BT gsavdl ggues | o9
T Tlesl U IR, el Weeior el R gH:
TIRM ®6 W AN Eleslols a1 TaN 8IS |
T JrATEl Wieslae Mdoudl dalols TN a1}
oo SR Serch ATha gari (C.2) a1 TSl A
Tl (C.3) IR® | I Bal IIsied: geadal a
TN WSB! GG AT AT a1 YeNEE TIRYBI
FAISKIT BIM®RS gad | HbHod I HISRUD! HAA
TN HSHE 0 I9aIe aIfud! Sarers TR
B TR dad™ garil Ty gad |

AN X/ sl BIf B&e wdel T (D.7)
RB 9 Jrurel Wlesdle tRe e AeHl IR
T | q@d A1 genel YR Ol BH WTdN, AT
Ul AT & 96 WUBI X UGEUTR] SIREH  THTS
RIS SN A IUGH §0 |

e gon axge @ieel dfel WRY ¥ BIERur I|sH
RISk T e § IHGTS oo hod R
Hg! faqs (D.8) T Al |

IPhfedd HUHT BOUMGR SEraE  Rameer (S.8)
Al YOS Wih® | RGUSD! e I I Sifdd
HR gAder  eke e Rader e
qrIHaTR] JHITHIRAT 988 | dR ERIUMISRl aRe
TJols ITAFIN RITGeWT gaer T Rggad a1 ==
TYUE® | JRFIEIE S ARG gHTa wuHl
TR T e v IvEe FRe it oders
HOH WUAI Bardl Fael YAN (D.7) 91 dael faweid
(D.8) T W5 | gHaTe ARE TRNfT wERuEeR
e (D.4), faas /A gl G901 (D.6) AT
LRI T A Ho |

&gH R TR A U WEHed I HUSRUI/URiEH
gfafer saca R g0 | JFEl wiesl B
TRYP! IR YUMSIDT FHAHIRGT AICID] T A
gHar fR e | HRege!, fRreager, 9 A a9
JOTSIHl S IUYh gad | Wieel @iet &l ARe
dal gferd, g i g9us | gufl sRe®E aest
Remeq, garl T X W0 T P SReR g0 |
Sifde /AT TRIUSD! BIERD Al SUGE  HUDHI I
IR P& a1 HEK TGl MMaIHAT HTDI ATHI
R TR &EEl TR R RAEeR s Sugh
T | geEc Y |Wifdd gHeHl Jaa] SR TN Igua]
fFaf| veew ¥ ATk TR |







IARAHTE GUe! ¥ yfAbewa! dus
YU 3: fOTe Ahoaeddl Ted Joume!

Q9

T o fiRe JidctoRifad®! oA UoTichl

(Flush System with Urine Diversion)

AN g SmEIRT yomSl B wwE e giees
FIRITERAD FHd FUihl YN IRS | I YOS
g BeTeE WIeRET FANT T afes | AEEers
G Fhod NR AOd! OUH WaaRHEl TN RS |
ge a¥g MM §YC g o |

T yeEl RS (U.2) X R Aeadl (U.4) TN
gsacl Yok §eRHHES g0 | JoR sexhdae MRe
oI I e §hod I YISRUGT B HA:
fOdTe wUSRUT SATG! (S.1) X GUIRTSD! @ies! (S.3) B
TN IR | A wfafee Wefod ke oer Aea
WRTD] BRI BMHRP fHer]/Shary] g giro
e J9as AFMd FEaa s fRgged ud
AT TAFMT @€Y gadl | Sl IfERITd BaIems
SRIRE AT garil (C.2) X RS IfaeATdl BaIeTs
TME A garl (C.3) T A | ke @]l
TIIB] MU ST TEHA §b - TANT T I 76 |
feeerR SIfda (C.1) a1 SRhaThg gar (C.2) T
b |

Wesde Raoud R daers g2ed gfaftew
T4l 98 g RER (T.4), o€ 981@ g RFar
(T.5) @1 o1 $I8g o€ (T.6) AThd TRIEH TR GRIEW

Jhfedd wUAT BTG JAFIE RITdex (5.8) =T
USTSA Wb | aRgHISHl MaR T Y Afdd HieR
TR ASer TRva Raraex=a! aresvhare
TUEHIRAT 968 | TR TRUF O/ RO aegdl
JRIGE IANH <A TYUe® | TREraN  Radesae
ST TNGE $UEdl BUAT AR T Afes
Tee fARe- Ueifd Pclers AGdl wUHl Baldl
|agl AN (D.7) 91 |ael fa¥eE (D.8) T e
T URNd BleRurier dal 98[d Ed REER (1.4)
a1 Srel §81d GHE RER (1.5) ufdffere gees 1=
|fF | a1 gor axgo dleel dfel 9RE T BIexur!
IS UK TR M §a §0 J90s goo
Ahod TN Fasl fage (D.8) T Afd=o |

e fague R1: A Yot AIE @ AT W I
Jorl SRR &l B I IuYh TV | IWARD
Glee! RIS @It 71 R faAoTa] M1 gawern Yud!
AR AN FOMS! B T AH® | TR TS Th!
FIM WIGd ¢F Ao @M Tafbd w91 T8 awim
Al YO IUYeh AGTHIS | IO UM AU a1 U S
T e GASH GRIEA] TUUH] RIEdl S afe Al
TS TUEISRI 0 | ARG Uel ARG Wles]
foee IRA §0 JARR HH TFIDT TAN THIES |
P REEs A Gewl |wl YOSl B gerdl

fooo IRguee | @ gfaem a1 gawen  Fves]
AWM SAMEl  AhIfodd  WHS o Has
|G | G 3I<Id: 37 BIeRuFRT ARIGR ®rexur
JOEE deds Jes Y SUed U Aimd ueied
TO | cod Y ERsa wivd dsas gaHl T
9 TG YUMSH S Afes gard HETET uHl RN
e JaeR Udal THUEs |

| TORG (IM-) Dgqpd TRES yoneEe TR
BRI ¥ fENg 38 AR §8 ooy gRied
wr a1 faaem T dfeee | wRifRd d|es TN
a1 fogom ufiftes o @Il |aEl WART (D.7)
g §agl s (D.8) A HdRAUA T A |
TR BreRUID! TAN a1 fausier s1ft R(F=rg (D.4)
1 fIeE /a9t gAgRT (D.6) T ufafiEw X
foareeT g XA fageHer I fUaEer g1 (D.2)
gfafd ST Al |

AT Tl YOI @9 Wleeld! TeNlg ¥ diducd
Raey ude W= MuRA wEM gAads | 9fad I/a
TGISH! HIERD! AT SUBE WUHT I Jfd Bar
TGPl JAEIGAT YD THIUT I R &A1 TRG
IRAFIN RATER T SUYh 0 | ge[e I |wiad
ghcAl AFdl @I N uuel afid YEew R
TR THURS |

T YUTSIH! Ahoal FHEHR! w1 fear ¥ faEers
geasgal WY gqare ARE feeer warmn R
B | fI9Ees Aodl WUAT Y- W SUHRHI a
IS B A1 JH JUTS! IS | GANTHArD]
A TaFEaERE  gErsd W JHGE  JTUSH
Hfes | o el o A yondt e T 57 |
e gus Tger oeW W@ded N [(eH T
afeo |
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IRABTS YU ¥ ufaessl wus
yonSt w: fUEe HeeTateae gear gondt

3

e b cTeRAfgam! J==ET1 UoTicil

(Waterless System with Urine Diversion)

A gomS! faw X faeeR oo deed T, e
e gere ¥ e 6o TR BRaeH s wadl
TN T fSSTg IR | A YO W UHRD! STATAT
I AP B IUYh §B IR Al [RWRT gFiied] 31
HUH!, AT TPl A So YS! 91 Fee! SHIA
WUHl BRI Wlee! a1 Aficd TG a9 i
RIS SN Sugh g0 | a9 o, e v =

9o a%g §YC gANas |

I UG §sdel JoR STRBHEEw §O1 RIS
(U.2) X g& seadl (U.5) | |ERocan: & gaar
IR AR ET WIS e MRS §6 | &=
g UMl FeMel ot Favsftadl Iw aul
wFIERY T T Afee | e gea wam aRka
IS UUSIBTE TR BT Tad TR ITSTS ST Hhod
TR Fg! faqe (D.8) Ul 7+ |l |

T fear X e Seed X WUSRUI[yeeES! BIR
ZHEL: I SATG! (S.5) X U9 HUSRor <A (S.1)
P YA T |ib | | giger ur i, adi qwr et
T R foaeers fam sk sy 11 1 S
BIERIMIGTE AGAR HHUe (D.5) A1 UoTe Al
W Feers sroriNGer TR | | war e
8IS ATl Hhod X YUSRUD! HAA] IEGIIE
IR &I RIS | JHHROT §HRAA TG il
|G T T THH WoD gIUSS I AU GAN Ud
HRAGISH! HA U FER SIS I g3y
g3 |

far 8, T & T ue fawn ¥ few, femdEe
T FIHAT JARY T ERMI, g9 a1 G Acrd]
fafd @ tea wEn qeaqel §9 | @RE, gH
SR I¥gd! WA fivE (pH) 989 e fRwmm g
NeRS feer)/Shaer ok seas T</fsga
Hed JATSED |

I YUTeNE Sded g1 UuEer |fvie fea @i
gaerei Sew  fages T |@fee e @
AR HAAMI SWEA §B I ARG 1 THRSD
g eRS fFem/shan] g6 | Aaeers sifed (C1) a
SHRIRRATGG gal (C.2) TR fOe@®! W& (D.2) ™
T /a1 faae T Ao |

q/mWﬁWWW(CZ)WW

feam@®! WA (D.3) T Afbe | e e @]
gfeIve YA SIRGHYD &0 |

&H AU 0 T USIH AHGAl YHEBR] AT
o1 ¥ 9o geasgal A1 Sugt go@l aegal
wirEr feR e | geE ¥ o g R
foc1 g #ead T | Rafiaeer dod wuE ThR
T IYHRHT 91 TP SN I IE YOI §I9TS |
TIRGATD] BT AETHAes gersd TN I90rs
U Ao |

If fITeers AeficH Usig=s w9 AT eud!l griReT
e dfee W A9eers i w&@m ke s
THATS Ge oo RIS | s egel arier ad
€YD YFRAT Jeed R Ul fae= T |fes |
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IARAHTE GUe! ¥ yfAbewa! dus
JUMTS 4: Sfpoed- AfRdd! BT U2NE= Jore!

W

——— sfownecacrafgam! dichurell uRiee yoticlt

(Blackwater Treatment System with Infiltration)

&

I AT MR YOmed B X AP BN Fod aur ]
JAfAH U WSRO T SUGH §1 Hhod I ISRUI/
e gl Sasiedl Uew |

U8 qEg ¥ ERIUMI $YCH HUAT IS |ae |

T YOG Yok SeXBhd UAe] wUH wod  adl
(U.3) @ &8 §9 |

PO HhHoIDH! B JoR FTIHESE Fhod
HUSRUI[TRIgT ufifies Wficd <Al (S.6), TR
(5.7) a1 IR RaraeR (5.8) 1 Sifs™o | SifdasTad
rguRenf™l (TRIN®) g1 uees ufhas oifds <
BMERS fHerg/SHael 9RaGE FHHRU Te8 TR
Joare IRE Tefdd ®RRuers WM T Sugh
£ | TRUHITE HTOUFRAT U8Se Hho- ¥ HUSRY/
goEE gl §eed T |fee | RO
Raraex (5.8) U UATZUS! B W RIS JATHFI
I Ul Uosy E39 | WERUMIeR YAUAN U
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— Maki, B. (2005). Assembling and Installing a New
Toilet.
SUYn&] gT¥-C ST

http://www.hammerzone.
com/archives/bath/projects/remod_w1/toilet/new_
1/install.htm

— Vandervort, D. (2007). Toilets: Installation and Repair.
JUGE] gex-c S
http://www.hometips.com/bathroom_toilets.html
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— Kvarnstrom, E., et al. (2006). Urine Diversion — One step
towards sustainable sanitation. Report 2006-1. Ecosan

Res: Ecosan Publication Series, Stockholm.
SUNE] geX-C OII:

http://www.ecosanres.org/pdf_files/Urine_Diversion_
2006-1.pdf
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— Morgan, P. (2007). Toilets ThatMake Compost: Low-
cost, sanitary toilets that produce valuable compost for
crops in an African context. Stockholm Environment

Institute, Sweden.
IO §exc oIl
http://www.ecosanres.org/toilets_that_make_compost.
htm

— Winblad, U. and Simpson-Herbert,M. (2004). Ecological
Sanitation. Stockholm Environment Institute, Sweden.
IO §ex-c oIl

http://www.ecosanres.org/pdf_files/Ecological _
Sanitation_2004.pdf
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— Kvarnstrom, E., et al. (2006). Urine Diversion- One step
towards sustainable sanitation. Report 2006-1. Ecosan
Res: Ecosan Publication Series, Stockholm.

IUGE FTIAC ST
http://www.ecosanres.org/pdf_files/Urine_Diversion_
2006-1.pdf

— WHO (2006). Guidelines for the safe use of wastewater,
excreta and greywater- Volume 4: Excreta and
greywater use in agriculture. WHO, Geneva.

IUGE FTIAC ST
http://www.who.int/water_sanitation_
health/wastewater/gsuweg4/en/
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— Morgan, P. (2007). Toilets ThatMake Compost: Low-
cost, sanitary toilets that produce valuable compost for
crops in an African context. Stockholm Environment

Institute, Sweden.

STOE] §ex+c ol
http://www.ecosanres.org/toilets_that_make_compost.
htm
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Biogas: A GP Option For Community Development.
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Morgan, P. (2004). An Ecological Approach to Sanitation
in Africa: A Compilation of Experiences. Aquamor,
Harare, Zimbabwe. Chapter 10: The usefulness of
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Winblad, U. and Simpson-Herbert,M. (eds.) (2004).
Ecological Sanitation — revised and enlarged edition.
Stockholm Environment Institute, Stockholm, Sweden.
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C.2  Siorifte #MBd garell (Human-Powered Emptying and Transport)
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— Eales, K. (2005). Bringing pit emptying out of the
darkness: A comparison of approaches in Durban,
South Africa, and Kibera, Kenya. Building partnerships
for Development in Water and Sanitation, UK.
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— Ideas at Work (2007). The 'Gulper’ — a manual
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— Pickford, J. and Shaw, R. (1997). Emptying latrine pits,
Waterlines, 16(2): 15-18.
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C.3 anmsi AThd Gdroll (Motorized Emptying and Transport)
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On-Site Excreta Disposal Systems. Field Tests with
Mechanized Equipment in Gaborone (Botswana).
IRCWD, Switzerland.
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C.4 Iclidhd Gl (Simplified Sewer)

TN W AW &R

g GA WY

G wais G AHfR®

CH TR CH areuifee
i

|ifad ganT:
YISt §, ©

gge/anseye: (I TRUF @ S

AIBIH HIS

TRAE ToH JOTHT A TS UISUols o9 TMe]s
I o9 oI e A IRye soors wReeRd
eo W | I8 UMD gAad T R
I & ERGRSE a1 YSH T 6D |

MG (Inspection Chamber) S9I5™6 | BIERUMRAT
fARIT®T SIawIEs® TOHT AUSIST 8V& BRPI MaHTIars
STUER AT (Interceptor Tank) 1 WIfe™ |
FeNGE 99 USRI 6 TUMSH SIgAd! B &RH
YIS WS ¢ (Grease Trap) WOl T doo
BHERGE TSP UEB | WY I USRS TG A
RIS g R AT YOS U WE¥e gGfadl g
0 IGGE SIEMl A9 BRP Ul a1 BR ANTBAE
A ¥ IR §=F @ UUIE! a1 WA & YoM
SIS WP | WAgHd &0 =R A [eas g
WPl AP Siied BIEl UgY WU JEB X HH T
gEw | 99 R WA e ST d9faw |

WRUSTE TF YUTSHT S YIgUSTSTal Tl
A AT 95 &6 O g OARI g9 §6 | A
04% TAIAT fIBAEUH! 990 A IR US4 S
URIR HEIT 9YDI 00 ERYNISIE IUIGH g BIERIT!
(¢o foer ufvraafs gfife) &1 a=1 9B |

Tod! fFET & aex Tge g6 Tafd g afe
HAM quidl Ul g g g TN Godl o

TUED |

THEPIRGT: AT D] A8 Sod U], G SHIA
WU A URUORT @W B B I wE
BIGS | HH TfERTE X AT UTSY AISSIH] BIRUT AR
TG IWRERTTT T @ JoIHl 9Kl X WS 50 |
A YOS TR | THRSBT aRilswd FHA0T 7 |fd
QU |1 W] IR 961 SuGeh g | g wERn
R AHTTRGTE HH T BERUHIGRS GOHT JaISgef
THoRUD] YRE TYUe® | RIS TRoldad SoH
TorSgeIfl @¥Ee dRT 9¥g (Scum), TETM IEJEw <
SBIER (Garbage) @5 BCPJULT |

W [E e o fFEier vd Fafia saesR =
HHHT BIERUM] Garidl SR ARG e TSl g
T I faweq &1 | Savg a1 BIEHe THHl €6 g
JaBIHA HMG YR MRE®! (Overflow) W& g
BISTHTY WRETHAT FHA THRIAD R T HTS |
THS IUIhiew 9 U e Iwd dHe
I IS FER0 U4 FRmRoe S Sues g
SUREEIR Fod §J ooN] © |




WRI=R: WG FRen warRewor dfics cargr
R T Afds s WRolad sodl Holam
SaRg <A HAEM Y TR | TR Afed AT @M
YU §aT FHATHR Yob G oD |

AHTENIR: TRGHd o WSl T I FTIWER TATY
Hfeae! URMRE yeied Ul omavds g 3 EREo
& sHrsEED! AT YEew ¥ TRHE RIS u6S |
TGRS UTSUSISH, IABIBA Hed! Fafa awrs
UGS | FHIEHIE §fE, OR, ®adl, SUel IffQ
BRI UTSUSTSHAT SR q9®] BIex dTer[HIg T
TUeo |

wisar ¥ fafdeaar:
+ Jger FET U9 qHIE™R IR W G X

SFRIRRATE T Ao |

HYE TG« T IFAR ID] HALEHGTS Ui+ Jersa
B Ao |

SyiRpIETe AT U9 SgaRemus T | Woere
RIS ASHRI X ISITD] GG §6 |
TS THD! ST 0 IR Yo YRR FHH BRIGHT
et T wfees |

AT Td FHAER @9 < §9 |

feomga wa famor fAReror <& Se=Ifh a AR
ST Ueo |

TERUEREe NhIdUd el ¥ BIERuHIoR TIie
R[a e s YU |

TR T Yomar 91 I9d1 FHaa™R fBeifsel
XN UCH AEHF §O |
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FaTfad g

C.s oRIakaQzfed Gdl (Solids-free Sewer) o &
TR &R AR WR
ARG WG
Gox] AHETiD R $Yc/amecyc: @l wRfd HieRur
CH TRER KIS IBET
)|
__________________________ )
¢ Iﬂ 1

RS UEEF U¥ER] SRET SMaRgols Afcd TArg
9 SRy <A (Settling Tank) o Rrmgwaufs
AR Tefa BrERUMIeR ga: weieE a1 fawce)
I gar T SravgRied sod! o R | a9
M AT qIgY GANT RD |

T fHRHP] TH BIERUM] Yo TRTSFSIE BIERyHT
WP M= USRS Sages B8  ERYRIWIRAT
dfcs A, TR a1 Aoy cargd
RS | WY BEUFEE g Reel, o et
gersHaTs ANl €Y (Grease Trap) @1 3MAIHA UGB |
JAYGRD] YOS USuSRd A F=maT g9 g
£31 UIRUSTE N W I B TiRieHl s afhs
T JEee HNe UM AR W= WU IS | 39
fERM® oA JUaR SHIH®! WwU (Topography)

&I I N B fave gl yaig SR g §eHgHl
JIRH AUPI HROT YIS Feo T BRI
SHIEIRY ST WA §9 | g8 91 sl 96l
feomeTe JTERedT URURw Sifed WM, USURl Alsw
TRE g1 IH I R You 9ISy @159 8% S Hua]

] oD WS 9197 SNl §79 |

SAIREd SOAT URUS =AW Aisel oy R
EJUSD W UTSUWA BIERUTID] Ieaqd Jdedl B
qISUS] T D] FHGHR] B a1 AU S
Bl §JUSH | UER TSI §1 UIRU WUSHI BRI JIRE
$CRARR CATGIH] 3ICee ulgy cargIad! fie (Invert
Level) W1 T& §JUe® | I BISRUMID] I8E@TS
UBTS! ®ad (Back Flow) f&e= | a1 79 =gfhusm!
STERITH] UTZUP! AISSl TS a1 UIgUSTs feRIGR <1q

TS UBAR USY 8IS &1 Hdbd Il oIl
sy f[Aeasy U 570 | IR AT SGRAM U uTgue]
gyl JABCee fiee UM d® gJUe® | urgufa
PIERUT] AHFITAT: 399 =H® 931 (Open Channel
Flow) 1 758 9 IcTl Qe 9UPHI WA IR Tl
(Pressure Flow) AT 9768 | Scc! ¥@UAT gy IBasar
g g fauRa @M (Negative Pressure) @1

gcrsy Uew |
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yared! @I Iugh © | FEfd wuEr uel Sued
BIU HUa deh-fawfrg doidife (Self-Cleansing
Velocity) &1 JELIRAT U7 HUDIG ARSIGT TOD]

JOAMl BH UMID] AT Ueo |
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WA 39 e ee i wR feme arfds
yeeE gl Siew 9fes | 39 yeR® coers
IUYh () dfsga weiem gfafRt Segues |
A YR M sMEdT HRU WiHfe (D.5) FART
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THRS] TG TSR] TP BN SUYH §0 W BRUBDI
TR 91 $H " WD qRN I THOT &P BN HH

SUgh gV |

e[ eR: WAd! @ UM SRdl 99s I
STHREMAT i T aesRe! gl TR 56 | a9
TSI SIHaRJals O FHa gl SUERT WIHo
HHATEHIHT -0 Afted TG, FTRARR a1 Aoy
TS GB!I, IABHT ANMGH] Y T TJIRS |
T TS WU SIaRg U9 T ERIEAT IEQT Y
JoTe! gAT® 88 | A YU WM SERd g
0 Ul STHRAI ek I9a] aeid U |

HIEIR: I IO Fafid AiaemIRe! el
e | Afcd carg! X seRIeRd] FAfd dws T io
SOHl SIaRRIed  WIERUMID! A1 Jdvern  giHrRad
TG ¥ T@ YUl Y wERn E39 | BM TRIE®
ST U qYD] TPHUSH GBS FHI T TGURD |

wigar ¥ Rufdear:

+ FOUFMRARAT @RUHers 9N @aeedd ™
e |

+ WFERRAT SUGE Al ¥ SAeIRhae  I6a®!
i w8 FHaER T Afes |

+ WA O YOMSIPl JOAMl 0 R Yo TR
BEHT JFHT A0 T Ao |

+ PSR I9e) daeFer deks oM
e |

+ RIFRIAEH ISR I A D] T 0 |

- feumEA we fwive eif qa SeeRe a1 faRvse
TR IS |

- T AHTERIRST awIddl US|

- J9 YUMSAR SHSRIGR T SH®R §gaT |
TP FAeA vd Fafia sHaesRefa wgeaet
el X He9HIal awds g0 |

- guee AReT 381 I IS Gl T BIERUMID!
TRl A TYues |
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— Otis, RJ. and Mara, DD. (1985). The Design of Small Bore
Sewer Systems (UNDP Interreg. Project INT/81/047). TAG
Technical Note No.14. United Nations Development
Programme + World Bank, Washington.

IO §ex-c oIl
http://documents.worldbank.
org/curated/en/1985/05/439302/design-small-bore-
sewer-systems
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C.s anfddl cot (Conventional Gravity Sewer)

TN W AW &R
g 1 =g
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|ifad ganT:
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@1 3O @l gyuT
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Bfaa 9y fAer wfevsH s | A= g
R URUSwH WS, USUDl AISWl R g, UISUD
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BRI Jdg: (31E-) Dfogdd uied [(Semi-) Centralised Treatment]
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T.1 | eeRIfd®d KMbaa RAaex (Anaerobic Baffle Reactor) N :

TN W AW &R
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LIRSS
e dIe
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TRIffs e Radey (YReR) guilRve dfes
=g B | guat defiag 9% ae (Baffle Wall) &
PIERIFID TEGTE ISR BHIYR ST MuHT |ina
g1 fPem/Siary ¥ BievurE el T SHer
TRT T WA A0 o9 |

TRISRAT TSl Weox (RS @Wrs) ¥ I9H F 3
g v TewT ATIREw Aviag wUHl IRIUST g |
oAl TEN oraigew IS we amEReedl
JfRoRfgd 9@ AT (Anaerobic Digestion)
AHq WRE agee g/ g9 | TReRe
WS 0% fIafife (BOD) BB Yd WRRFM Hficd
TAGIH g1 A o guaSERY B | Ferd) aa
ATEHIRT R AR I STaMID! JTaweIrl wR
T<E | YReReE fed cargae AReys wmear
RN T UANT T B W ACoRdl JAaeIHdl gad |
TfieRiE Swed g fivig @ useie [ES
el BIR 9T ITSuD! FaRel TYUR® |

UfIIR®T ear fAuRRer eT BIExuEl YUSRYT 31af,
UReRfE® 3a1 Rass s@af 7w wser
FERETE 3P| WFERAT S T a1 819-U1 fd (Up-
flow Velocity) @15 faRIv eo=1 IRegud® | UfdeiRa®!

BN YUSR 3Afd, Pal Raasy F9HIaf ¥ u-wa
A ZHHT: 9§-I0 TUST, -3 I¥ ¥ 0]-93 fAex ufgwer

gJUeD |

HTEHIRAT: BIERUT TRed] SR YIeRes BRg,
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A YR TWESRl B | BIERU UREE®l SR
W 3G IEP! AT YISTR TSI IUGeh fddbed

ERAEEA

ufYeRHr gfafes 2 2Ra 200 G WrERUFE yEieE T
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BMI FAY SR UPIS YR JU1 &Haml Ao g4
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ST WEd §ie® |

TSR &XF UHRB! FIATTH! WP AR S IuG<h
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gfafd smAred |fde | A WA Y g Huee
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o o WEE 99 g8 | g9dIe uRieE  uiharn

IR FgH T AT a9 ugfa 50 |

WRRY[ESR:  ®IERuHl TREAdT @1 gfdeiR
guEaHR) Ui weu aweare MRes o } S Sw
HEM BI®RS fherv)/Siary gigre Ixue] Hars-m!
HAH] G IRy, &l JoNsal SRR §JUas |
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T Uy Ahq R e T afeo |

HHAENR: ST 9UPI ThH 3 BaId] faRIEaR Fafid
w01 fARETT TR TSR US| JHaE YR
TN UfhaT IR AfGRED! B[V oTE U s |
ATIHAGIR A I DAIORE RHA o a1 T
eI Neex gREa Jawemd Tgues | RS,
Tagoe o e wfiemRer uenes ufmam s™
3T HUPIS IR IAITEwD] AN Tggad |

wrgar ¥ Riffaa:
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BHE FHIEH FAN T G5 |
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AT I IOl FRE <A 9 |

- godddeud M Td SEed w9 9ed M9

AHRd TN T GHH G 16 |

BMeRS fHer/Siarn] e $9 56 |
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— Foxon, KM, Pillay, S., Lalbahadur, T., Rodda, N., Holder,
F. and Buckley, CA. (2004). The anaerobic baffled
reactor (ABR): An appropriate technology for on-site
sanitation. Water SA 30 (5) (Special edition).
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A Furfad 9=
T.2 | eoRIMfd® fibeex (Anaerobic Filter) Tl 6
TN W AW &R
g GH Wy Y @ DT G S
] AT GH wgfed
TR 3 aSsife Jocye: @ fRaor a1 @ YRR HIgRarT
Hoew
s

TRIfds fhee & UeRST fhaqs 98 (Fixed-Bed)
dfe Raer @1 | BIERu ¥ HEa Sfde avg
fiheex ST Jrg@N IWAT SRR 9ST & fdberyy/siary
(Biomass) & THBHI MW Fe® | a9 fheeww
9T M e (Non-Settleable) a1 f&IffF
Y BFA Sfed aRgols ST SIae] TReHa e
wEieE R |

I9 ufafmr geer dfSH<eM ARGl (Sedimentation
Tank) @1 Afed UG B TEHI &R TdHaRg
e fheer  wmaRel @aen RSl §9 |
JEAT IR Wedl a1 gedl e, Rimex (Cinder) @
Ry yoRe IsTR wiftews fed, ARy ague
THEEER fheey AP WUAT TN TR | fhee
qEdiel dgel R aRg gy A el ggues |
figraa: 9 w9fer fheer 9=AT Qo R 300 T
fAf 98 &dawe gguae a1 fheer 98 30 <R go
gicrerae T foage §JUe® | WG BIERUMMl &P
Sifds a¥g ¥ fheex dea1 Bd! ged fdhery/Shareieas!
FODHGTS QIR JUEE THATSR YHEHRI 9658 |

o 3Rg go WM =Y WRes W= 79 M H=hwr
30 Af el a8 Mfevew ghRea wRgues | 99
yfafere wigvur yened et R wreR, fioigm,
JeR ¥ UfRIRew URMME gfafdessl smaegdnd
TCE | 390 fheek M @1 9M g SHEIORE BH
T HEd TGS |

IS WUSRYT 3@y @l HRT (Hydraulic Retention
Time) @75 fheexd! HRIGHIH g9Td U i Fe@yol
feos URIAfA (Parameter) @ ®UAT QTR B |
I g oy 2Ra 9y e wosRUr safers S|
A W9 f¥dad WR  (Surface Loading) 3miq
gfafier g81@ ¢ fiex ufifes woan Suge g1y
Ul B | J9P AgSTAG S uarel (Suspended
Solids) ¥ f3aNfS (BOD) &ersw & ¢y <Ra Qo ufarerd
g1 e | W GERIAd: I9PI EEAl Yo <RE co
gfrerded Sremt BB | ARged W= Rifd w9
BTG ¥ TRV §G AlRgoHdl 94 Ufiemw=T
&I BT A |

YHESIRG: A Y BR vd §-91 |9ger™ ] A=

U] SEAGTS ANIEIE I 1 doare AR B
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0 | R fheex 98 famio et a9ers fiedre
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T gd, TG AN TH TG UED] SAELIRAT U
WG G-HE GYERE] IHOE GHEBR S TN
T Qe | el YA 931 I g8 UHArE WO
3FERIHT WA AT IUGH §O |
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IR FEEGTs R g BYUes |

(Biomass) ¥R T oMl ¥d fo® | I¥S THO
TR efossTegus Jfaveml A1 Ul Sugeh dgTade
W UPUCH T &AAE FaTod ASHeUS dH &I
fRgu 3 & yMEER) g S yeeEdl giede
Jaers Y fAecasl v foq afeos |

TRIfS® fheex aFl AfST (Water Tight) §J9es TR
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IR THH! YA g |
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Afs | duf Fed dHed dRUT a9a fFEfor
SIferpiera: YT g8 | A1 Al 99 GhRS! SrararE
TN TH |fdhe Yo ol sEuEE a|@el e
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WY [T BRI I TRING fheey v gga
| gl AT Wed! g 0 AMd WRIAT 3R
o e RA §9 | gNeRe fdermy/siaryg gora:
T/ g U4 T g1 g0 YA Ueied a1 gRied
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— Food and Agriculture Organization (FAO) (1996).
Biogas Technology: A Training Manual for Extension.

Consolidated Management Services, Kathmandu.
IUGE gex-c S
http://www.fao.org/docrep/008/ae897e/ae897e00.htm

— Koottatep, S., Ompont,M. and Joo Hwa, T. (2004).
Biogas: A GP Option For Community Development.
Asian Productivity Organization, Japan.

IUGE TIAT ST
http://www.apo-tokyo.org/gp/51_6biogasmain.htm
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— Reed, SC. (1993). Subsurface Flow Constructed Wetlands
For Wastewater Treatment, A Technology Assessment.

United States Environmental Protection Agency, USA.
IUGE TIAT ST
http://water.epa.

gov/type/wetlands/restore/upload/2003_07_01_
wetlands_pdf_sub.pdf
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— Reed, SC. (1993). Subsurface Flow Constructed Wetlands
For Wastewater Treatment, A Technology Assessment.

United States Environmental Protection Agency, USA.
IUGE TIAT ST
http://water.epa.

gov/type/wetlands/restore/upload/2003_07_01_
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LRt RsIpl

— Heinss, U. and Koottatep, T. (1998). Use of Reed Beds
for Faecal Sludge Dewatering - A Synopsis of Reviewed
Literature and Interim Results of Pilot Investigations
with Septage Treatment in Bangkok, Thailand. UEEM
Program Report, AIT/EAWAG, Dibendorf, Switzerland.
JUGE] gexAc S

http://www.eawag.
ch/forschung/sandec/publikationen/ewm/dl/reed_beds.
pdf

— Koottatep, T., et al. (2004). Treatment of septage
in constructed wetlands in tropical climate-Lessons
learnt after seven years of operation. Water Science &
Technology, 51(9): 119-126.
ITOE] §ex-c SIHl:
www.sandec.ch

— Montangero, A. and Strauss,M. (2002). Faecal Sludge
Treatment. Lecture Notes, IHE Delft.
STOE] §ex+c Sl
www.sandec.ch
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- P SHBT MATIHAT TD |

T

— Morgan, P.(2004). An Ecological Approach to Sanitation
in Africa: A Compilation of Experiences. Aquamor,
Harare, Zimbabwe. Chapter 10 — The usefulness of
urine.

JUGE] gexAdc S
http://www.ecosanres.org/PM_Report.htm

— Morgan, P. (2007). Toilets that make compost.
Stockholm Environment Institute, Stockholm, Sweden.
pp 81-90.

IUGE TIAC ST
http://www.ecosanres.org/toilets_that_make_compost.
htm

IREHTS YOS X yfabewa! dus
BRI g D: VAR /a1 s

R4



WREABTS IS ¥ ufafeea d@ug
FRTT §g D: GAN /a1 fasgoE

_Y

D.2 | fGama®) u=hor (Urine Application)

FaTfad g
yuet 3, ¥

TART WR R R
GH TR G Wy

Gk HHeTaD GH wgfed
CH TRER CH ardeiae

$9e: I wosR RYST e

= YWY

\_/

oo JFER deed TN WUsRYT RS e
Teeas o e dvvrcadl dWa B §F
RIS Aol QU a1 Sl A fRemE T
WG AGD BT TAN T G5D |

JeTs RN JGAR Fhod TN NG THH!
fAdweud WioHs IR YdaRAT TN T |fes |
e TR e I9el YUSRY MY X AIIshHeTS
gH fRguds (3 fivg wWren wewe AdRe) |
AERUT: BRg FAodl S e 9 At
HUSRYI TN WAIRMT TN T FRiad g8 | &R e
IAEH d8d S SUHAN TR ST YAFT =]
IR eSS § AT YISRY US| 9101 Py
ql IYENT W] TP ARl STSEH A e

TN TYUes |

PRI IS

ATSEIOMA, §0% UICIRIIH T Y4% HEHRYE fOFEHdhg
fpTeF 70 | WIURQAT: Yhol A1Ee Uh audl
W yyo foer fO\E o v wRT g d
dgeio, oy ®f HEARE I 9 fS dreiRid

OIMYT A dded gov |

e dooq &l fow fARg &89 | Jue o
afafiger a1 o9 fAfRiger fee deed s | w4
gl FRige! U9 Seea g HUSRUl I R gal T
FHa Aol g | e wam e st faeE a
IGHIUED! FHI SUGH §6 | G Fohd! o1 fUaeH
OB ATgGIoM ISR O TG 981 §9 |

HoSRY RS e faf= dwasesr amE s
T X gad fgg 99 8w g e Aueers ¥
TN &1 defdwdr 79 a1 Sg9 998 | TSR fawar

ARG W ARl e @ geRa!
geRe  feermy/shar] ga7 | & fRef aafRkher
e w1 seRs fHer/siar) gaaes | g
o1 forrl afReel faeers fEey gaT | IRRae
R s 8% yeRel dvvwss  fAfa
5 | el 731 ¥ YURGR A1FeT @HuE, e
P! U 7=, fos, W gmEmE e iR
g9 | IRRAe speE g A= divordwaq e co%

eMey 9 femefy wemn AR, Awav=r ® a1
fSoa1 Td IHHT TRET FU9 TR W&F RN 91 OEen
IHRAT FARTR RN guee | e o e an
fha1 (Dilution) & 9 9T fUTe™T 3 9T U ARy
U<w | 9uTel GEIAE] 99 fUaeers fwarer Afe ar
gt AfEET wEm T afes feafe @t e
JEHT UHe aEerR e WS |




UHSTT TR AT ayiRAT frshree TReT e goo
TAMER (92 M) STEIH AGH! HUAT AN T4 g
0 | decwad W T fOdeer qE aefdward!
TO | EEel SERAT RmiRe RTer a1 qredi
BN 3Mawdd U+ fUEEdl o AFes dF 9 ™R
T WFT T BASRIR, ST | 9168l SIYDT y-30
fTm Meiedfs X fd 9F a6 | Bl JaT
a1 oF ®o Feg MY WM THUEH | 9 SIMIH
gAGGH! MYRAT RIHIRE RS fUaEer Jm@r =
afear RsTa! © |

RoeiRe fiame®! amE=n F~ g RPN G
gfd ®gr ygo fo. ggo T3

ufd yo fo. wo f.

qeHl TR 399 39§ wa§ 4§
BORE TSB!

oIf fOamee 73| v &5 0 & 2y fo 3R &
gfd de

YHEHING: ARSIo TeMEF AEaehd U4 doles
JETa SAfeHl e [N gHEaRl g% | I
Td o] e fUHE®! yAn Hewl Sugch g
Siel BT THE e oo wede aRhie g9 |
MR AR &G @fh a1 URaRe SuHl BRaTe
Sarfed e afTs AfTwme! ST WaaRHT TR
Tags | Wifde @R ¥ glauags v aeers
Bfaqd WU HHod TN TR AR FHd
R M Wies | U9e deeqd & g@w [ka
UNUTRad! IMARIHAT X THBI FANT S AEAdYUl
UE §B Ul Wdblod fUEE ga: Uguuiel Hid a
qI |

R [EEH: TRl B GHg HUSRU TRTST
R foeedr wam &8 SiRgwge 9 | duf
fOae®) TN &1 BB BIRRN 99 UASY US® R
IS BIeA TH AR HH TAI 2! AR a9

TEleg 99 &9 |

fOre®! RN AMIfoTe SUH F89l B9 | 3 ISR
TRYSDT FOATEHT Fel T §H §a1 IFDI YA X AP
P Fecaed g9 998 | wWe U9 oEweNl el
FRAER] a1 WA TRET SIS T BRPT AP gigal
e® T TREH A A USTS I S
I &Fd Jodam fUaeresl WM $ Wer

9IS |

AHIRR: YUSRUIG! HAAT e g9 @fe awss
O Ffed® w¥he  (Calcium Phosphate)
I RrAREH w¥he  (Magnesium Phosphate) &®
i aes | a9 1.1 9" Geod, USRI, garml
TS | IR a1 SHe!l @Rl TRgels ardl gre
B T A58 9 Tedl FHDH TN R 4 AT
WO T Afbo | UHEH g1 3ave ddhod, HUSRY,
TN ST BRAT JAN §1 BoMord axgal afio
R PR fdM, @@ U 0 BoMe AEiie!
TRINT JATH™T HH IO |

wrgar ¥ Riffaan:

+ A o Ul Yoee & T Aol 59 |

+ B GRSl T |

+ TGRS fHery/Shame Ehaoel AiRew =4
0 |

NS AP TANTAS HH T Hed OB |
AT qeTSH Hed EB |

e gar T MRl §HIS |

- T S SR §9

- o vl sM 9 rEw |

+ +

RiGRsIGD

— Morgan, P.(2004). An Ecological Approach to Sanitation
in Africa: A Compilation of Experiences. Aquamor,
Harare, Zimbabwe. Chapter 10 — The usefulness of
urine.

JUGE] FexAc S
http://www.ecosanres.org/PM_Report.htm

— Morgan, P. (2007). Toilets that make compost.
Stockholm Environment Institute, Stockholm, Sweden.
JUGE] FexAc S

http://www.ecosanres.org/toilets_that_make_compost.
htm

— Schonning, C. and Stenstrom, TA. (2004). Guidelines
for the Safe Use of Urine and Faeces in Ecological
Sanitation  Systems-Report  2004-1. EcosanRes,

Stockholm Environment Institute, Stockholm, Sweden.
SEREEERAS MGHIGIH

http://www.ecosanres.org/pdf_files/ESR_Publications_
2004/ESR1web.pdf

— WHO (2006). Guidelines for the safe use of wastewater,
excreta and greywater-Volume 4: Excreta and
greywater use in agriculture. WHO, Geneva.

IO §ex-c oIl
http://www.who.int/water_sanitation_
health/wastewater/gsuweg4/en/

— Winblad, U. and Simpson-Herbert,M. (eds.) (2004).
Ecological Sanitation-revised and enlarged edition.
Stockholm Environment Institute, Stockholm, Sweden.

JUGE gex-c S
http://www.ecosanres.org/pdf_files/Ecological _
Sanitation_2004.pdf
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Schonning, C. and Stenstrom, TA. (2004). Guidelines
for the Safe Use of Urine and Faeces in Ecological
Sanitation  Systems-Report  2004-1. EcosanRes,

Stockholm Environment Institute, Stockholm, Sweden.
JUGE] gexAc S
http://www.ecosanres.org/pdf_files/ESR_Publications_
2004/ESR1web.pdf

WHO (2006). Guidelines for the safe use of wastewater,
excreta and greywater-Volume 4: Excreta and
greywater use in agriculture. WHO, Geneva.

YUK geX-C OII:
http://www.who.int/water_sanitation_

health/wastewater/gsuweg4/en/

Winblad, U. and Simpson-Herbert,M. (eds.) (2004).
Ecological Sanitation- revised and enlarged edition.

Stockholm Environment Institute, Stockholm, Sweden.
JUGE] gexAdc S
http://www.ecosanres.org/pdf_files/Ecological _
Sanitation_2004.pdf
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— Ayers, RS. and Westcot, DW. (1994). FAO Irrigation and
Drainage Paper 29 Rev. 1. Water Quality for Agriculture.

FAO, Rome.

SUNHE] geX-c OIIl:
http://www.fao.org/DOCREP/003/T0234E/T0234E0Q0.
HTM
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U.S. EPA (1994). A Plain English Guide to the EPA Part
503 Biosolids Rule, EPA832-R-93-003. U.S. Environmental
Protection Agency: Washington, D.C.
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http://hero.epa.gov/index.cfm?action=reference.
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U.S. EPA (1999). Biosolids Generation, Use, and
Disposal in the United States, EPA-530/R-99-009. U.S.
Environmental Protection Agency: Washington, D.C.

SUGE §exAc S

http://www.epa.
gov/epawaste/conserve/rrr/composting/pubs/biosolid.
pdf
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