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IILTFER NTF5T3a 4,394 1,401  JLFKE
JL—8—F%x>o74—  RUYSUH 320 578 RS TFTZFTKE
JIth NhFLs 83 338 TJIMZEXRZE
Hhwo X FI8—)L 51 672 FTOTIRKRE
FEIT HE 1,953 8,912 BEKRZE
Jark—ILNLTH =7 185 900 VWL—ITF7IRKE

221, KIEZEALEBENGRINZHEOS MBS - 28EAE

YO N 2 DEAEHEMEEZ EO XTI ATV A0 EMD Z L1, Yexikick
F 2 BUGICN U2 BLFER O & 2 YOEEIE 25T 2 ECTEECTH D, Fio, UM
A& DFRLER D AT Z & T, SNEBE T TR X 72 o 72 RS 2 08 T & 2 al etk
Wb, € TARIETIE, KIEZRWTHEAFTRICET 2 AT — 7 RV E—SINHES
W2 T N—T0 — 7 38 U CHIKISR M 2 s L OME LT 2 FEE vz, KIEE I
{ENFEFECOHDINER RN T —H 2 E L DDTOICERLTETIETHD, £ O
72T — 2 EHAE LT, AIENRT AT 4 7 25T, TEMEOMRORNEZHE-ST
WS ARRFETHY, AWIFETIEZNZBERRRIStE oL BRI L, £
DOFNEER 2-2 12, FEhaDOFE%2K 2-3~2-6 (2~ T, e, N A, XF v, Nvay,
I, BEXOF vy T 0 —0 5 #HICEA L, ENENSIRSEOME - EiE L E1To
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2o Tods, AT =7 dRNA—ZRIGHRBEEETR, &t NGO, RFZENLHMHTTZT LI 9

~20 A& L7T-,
LT = BB —R— IR BEFEY) L E BT DI Z ~L O FE L TN =7
fk~oz | e ofEiiE | AR ToOT PEICES <7 | ORI
o e i« TATHH AVARN—I T LF—U —71k FOoRE
Nl — ROt (Z~11ED)
K 2-2 KIZEZERALEBENGRNEEOSMEHE - 255 E
L

2-5 SRILDYIL—Tik

K 2-3 JIL—TTF4Rhy>arnikR
B DERF

K 2-4 T4RAAvLaroukF

X 2-6 ZmEIZEKHEIE L -BERMFIR
SHDFER

222, 7OTOWHOMTK, Kit#a, BERBOBGROREAAE
B 2-7 THRK, OkftdE, BAEOBEER AR AR AL RT, ZOMEERO =T b

b LI, AWPIE TR & @R D RRE,

Z L CE OB AR 1 FK 2N R T 971%

FNCERZ L TRN D, HREHCIE SN2 T — 2 O 21T > 7=, [FRpZ, k& dk
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KIZGTo BT HU R AKIGYL % By 1k 5 7 O OFFARMUEEER IOV T HRET 21T - 72,

KL, BUKOES SKOKEOR S MG, WIFFREIT, K=V 7iFnlza
U, MBHIZELICHHTE 2FER83H 5, 707 O TIE, KEKITE KT Y 7 23K
RN TWD b, KESKEIFEEMEN 2, BIAKBBESA TS, HIZ-ASZ) O
REEHEREEI L TOWAE IO MEIZIBWTIE, RET HAKEKE - TAKIZE > THI D
ZLEDHRETH D,

Fro, MEASREE, TOMOBEWEPH T KENRET DI LK TSRS
NOMTFREDOHLE, ZANEEICKIETHBRIIBOTOHARRAZ LN D, HITK
M DOFRJE T EE BRI O 7 2 — & LTHRREL, 1GRMEDNHKEIZRE T 20
R SEEIZRTZT, L, ZOFEEHEEENITHN MK S LU, SN TTXToO
R AKITIE G S, BOBPKRFEEMAK E L TR 2 Z ENAREICARD1EA D, — G
Jesivd &, M AKROEAL « JFARETEIZIEF ICEE L vy, ZRRRBIKOMERIZIL, @7
PEAALEECf AR B 20 U CH P AKIG R 2Bk 5 Z E N RABEETH 5,

KA TS LD FIH R K G Yy
3 = & ¥
E#i 5 2 TAKIE
BEHP HEZK %
A=V THFE BT v
K 57

2-7 Tk, Ktk BAEDHERER

22.3. BEMGHKEHE S 2 EORELLTE

B OBIER R HIRIRMFIZHONT, ZN2EFBICEEEBNICHEMBT L2 813F, 4
IR WV CE ) 2 AR UCE IS 2 T 0 L TOHEELRFHTH 5, AWETIE, il
KISME b ¥ (s, AKikts, 77, BERD, &) 2o\ T, ZTodilex
NZENM AN L ZITo 2 & & LT,

AHtRIE 1~5 THR L (RBR% 5, f&lfia 1), HARMOMRIZ O WTIE, & 2-2
(2 b A VIERRRI O ISR AT R 2797, JKUE b A LIZOWTITIERDIEFE TR SN T2
o T2 BRIR DB 2 B E L, 2-8 R TRHME 7 m—IZ K VAl L7, Aeds, RIRZE
R TEZERIET DKL R A VX, By b T R RO A L ED SRR 2k L
oo MDA 2R HERIER 2-1 KV FH L,

AR ERMRNA=2 (& M1 L - EERED N AEIE) X (B TERE DI ) (2-1)
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IRPERSIRR O FEERTAf R A2 3R 2-3 12T, KEKICOWTIE, R2-4BEL T 2-5, BLW
X (2-2) ~ 2-5 1T KV Al R Z B Uiz, WKBE LIRKROEALSTRETHL 1B &
VLT, ZZTiEThtn2B8L U1 &L

TG (B )=k R (%)-10)/40 (2-2)
FHEAKE IS (y )=(Ha+£B8)18  <1~5 TaHf> (2-3)
KB EME=5-2.5 X (5—y)/4  <2.5~5 DFFAMIZZHa> (2-4)

IR KPR FEAT A= E OKEGTR Z & ORI A DEIE) X ORI Z & OFEiS) - (2-5)
A7 TIZONWTUT EFKEDE KRR L ENOZEEND, BFHBIZOWTIEMNO
— ANH7=0 GNI & EFAKEREOZYEND, Bl W TUIEROFEAER, & 0ER]
DEER L OKEAICE D 2 W DL EIZONTOT o r— MERMLFHE L7,

Bk s
i oam | Fruz (s

=
- ’AE z L
ST == 2ROER__ ) |- —om
4, 285 K= v 2 b =Y o 5
rMMLDORE EREFHS — Al — «|®B|ESEsEnEE
KiERL 2-5 — &0 e BB IEE
EwkSkY 3 -'-"'ZEU = o5 M Tk ANER \_‘5
RN 3 P BRI 2 (aEmun |3
EFEMRL 15
hALTL ! B 2-8 k¥ b L#ORRIMERAEZ L OFHE T 0—
= 2-3 KEHEEAOR R 2-4 BKFFHESDRE %= 2-5 R/KERE S DERE
=1
_ i K ST S N ST
KELATE R S KSR ol mhe AR
K&K 2.5-5 (FEAEBRKDELLY 5 10%LLF 5
EBHF 3 12DZFHTHE 4 10%<, <49%  H(2-1)I2&D
EZHF 25-3 BIZ&EtsEmLLE 3 50%LLE 1
K 2 BIZ&EHerEmELLE 2
L 1 1 H8mFREILLE 1

2.3. FEREEBR

231 2RT—HEDOREKRTDOME

TS WI TS TE LT =205, —#izxk 2-6 lIRT, [ESMGE R L
Bitr, N ATBEHIRTIEH 200, RIEA FEKIRS AT & TR, FERE
J ANEFBHERICIEIA RSN AN FET 5, —H, ¥v T 0 —DkmH ¥
IR EZ VARV, ZiuTEHICfiE T A Z Ik B, FREAKEICLEGSEZDRHD
HLOD, KABKEIFFHTHEIZL Y REREWRAELND, ¥ Ok HBKEIM
T OZNOMHU EEI2oTEBY, &F I & T L < BKERZ W TE
ET DI ENmnD, FEE, X THEBKRBEL 2 KEEO—> Lo T b, Fiz,
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HESEY AL, GDP BRI E &2 D L, N a s N bRERIRIENEALTZET &S 2
%o LA TR ITMAA L OHENRWIEE LB 2 65, FRZZ A TIZBNTEWD,
AARDZIL (3.5%) LD L, WTFNORHIZEWTHEW, kTR RIZEAL TIv =
JTCT—=2NRNb DD, 7V OHELRLS, FHEHERE%21T O ETORE )3
bbb,

EARBRDOT —ZIZoWT, IV FUSORIE TIE EAKES—EARFE LT, 7T
T, FAKEBRMIIGFET D bO0, BETEESAPIEL TR, fHRIZECEH2FA
LCW5, FETOKERREIZAARE LD, FRIHKITED 7 v Tidd ey,

T 5K M VBROT—X1%, O AFHRERT -2 ThoTe, NrarsT
X FARILEEZRD 40% ThH DB D, ZDOMOFT TIERFO FARITARLILD £ F AL ST
WDLDNRBURTH D, ¥ A0, FHEEITK 90% D FAKRPMLEL SN D DD, Bl
R CEROBIEED 35 ¥ LROLATIEY, KO FARIIRLE THIE STV D,
M VORI 2y, Xx T 40—, JNVTORTHLNZ, 2L, b LOFE
BIMARHD =, AR FA LOEEPEATHDNE I DX LRIREICLYER
WHETDZ LR OND,

& 2-6 FHE2RT—HD5HWHE LK

N A % A=) Ty T4— %
FEEHRRCC) 23.7 25.5 28.6 24.6 26.1
&= AT H5RCC) 29.4 29.5 - 26.1 30.6
=IE A FHSIRCC) 13.8 19.4 - 22.8 19.5
FEREKE(mm) 2267 2699 1498 1705 1595
=X A EKE(mm) 4235 1006 344 367.1 379
=/NB &K E(mm) 11.4 33.6 9 1.6 0
# A0 (mill) 6.2 0.8 5.7 0.6 2.3
ABEE(AN/km2) 1839 628.6 3644 1829 531
A EmMEG%/F) 21 18 0.51 1.25 1.7
5T A UR($) 58.3 47.4 1080 219 84
GDPE N2 (%) 6.18 6.18 2.58 5.95 6.21
T Ed (year) 74 N.A. 75.6(M), N.A. 64.5(M),
79.7(F) 65.4(F)
ZL%hIRIET= (0/00) 11 33.4 7.3 20.5* 53
HEE (%) 93* 93* N.A. 90.5* 37.7*
K58k 15 3 4 16 1
#IKBEMIA) 927,000 155,000 5,270,000 125,300 0
RETOKERZ(WAIR) 100-150 128 115.4 90-130 67.35
EKREERE®) 385 80.7 78.1 69 -
TR IKE (%) - 25-30 28 - 25
JKE$2(FH/10m3) 134 N.A. 259 10 78
BIKALIR I 3 4 4 7 1 1
FEKMIBREM3I/A) 50,000 95000 (51&) 992,000 226 50
FEIK LTRSS D A0 ER $ T A20i% HSANE EMWEIRE - -
TAKEEER (km) N.A. 35 233.6 N.A. 2
TKREERE%) 6.5 90.2 (5tH) 40 = =
b LERIEE%) - - 99.7 93 93.77
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2.3.2. KJIEKIZ&K Bt FEEOEEL

T, BROPIE LT/ A TORRIZONTORRRD, N/ AR D4
BH EORFIRMEOBELORREEZR 2-9 1ITrT, T4 7 78 5], NEKERE), NHRE
B RO TEFEWER] O 4 TV —7BHKREEOFLERY, ZORLESICHEL S
2 HBRE LT L), TEM), MEHEBOR] KO TR - WBU BB T onlz, ~/
A TIEA B O TTH LI TO FAEMOEMAFIH S TRV, WEKEHR) (CEERET
DERELT A7 T8 BERS>TVWDIOIXINERKL TS, £, Hilko =
T RNE—AEN, HKREREOBEBEMICEERERLE LT, FTKEOEMWOER L
TWDONRRTEND, —JF, FEEEITIT WEKAERERE ] O NEKABEEEOARE] M
BEND LI A TOTKEDERRITME LS, WEKLEHE] ] o7 —7, [FE
DJERFE D & OFEHKICHRT DR O K BE L D1, TAREEMIEA TR
VI ANZEBWT, B R TIRIEME— OB C o 2 B Ok EBIcx LT, AT
— ANV E—=PNEHLTWDHEEZD, £, N/ A FTPKHEEZ AR IT 5B TH
HY, R THOWER ] 132 ucxid 5 MEERE KL T2,

BAGREI O HL M TAKIE Z Hl & LI FICHER T OESIC B L ERE N E > TnD 2k
NHh, BMNEORBEEROTLIIETHMICEEZ > Tt 525, —FHT, TEik 07
N—Z0F TERAN ) A OREIZH EVIERZHLDRN] 20D FLHPRT LI, B
16, 1TBUe EMER LTV DRI LA O TH Y, 2B e EER O LS 3
JAEAE RIS REEN LD TV RN E W IR R D,

F7o, AT & FEERIC, MEIHIK IS X OITBOFEHEERICOW T, #AFREIZKRT
HEERENELE L TET O TND, [FRRICETORTIZEWNT, BEilkd 2 WIFHEIZS
W, BATHEOMEORELREM|E LT, YHORT—I RV —HHIZL > TR
kSN TN D,
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1

. Iﬁﬁ I

RE~OBE == ]

{ese sy v NAVE RingsE - AR

B 2-9 N/ AIZBT5HEEE EOFBEHORERZRR

2.3.3. HHEHEOHMY - FEL L 7 O 7 & TORERINE

R EE2BH LB TEIC K 0 it Lz, 5 8T ORI ENRIF R 2, T KJ
BICX0EEH - P LT, LY, BEMRICIRFEED & BSOS 2 OfENIicE L 5
%90 (R 2-T) 25, MAEEHEESE 2D T, K - BEEY - JHIREE, B,
A 7T « M Ui EOHBRMEEICHEARDICEELY 5 2 280N, BOR - 1TH,
BIOMEREHRICEHT2FHY, FHTOMEETHE LOFERBER I/ L—TL LT, T
TOEHEICBNTET b, oA 75, HKk - BEY - 15IREDLDDIRITHEH
PATEN B, HIRIZR T 2 BHEN AR EE R T 5 ECTEERRETHD, S5
i, KEJR - KEES, HEOWVIFKREES, UR - 1HKICE 2 KRGS, #KIZE D boa
LIBKROERALE EDETHWIEEL SV, FRFCHREF SN DR TR L L CTEEOET
IZBWTEIT LT,

FEANLT 27 & EEE TS 2 MO ER TN TiXAR <, B OfE B &
ERH 5 5, 7V TORAT LAME, FHWE, V=2 —M8E /A TOL¥EMM
e L, HUgIZR U CHEEREH ZHEMICE T &%, RIS CefldeE s & 1
5 ETHBETHAD, TNCESTHMEFREZNEL, BOR—F 7+ VA IZZOHH
R LT,
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= 2-7

BENTERAREEMEEFNRED 998

Category

Sub-category

Category

Sub-category

Natural

Geographic

Climatic

Water disaster including cyclone, flood, draught

Demographic

Population

Mortality

Disease

Generation /
consumption of
target goods

Water

Human excreta

Domestic wastewater

Industrial wastewater

Waste

Sludge (mainly septage)

Slum issues

Sanitation
facilities

Type of toilet

Household finan-

cial capacity

Household income, GDP per capita

public utility charge

On-site treatment

Supply water

Water resources

Type of water source for public water supply

Type of water supply for domestic use

Custom / culture

Social hierarchy/ethics

Attitude to excreta

Type of anal cleaning

People's awareness

source — - "
Groundwater contamination Local recycling practices
Surface water contamination . Policy
Policy and L
Wastewater Monitoring
government .
Sludge Organization
Infrastructure

and industria-
lization

Supply water

Solid waste

Electricity

Technical supporting system

LIF,

25 2-12 B X OB 2-10 1277

a)

=281,
Project C/E&

M LELUVA YA FRERGE

WIHLOET H A 0 DO KE 5y

BN AF 072 am— AL EERX, KEHOER
VIR, WA g9 2,

E£T 20D 5H%EE A L (Improved Toilet) ZFIH L, & D K&y

A WA R 2 R 2-8

¥, WHO ¥ XU UNICEF 73 Joint Monitoring

FEKYE B

AL Thb, Lt 8 HOFTIL, Fich v~ X, ZILFIZBWTEE N LORFH
ENE LA GFHET D,
M VIZTHERES L= LR, & 2 TRATHIHEKIZOWVWTIE,

KR PEN T
RO FER A YA AL

& PSR R 7K 2 2 S R O (1] %
Iy A4) Bdbd, BRIEOFRIHE &V S R T
TGEE DT ~RET DD,
HETHHZI EEEZD L,

i (%

BALRRD Y,
g e S ESEA T SR A Loy U
LD CHEHBERATHD, od, WIITIEZ 054
A VHEKIREEE FKIEL

CERES LD,

W, BUARTIIA YA M ARLPEER
i & € OHIRZ R 2-9 |

5T,
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D 23 FEEEZRPRIR + 157K D ALFHER

% < O T FKLELE

WE7RD, B

W, B b R X ONEYILIAL D
T TIXE RS S T 70 A A MLBERR I & 72> T D, 72720, BHIC KV EWRSH D,

H DWW

B K
W50,
%mﬁ:%éﬁik%@@wfhéoﬁ
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= 2-8 EHAOELG L EZTDEREIE

] ) Kathmandu
) Hanoi urban ) . Khulna City Grater ) .
Type of toilet . Danang city Hue city . Bangkok Metropolitan ~ Shenzhen city
district Cooperation Kandy .
City
Cistern flush toilet 789  Mostyinurban 46 93 Mostly in private
areas 68 (sealed/ places
Pour flush toilet 17.9 Some in sub- 51.2 56.2 unsealed) Mostly in
urban areas common places
Composting vault 13 i i i i 83.3 i
latrine with UD 26
Composting vault 13 i i i i i
latrine without UD
Pit latrine - - 0.8 23 0.1 2.5 -
Hanging latrine - 2 - - -
Bucket If’:\trlne - 0.6 - - 16.7 -
Other toilets - 7 - 0.4 -
No toilet 0.3 Small 4.8 - 3.1 -
& 2-9 #HWBOEGA YA MOERE LR
Hanoi urban | Danang urban . Khulna City Kathmar.1du .
district district Hue city Cooperation Bangkok Grater Kandy Metropolltan Shenzhen city
City
1. Septic tank |1. Septic tank |1. Septic tank |1. Septic tank |1. Septic tank |1. Septic tank |1. Septic tank |1. Septic tank
- 90.5% of - 80.4% of - 86.7% of - 74% of - no info of - 86.9% of - small portion |- small portion
coverage coverage coverage coverage coverage but |coverage covered covered
- most effluent |- effluent - 71% of - effluent mostly - effluent - mainly
flowing to a mostly flowing |effluent flowing |mostly flowing |covered by mostly flowing |2. Several connected to
Main type drain into a soak well|into a soak to a drain septic tank or |into a soak well|types of onsite |sewer
of on-site well; 28% cess pool treatment toilet
sanitation flowing a drain |2. Storage in a |- effluent 2. Storage in a |[such as
facility pit mostly flowing |pit ecosan toilets
- 13% of to a drain -10.2% of - small portion
coverage coverage covered
2. Cess pool
- effluent
mostly flowing
into a soak well
b) Kikda

KRUEFEDLED T71%, IRIRBEEDORERB L OZOKBICRE 2B L2525, & 2-10
R T RIS, BWMTHOKEAGITIEIREREVDR S D, FEARKMERE LA Z D X 5 I8

H—HELTE, TNENOHTHEMAESIZEOND, & VKED R Z2KE SR

ZLTWDZ LB OND, BIZIE, N/ AHHHE TIIKERE L L TWDD, KA
SRTIIRTR L 72K OECEHRI I 2Y, TR <ATHDI TV D, R K0 K OWEWIHTGD Y

AZEEED, KFFED

AT HHTR AR b RIGE#E S STz,

LaL,

Z D Hilsk

TIFH Rk DFEY: (B3R, EHR) MVEEIN TV LD, FKREZEERICESE L TR L
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TWHEBEZDBND, SHIZHKHF TRE

AKFIHZ LTV EEZBND,

—J5, AT TIEMTKEY: (B3, Hy) BNEVEATSHY,
RV BASHIZEEA— FVORSITET D

K DFRTRER TH %,

L7706 DK &% Higkl

T U CHLAE Y,

1TE & 2 U TR A
BERREFOKE FITHHAIZFIHLTWD,
Ny TR, AD@#@L<$$F»W¢~5~%E@%

HAKELTWD, ZHuE, —EORF/KAEIZE LT TRITIVUZERNEHE L,
ZAFOERAEAE (F2-11) 1L, B b~y X&BRx, B H T AKOMIIIR

Do FEMITATER 3 3 L OMFER 4 125D 8,
DB L O T KOWENSRUKET 5 K& LTHEFbND, I Fv A

A K TE D K 213 83%!|
W= CIEBLEDOKFE~OEBREZ LT L HHEEICERE L Tnian

B b~ A TliX

IHAN AR R ERH Y, Zh

*& 2-10 MARDOELIRKEA TEZDEREE

BT DA
CEBAHOD, FOHBEIIMO CTREMNTHL, 2D LI,

ERBHDHTD
F8 4 1RTK - PKA R =L EBDEDRLE, ,’ﬁ/\é’]ﬁ%ﬁ)ﬁ#%%‘Bﬁﬁeﬁkh%&ﬁ)%%f‘
b%, o, BEOHMREZEDICETHREORN bLETH D,

For whole purpose

For drinking purpose

Main type of Ha(ljr?oti .urtban Danang city | Hue city Khl,Jtlna Bangkok (KBratder Sher?tzhen Bangkok Kathr::andu
water supply istricts . city andy city valley
% (vol.) (hous:;hold) % (pop.) | % (pop.) | % (pop.) | % (pop.) | % (pop.) | % (pop.) % (pop.)
Public piped
ubllc pipe 85 63.3 97 15 98 60.1 Most 54.1 83.1
water supply
D T
eep Tube 77 5.9 5
well
Drilled well/ 15 24.8 0.8 0.9
protected 8 25.8 0.3 7.6
well
D |
ug well 1.7 22 42 34
unprotected
Surf:
uriace Few 5 0.2 23 0.1
water
c -
Rainwater [ 0o 03 Few 0 0.6 16 0.6
outer
Others 0.4 0.7
Common in
b
Bottled water| | ur én No info Few 0.5 44.7
high/middle
income class
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x 2-11 #HERHOKEKEL2 A TEZDEE
Water source for Hanoi Danang Hue Khulna City Kandy Kathman.du Shenzhen
. . . . ) Bangkok . Metropolitan .
public water supply city city city  Cooperation city City city
Lake/
- - - - 375 - 124
Surface |reservoir
water |River, - 100 100 - 100 60 76
spring 100
Ground water 100 - 100 - 2.5 3.1
Sea - - - - - - 0.9
Recycled water and _ _ _ _ _ _ 76
others )

c) NHEHE

FHEOKIE, FAE, BXEEER 210177, 28, I 2 THKEOF RIS K
BRSBTS LD FARICHR D B2 TARERMEE LTEY, TV FAKE S S
NTWRWGEEIZHL DN D TH D, HARD TKEIKERHEDH L 5 & A5,
R R0 3EBHi O FAGERHE DRI GIT/N S,

R~ RERBHE LSNP DEZ D E NN, FICEREOmSITFLL,
WOIRBEFED ALY 2T D BT 5 ) A THRERGIKIEEZEZBND, B b~ X% 2011
1 RICH b~ 2 RS T RIS OB MBS A 417 - 72 BRICiE, [FAAEESIT—H 11 Ko
EEREICH D, MBGITHRER 2> Tz,

Ny 3y T FKRERHENEIR STy, B FTREYR~O/MERIcL s &,
TAKE L BAGEDERE ERNER D720, bAGERS &I FKERM: 2 EREOF THK
NTHZEE2LTELT, TARERESEMTOMNNKNEE = & NRBINOHEEDZ &
Thole, B’k 7 2 —ORENKKEEDEHLOHKI L RoTWHHIEEA D, b,
B D— AN%4720 GNTIZETH Y, &R TIIRWZOFEELZET 5,
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Tariff (USD/m?3 or USD/kWh)

04 0 Water .
®| Wastewater -
E1 Electricity

0.3

0O GNI per capita (country base)

Hanoi Danang Hue Khulna

Bangkok
City

Kandy Kathmandu Shenzhen

Kyoto

Note: Water and wastewater tariffs were calculated for the case of 10 m3 consumption in

a month; electricity tariff for the case of 5 kWh consumption in a month.

2-10 #|HAIDIKE - TKE - EXHEDLLE
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d)

2 -

TOMDEEFRE L U EMEER
HAKEBIZET DI ENHRIRIFIZHRTH Y, TR 6T I L
HELSMT, —ERER LB ATRE Td > 72
BOKNFEAET HHHTI N2

U3,

“IEAER 2-12
HCHEEF e T7ZDOLMRITE L,

ZEEDE, T

R D, EiRoQ)
VU
g b~

A DOBEIMTE, B I OEAERMICHHT 2KOEWABZARNRIIRERFNEEZL LN D,

& EETIEMHE AR Z W E BN E Th 503,
Nray wpx,
ICRES R DD,
%, FLRBEEICIIkEZ WD, LIROEZEFRH

TE, FHiIZE

& 2-12 #HAHDFKERIZHERDE

AT /K &

E—HiCDBB LD,

==X

ESFUEMMFIHNEGOBME

T RCOHEH T 4 NEHRIHR TH D,
— NY7=0 FAEIZEARELERFLI DR,
BrIZ 7 = CIX R RN EW,

< KB ITE T
ok ERWEEET T

Hanoi Danang Hue Khulna Bangkok Kandy Kathmandu | Shenzhen
Monthly
. 1.2 23.3 241 0 0.0 1.6 0 -
. min.
Rain
Monthly
550.5 1375.7 1298.6 332 399.3 367.1 382.9 -
max.
Sometimes . .
. Frequent and |Frequent and |Not frequent Sometime but |Sometimes
Flooding Frequent around . . . Not frequent . .
. . extensively extensively and serious not serious heavily
riverside
Securing water for . . . - - - Difficult in -
. . Not difficult Not difficult Not difficult Not difficult Not difficult Not difficult Not difficult
sanitation facilities case
Frequency of Oftenind Oftenind Sometimes in Sometimes in
9 L y i v Often . No info Very often No
electricity outage season season dry season rainy season
Land availability for |Not difficult Not difficult Not difficult Some Not difficult .
i L - Easy e Not available
public sanitation very much very much very much difficulties very much
Huge one
. ) every
Earthquake Rarely occur |Never Never Some times  |Never occur |No major one hundreds Rarely occur
years
Natural increase of
) 1.27 2.39 1.04 1.14% -0.09 1.1 4.64 -
population (annual %)
Household size 4.0 4.3 4.42 4.56 3.9 4.3 4.4 -
Sludge treatment
R 1 1 0 0 2 - 1 2
facility
Design/actual 120 120 120 217 137.1
wastewater amount (Design) (Design) (Design) (Actual) (Actual)
SS
250 200-400 37 - 108.83 - 500 220
(mg/L)
BOD
. 220 100-200 86 - 55.52 - 200 200
Typical (mg/L)
influent COD
. 500 100-300 181 - - - 300 450
quality at  [(mg/L)
WWTP T-N
50 10 29 - 12.38 - 10 45 (NH3-N)
(mg/L)
TP 10 2 3 1.23 2 6
(mg/L) '
. Water and Water and Water and Water and Water and
Anal cleaning Water - Paper
paper paper paper partly paper partly paper
Originally and |Originally but |Originally but |Not originally Not originally |Not originally
Excreta use still some little at little at but some on |Seldom but some on |but some on |Seldom
place present present project base project base |project base
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234, BRREVMEE LM TKE L UKEtHEE DRk

a) T IKANDIKF

B2-11TR L=l 0, BFEE R L 725727 ¥ 7 OFPH CIERH A F 7= 134 M T
KT H GOSN EIRKEH > TV D, A LIZEHORNTIE, /A&7 0T 03100%
T AIEAELTRY, I by XS Ty, X x 27 4 TRESMICHA ST,
NI A TEMTAZFRA LI AESKTEZ M- TR Y, 2K D83% 58 K5H FAK I H#Y
THRTWA, 728, 20084ELIKEN /A IZRKE I X B KBHEMEICRTAKR b INA -, 20
BIG, B b ATIHL6%, 74T TIEHL%, Fx o7 1 LRIITIES% TH D, £z,
RPN E 2l HUFKIEEKEIC K a ke OKE) TR, RS, BT, R
Uo7 HPREMA DEKIZERBFIAISNTND LN HTH D,

K2-WBIABNDL XL, Z7VFRFTy, BTV R, Fx T 4 REDKEDEK
ERENETIEE, T ANOURIERE 25, A, FHENGHTORECENT,
AGE DK IR 2 & 7,

Hanoi
Danang
Hue

Khulna
Kathmandu
Kandy 38%
Shenzhen 3%

. For piped water supply

Bangkok I 0.9% , .
- B Private extraction
JohorBaru | N/A I [

0% 20% 40% 60% 80% 100%

Groundwater Dependency for Water Supply

B 2-11 K& OGEK E LTOM T AKKITFE
B ) L0 AT LI iE IS <

—J5, KEFICLEDBANEREL TS Ay a7, 7o, YT TR RIZ 3%LL
T e, AN a s REYITITREICH TR Z REIZEK L TWR, HTEKORMESE
FUZPE D HUBEIE T, HEKEBAZ: & OBREERBEN A Lo72, 4 Tl TR A 2 #nil 4
LEH AT TND,

— R COKFIH O KPR - YRR, AKBERA LVITHER I TW5b, i L7248
M CEHEARORY—T7F v oo AL, ETKRERN VEFEHAL WD, HAXT
12 1-3 U v bb, AR THEE 56V v hLOKEEET S, KEIZK D ABERBIR 4572
itk C I, HITAKZR L CIEEAR M LOFRITEHLWEA S,
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& 2-13  AKEE KR L RAKRE

Hrh KEFEHREERE (%) AGEERAE (%)
NI A 85 40
Bk 59 30
7T 99 15
Nyay 99 28
7 15 25
NN 78.2 40
X LT A 60 40
e 100 8
*ADB, 2009
b) BHELNHTKICEZ HFE

KPR U C, ARSIV EE LV MDG OB E WL K5, MEgs7e X7 AJEE
FIX b A Vi EORARBREAERM T ORWVERECTAEB L TN D, L& ENrares
Tl EDAT NEFEHITBFIC L D 0B & m O rlett a2, BEAF O Ak o oE
ZEEET AHMICH D, X T BR<HENSRT X TOHT TIE, FAERIZRERM B <
NTETWDLHOD (R 2-14 /), (KARSE ST ITHE S vz £ £ OIFEEARY 7250
DIFEBNER STV D,

TZTIEHEREAAD 4.8%D N2 SEATHML, B h~XDOANAD 1T%I2HT-H N *%
AN RERM AR CE RWVRWIZH D, 7T TR O 183% 3K EI2h 2
L7cfligy b Lo X 77 MU= R L, 4%23 8548 CTHEt9 %5  (UNICEF, 2006),
Xx 7T 4 TIEAOD 8%IZHT=D N2 3 HfA hA LEFIH L T\ 5, tE S - fEm e
HIFEFHATEDLREICH > T, AXITEIRBERY DML LB YN AT O TV R
WEWIRIBEA T Z TV D, FHERGET T, o £< (60-100%) BT T 4 v
B2 EERLTWDD, (BIRLEEO X A 2 v 7 L EIN N ) A G TRERMEL 225> T
W5,

WUAPICBIE L72 & O T, TAREREROMED HIF o5, 3K 2-2 (R L@y, G,
NIA, B RERRENROFTICE T 2 FTAREOELKFIL 50% L FTThd, &
7o, FAREPEMINTHNTY, WNEEEVRED T TARHY, FKEOREN R
TIERW T =262, LavL, 22 T—HBMEROITRLBEYEK D B IRBREE A~ S 1
DRICH D, RS- PEKIKBREOIBYIR L 72 D,

KESNIRWEERMCE 7T 4 v 7 207 BRI T 5 REH ORI K &5
Pt BTN DD, BT T 4 v 7 27 OF—"—7 a0 —F KBRS EREICHK
JE 2GR DfERMENR B D, FTo, RPN B RKRICEINZ B D AE0H L7261,
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i FAKBR AR A~ DA 72 72 5,

EM72 T — 2 I AT L TWORNE OO, JHERISAN T T, #0084 (NOs & NHy),
KIGHEPH T AKIGYRE & A DN TWD, AT A 2o AR i -CHE K B B SREBR BT
CRIETHEOREIEZRBEL TS EVZ LD, ZOX S 7R7ERIE, HTFKEFRHLT
[A-PNll @%%i%%kaﬁﬂ%ﬁ%#ﬁ’ﬁm FoT, HIFARIGYR IR i b B
EINTWDDIE, PO L FB 2 UICAT 5 BIEOME Th 5,

R 2-14 7TUOTOHEHITHIT D FAKE & AR O KR

4 HECRSERRERNCES | okmours 0
Nyay 100 12.2
ZF N/A 15.7
NI A 100 70
7 94 40
Xy T4 97 <1
7 P 91 25
s k= R 83 60
I 100 75

I B 3 K0 AF LIS <

c) PR b=k ftiE & BIARERMORRK E L TOMTK

FEX RO TIE, A & HARMOGENHEI N TND DD, 2R THEE
TEETE L2V —ERORMIIEARENE Lo TH Y, TFEIMHGITBEN DTN,
ZOFEIITHIFID L S LI A DEE L S ZWEE-> T\ D,

7ol Z2U0E, BAMOIERPCRAKDEFICH - - T, B8, sk, BHEOH- 2R
KR EDERIERELET L, MARRKICIRY Mie7zIl2iE, A oA Mk o osE
T TR, RN A Lo b OGP IS D, w7 HE TRBRBERELITH 2
EMMTETH D, ZOTDITIE, iz FKRESCHIKAE i OB DT, BEAF D&
L L= TRE DEECEHEEZTh R I S,

FHAD SO BB LN, KB & AEMEZ S csET 5 0L, e840
oS - BE - MFENREHBEZRL LADYESEA, RN L Bbh s, #fok
BIRFZETIZ, SHEMEA R < HRRERYZR U — B A EAE LZ22WVRIL T CiE, FUHE A EAY 7
BRI CTH LR —ERTHD LWV I FERN T,

LML s, RET—E R34 IC L CHIE THHBENTH Y, FBEMEDORVIKED
HOREEY 27 @, KRS LA DOUGRICB W T, i TR Z ZEE T, 3 X B
HEV PO IRWRRFTIEOBANRS BEND,

INDLOHEEZET DL, WINT2EH AN E B S—T & B AKEAGERE O R HY et
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FEINDRNETHD, TORIS, BT T 4 v 7227 DGR ESKOREGEHELA
A MEAERRRIC XD KEHRE T 5 TR EBHTETH D,

d) KR D =D DT K

AR L7z K912, M KIFKEHEOBRBEORINK OO E DL LTEX D Z LA ATHE
Thbd, HAKBEMZTH I KIZAEICREL TBY, ZE LZMEFRECHY, HTFK
MBI FBHEICL > TEFON TS, ZTh OO FAKORMIL, & 2-15 =9 K91,
KHEFBICB DT TR TRLR E A S D,

R AKIEFH T O X O INEARBRRE CATTE 5720, FAMHEIZE - T XD B2 R
BAKBETHD, £, RIEICEFSNDZE VL, TOHTHFZEAIL, 3 <IFIH
THZENTEDL, ANEREHEICESWTHBEINTHGEE, F2-15ITRLZHEY, fHK
MO E L CHESE D Z L L AlRETH B,

= 2-15 HTKDFISR

TOETHETE S
HRMEET 72 YT &l
TEITA | mECho AT
(ZHEC % 2 BLATE
‘ e aas
T BRI E A
A Mg OB 3 L OV E B CRIFI T %
KRDOBEF (EF, 7 oF, GCBRSNTVDY,
K — A% FR<)
= IR TAPEE BT CRI T (5 — 2 E
<)

F 2-16 T/RT X D1, KER OFTHICE W T, M FAKOE /2 585K EBREORMD S 5,
N AKOEKEN BRRAOBAEMREREL LE>TWbH T b~ X&fRE, ZOMDOT T
DOFEHTIIFHTE L2 T KON ATRETH D, LL, HKBEORKREIX —F TR,
M AR CHiREE, ke, RS, BEREORTRR-TVWLIZLERETRETHD,

HESHE CHERT 2R ITZ < O T AKMBEZFIEE T, v 7 0 TiE, BRHAER
A DWMREUKIZ LY 14T 2.5 A— ML bHTARMPME T L7 (IGES, 2006), 7 b~
 ADO I TIE 2000 FE00 B 2008 FEDO T, 1.88 A— hnid 7.5 A— MV HIKRALME T
L (Pandey et al, 2010), /N> az o/ A, 707 Tk FROE AR ARED A
Lize N AHFEEETIZ 141220 2 U525 353U (Thu and Fredlund, 2000), 7 /vF
TIX4HEM 9.5 U (ADB, 2010) @ HFEIE FAAHRE STV 2,

WREEAKOMIZE, HRBROEFE, $k, 7 yRREESRESOWNGRED, 74
RECEIRBE G 2 B THIT KEOREE LTEFOND, BHE 7 v RITREREEL L
bL, SkEESIFEOH T KOFHICHKNEZ 522, WHFIANrarssvt, ~oA
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72 EOWFEINNOFEHT O T AKIZE L, /N a7 Tk 1000 mg/L % 2 5y E DS Hss
ENTWD, NI ADPFHEY T ATHE, 1FEAEDr —ATENT & R A EE R
PREFERI T A KT A L OFRIBE 2B 2 Tz (Berg et al., 2001), @miREDOERIT7 Vv
FRD P A THHEENTWVD, FY T A0 b~ XA TIHESENFRREEZ B2 T

WD,

& 2-16 HTKEBZKDATRENS

i . K AT REHE AL
i %nf/?) HIRIRSE (mE) ” k&z/ ) " s
[A] [B-A]
N A 828,752 6,795,538 5,966,836 Phuc, 2008
B 29,431 275,871 246,440 Hung, 2009
JxTc 35,000 24,631,133 24,596,133 Phuc, 2008
Nomsa | 745205 7,791,780 7,046,575 IGES, 2006
ai%n 97,332 N/A N/A ADB, 2009
VRNV 59,0004 26,000¢ -33,000 dPandey et al., 2010
v T4 79,452 482,191 402,739 IGES, 2006
I N/A N/A N/A
aF v 47 7 TV b KLU cidbEg Y 7

ZOXIREYRMEDN H DI b b, A RE TSR T D KL, ARSI
B L 72 B ORI E R T 27200 FEE L 720 5 5, R 2-1T (XM FKFIH & &# A28 U
T, BFOHNE RS 2720 0RREEZ R LI O TH D, M FKIXRERROHEE L
T, FLRHMREOARDICHRY 25, RIS, HFKIIERBARKREDORZEAIRE LT
FIFFRECTH D & & b, EHEARMEIKRE LTHUIEHT A ENTE D, KBS LEN
RWERT CiL, HFKAKIE & U7/ 2 KBRS IR I K 0, (8N & 72 130KE ~ DB
DI D KMFE 2R T D Z EMNTE D, 72720, P KREKFEE T HEKS AT A
ZEEAE T DTN E 7MW 2 BN L S r— A b b b,

RKRCH B BN R E R KA N TN D — AT, R KIS E I ORI
L7720 2720, BEOFRKE OG22 1The WE FH I KREZFAT 5 L, HTFKEES
ERIBAR EOREY A7 5| X 27, KEEGEE 7 & OKF R @ ki 3
WL, HUFKIZ R Y FERRBAKIRE 20 95, B —EZXDE S BEF A>TV
HNHEFEZETIE, HTEAFMICKVISE A2 ZE S, @ADL S Z & b AT
bbH, Fio, AKBEEORAKIZE D KGR T M TIIH T AT K E LTRITE %
7259,
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. L . Hit R ZRFI HF K
ZH H A
i i, R Ry T,
‘ . 25
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& Re RH | AEPER ek (ﬁﬁkgfiﬁj%g@
BK, DN, w5 (HAER)
. HA RN, | o o s | BB ~D A U 22
TWIN KT KH, K8 B TR THE S LIRS & % R
SH
a . | A SREE w5 (HAER)
woereess | IO Cpam | wrACHS | SBEEA~DAS ) 22
KH | ppra e L IR & %
BK, DN,
s heo | HAHU, |, | ommsne | 59 orFmmowsspE
A | RN Rr, |FAREEOSER s ey DEAD)
KH
A5\ IOBIK
SRS B B wu, | e kot | e - o WAL
PO B DI | LTH AR | SRt Y 2
LBEA, RS L BRI & %
THEN)
B 72 AR i &
‘ YR OU | LTHE T AR
N
@Af%@ﬁ §§§% R o b | 27D, TR (L T e &
s | xn s [RRREo | gAY 7 | R, FRE 0TS LE)
g T DS %
T %
BK, DN S L fe s
DN s | mesncn |
gk | T B0 gnmogan | ook | ECEE GFOTTSO
N P e L I I K
BK: "> =7, DN: )+, HA: ~/ A, HU: 7=, KN: ¥ 54, KT: h bt~

X, KH: 77, SH: &3

e) HTRAKEE) X 7MGIDO-ODEERE & HKLEDR L

HiUF K T AR BEAR OBLS D DI B EHEME DS B s, AKE KRR, FERTAERD 72 skl <0
HFALFRPEK 72 & D NZTEENC K DIHR OB L Z TR0 W, FIC I 1T DH FAKBYLIZI1E2
DORPEIZHER T D4 >DOFEHERN & 5, T2 6, BN TOHRM 22 & DOIEFAER 01T 24,
BTy OF—R"—=Tr—, FKEORH, ROAFEPEKORSER EOSGESN
TWRVHAEICHET 2178 L, HRERECLE & HFREm (L7213/34 75%) D2/ 4 8
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F2-181I/KIGYANH L ASGED T2 O DIEIRL A RET L7 b O Th 5, HL T KT YL il
(IFEARIIZ 2O DRI E 2 bivd, £7, BEAFOHARM OBERECHK L E B ED
2O DM & LTI, HFAKBYROBIENE 2 5 b, ARMX, F
T IR AERR I N AR YGE DIRRE Td D RMNEL DK 2 dGE L, K A VERET D,
K b A VIEAIZIE, RIEAKEITHITKIZ L > THY EDOKOUHE D REE S L7z T X

UGEN H
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IR THDH, HENLLDRSE

(T LR IR 2 229~ %
(2 K D153 3A K8 DB

SR AN
=& 2-18 TKEBEZF) RV EED - HEE & HEKBEED HIH
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e . FEAKRH FAKEIRIZ LD
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FN TEYL > 1 S
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DB L, el L e
S F A A5 JRERH 72 A% ) A L & HU KA R O BEEE
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Iz KN, KT, [—7 = —ffl, b LV EFH  HAE 7 TGIEBR B~ DOEEST T
L 515 KH, [|F#EomiEs &5, 2| B, LM h%vkﬁﬁ%ﬁ
Y BT 5 SR 72 A% ) DR & 5,
TRALDFFE & B H BEFEW)IZ 2\
T/KE | BK, DN, ML K D153 1k Fhi 9% T2
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BEAF O HEAC L
AR | BK, DN, m&wﬁéo x@wm@ £/ RSN o tel e
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159 KH, SH, B & R U A7 IRFHI 23 737> %
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SNREROER, A= =T a =R E AT 2 720121E, UG IRAEE S
SN, FAREEDDORERRITIREEFT 28 E L, EMk LIZEE O L0
VR DT D DIETHEREE 1T D7 < TR B gu,

FE A EDTEXIGER T CTHARLBEFER N AR L TS Z ERRROBETH D, Mx
T, EAPEKAERGIER IRV T, K2 A b TE TX DG RAHEZ MR RERCTHH D
HLIETH D, B FOPKAEIER OMREIGES, H T AKIBHEIEDOF ROV EDE LT
ERINDIRETHAH I,

e & KL O SEOMIZ S, HIT KBGO LTI H 5, FHE OB T,
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NIA, XX UT 4, BRI b ETE T D &, IAKED 10%LL <,
AEAKDFAMZ T BBHK E R oTz, 7T IEEREAKIENERFTHD Z LD 7 #
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EHF
CaFximK
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HERKEKEDES
2-12 BEBHOEFRKE @A
* 2-20 KEHEDOBHEEHER
e oK 58 Rk
Fﬁ;k P EIsk| K | 1282 | #AE iﬂfl‘ij s | B WA
AR HEME| = |FHMEsS|m(r)| B i
s mRla) (B)
it | KK 100 5 8 5 5.0 500 [ 5.00| 5.00
JKEIK 97 5 12 48| 490 494 | 4.79
>t RHE 0.8 300| 002} ,..
EHFE 22 HY | 250 0.06
7K3E K 98 4 28 32| 3.60 413 | 404
N3y | EBHRE 0.9 300 | 003| 4.07
F=FK 0.2 200 | 0.00
K&K 85 4 40 2| 3.00 3.75| 3.19
A EHE 15 HY | 250| 0.38 3.56
7KK 63.3 2| 275 3.25| 263 352 | 2.23
oy EHE 24.8 3.00| 0.74| 3.26
EHE 11.7 HY | 250| 0.29
KB 7K 10 2 25 3.5 275 359 | 0.36
EHE 77 3.00 | 231
IV Tanm 8 #Y | 250 020 2%
=K 5 200 | 0.10
KB 7K 60.1 2 45 15| 1.75 297 | 1.78
. = |LEHF 31.7 3.00| 0.95
T anE 42 HY | 250 011 289
=K 2.3 200 | 0.05
7KK 82 1 36 24| 1.70 294 | 241
>« ist#)j 3.00| 0.18 _
NNVRA e n R 18 HY | 250 015] 2O
=K 200]| 0.12
PLEX Y, HRERITORREZ EREA O KRS OFHE CTlX, AKE DO L3R 5V L HH
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L0 E S IR It S, oo MU CI i O LSRR E L TR D RIEME I K & Ak
WS DY, HICIEBETETCWRNERLEL, ILICRIG LT —ZINEL &
BICHEEOUENEEN D,

b) BaERE
AT ORI AN A 36 L OV AR R REHI A 2 B 2-13 10, ARk 2 5 EAb L 7o i R
ER221IRT, Yo TIIKEE R A USSR L, FARLEEEEE 80% & A v 7 T8N
HEATNDT2D 4.65 DEWVFHli R & 7oz, By ZRS THTTTIE, KBRS TR
PG ORMEN AR+ Tholo—J, BRS04 A Fafn A Ebh Tz, =
OO TIEA A MUBEERHD b A L HROBREAR 2T 2 £ T, HEREH
B TWDZ EDRBINT, N/ A T M LOKBELCHEKEE O 238 A TEB Y,
FHSIE 8.79 Loz, LinL, EKEMIZRTARLENEAL TE LT, RULBHGROEI G
BV, EToART & S, RN A LOFEIENE L, RRDBEEIHIATWS, 7T
ATETC O FAKTE S &3 LIRS, ATEJEKO TARLER SN TE 5T, REMIC
B CUEE L T A EIE0NE <, FHliASRIE 8.79 &7 oT, 7T T, b LOKBEL
MARTRLS, By h T M) UBRIESERHINTEY, 3.36 OfliL72o7z, £, B b~
Y RATITRHE RS 2.28 &2 0, REAER b LOEIGREWZ & 03FHliZ T 2 2K &7
> TUN =,

PLEX VY, s#FEEI N7z A L (Joint Monitoring Project (2 X 2)DH M X 2 BEfFDORE
i & VX80, PKEE~DEERE, 4o A MLBRORR, H&B7e e & ZIEIC AT
BRIEAM & M LT lN ATRE & e o 7o, 2RI KD, 7 ETKEERFEWIZE
BT, REIICRLEE CREICHIE SN TV D72, KWakHliaz 21752 LN T
7=, L, BEECET S PRSI, WHEZBEUNCITO 2 &R BREATEL
TWAHEERH LT, TKEEREOLEZE LIS BEIOFMFIETIEIA+3ThoTe
EEBZ DN, 5%, TARKUBEGOBMRICET 27 — 2 2 NETLHILENRH D, 12, BN
RIZB LT, 8L TV D ENOHTIMiiAa L7223, I OFBLIEREG5 Ve R Tk & HE
ROV L TR, TR AR, IFECIET 2 LERD D,
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= 2-21 FEREHELCLHER
ABIZxt oAk B/ S PN=N "
op | TR | Tar | T8 swy | me | el B (B
B mome |vormm|TTER 2ouq | onm |wr|vs| DB R
DEIE 7= BEOEE z (&5 ™
. FEAE Tk 80| 76.0 5| 3.80
AL | HEKER 100 -
S| KgkAL B 2 *ﬁﬁﬁg gg ‘j-g g g-g; 465
5B HE Z<—Eh| #E 100 . '
atalls i smmpm] 20 20 4 008
Tk | 675 488 5| 244
7] RLN
KkhqL | R goa| PKER RS [ mmmg| 825|235 4] 094
2Fry ’ R —# 80| 3| 024 401
L NA| HFR 100 18.6 2| 037
L L A Vi 100 1.0 1{ 0.01
KO 42| 227 5[ 1.13
7 T/
& s N.A KBS REBD suomEizE] 58] 313 4] 125
. & —&B 60| 3| 0.18
KikhaAL
N>y k% Cess pool NA| ;25 100 25.0 3] 075 ] 392
PASP* N.A 100 5| 050
L NA| W 100 50 2| 0.10
EvkSkUy | EvhSEY Y 0.1] B:BE 100 0.1 3| 000
Tk 65| 53 5| 0.26
7] LN
KR AL e g05| PKER RA S mamag| 935] 762 | 4] 305
‘ R —& 91| 3] 027
nNA =
L 6.3] M 100 6.3 2] 013 | 37°
ERINAL | #ERRA(L 26| TOLH 100 26| 3| 008
KL L 06| R 100 0.6 1{ 0.01
KM | 00| 00 5[ 000
7 28,
KSERAL [ERAE 86.7 ks 0 FRALIERRE | 100 | 243 4| 097
RBEE 71.0 61.6 4| 246
o1 L 5.1 ﬁ&iﬁ‘ 100 5.1 2| 0.10
BRIl | #EERNAL 26| oo 100 26| 3| oos | >%°
EvkShUy | EVvESEYY 08| BB 100 0.8 3| 002
RFELL L 06| MR 100 06| 15| 001
KL L 48| FGR 100 438 1| 0.05
Tk o| 00 5| 0.00
7 — X
Bk PleommEmgl 1] 76| 4] 030
F%'E‘&E 76'2 :Eﬁ*ﬁ j(nlgl\
KERAL = .ta ab 7 61.0 4] 244
Py e —& 76 3| 023
= (=] vl o D 17| 2B 100 7.7 3| 023352
L 101 R 100 10.1 2| 020
EvkSkUy | EvhSR) Y 25| RBE 100 25 3| 008
RHELL L 04| Wum 100 04| 15| 001
L AL 31| R 100 3.1 1| 003
Tk o[ oo 5| 0.00
Kskhar | B oo HKH | KED o mmiem| 100 612 | 4| 245
R —& 3.7 3| 0.11
2L T ——
4 EvkShUY | EvESEY Y 23| ;BEE 100 230 3| 069 336
REELL L 2~9| MR 100 50| 15| 008
L L 0~7| Wik 100 40 1| 0.04
KM | 215]| 05 5[ 002
7 220
KeERAL g —&p HokEs FNEHBR]| 785 | 1.7 4| 007
R 780 78 3| 023
Al L KEBS| WUk 100 50.5 2| 101
<X | #ErL | ERAL nN.A Efﬂfgj 100 30| 3] oo9 | 2%
EyrShUL |EvRSE) Y 19.8| BBEE 100 19.8 3| 059
RFELL L 167 R 100 84| 15[ 013
L L | mom 100 8.4 1| 008
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2.3.6. HHWEHEDOR—FT+)F1E

a) FHEHES PEOL—F—F v— hiE

KftFE I K OARMIC, 177, BERNE K OERR O 202 T, S iRk
WO L —& —F v — MbziTo72 (B 2-14), /~/ A 13BHEE OFHHA 2 3~4 O
T, ¥ — MIEFLABIEWE Lo, ZELELIBFT 5L, ETFAKEED
NT AT (BAKGE 85%, T/KIE 6.5%), MEHUEIZ L2 RIRD—EREE DML E &
S, FEBRMOFMENE B SNBREE VR D, 4%, BOMO TAEERECE YA
V7 T8 IO AR OFMILA LT 57240, ), AKUFEOFHM EIZidRAER X
OWIAKBEEDRTANELEEZ NS, 72 TIXJICAD T v Y 27 MZL Y EAEOIR
LA KIBIZHEA 72728, KREAGOFHME (4.9) AZEH L TEWV, KEOHKIZEN FRKED
MR FIAEN D120, BRAanfEREL LIS 7 7 0EENRROLND E VR D, T
RN~ Y REA 7 T OFM RN 7 VT % EE S DSMIE B RS2 O T s ik
ThHY, RHRWDELTHDH Z EIRENT, RIFRIUEIN /A &5 o240 TR
K<, ETKEROBEIE/RBII AT ILBOREL 2> TV D,

b) EK-TFKRKERKR M) —L

T YT EHCIE, AT S &S AGE KR A H T AKITAR A 2 M, R IEAKITRAT T 5 Hiak,
HDHWIEWEEIEGFT 28023 H 0, TAKIZHOWTEH, T/KE, BHEFE, v b oL,
RALEL 72 &, Hilgh =& TR TR H D, 2T, o ZRT—¥ %&b &1,
BHTH ORBEAE S FARPEHE TOREARA N — 2%, EAKFARERAA N —ALELTE
Lle ((FFESH), Bl LT/ A DK - HikT7me—%2R 2-15 (ZR"d, 7 V7 #ilko
WRIRBEEMUEZBRGETT 5 2 2T, Kb AT 0 — %28+ 5 Z LIZZOHE AT
bbH, INHIEFELEEENRLDOTHLIN, SBAFESEDHZLICLD, ST OWRIRE
e B PRI RS SR I 0 e B D BAEIE R L 2 5725 9,

c) P LELUF YA FREBOR— T+ A

M LICTHRE S L2 LIR, & 2 TRAET DIHKIZONVTIE, %< O T FKLEE
BBEPMENTZD, BURTIZA A MLBERAE A EZ R BRIR - 15K & 725, 72
2L, [A DI’C“%%‘KW WX VBRSO, JEIEBRK 212 E H S T s (] 2134
ﬂﬂd,%5wi§%m%“’WﬁTéﬁwﬁ(W’iﬂ/%)ﬁ%é JERFE DOFIH &
DRTIIIET D25, AW LR URIEZEA LA S, (HEWENM T ~RET 50,
KWAKIZEDDEIREREWVWTHS, £2T, M UBIYE VA Mg oW T
X, WHINCZ DM/ AT A7 a—, FIRE, BEARAENGRLIR— 75U 4 %1E
L7z (Hg2 28, fle LTy ary oy r—DRIEHGIRAHE Y 27 A% K 2-16
W27,

Uk, v—=%—=F%—bF, FK:TFKXAIN =L, MMUBIOF VA BRI
—F 7 VFEEOET, BEHHTOR— 7+ VAL LTz,
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Al

e 68-90% b k|l—» T
500MLd I\ 700 >
N iz X
I I .
7K : 2
s K 5
= iz
Rk i 0%
100% ZB4+60-70%
gh 93.5% 6.5%
BX
v v Y
/\ G
/N EaS K=
¥.2.3
& 2-15 N/ ADLEK - FKERR L) —L
No 3
City Bangkok
MName of the s
toilet Activared sludze
Water Fiberglass-capsule tank: 1-10 m’
consumption | Reinforced concrete: 40 m /day/pond for public housing
Material (1) Reinforced concrete, (2) Fiberglass
Waste Septage = Might-soil reatment plamt
destination Liguid waste —= Soil
‘f:{:?::iw:' e Product cost: 15,000 Baht for activated sludge (Gberglass-capsule tank) capacity of 1 o’
pE : Installation cost: 519,980 Baht with 40 m” day wastewater for reinforced concrete
installation)
Activated sludge process was used mostly in big buildings as on-site sanitation faciliny
Excretion was washed through flush latrine’ moulded bucket latrine to activated shadge
Septage is collected in septic tank until fll and then sucked by suction tmuck. Septage is
ot e disposed st night-soil meatment plant Liguid waste will be flow out from sctivated sludge to
= sewerage and draimage system for reatment at wastewater trestment plant However, liguid
waste can be drained to surface water without treament in the area that no connection with
sewerage and dramage system. Finally, both trested and untreated liquid waste flow to river,
canal, and stream
AL pourfhad =risr
s
EL Aummad waler
e 112 e v o
T
Diiagram Liqued wasts
—— wpan
)
- - -
i [ i [}
]
Picture (T, Wiy —
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2.4.

T — 2 IEEN RN el EEICRWT, KI EZ2EA LRI X 0 BERN i 4t % fh
- AT 2 &I, B Z— "= N OO THERNEZITV, HilgkoKk - f#A
BB OB 2 R 95 & 4RI, RRICH K EHRRBEEM OBIMRE B2 LT, IBIg, BH
N7 — 2 REOH TIETERIRKIRIEOBMEFEEE - BT 5L L bz, bk T
KA BY =LA, M UBIOF A MLBER S — M2 L, &EBTHOWRREEMIZ
DNDHIERER—F 7+ UL TE 2, 2RISR, SHERT O THTOERZ —TRE
B Uil C &, R & 7ol S & & L0 BRIICRETT S 2 LAV ATRE
Llpolz, £, BT HEIM « A7 LRI T VTV X LG LR A fhiH
THTREE N, L, SEREE LHRSEoBE(LTIE, HAMOEA ST ORK
i, HDOWIEIH T OIE - FAA OXR e EOFNEMICEE D DN 150 TR KOS
WikD, T—HWEORBESNEETLIH00, BIEARLILARDICUETHZLET
0 FERITEVEH 2 EB S 5 2 ERATRRIC R D725 9,

SE X

ADB (2004) . Water in Asian cities: Utilities’ performance and civil society views.

Asian Development Bank, Manila, Phillipines

ADB (2009) . Bangladesh: Supporting the establishment of the Khulna water

supply and sewerage authority. Technical Assistance Consultant’ s Report.

ADB (2010) . Bangladesh: Strengthening the resilience of the water sector in

Khulna to climate change. Technical Assistance Consultant’ s Report. Project

Number: 42469-01

Berg, M., Tran, H.C., Nguyen, T.C., Pham, H.V,, Schertenleib, R. and Giger, W.
(2001) . Arsenic contamination of groundwater and drinking water in Vietnam: A

human health threat. Environmental Science and Technology, Vol. 35 (31) ,

2621-2626

Foster, S. S. D., Lawrence, A. R. and Morris, B. L.  (1998) . Groundwater in Urban

Development: Assessing Management Needs and Formulating Policy Strategies.

The World Bank, 1998.

Hung, N.-T. (2009) . Priority challenges of Da-Nang city in development. Meeting

on Developing Eco-efficient and Sustainable Urban Infrastructure in Asia and

Latin America, Bangkok, Thailand, 10-12 February, 2009.

IGES (2006) .The state of groundwater resources and management in case study

cities. Sustainable groundwater management in Asian cities. Institute of Global

Environmental Strategies, Japan

43



Pandey, V.P., Chapagain, S.K. and Kazama, F. (2010) . Evaluation of groundwater
environment of Kathmandu valley. Environment Earth Science, Vol. 60, 1329-1342
Phuc, D.D. (2008) . General on Groundwater Resorces. Water Sector Review
Project ADB-TA- 4903 VIE, Hanoi, Vietnam: Department of Water Resources
Management (DWRM) , Vietnam

Thu, T.M. and Fredlund, D.G. (2000) . Modelling subsidence in the Hanoi City area,
Vietnam. Can. Geotech. J., Vol. 37, 621-637

UN (2009) . World Population Prospects: The 2008 Revision and World
Urbanization Prospects: The 2009 Revision, Population Division of the Department
of Economic and Social Affairs of the United Nations Secretariat

(http://esa.un.org/wup2009/unup/ accessed March 14, 2012)

44



3. ERHHIAE

KT 1Y = 7 b O BIEITIRIRBETMILI S 27 LONRERZREE - FHiiL, =
NE—20hEwRELTELEDDLZLILHD, TOBRITITERN 7 4 — K& TR
REBEZDZENANTHD, ZORMET 4 —/V FE LT, 2 D8O R D4, AlD,
BRI A LSIRIEE & LA T LA EA TWD X N F LD/ A, BLOFEARR
IRREDE R NAE BB E LTENRDIANA T TT a7 )V F 20 B EAHEEZT-
7zo F1o, Z< O LEAT CIIEHERIFIH I TWD 00, EOVEIRSIK - WBEDIR
BT —ENZITHETH Y, (GIRLBICEET 2 HAGREIC OV TH ZDOMOTIZIB N T
Feht L7z,

31 N/ AICBFTHERBE

3.1.1. B#W

T YT EEOZ < offHi T, EERE R - LEASEATEY, NF A
ZDOHISN T, BN A T, 2008 RIZ A M A S0F L, £ AR 320 T AN
5 620 TA~NEHIN U=, &0 bR TR o fhkIz L 5 iifiiie, T
/e &, ZOBBIEFEL,

A/4ﬁmwm%aw m%%A%ﬁi@#% REBEFRLCEZHERDY,

ZBR O FHEEN S OBEFY), HIEFERY, %émmﬁ¥%ﬁﬁk,%ﬁ&ﬁﬁ§ﬁ®
r%ﬂ%ﬂ%é%ﬁf&é ﬁi@w%%i T ORIRRILRITHE, FEREFEE LT
ACEBE MG T o L ToRE L EEIZ/R > TW5b, Bl - TN,
ﬁﬁ?ﬁ:h%@%ﬁ%%@%%ﬁ,LR,%%%mﬁﬂiﬁzﬁmﬂibfmé&k%
(2, FBAMKEZICB W TR O8N, KD SFREORE VI AEE~OBIT2 L

NEZDH>OH 5D,

ARG S— R TIX, XA v 7 Rfiifb’ it/ A T T 2 FEFEMEHE O E &
EALDIL, #TXEB LUK ZNENLDIRIREFEN A N — LB LY =T U 7L
Tu— AR 5 LT, R OWRBEFEM I > AT L DOFGE - GO BARR 7 1
— /L RELTHESND N A TR OMBEIR 25t 12, L VMR Y B L OvEHR
DOT VT NT7ua—EBEL, RIREEDEBROMRIREL AT LEAD TV A5 21T,
BARORFZRAD Z L L LT,

3.1.2. MiRAE

AT THRIG LT HHIRIE, N/ AHiTHD (B 3-1), 7, KAHRIMERIZKIT S
WOIRBEIEY B L OBEREEY OE B OB R L, Bl ofiEs AT L EADOREE
BIICHETT 5720, 9, N/ AHEdRIC, WIREEDA MY —L8dE, BLOER
TEER BT DRI O FEHICT - v O~T VTV T7 n—iEEtro -, ek,
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FERDO AR ETREIEY & OFA LI 2 S5, A CIIAREIZERED b AIRITE A
2o

FeN T, RIS HE D SRR RE WS T
BENDN AT HHEEITB N
T, BEVEHEBOERZWHOLNIZT L
728, PhuXuyen [X VanTu =2 I = — > @ Trai
7% (N1 800 A, fEHiHiff 52.6 ha, B 3-2)
Zxige L LT, 100 5 2 A r R R A
ZFEM LTz, PHEOERSRIEL, ALK,
FREHEK, FEHRAHRMEREIEY S L O
BEROEERE, IO FIEE O E

Sub-urban districts
i_of newly expanded

wme L, BUEOZ b DEFERL M & 10 km
B0 55 & OB L 0B B AT B b 1

1T, 1980 4, 1990 4, 2000 4, 2010
XN ENOFEREREBIZOVTHERY % .
1To70, BEEWIB L OBEKDIEI & & x5 3-1 NI AFHEBLURAEES
DIFHNT — 2 I SESHE L, S5,

3ODBEFEWEI TV A EERL, K x -1 N/ ATHOBERER
TV FITB T DAL NERHE & & R - Pop. Area
y - District (000) (kmz)
O BEBE~ O HH B DA 5 20 5K Urban district 2,179 179
PHEE L 776 Suburban district
Former parts  Citadel 101 742
Rural 1236
Expaned parts Citadel 303 2427
Rural 2531

Centre of*
Hanoi

Rice field

3-2 Phu Xuyen RMIGFTF & Trai £EENDER
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a) ITVTILIO—DEERE
[FE SN A M) —ACHEDSE, N AT

BT, AAKICONCY v 7 a—%, B8 7 7} TheEnvimament § _ _ _

O Trai £HIZOW T U BROEFE 7 —

DREFEAT o 1o AWFFEITIIT DEER KM% :

1

Household Agriculiure

I Fishery I I Livestock hreedingJ

BIRT, T VT AT —ET LHO
Zutv XL LT, AWATE (Human life), | r | | Su;i-l | | = -:b |

Production Carer bodies
¥ (Agriculture), &7 (Stockbreeding),

s . . - —--—- Sagtem boundars-

N > N iEI =/u - -

1% (Fishery) %J:;O\I_'ﬁiij (Market) % &% o the s >0 5
ELT, B, BETSovATDY o+ ‘

e Fig. 2 Svstem boundary: of phosphorus How
A~ ek s ~ S PAsEr e = -
ODAE*E!j:tf/Eh%?ﬁ%k}/ﬁ_ﬁ_y), KHFZET 33 TFUTILT O—DEREH
IERAN~OBEEE L CHE Lz, N/ AT

WHXB IO XD 7 v —TlEif3E (Fishery) 135 ERho72,

T 4= FREECLVEONET—ZICESX, UTORICESE~FT I T L 70 —%
R UT=, 5D i B LT Oimn (kg Niyear or kg Plyear) 1%, ThENAEHE (Vb
LLIFER) DA Ty b 7ua—BXOT U 7y h7u—%,7, £72 he le, kw, gre, ir, fo
TENZENANUIR, BEEIR, FERAWREEY), MK, KR LOEDZ R,
ZDOMDOFEFIZ DN TIEFER 3-2~3-5 ITRT,

Ximny = Mimny X Ci i = Nitrogen or phosphorus Q)
RE, XipnlFEFE i (VoHDHWEER) o7aaramhrbrakzin~0yHECBT5
BE#iEs, MiZ7atAxAmnbratAn~0OyFICBIT R OBEREE, CiL, *f
LN T HER I ORELZ T,

i AM&EEIOER
ANHEE 7 vt 2 2B 3-4 12, FRFEEM M OGRS 2R 3-2 12RT,

Rain water N emission from human
Liat-hhy waste

Human excreta
1 1 1 1
Oinniy s Oiph-agy , Oiph-wby , Oihh-sorgry

v

Ground
Kitchen waste

4 2 4 4
Oinn-by”, Oipnfiy s Oinnh-agy , Oihh-soigry

v

Grey-water
3 3 3 3
Oinniy s Oinh-agy’, Oiph-wby , Oiph-solgry

v

3-4 ANMEFETOLROTIO—
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% 32 ANEEFETOLROELRREMESLIUVEE

Symbo
I
Py

Uiiw

Ui,gre

Ui he

Ui,rw

Ui,gro

Qmw

Qgro

I(N,he,emi

Explanation

Population in the
yeary

Amount of
element i in
organic waste
Amount of
element i in grey
water

Amount of
element i in
human excreta
Amount of
element i in rain
water

Amount of
element i in well
water

Rain water
consumption

Ground water
consumption

N,O emission
index of human
excreta

Unit
People

gN/cap/day
gP/cap/day

gN/cap/day
gP/cap/day

gN/cap/day
gP/cap/day

mgN/L
mgP/L

mgN/L
mgP/L

L/cap/day

L/cap/day

kg/cap/yr

Data source

1980 505

1990 684

2000 780

2010 800
0.65
0.83

0.4
0.4

8.1
1.2

2.5
0.06

4.6
0.4

40

60

0.016

6)

8)

9)

Symbol

Rhh-lby
(kw)

Rhn-fiiy (w)

Rhn-fiy
(gre)

Rhn-fiy (he)
th—ag,y
(kw)

th—ag,y
(he)

th—ag,y
(gre)

Rhh-whyy
1,2
(he)

Rhh-
hh S(ilgr,y
(he)

Rhh-wb,y
(gre)

th—so/gr,y
(kew)

Explanation

Ratio of kitchen waste
used for livestock
breeding in the year y

Ratio of Kkitchen waste
used for fishery in the
yeary

Ratio of grey water used
for fishery in the year y

Ratio of human excreta
used for fishery in the
yeary

Ratio of Kkitchen waste
used for agriculture in the
yeary

Ratio of human excreta
used for agriculture in the
yeary

Ratio of grey water used
for agriculture in the year
y

Ratio of human excreta
discharged to  water
bodies in the year y:

Y Directly discharged

2 Leakage from septic
tank

Ratio of human excreta
discharged to soil/ground
water in the year y:

Y Directly discharged

2 Sludge from septic tank
Ratio of grey water
discharged to  water
bodies in the year y

Ratio of Kitchen waste
discharged to soil/ground
water in the year y

Data
source

*

5)

5)

1) (Schouw, 2002), 2) (WorldBank, 2004); (Nakamura, 2005), (Kawai, 2007), 3) (Nga, 2011), 4) (Busser, 2006), 5) (Montagero, 2007), 6) (Khanh, 2000), 7) (Huong, 2007),
8) (Anh, 2005), 9) (Bhattacharya, 1997), *) obtained from statistic, interview, and questionnaire survey.
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ii. BEIOLR

BIE7 mEAZR 3-512, ERFHRAKLOTLZZ2R 3-3 7T,

N emission frOrT livestock waste (O; b,emis,y)

Kitchen
waste
N

Residue
Food -

Lim-v,y

Livestock
breeding

Livestock waste

Oiiv-fiy, Oilbagy, Oilb-why, OLb-sokry

Livestock

product
n.’ Thon -.

X 3-5 JEESOtROT7O—

*x 33 BJFEINLROELHFRBEMBSLUVRES

Symbo Explanation Unit Data source
I
Uiej Amount of element gN/head/da Composition
i in livestock y survey
excreta of gP/head/day (Appendix B)
livestock j
N;y Number Pig heads 1980 109 *
of 1990 152
livestock 2000 293
jinthe 2010 229
yeary  Poultry heads 1980 2101
1990 3342
2000 6106
2010 5810
Cow/ heads 1980 3
Buffal 1990 12
0 2000 16
2010 22
Psjy,  Livestoc  Pig kg/head 96 19
k Poultry 410
producti  Cow/ 1.6
on for Buffal
product j 0
Uipsj Amount  Pig kgN/kg 0.022 1)
of kgP/kg 0.0018
elementi Poultry kgN/kg 0.0248
in kgP/kg 0.0016
livestock  Cow/ kgN/kg 0.024
productj Buffal kgP/kg 0.01
0

Symbo Data source

|
Rib-fijy

Explanation

Ratio of livestock *
excreta of livestock j
used for fishery in
the yeary
Ratio of livestock *
excreta of livestock j
used for agricultural
in the yeary.
Ratio of livestock *
excreta of livestock j
discharge to water
bodies in the year y
Rib-sorgr, Ratio of livestock *
iy excreta of livestock j
discharged to
soil/ground water in

Rlb-ag,j,y

Rib-wh,jiy

the yeary
Kn,emis,le N,O Pig 0057 Y
i emission  Poultry 0.0023
index of Cow/ 0.09
livestock  Buffal
excreta for 0
livestock |

10) (GSO, 2008); (Harada et al. (2008), 11) (Harada et al. (2008); (Nga, 2011) *) obtained from statistic, interview, and questionnaire survey
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iii. #EIOEX
W7o 2A%2R 3-6 (2, ERFEMNEOGSE2R 34127,

Fishery product
01',[1'"111, v

v

Accumulation in pond

O >
Commercial wrmy
]Lm-ﬁ}y
X 3-6 FEEIOELRODTIO—
x 34 BEITOCLROFLRBEMS L UVES
Symbol Explanation Unit Data source
Ui pt Amount of element 7in fishery  kg-N/kg 0.03 Nga, 2011
product kg-P/kg  0.0045
Pty Production of fishery in 1980  kg/year 3875 Statistic,
the year y 1990 6200 interview,
2000 9900 calculation
2010 15840
Ui pto Amount of element 7in fishery  kg-N/kg 0.04 Nga, 2011
food kg-P/kg 0.01
FCR Feed conversion ratio - 1.65 Konnerup,
2011
iv. BEJatEX
BET v ZA%E3-TIC, ERFBEMKOGES 2R 3-5 17T,
Rain water, N fixation N emission
I1;at-ag, 24 ( 01, ag-at, y)
Output Agri,
Residue

4 i Rrddicet/d. v

A geestock waste

Litragy Run off & leaching
Chemical :
fertilizer Soil accumulat'&on
Lim-agy O ag-soery

Input agri. Residue
Liagagy Irrigation (f;ws-ag,)

X 3-7 B¥JO0twXxm7O—
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#® 35 BREINTLROFLHFRBEMBLUVRES

Symb Explanation Unit Data source Symb Explanation Data
ol ol source
Sa Agricultural area m? 52600 * Ui¢s Amount of elementi  Depend

in chemical fertilizer  on type
of
fertilizer

Papjy Agricultur 198 kglyr ~ Ri 29214 Rag-ag, Ratio of agricultural *

al 0 ce 3 y residue used for
production 199 Ri 34244 agriculture in the
for 0 ce 6 yeary
product j 200 Ri 57074
intheyear 0 ce 4
y 201 Ri 63072
0 ce 0
Be 50400
an
Uiapj Amount of Rag-by Ratio of agricultural *
element i in agri residue used for
product j kgN/kg 00114 “ livestock breeding in
Rice kgP/kg 0.0026 ) the year y
kgN/kg 0.064 13
Bean kgP/kg 0.0019 1)4
)
15
)
Meare  Fertilizer amount  g/m?/yr  Interview in this Ragsy  Ratio of agricultural *
alyr used for a year study or residue discharged to
soil/ground water in
the year y
awy Average rainfall mm/yr  Statistic (HSO, Rresj  Ratio of agricultural
in the year 2010 2010) residue to production
for product i
Cinuny Concentration of mgN/L 11 Samplin  Knemis, N emission factor of 0.2 !
element i of water mgP/L 2 g & fer manure 6
output from rice analysis
field to Nhue
river
D, Water depth in m 0.18 Measure Kyemis, N emission factorof 0.1
rice field dinrice fer fertilizer 6)
field

Ciiry Concentration of mgN/L 9.4  Samplin

elementiof Nhue mgP/L 1.7 g&
river in irrigation analysis

season

12) (FAO, 2003); (FAO, 2004), 13) (Thuy, 1998); (Nakamura, 2005), 14) (Berk, 1997), 15) (USDA, 2010), 16) (Nevison) *) obtained from statistic,
interview and questionnaire
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v. wWHEIotXR

M7 e 2A2E 3-8 12, ERFHEME TS ER 3-6 (T7-7, b, mdiGldfii~o
SHEMOMAGIR T 5 LI, RIL OHEMORLY Y 2 H T 5, b, 7r—2fk
TRIEBZ, RN OBANERA~OBHICH S TRENWTD, RN OB ANITEH
EELSGIWIEEE LTRL, RAPLOBANTIANT L0 & L,

Livestock food
01',111 -Ib,y
Fishery food
Oim iy

Livestock produ

Agri. Chemical

Product fertilizer
Outdid& iput,

Linpusy |

X 3-8 Wmiz7OotERM7O—

b) RIKEEYEEBERE LT UA

R BT EORERE 2R 57201, TaofREyF ) 2R/ EL, TV
FTED~T VTN Ta—Er LTz, YTV AT E0TERT7e—%K 3-9, 3-10 BLW
3-11 17”9,

i YT AT BRSO U A

*TNTO b VYK IS8, € OREBETICHEHEh D,
s RIERITHR & R RIS TRAMFN S, A0 IERETICEREEH S D,
ORI S FEERITT N TRERICHE S D,
- BUIEDOHEND,FIE R AT JREREC L DEE~DA Ty M, LFIERHZE
S OND,

ii. YFuULt2 aVKRRbIFUF
* NURBIOREEEDO TN TITITHEE L SRR SN D, SERITEAMAN S

nd,
* FIERABERBEID B L O KR S, cos U A1 EREkRET D,

iii.  LFVA3: BmKRMELE N FHRNE) >FUF

c ANURBLOEEEROT X UL FH AV AT ATRIEIND, A A HAHX
V7B O RIRE RO TER A TR R S 5,

- FRERABEREIED B L O KIIFI A ST, Zofis T U 41 LFEEkRET 5,
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i le .

! le

! i ;

! i ;

N le ; ! le

i i :

! i : Co-

1 - .

! : compostin
i gW! p g
E > Septic

. tank !

! w !

U [ R . -

K 3-9 LFUFX1coEHhITYUFTIL7B— X 3-10 vFUF2TOELRITTYF7IL70—

|

Anaerobic
digestion

311 2FHYFAITOELR<T)T7IILT7E—
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Septic Tank 39.7% ( 69 p[ Surfacewater 52% ( 9)
P ( ) [Sewerpipe 18.4% ( 32)
. . Biogas Tank 6.3% ( 11 Open channel 13.8% ( 24)
; Privatetoilet 97.7% ( 170 ) g ( ) Agriculture 23% ( 4)
ng'sf; Flush Toillet 55.2% ( 96 ) —| Tank 9.2% ( 16) Agriculture  6.3% ( 11)
rom old PitToilet  26.4% ( 46 ) — [ Agriculture 25.3% ( 44 ) Agrieulture - 6.9% ( 12)
in Rural [Discharge 11%( 2) Discharge 2.3% ( 4)
; ura Urine-diversion15.5% (27 ) \
anol toilet Agriculture 15.5% ( 27 )
{]0?)‘;74 Discharge 06% ( 1) [Feces&Urine 8.0% ( 14)
(1] . (1]
Outside Feces 75% ( 13)
Neighbor 17% ( 3)
3-12 N/ ATHBHRIZEITS A LRFKDR M) —L(n=174)
RN > 7 Ve £,
Private toilet of single-unit houses rSeptic tank Sewer pipe 77.5%(4.5)
89.7 % (3.1) 80.5 % (4.5) Open channel 1.4 %/(0.4)
CF toilet 70.2 % (5.1) with greywater (3.5 % (1.6)) Others 1.6 %(1.0)
PF toilet 16.6 % (4.4) without greywater (77.0 % (5.6))
Toilet wastes from VUD toilet 1.3 %(0.5) Open chnannel 2.7 %(2.1)
households in VNUD toilet 1.3 %(0.6) Sewer pipe 25%(2.1)
urban Hanoi Others 0.28 %(0.34) Water body 0.72%(0.34)
100.0% \Pit 0.43 %(0.22)
n=692 Private toilet of appartment house Septic tank ————» Notsure
(FaH wilet 8.7 % (3.0) 8.7 % (3.0) 8.7 %(3.0)
Public toilet » Septic tank » Not sure
[FP toilet 1.3% (0.8) 1.3 % (0.8) 1.3 %(0.8)
No toilet 0.29 %(0.21)
313 N/ ATHEHRIZEITS A LRFKODR M) — L
Harada & (2007) &V, 7 —ZIIMEHIR D7) U IS E/LATE Y, FHIWNITEEREEZ R T,

3.13. #BREEE

a) N ATHTBTREE L UBHNRIZEITSE A LEK - BEYPRA M) —L
NI A TRIKIZT A LIEKEFIZOWT 177 HH#ICA v B a—2iTo 2558 %,

A VRIGAKDBRETICHEH SN2 ETOR MY —2 & LTRS-12 57T, &5
:;6@%@%mET@XLJ~A%Eﬁ%%H&B
NI ATRINETIE, <D A LREK (56.3%) B4 HEEMHA S CWEZ—
THERE ST e, T B B A

N A TIE FAEEE OB S ZE DK

X L Do 7- %, Harada & (2007)
\ZRT,
77, WK TIERES O b A LidokBeb S 4, R
THORE R R, EEE T KEICIRIVIAT DY,
HOE, FAMBRIG AR D 2 L e < KBREHRICES LD,
ZRAMXAZ I T LIRS
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X, 1950 AU EITIEEA M S AEA ST, KRIE L JREZSHLEE - BREFIHT 5
EATD A I/T*ZS%;%.GO B EENCBIT D2 BREICHM L mASGED T Y e —F L LT, I
ERB O, FEERFERE, NGO 72 Sy EiFbnTns, i~ A ixZ 0 EEORE
WEFFOHAD RN THL OO, IEFITKE M VIZEEZ L2 bND2DOH D, 7B,
TAUGHIETIE, ETIX & IT R 0 RO O L RIIME <, T IEA SN DAKEE M A
IR D F FEHAKBEEFITGAKREZHEE LT D EDRZU,

RANKIZ BT DFEREH KO GHIEFEIEY) (FICETH), BRERE, BLOESHEROE
HIPREIZOWTOA VX Ea—fRE2R 3-6, 3-TBLO38ICFE LDz, WTIIZHOWNT
b, KEDBREDDWVITHEEDOT-DIZAMFIH SN TWD Z &R nhole, FEICKY
FIAIF R R, FREH RO GHMEFEIEMIIRER 7 (T9%) NEFEFIH STl Y REF
MIFR LTS (4%), —F, BERE CIIRENARMIIZ RS 53%), XDIZEHE
FEFE) CIIRE D RERA ST, FRIS, WERICBEL L, A2 Ea2—%1To
Te B, BEICFIH L TV,

ENENDOELRRMPOTEL, FEBROGHEMEFRIEY CIIZESR I X HEINE, —H
THIFONIRICEESOfEE L L TR SN T, RERER L OEEREMICEL T
X, TOEEDDHVIIFRFIC THIYLZITo 720512, HEIRE U CTRMFIH ST\,

& 36 N/ ATBNRIZE T E2RERXROFHREREZEVEEREORERR =171

Item Proportion
Used for agriculture 4%
Used for stockbreeding 79%
Used for others 5%
Discharged etc. 12%

® 3T N/ ATBHNRIZE T ERFERBEEEREORAERR (=171

Item Proportion
Used for agriculture 53%
Used for stockbreeding 26%
Used for fuel 4%
Discharged etc. 18%
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& 38 N/ ATBHRIZEITLIREBEREEBEORAERR

Pig Poultry Cattle

Item

% (n) % (n) % (n)
Used for agriculture 100 (54) 81  (120) 85 (44)
Discharged to river/pond 0 ()] 1 (D) 0 ()]
Not treated 0 ()] 16 (23) 15 (8)
Burnt 0 0) 1 Q) 0 0
Given to neighbor 0 0 1 (D) 0 0
Used for fishery 0 ()] 1 (2) 0 ()]

b) N ATTHBHIRELVBHARDY) > oA—

NI A FEHEB L OO Y 7 0 —0fE R4 R 3—14 38 L O 3-15 (TR, #HES
RN Z T B &, RSN DZENFEND 7 v—I, BWHXOZN HIZHANTREICK
o tz, AR BRI ~OFHEEFE (40629 ton-Plyear) (IABTHX 20 DEH (2432
ton-Plyear) @ 16.7 512K Y, X TO Y Ot « EENEINC R A2 5, LrL, &4
PAFE XD 17.7 (5D HEfEEZ AT D720, BAEESTZ OV Uil - FFEEE, »W<b
DERHIX O TR E, S 512, WHROFTHFLMIIANBENEL, JKkOYEHEBE
MENZ END, WL TEREVBETY UBHEL TS EEX LD,

iv. #TROY>I7O—

HiKIZBI 2 EE 27 a—X, RANLHE~OBADO 7 —, BLOHE»LAE
MANEAFEICBAL, ke LTRIMIBHT 2 7r—Tho7z (B3-14), 2D xmE L
T, FAEFLIRZA OE KRMELS, BREERFET 56 OOEIRENE L, U on
FERESND Z E RSP SN T DEREH 2,

—J7, NI A3 x LRIEER O UL Fio7e &, Ml E IR OTE A3 A 7o il 72 - 7= &
B2 ONDH, BHEICB O TUIAMAETEICBAT LS 0 7% RN, 3% L
PR EN TV, BEN A TIE3R o=y F D bbb TE Y, ARAERE
MEDHT D 2% (31 ton-Plyear) OHN 2R A MESHHHBITBAL TWAHHRED 7 1o —
X, SBIFEmALTW D LEFEND,

BUE b E T OJERICHE, BEEB X OEEICHEET 2 7 o —X LIZWISHE/N LT
XTHA A, FMRFIZ, EERO7a—FHAL TS THAI, HIEL, RHA~OKLE
7 —NANBAEENOYEKRTHD Z 2D, UV UEROMEIEEE O 729213 E R
MaE LT3R DDA L G, JEKT7 n—omiERENERE LA 9,

v. RHARDYTO—
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B2 ER7m—

L, BHUZ TR S, B
JRELHBEICBWTE, HEEROEN KA TH T, HiEs
AL, ThEh 87%F8 L1V 78%!
NHEDBANEEDD L, 60%D Y & HlsEJRIZHE > Tz,

IEoT, FHIHEICHEL T, ik

RNNEHG~DOBAT v—, BILOHELM 6 B
AL, BIMBHT D7 —ThoTz (B3-15), RHA~DBHICHOVWTITEENLD T 1
=ML FEANE LSRE L, BBRIITDORL TS 00,

L8OV TS EZE T TBA
B DL VITEOLHEHE L TS Z ERHLMNE RS T,
PRI KO RZFEFRIE OF)
2D R ()

I nner boundary flow
3-15

NI A TRSMNXIZE

i Outer boundary
{Rain: 0.3
Livestock feed: 166
Livestock product: 21 - Input: 21575
...... i g Market
. Fishery product: 6 ™ (2313) <'""':' o
s Agricultural
______ Irrigation: 24 Product -
................................. Y 80 ;
Residue: 30 Y Fertilizer:

! : o]
P} 84 £
8 < Solid |Food: T
§ ‘ _ Agriculture Compost: g?sle: 1932 g:l
o Residue: (675) <1 P E
5 15 - ia
g Y Y i3
o Tv—| Y !

H astewater: H

H Stoc!‘_ Excretion: A i i 23

--+-»~| breeding | 384 : : .
Grdss: {41 3} ' ' Human life
226 e "\ Solid waste: (1932)

] i Residue: 13 : P7 . :

j Excretion: 9 Soil accumulation %isgtewawter i iSolid waste:

H H and discharge: 538- E -E’23

Y “Outer I:mundaryr Y Y Y Y {t-Px‘year)
I nner boundary flow I Quter boundary flow
® 3-14 N/ AHHBHRIZHTH) 70—
| Outer boundary
‘ Rain- 19 i
: Livestock feed: 5513 =~ :
Input: 32224
H Livestock product: 845 ¢ :
: N 4 > Market
P * Fishery product: 700 ™, (36479)
H : Agricultural
.  Irrigation: 1626 i Product:
-u:.- B B CCLCLLLT H 3340 E
H Fertilizer: :
g Residue: 999 ¥ Y 27542 i
3 i e
E Food: )
il Agriculture 3424 ‘o
2. Residue: (42878) ' 5
3 491 - i g
H Y Solid waste: 48 |3
Stoc.k - Excretion; : =—_ Wastewater: i
|||||> breeding | 11905 i ——— .
(13691) : Human life
Grass: /g\&}lld waste:|  (3424)
6689 ——R0
‘ Excretion: ; Residue: 411, =/]]= Wasiewawter:i ! Solid waste:i
941 1423 17
"""""""""""""""""""""""""" s'&]'é'éc'h'rh'[;l;ﬁEﬁ"'YY (tPlyear)

agd discharge:

mmmmmnm Quter boundary flow
AV T —
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c) N ATBNEZRTOER - JoOITI)7ILT78—

BHE V7o —EHBRE LU EEZR 3-16 BLO3-17 (2777, 2010 4ERi Tl M ERIR
D 55%, FHHERD 35% L) @R TER - U U EEICEINFIH S, —FHEY I38R
IR SN T e, 1980~2010 HFEDORMICES « U v 7 u—|ZBHEREN AL,
1980 2> 5 2000 A2 T TUIALAAEBHE FH &AM B L Tuniz2s, 2000 4725 2010 4
DT CEEA~DOBABNEFE T 36%, VT 20%HM Uiz, AKiki~0Jes s &,
2010 TRV TESHE T 3,396 kg N/4E, U > T 751 kg PAET, ZNZh 1980 D H &
DF) 700%, 606% T 7=,

B/ERERO VTV AP O REZR 3-18 (R, EHUEE K (NRIK), HER LK

(NRIR, &SR, BMEEbEAN (NRIR, SEERR) O3 v F VA ZMEtLIZL 25,
BRSPEW L ZAT 9 & F U FZB W T AL FIEERE &R B EHR T 47%, U v 21% TR S 4,
AKIEA~ DRI BN ZEFHE T 73%, U T A% RSS2 ERRAEH, SOt
BEH~OMANHER S =, DLk, A~ A OFTHLO R EE 21T DR8N D HEK -
M EBOENEESR - Vo7 n—DBENOH LML, YHo~T V7 v 7 n—%
b+ 5 ETHET LA - AT DOV TOHAEGL Z ENTE T,

Ps (931)

— sfo (3419)

@
3
cf (9755) S
= | X 2 res (211)
B &
AR 5

[$2]

(963) [ Compost
978

N
Biogas
281

(s¥0T) 04d

g

Ap (7190), |

run off (2003)

oy

~

Compost
1146

(z82) 04y

rw (29)

Household gre (69,
2592

802¢ W naoe 105

kw (8)

he (110)|

Surface water accumulation (1676)

Soil/Ground water (3758) 3677 I3

3-16 /N AMAEEIZHEITSH 2010 FNEHRTO— (kg-N/year)
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Nitrogen amount (kg-N/ha/year)

1 1

! Ps (145) le (218) !
A 1

" sfo (659) le (20) i

, of (3285) 2 e :

1 o =)

i s & = 17 !

i B . 5| |33 !

i c @42)["compost | 8| | ~| = i

i 706 242 [— Biogas || 63!

i ] 63 1

! Ap (1640) ;

! run off (364) ;

1

1 1

: 5 HE|8 ;

! N fl,_’ :,},: ir (322)

: = Compost % 2 Q § § 1

1 = 3

i 212 152 s he(152] B B3 i

i E 3 g' Nl w (1) :

! = > gre (69):

! 3 kw (10) he (20

. re (19

! gre (19) Septic tank 85"

: he(1s) |3 |= B 105 ;

1 N [18 [ B .

i Surface water accumulation (452) = S 1 =

e e N L. I I I N

2253

K 3-17 /N APHNEZEIZEIT5 2010F0!) > 2O— (kg-P/year)

b)
100 - o 20
g
75 E 15
o
2
50 1 £ 10
3
IS
«©
25 g 5
5
z
0 - g 0 -
Household Livestock  Fishery  Agriculture Total o Household  Livestock  Fishery  Agriculture Total
breeding breeding
m Current situation m Scenario 1 m Scenario 2 m Scenario 3
On-going  Co-composting  Anaerobic digestion
3-18 LFNAFATLDXRBEDKREADREE ) ZROREE ;D) VOREE
3.1.4. #H

AHEITIE, EBREATTHL N A 2RI, WIREEMBEEME O X b Y — bz
T 5 LI, KB IO EAZENDY O T VT LT —2 T 52 LT,

59



R EIEY B PO IEAGIZ T T2 BE IR OSSR A S L7z, VT Iha il
LT, BARMREIRBEIEY Y AT L OUERIE 2 REtd 27 4 —/L FE LT, TAEEME
PILVFERIZIITE SN TORWEADORFEREZ MR L LT, LFEMR~T V7L
0= DR EIT > 7o, UEERICTEHERER, ANRR, AERFEIMES LOJKICRLE
HERL, IO FPRERHEREZEDOELER - U VIO EENBFEZED, 1K
REEFEM LI S 2 T L DFRGE « 3l 2 E BRYITAT O Im O O BERER A G-, 612, ¥
T U A ZATV, B DOWARBEIIILEE > 2T L AR O 7 v =2 b2 HET L,
LR ICB O TGV Y AT LAOFANH RO TH 5 Z LR silc, Yko
~ T U T N7 a =D IREEMLE L 2T LOFHMO T2 D HiEwmL, 7—2DZ
LWk EEICEIT D, REEAHE LTV AT L5HIO HiEimeE LTRRAIND, 20K
E1E, BETHET 27V AU AL TRIRSNIZHIN S AT LB ANTBEDA 37 b 2RF
i D70 ikimeE LTHIRSND,

HEE

AKETOMFZEZATIZE 720, N A B TR K% Huynh Trung Hai #%, FALKFO EAT
£, Pham Huong Giang KIZ% K7 1 &257-, Z ZIZ@H#E=F+KT,
2235 3Lk
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32. VITFITEBTHERRE

3.21. B#W

N T TT v a8 30ORHT T D 7 VT oK & FEREOERE, K&fAEICET
HIEREHRAEE LD 2T, A > NCAERELEO RN WATT A T A
DEFEZ D LMEEZH ML, MEMRE N DDA AT LERET D, S
HIZ, FERNSHXZRE L, fERFECHZ > TORKIEMER NS, HIREME~0xt
INEEBETDHEL DI, HEVAT LAEEANTLZ LI REHTET D,

3.22. MiRAE
(1) HELAE

I NFEdie W ONDO X A TORERKIZIT, TR ok Kits & A%
DERE, KEMAEICKHTHEMBMCEAL T 7 — MNAEZITY, X4 72T OREEH L
MMz L7z,
(2) RIERE

DOFERENS, FAENREZATEREEX E L, AFIHE, gkEICETIR/EEZITV,
KGRI EHEE T D & & BT, KBEREOFEEZTIEZERET 5720, TTNOKEEDK
EHE T2,
() MEVRATLDIRE

D@)DFERNS, FAEBEDBBMEREWET A 7 LFEOBREERICOWNT, HAEKR
B DD OMEEZH LI LIz, 2D ORE~OXHEZ G, Hilk: R o & aTREtE
R, WAENZRRERZX S0, RIROERE L TOIEHEZEK LIy AT A
ERRELT,
(4) MESRATLOERAIREMZRET 510 DREEREER

RETHHAET AT LOHREMHRT HI2DOEBREIT, EiATiEELZ R Lz, B
RHYFEBRNEIL, REa R SOOI, BEAFO A AT AT 2T AOMREHR A
Thb,
(5) BRETIHERATLONEDHTE

TNDO AT ARG, FRESGHIX 2580, KR &R OEAZREOFERE, ZihdOF
AL EE EofME, FRE#HRRLNNC=—X2ETD L L bIT, HEVAT LAEAIZ
bz > TORFIGM LR A BN Lz, IRWT, FHERFRMIKIC(3) THREE L 7oA v
AT NEEMA LT & OB EHETE LT,
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3.23. #EREEE

a) HEFEDHER
JILTTHOHE

7 v F I (Khulna District) 1%, N7 757 v a2 WEEBICAIE L, FEEILYS = RUR
VEMEN D ARDOY T a =T OFME RS TEY, XUTNVELET L, 2oL e
72 % 7 V71 (Khulna City Cooperation: % 39 FEMRATFITY—EH2 T
KCC OE#EXIR) 1%, AH 1,400 T AT/

PIFY a8 DN B, 7 Category sample |
Fiti1%, Rupsha IR FEALIZ I CY, AP Number
DO E LA LRI T B, Slum 160 20
A O — T ;
| ' Industrual A 80] 10
KCC (Khulna City Corporation) TV < KCC Main city A 215 2]
ONOFME S ST MK E DT TV — 8 R/A 80| 10
(275, 2n=—, LK, TREK, Others R/A | 125] 16
F i =Residential Area: RA, fiTBH% S Rural 100] 13
7-fEE#=0ther RA) L, #J 30 HiX Z 4 Total 8001 100

gl L, = U7 - 73V —TLDV
BT RO N O IZ X o7, A, KRIA &4 b 5B RTE B I [E Y
SOERER 22 TR L, THNTKR 700 O > 7L a5 7, [ U255 CRu A
MNHH 100 DY T EST,
Xoan=— S TBUIC L AER (B2 XEE L5057, Gfworma) 12
it < Ax TRt IS NTEAETE, BREED GV HEIITEZOHEENHML <,
LG R A LRSS THRIKDBHERE L 72 < 72> TW DB Z N,

RERR

LIFD LS RFERED D VIIEM AR T 2 2 LN TE T2,

® NATHRRAKINTKIFTFZEAERHIHHEINTELT, THLHX TH-> THHE
AN ®H 2 WITHFE OB T (DTW) B EELREKIE CTH S, KCC 22631 THG
KENTKEERA TN D &0 D [EEL 3 BN S5, BOBHLISN O SF 4 & Te A8 H
KICRIAENTWD, 7S THAKICK LTI, KEREZLEEETRIHATE DH]A
FROHLNTWND b DD, KEMIZNENZ <, BBK & ITFR S LTV R0,

& ML LTWAHITKIZK LT, 20%EEDEIZEENOIE, 85, oo chiE
Do ELTND,

& [ ALXAT (BRIRAEL) 122\ Tk KCC &R T 70% LA 23R & (Rl LT
5 (K3-18), AT L&EFRIFTIZ80%LULEDNIZ A LEATA LTS, BRHENS
DR DN TIE KCC T ZFIH L TW2D AD 95 40%75 TS 7200,

63



39%7% K] EZEATnD (B3-19), 27 v YOy i LEEIZSWTIE, 12
UL D72 DY 45%, T—EEH 720 23 29% Th 7= (B 3-20),

& AT Ahblanm=—%FRIFTIT80%LL EDANBIRD ~A LITHE L TV D,

@ n=— RXTALERIEBITH TITRD ENIGFICT I ML, 5O HE (%
<IEFEAN)) THEHIREATWD EWHREIZENRZ,

® JRIR, I, FEANGROWRADIREK 70D b nolzZ LI, AT LEBRASHH
TIEHEME L TWD NIl nbon (B3-21), Ziub OMBREREIZ OV T
HONTELT, AEHIK~ORELLENEITE R R,

o HE 1IFEMITKRERDIFKITHST-FEN WD LWV ) EIEIE, 2AETILY3 TH
L, an=—, AT ALTIL60%I\V (K 3-22),

® X T ATIE, BUROEIFICRHZ b O ANOEIER @O, BAEOAETEERE ZiE
LkaW\akmﬁAwWﬂ\(ﬂ3ﬂw

U EDOFRERND, RIRGEHIREFEY OLBICE L CiX, #iTAT A, HDWITHRED

Akzm:~®%$&§ﬁ%0u*ﬁ@ﬁﬁﬁ%®%ﬁﬁvko®ﬁ%&—f MZ72 %

EEZLND, BT, T9 LK, %BFH@&ZPT“/\%IE’J INVHILTERY, RRE—

KFEOIZ b A L CHFRE R O RELE 21T 9 & LTH, RIROAFIH %G O - iy 7 A

B ALY, IR - R AIE L &b Ic TRl u%zé%%ﬁ#&bé EEZLND,

Types of Toilet Where to Discharge from Septic Tank?
] | ] | | |
]  ——— I_ —I
| | |
| — | jr— T —
I_I _I I_ -I
1 | |
I I ‘-—'| I¥|’"7_I
I I — I-_‘_‘—_I—I
I_I' o — — p—
Y (5 EE I I |
= — —
I I -I | L 1 |
— L1 | —
u Septic Tank
Pit latrine (water sealed) ) 5
= Pit latrine (Not water sealed) ® Water ways (drain) = Others ®Don't know
m Others
320 rALBAT 3-19 [EEFEL LD
Frequency of Sludge Removal from Septic Tank Do you know human excl_'eta concerned with
) ) , water born diseases?
I— —————— —I
= i | — ——

|
ol L | — : —
I—_ ‘I_‘_I I_ | —I
S e — — —— —
I e E— ——— —

I- 1 1
m Once in a year once in a two year
m Less frequent m Never

B Yes wMiddle = No
3-21 EEEMNLDFRSIETIREMHEE 3-22 RIRLIEBLFRR & DEFZRDIERE
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Willingness to Improve Suffering from Disease (Last 1
your Living Environment Year)

B ] want to improve it @ Middle

m] don't care EYes mNo

3-23 SOEFREBEEZHRELELH 3-24 ZO1FEMICRENEER LI-HTF

b) RIERE

7 T RO KN 28T 57280, 2010 4B L7 HKEICBET 57 v r—
FRAD BT O TR EIR AL & RIR, AEEHEYKOBORE DR, 25 NCA T LAHLX
D AH 227,500 A(BCAS, 2005) k0, 2T LHIXIZEE Y 5 KIS ORI % X 3-25 (27 L
720 BRIRIZOUWTIEA) 1T% DN BB CHOE S TEHR Y, IRt 2 50 5 & 20% %X 5,
By MNP SN b2 T FICiRES D0y, HRELZRREZHEY 3 & LTh,
AN Y END Z LR, MO LRMWE Y 4 T THLHBEN» D LIRBET
(soak-pit) ZRETITHEAKBE IR I TV D, EHHAEBIRO 53 & SISV TIE 70%
DER—EHL&HRNTZZ ENRY, HDHWT 2 LG &RV TWnantEE I TR
D, WBEREREN T RIS SN TS LITBL NN, S HIT, 5l LTH#E
I 54T 9 T ENTE DA 7 TIFTFE LRV,

ZOLEZEMNDE, AT ATFROKETIIGENMEL TS EEXBND, #£3-1012 3
HRTIT o T KBRS R 2~ T2, AWWIGEAEA TWD & & bITHEEMERIGEREK
HEWI EDRRINTND,

%II;

c) BEVRATLORE
HHEBRBERICH T LHEEITHIDLMHEE

e, REHEORKEND, AT LFEANENBLEL TRET LHIX TIE, A
BLUTOMENRSH D Z LR, MEORS 2 WITRBIZH S TE2MET AT A
ZiE T D LEMEDN R R S D,
a. HEREAERBEIENVERITEWVEEREY 271236 31, WROFBEREZRE,
b. AR O AR5 THIED 51k & FE U172 5 BT O TVZRYY,
c. EROEAIZKTTZELMELS, FAEDOBLRZLEL L H LW ) BB EW,
d. AR NS TN RO X O K BR B I3 - D BT AM A K E ),
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Piped water supply

62m3/day

Pit 348m3/day

3,830m3/day Open field
, L Mo 373 407md/d
Groundwater Dr;r;l(«sm%/d 345m?/day M
19 551m? Deep tube well GBIL/ m a/Vd )
' 14,915m?3/day | Households -/L/person/day Black water | Septic tank " Drain Water
20,156m3/day 2,047m?/d 1,269m?3/d 17,173m3/d bodies
Shallow tube well (88.6L/person/day) (9L/per?on/§§y> e \ mre
368m3/d
806m’/day Waste water — m/cay
. 19,310m?3/day
Surface water (pond/canal/river) Grey water
605m?/day 17.262m%/day 16,917m?3/day(1381m?3/day through pond)
3-25 RSLEBIZEITEHKELUHKTO—H
= 3-10 RSLTRTOKEHRERR
Coliform Fecal coliform
DO EC BOD COD SS TDS NH4-N NO3-N PO,-P . .
Bacteria Bacteria
mg/L usicm mg/L mg/L mg/L mg/L mg/L mg/L mg/L MPN/100mL MPN/101mL

BRAC slum 1.6 3450 166 270 4213 1720 4.4 6.3 0.44 >1,1x105 1.1X105
Mashjid slum 0.7 3540 162 255 456 1770 4.3 6.1 0.39 >1.1x10° 1.5x10*
Ashrat slum 1.3 6750 160 254 4712 3370 4.4 10.8 121 >1.1x10° 1.1x10°
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BERTLORE

BALGERL T T, RRZERE LTRHHAT 22 81F, ERICE > TRIEREZITE
FEVNIA BT 4TI D EEZOND, RIROEGFEMM & L UIEEFHANRE XS
NDH, MTTERMXD S B ~OEWNEG TRNZ LTV LEHDfIKI L 72D, £z,
JERHR S E e R AR LCRIHT D 2 E 2 BRI LERIRDBEY A T Oxaty « b A
LEMTANMX OMH®RE N VICEA L7256, FIRAEICEERER T EERIET 52 L
FREETH D, ZH L Enb, BH/MESENODIR, EOIZITRIRDBEY A 7 DOffigs
EHAWT, REREL, Zna®Ea R A MNRINL, MEEOE VT AR A &4
PETHEWVWIREIROFAFIEELE LTEZX D, —F, REX=XAVF—FRE LR
BRTHY, k2 2=7 1 ~OEPELEER LT, A AT AL EERT 5 (K 3-26),

| Input (A7) | | mmemmmek umex || BE
v
| User Interface (kL) | ‘ BRPR 538 . Pour flush ‘
v
| owewGmmm | | R ALK R
v _—
Storage/ Onsite treatment I\{T?iX@/O FRECED 4
e PRI {T /8 15
BT - Ao YA ML) B FTFab Bl
Conveyance(#ii%) | HRE )\j‘J%Hj ) A FE
E i
|
|
(Semi) Centralized Treatment |l aVRRE
(S mE) MRS
* \ 4 l ¢
Discharge/ Use or Disposal R0 K R IRILF— BEihiEsT
(B FA. 85 (FAKER) FIA (FRi#xmarRRR)

3-26 RSZLMRICERMEATVEHIBSNIBELRAT A

IDVAT AL ST, BRMXERORITEHIEEIOFEEO—>2 L7720, EJFRELT
JRIBTDHZ EEZHBICAND ZENARETH Y, a AR MNMFEITTE D ITARMMX O
TRICRET D52 LT, RIKDROEE A MNEHIHTE S, £72, ALWALLLIZE S
T, FEHCEDDBREI OB /NES LK 72N E T AND, NA T T AEREOBRELE LT
FIH TEAIFEIABOBBIC SRR D, WTHLOFIHHE L bEFAHOBBIZH ST
EDe WAFHAVT 7 2 —0 LEKITAERDIRER S, WA TLIUNERDHY, HE
WZBE AR E T D, NA TRV T 72— X OBBHEGIRIL = > R A Mgkke LCH
HATX50BEERHY, € 7T v g 7 ¥ 7 TUBENT- EEKEERWNT, T XTORRKR
DIAEENITRH SN D Z Lk b, EBIT, IR LREAETHEIRL, v RA MO
BEE TS AT ARBIZMES 2 2 L b ARETH Y, BEFEW % 5 D - i AR H X D=
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R D NCHFIER P RETE %,

d) BERTLOEEAREEZRETT 5O DBEERXER
INAFHRAVRATLDRAE

N T 7T aTlE, FERIREBEAT DAL FHAVAT AOFEITZ VD, N#EE
AN HDIEELNTNS, FAEXNRE LTINS T H AT AT DEFEHIOA AT LFRE
DA 175 ADBFIHT 2 b VITHE L TRIESNTZ LD TH D, Bkl 2006 4F, &
BRI 20 HTH D, BAETDH AL AT AL, FRANOHEIZBWT, £fEELORED
GBI LB REL e LTl DI TV S, FRMOFE T, 1 B 3.5 FFIEH AR T,
BREE LTl 9 H oo T0% 08 FEiK ST g,

NAFHANT 72 —DOFN, WbH 7N EEK, BEOBBAETAK, Kok
BRI, XA AHTAVT 72 —NBROGHTE T T2, fifak 311, 3-121-7, A
BRI B X OBEEERIGEEEIE, A A TRV T 72—, |G 2@ TR L TE
O, W"AFTHAVT 7 Z—1TRIROT A » ZEACOEEZ T L TRV, BEHUE IR
PIRERIRIZFHF G L Cnd, LnL2Rs, LEKIEERETHY, BEEFT, R RT
DREP RO DD, Fio, TN —NVEROBLND, BRENMER~ZEEL TS E
Hegans, FE, HEY 7 NOBERIE, BF -V - BV v AREREL, BEEZE
NhHDHEEZLND, FROFERL L ORABYHFHA ORI TIX, Ascaris spp. (40
eggs/g), Giardia spp. (200 cyst/g) 3 i 7=,

x -1 KEIWHER

o | BODs | cop | EC ™S | Tss | TkN ggg‘;:g Fec;;cctg'r'i?rm

mg/L mg/L ps/cm mg/L mg/L mg/L  [MPN/100m| MPN/100mL
Influent 7.01 6780 15594 9480 3400 1245 2874 >1.2x10* >1.2x10"
Digester 6.43 1556 3180 5570 2680 369 780 >1.2x10* 1.1x10*
Septic tank 6.46 778 1379 4150 2225 198 326 >1.2x10* 7.5x10°
Effluent 6.47 482 631 1385 2255 106 152|  >1.2x10* 2.1x10°

*& 3-12 FRMERI TR

Moisture TKN T-P K
Sludge 85.63% 2.81 g/100g dry sludge 1.42 g/100g dry sludge 0.16 g/100g dry sludge
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NAFHANSHA AR XLF—RICOWVWTHIRET 2720, FARER, LGEHE
S L7 (20114 2 H), PR EMATH £ TEFEE ICEHE T AT AZFH LT
TRILT, BT H ORI T 2 DK 24 BERICREZ G Lo, TARERL, STEASA
FHAZFIHLTWLERETAAY Y A —2HWTHE Lz, S 2 8ElE, K
T 20L DIKEANNAA AT ATEL, IREE LG ELRE LT, ERERER
-1 TR T (RNA AT AFD AL U EHREICOWVTIE 2011 FEEOFRERER) . A AT A
AT 3 RERER ANk L, Tk, QRIS L, KESIRESEN DG SNz
BBl E 5.890Kcal T, ZOBEIT M A L AT L TWDAEEDE D Y720 K 450mL DOEY;
ERHDZENTELRETHY, WUNHFRI SN TOD AL FH AV AT A BRAT L 3A
A ANTRELE L TRIHATRE CTd D 2 & RS T,

& 318 NAFHRLVRATLOREHER

TS MFIRE 175 | A
EEBIREDHARARE 15.88 |L/min
EEREOHBHSE .
(ggﬁﬁﬂ%) 319 Kcal/mln
CH,EEQO1EELITHER) 65 [9%
HREL-YDEHRE 2,008 |Kcal/m?
R e e 5,890 |Kcal
HEREHRE 2.93 [m®
BEaK
0,
(9000 Kcal/CHm*EL Q) 66 %
DEY LY Eia RS 33.7 |Kcal
SEHE (25~100°C) 449 |mL
INAFHRED P

2011 HFEIZEBWT, XA T T ARG Do EIT o7, #ERIFLTO LB TH D
(2011/9/22 BB L 7=% > 7 ), Z#rid, B Institute of Fuel Research &
Development (Z&RE L 7=,

AR 65.2%
CO2 31.4%
H2S 2.5% AT
CO 0.005%

Fio, AENRE LinA AT AFEFRITRE I N TV D3, A HAREHE DS D H A
FAERZEGAIICRIET S 720, KRBT A& (R4 Y Ritter £f, TGH) % & L7,
FR O 1t AR %h 52 32 B
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bR ORkRE R L, RO E A EZED S L2 E0MEEZ 726 LTk
D, MIEE LT, AEIERAHES N TWAR, € - U VEIERERYORENS 5070
INHEEEZBRONRWEARD D, —F, RIZIERRDICER, N7 T7F > a @R TIE£L<
@I:#VWww%%%ﬁm%mﬂkbfﬂﬁﬁé & T, WHER A 192 LT D (Sakai
5, 2010), AHIEEIE LTOa YRR MIRZRINT 5 HEEZRBET D01 & LT, JRE
T URA NERRHCHAET 5 2 & DR E b~ FEIEFERICK VIO,

KR CIEER -14 13T 4 SOfEESMC b~ MUERZ I LT-, &Rk L, 5o
DOXHE (% 3.18 x 2.14 =8.16m2) ZHEL, TNENDOXMEIZ 30 O AL x 72, KR
% 2010 4F 11 H 7225 2011 4 3 H Th 5, EFREM O HERE A FANCEmM L2 L 25,
AEMEEIT 1.1% 1K<, B3R, Vb HalldEn iy, FEBRICtLeRE 2 R
A FDOS R 315 1R, ZOarRA MIBE, B, £E vr—F—--bviv
A, w A — KT, BBLT, K, vx 7Y (Azollasp) ZFHEIL LTS,

x 3-14 EBRROHME

Treatment fertilizing condition

T1: control

T2: compost 6.5 kg/plot, applied 3 times
T3: urine 165 L/plot, applied 3 times

T4: wurine + | 165 L and 6.5kg/plot, applied 3

compost times

& 3-16 MREENFREIVRR FOEXEER

N P K
urine 4710 mg/L 645 mg/L 1580 mg/L
compost | 17.5 mg/g 9 mg/g 6 mg/g

32T 2K GAMFD 5 SDOXE )L DINFHEREEEA R L7z, T 4 (urine + compost) @
IHE R IO G L RT3 FLU EONEETH Y, MORMICK L ONEENSKE W
&u,#Nf@w@ﬁ%mﬁbfl%@ﬁﬂmﬁf%ﬁ% THETHD, ZORRIL, Ak
WEAEOBERWEERIZENT, +oRINMEZSD 20T AEY L IER S & b IC s
f%é:k%ﬁbfwéoTz(mmma)&T4@m@%%k_,ﬁ%ﬁﬁ¢é_kmi
DELNDNHEREN S, JR1L Y720 OfFiga R T 5L 2BDT L7522 (b~ FOIRGEMm
¥s% 10BDT/kg & LC), ZO/EFIT, FiED (2009) OFEBRFERE LR TRE L 725
TW5b,
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T1(Control)  T2(Compost) T3(Urine) T4(Urine
Compost

B 3-27 BIEEEHIZHEITSH T FOIREEDEL

Yield of Tomato, kg/m?
oOR,r N WA U O

(1) RETIHESRTLODRJETE

WHERRXT L

Z T 520 DA T AKX H D & Fo TV 575, "No. 1 Khema” & FEIIL TV D
AT Dt R e LC®RE L (B3-28), ZOXTAMKIE, bbb NI I75va
MNZIZER L, IREDRD DN oToF AL U ABBFEEZRBD ONZHXTHY, Lod
D L7=22=7 1 #f# (Community Based Organization: CBO) 7%, H{RREENZ{T >
TWo, 20118 HIZ, ZOCBO DT+ —HA + JN—""+F 1 ZJ1vi a3 (FGD)
ATV, A0, S O T ARE OB L FHEERATEL, SOICRAT U7
— MNAEEIT -T2,

3-28 EHE*T%UDZ7AHE|>__‘ (Google Earth [T &k %)
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FAHX OE (FGD KOV v — FAE DORER)

[F A7 A%, % 1.8ha OmEfEICxH L, 450 4 (FZEHIT 350 THEEMHORELE L
<7pvY), 2,500 ADVED LTS, AAFET 1,800 A/ha & @y, FEROIZE A SIFF
AH VR THY, 20 EZOHIKXTEDS LTWAERNEL, 60%DERIZZ OHIX
TAEENTND, 4TI, § 20%% X TVABREDTWD, FREZTALZVELEZY
TEELNDLN, THOFIAE#HEEZ L b TIERy, EROBEIE, BREVIE, Uiy
YO ENETHD, T5%DT 77— MEEEIL, ZOATLAEZFELFES>TVDHH, 60%
ITEART T <IT RN ERZ L TWD,

EKIZ XN O SRl OBEH: T (Deep Tube-well) 7 HikA TS, #FH (Shallow
Tube-well) ZFTATHERBWDE, EHZ L TV D E T, TRUSNDEEHKIC
fEoTWD, HFFOENDIRNTD, KIRAIFRFRZE L, LMK TE 2550
DI LT L TR Z R R TV D,

M UIZBLTIE, 24 OIEFE R LBV, 56 14 134&MH, 101 XBHHATHL, R
JROMETERRE CIThbn B0, 1HUNOHEE T2 vF 1 (City Corporation) (Z{51E
Sl E BRI L T 5, Kbl BiERE L LTH 15BDT (BilhiEt, 1BDT (XX 1
M) Zh->THEY, ZOR1P06 BFOEHREN KON TS, HIROLIKERIZIT,
6,000BDT M B2Z72 2723, FRRllOBIIEIE S, 2 2 =7 A Mk TV EIT-o TS, 72
B, BIHKEHOIBROLZFITONTIE, FERLTWRW, 7ML, NEZDOFRE
WS HA 7T % H 5 TR,

LR N A L OIED, I 35% D TE Yy F T MY UEFIA LTS, 26D M LI,
10FIZ EHNCH D NGO DEID TEA SN, HEFHZEDOT I RENITHE S TWD 3,
IR OEHHNIAT O TV WD T, S THHEITAD b LA S TS HHEIT 15%/RE
Thbd, FTDRONR, By bk, BHE, KRIIBEESATWLr—28dH 5, 201
Dy, DS, A VUATHRIT 2 Z 2138 LS 2L, ZLDORABRINEFARL TN D,
JE A & O T AN T AT, v — LD NGO 23 2 BIZ 1Rl B L TRV, FERITA I 5BDT
T o T D, LR DMBIZ DUV TIERERR L TV ey,

BT AERER (77— MARES)

BGLD M A LIk LT, BN LICR R ZWTEWTEY, HEFTGO 1 L
DOWVTHEWEET 720 &V S [IEF D720,
AR TIHREL TWAHAET AT ANREK L T DL RIROER E L TOFAIZE L T,
BRIRING, JERRCNA A HARGLND Z 2o TWVD &) RIEFITTIFEETH D
0, BRELE LTRITE 2L AT AZED T, BRFIAICBELBAR, BIR» D 2R
ANEEDZ LIZOVWTHERTH D, BHZL7ZT, BOMEL LARWVERL 2 AR A
MZBLEBZRNZ ISR THAS I, LNLARND, 26%DREENRENHHEOND
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PNAFTAZBEE LTED Z &% 0] L THWDRICEL T, EMEaLA 5K
DIRRIENMLETH S D,

BEY AT DB AN H T > TORIFKISM & RG

UL EOREERENS, BES AT LAEZEANIHT > TORIKISEMEZ ST, ey, i

AR Z VS O (FIFOBRIE TR TE 2H0%M4) 6, ERE#ROM LR

B 72 EHBB KGR D 5D ODNAIZIE D ELLTF DO L 9512725,

a. VBIRIERDT= DA 7 7 KA AT G HIX O L 9 G RIH 2 M Thh T s o — &
o Db00, BIBERITIGIRABER R D= DA 7 7 %[ L TR,

b. A5 7eBRIREBERE ST« RIS L 2 E B THISE S 2 2572003, £ 95\ o TofkBR
o Sy AR

. A elus A FERICRE AKX TH Y, MEx FHHUXRE Sh b,

d. BRIREIRO IR 2 T E 2 Mg v izmlE - BEFAAICE L QXA RS2 2 21372
<, FEHILERECTH D,

e. RIROGIHAMMEIZEIT 2 mFARE - DR : RIROEHEAM A RER Z & &2 F-> T
HERSBWDHR, FikiE 0T, TONMAEZ T 2 ER1H 5,

£ ARWEAYGEER © A 7 AHEEREEX RIS A YCEERITIRV,

g, [ERWETAERIERRE L~UL  REBBENE WV & W I RIS D0, WAEICHIDSRED
R L UL IR,

IID OFIFIGMEICR LT, M 3-26 IZRTHAET AT LAEIRET HEM TEE I Lokt
IEb b5, BlZIE, dORERHOFREHNERCTHD &EZAND, IRERETEBRT 5D
TiE7e <, AR EREEZ 2 2 =7 B TITY, 230, aIa=7 1 THRERTX 5
N FEIEEIOFERE LTEZTWD, a. ~ c. IZBEL T, AV AT ARRIZKENT
ERBINT-LOTH DL, HUNRRICL A3t e & Hig, 23 2 =7 ¢ MRORETIBRC,
MEHENERE 2> THRNICHMZ R T2 Z AR 5N 5,

BRIR OB IFANAEIZ B L C O AERA 20l B ik I3 LT, IE et & R RS FERRITH]
M2 ENBEITRA D, 61T, FitAHBESCERMMICE2NAJE 2225 Z &7
B CcE 52 Li%, MAREERBROZOOA Ty T b EEZLND, e
B2 RIS RT L CiE, MAEREOMNEEZERET H7200 ik, BFET25a3la=
T A KDY, JER A VORI — RS AT ZAOFRIH T, BARR IR S DR GE 72
EhERICRET D ERRLETH D,

PLEDOHIKISAE L RSz oWT, B3-291cF &5,
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LIESES S FREHEA~ DX I

\ EVEARIER AL AL Q32 = FHEBO .
0 THRMBMORE; |
" ERRMTRR st
1 momcxsss HRAIRA R =
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il RERDERMIEIZ QST HRBEAN— xt
9 ey = DY Tk I
FIRICHE 3 RamE
1B T4TDIE t
2R AL BT AER
RREEDFIE }—
R+ 1M R i
’t% 22 =T EETD
g B £ %
# F+HHLRREEEEN 5]
% BRI ﬁ
D AVANCY -
$ FRAEOEOO | P EERAEELLL v
125K A YA TORREE

M 3-29 BEIRTLDOBAIZHT= > TOHRIFIEME &S

RETIHESRTLOYE

RELIHEAET AT ML, 7T HEREERICE T 2/EMEICHET2ENER L
TWD, Lo T, MAEMEICLD, MEBBEOEKR, ZhIicHd EBEREEOFRGAH
BT 2P W TE D, £, FRAELICZ I 2 =7 I3 LT, RIROEWFIH
WL DHERNEETE D 2L 2RT L0k - T, WAENEEEDOE, RIEOWIES
~DAECT 4T EBELTHEDOEEZLND,

LrL IS OMRDFERENIL, FEERICHHRAEA L) 2T, Mh) R rmma,
B NALEICR D,

INAFHAZONTIE, RIDERTWL ODORHERE 2 bNL 0, Bl L ToHEKD
RESEZBELRZND, a32=27 4 LTOFEIZESNT, 2I2=27 0 TRETD
ZEREEND,

® JRELL LTORM GFROoRRAT A DA

& HATUT (HT)

® ¢

T T, REEEEAT R o ToFERERE TR O DB — AT O T RFRAER L S, A
HAVAT AOMMAAR (AT LNEANA) D OHEE SN D /SA AT ASEERDORINA A
WE AR, BHHKICHEE TS, FRER 316 12”7372, 1 H%729% 3,000BDT & 72
0, BET DA F T A% AT ARG TE T, FFEFITIE 100 77 BDT DR 75 il
ENDHZ LD, 2120, SfHICia L, BetE LTRIAT 52 L1%, BRICHIED
b A+ ThD, BELE LTRIAT AL LTH, faskl biim i ~o iy, v
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ARToRAI =T AR REREFHTTEL b O ~DOHHENE X b,

& 316 NAFHRARLEBEDRAANALE

VEVERUARKEE 16.76 |L/day/person
LZASLHEXAO 2,500 [persons
1BYS-YAREEE 41.90 |m®/day
m°Sf-YREBH (NAAHRKAHR)® 0.203
KAAALE (m’) 8.51 |m*/day
RARHRALE 2.277|kg/m®
RANALBE (ke) 19.37 [kg/day

KR H AE i (BDT/10kg) 1,600 |BDT/10kg
RRF A (BDT) 3,099 [BDT

FINAAHRIEA U EH E65% GAERER) , A9 FEE9 000keal/m’, /3
D ITVATRFEESNTVARAFT REBRLLIET INY, TRV ENZ N 50%

NAF T AL AT LTI, B & T, SAFH AL 712 XD 53R L IR
WA ORI LV, HKIAASPEH SN DIEYA X7 DOREAIIFRFCE 5, £, &
BT, AZUPBELTVDEEEXLIL FGAEXSAT AT, BRI CTHRAEL, EF
LIZAZ BB LT LN H D), RBIIRDORE WA Z 2 KA~ ETITRE
LCHATEZ LB LD 5, BIRICEL TL, 15IREDOER & ERELAKN 51
D, NAFHANT 72 —=nbOEREEFIAT 22 0F 20605, b, BET
DAY AT AR TIE, REFAT S 2 LIk 2 RBEHEOHKHAMIBAKN S, 2
HILIEZ NG, AT LHIRINA~OBRBEAM TS S,

B 2T LAOEANITHT- - TIE, B 3-29 (R LIS BIHIR Rt~ D%, T72b b,
FROBELEZTHREZKD L L BIZ, 2 2=T ¢ MBEOFEERSSMERL,
SESERBRIEZ BERIITY, WAV AT LAOEREZH ML LT, To%E %
FETEDLLIBNAREND Z LR RDLND,

3.2.4. #E

7V TCHEM LA, RIEFAEOMS, #HHRERMKX T, hoHX &k,
FHEAEITERT 2BBHENEWICHL 22006 T, FAEUREERDMIWZ ERI N,
T, ARMKICE T DR+ RIREBD, AHAKEREICHEZRIZL TSI LY
Bz b, WORHEES AT AEEIRL, BHTL2BAMIEIEWEFT XD, fETAT A
FRINTAHICHIY, FROEESBHRICOENIA LT 4 TEMETXS L5 7%
B OBARLE LYW S, RIREROMERFAZ BRI LAy AT LERE L,
AT AT LOEANZLY, S, RIREROHXAFH (KA FHR) 12X,
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Fat QOB TE 5, SbIT, MK THERIEEIRE L TRIROAZFIE 21X %
&L, TOREBFEICLST, HLtaIa=T4I2L>TONRAREZBZHLTZ &b AEE
Tho, RREFROEMIL, EROHAESEEMROIK, #IER M OMEFRFEEIC & > T
DA T 4T LR, GO RRIEE, PIEBAE ORI, A F > ORHENIC &
D, XS APEH T D IGEREE AL 2T DRI TE D,

ZE XK
Bangladesh Centre for Advanced Studies (2005) Quantity and Quality Assessment of Khulna
City Solid Waste for Electricity Generation
Sakai, A., Takahashi, K. and Azaduzzaman, Q. (2010) An Example of Benefit Estimation
Related with Ecological Sanitation in Rural Areas of Bangladesh, International Water
Association, Decentralized Wastewater Treatment Solutions in Developing Countries, Surabaya,
Indonesia, 8 pages (CD-ROM)
EEAR, R, RIRAAN, SR (2009) N2 2T T L o AT IC 1T H =
oo M L OTABNR & EARRHM, SRR ER B R LAENEE, 23(1), 2-12.
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3.3. ZOHDETH TOFERNIEB(ICET HHE

331 HE7Z7CTRUET7ZO7ZOHY=ZT—3a v OME
WHT7 T REROET Y T7TOY=F—a > OMlE L, & 3-17T 0oL HIcBHMIND

(USAID, 2010),

x 311 RET7CTRUBE7ZOTDH=T—23a v OBE

RE7V7 M7I7
AF <L — 41) . oL A5
27 | L7 £ SA [ NhFL| AV “h
(E;;§1k> 222 28 88 63 86| 1,150 19
?%?;;ig 93 18 54 21 23 350 3
wEINT-
KEERZE 89 98 96 99 98 96 98
(BRTHER. %)
wEINT
rLERZE 67 95 81 99 88| 52~86 89
(EBTHER. %)
. - 2.3 73 7 40 4
BIEHE% — —
TREEREC) | e om)| @i )| @
TKALEEEE(%) <14 100 <10 14 4 9 —
+ITVHRY 62 27 gg%_@; ( x%}sgg 77 29 89
EREO% 5 o E E
2t B (%) #HmLp)| (2FE) ) 515) (#RTHER)| (ERTER)| (2E)
5 <1
Septage 4 100| ,_ _ _ 30 <4 0
L (%) em| @@ I8 e @@ @) Nuvaa
EE) Area)
REFKIZLD 55
N K — — 50 54 NI A) 80 —
OREEICH)
E S _=E ¢ 45
ﬁﬁéﬁgﬁﬁ* '%(ﬁﬁﬂ(mTii 52 — 75 —
)
BERMEICERT S
2518 % (10/8F L) 6.3 - 14 - 0.8 57 -

INEVUTOZ ENgnd,
O SN AKESLHAME (A L) OBERRIEIA Y R T LA v RERW TR
BT, FAREERRL FARLRIT~ L — 7 25 < EETIRE T THHRE L
TRV,
FoAd A MURE LTO®TT 4 v 22 7 BITIRIFT DB G MEIRE L TRV,
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QAN FAKEERE TIIHRENTHDER, ZOHO FALBER T~ L — T EZRWT
1% 4~14% & KU,

O TT 4 v I X 7ITWKR L TWDER, £ 263k 5151 (septage) DALFER T~
L—3 7 &R T 0~30% &V,

@AALIRT K OISR A~ D HARIT & 2 FiiAK (—HH TR S ETe) FO7HYL) 50~80%
IZHKATND,

®OLLEDORER, KRIEYES 2 & A ORISR T 2R FH 728X 8~63 f& US
RAVIZEL TV 5D,

IO LIEHTTIFARKEDELENEANND OO, FKEOHEHES F/KMLE G #5115
BORELRWIEMZET L, LED> TYmITE ST 0 v 7 X7 OXIK, FFIT septage
management 23 EHE L 725,

332 PUOTHESRLEDA VYA FMLEORAEKR

ULEDOEFROTT, HETVTRET V7 TOA YA MLHEIZHOWNT, ¥ 7%
FERETOWEEITOZ L & LT,

— XA FE N B AR AT o X —DRBREE N OZRE LTc PR 22 5 LIRS X7
LEOHEIIET AT VT - UV—r v a vy TEMEE] B THRB LT TSR E
E O REFERIET R OBRE L 1T x>y hT—7 ZBELTWD, Oy NV —7 & il
CTOeY Y U 7HERICMA T, ZNUHDOEOF YA MUBIZET 28RO T — 2 %
(WHO&UNICEF, 2010) ##H4 5L, LFTO LI D,

a) hoRST

(a) LpRALEE

USRALERICBE T B EBLHI A 720 2 & b, LIRAE O BTHBII R CH 523, LHE
B - AR LR & AR - B DS LRLERIZMR > TV 5, LIRAEEOPEKEERIZ S
WL, BREEE D HT BIRR LEE L TRIEL R,

b) EFF1vo582Y

CTT 4 vy BT A EREIERE 2, ERCERShTWARET 4 v F IO
X, 406,120 FET A L OO 43%I2H 7= 5, MR R ELITIX, FOFTHH O
BRI L AREFESCRY O EDa L 7 ) — D FThd, BFF 4w 7B TR
IROBEMIS 20N, Zl b LR EHPKEZ TR L TOE 0OV TOF —4
T2V, ROFTAFIL, REERICHBCHFFER LGRS REZEKEL WD, B
T A I IHIROBIEREL, 7T v 7 27O A RIZL DR, 3END 10 4
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Z1EIOBEET, 22— =760 on-call IZHESNWTITHOIL TV

() A9 4 FUEDOHRE

AR TINEND D D TR 1372 <, —H IR CITPoKRIELZ®E U CIUES N T
KDBEROEL I ZFH L TH LI TV DITEE 720, L7hs > THEKME IZEARRIC
A A NLERHLTH D0, TOELRICET L7 — X720,

d) 44 MuEISHT 5 EREEER

THRILPR R DR &L B BRI OV TS, ~dbd - MEEICHERNH D, RERIE, BRE
FEIZE SO TAKIRICHEH SN KEDOE=2 U 73t L TELZR D, b LI
LT, MR - FiibdlEa " s B & EE T 5 CITEREER L2 b0, b
A LZ Db DT DIEMRNIT R,

&) ¥=T—Ya DERE

2008 EFE AT, HOBIKY K RITEE T 61%@E0 T 81%, AT 56%), Fi-ckES it
Mgk & LCD bA LD K RITAE T 29%FEB T 67%, 24 18%) Th 5, bA LIEREIL,
TAKERERED 40%, BT T 4 v 7 X TN 483%, By b T RU VRN 15% TH D,

(f) ReE

OEZTEDBELNTEY, Ttk URLAECTH KA BIZ 3 IZR Y 0T 5 Z 8T
TR,

QB ARALER Sy B DEEFHZE A D 72,

@ LSRALERROVE A LB B3 2 A BOR SOV B2 D3 A ik

@EEED A LEFKI 95 THD 5 B D 43%I3 FiRd Rl 75 1 v 7 Z o 7 ICHFi SN T
WD EMND, HTFKBEPBREIND,

b) P E

(a) LFRAEE

USRAILER D AR L, (2% - BT RMBEEE Th 5, PETIE, URITEAMER L, A

FT 4 NVH =l EOAEWEL, F720%, Btz E ORI E TR I TV D23,

& L TRLBEIRS N TWD r— A b D, URLBEMERIZHOWTIE, JEi - HERE B
LRI D EAARBRE S LTV D

b) €TT14905827
TETIE, 774 v 7 X7 BRSERENTW L D00, ZOERTITELRE S
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TWRWEEDIT L1 OO T T 4w 72 IR ar 7 ) — RO FICRE SN TWD,
AT, LRBETT 4 v 7 X207 TUESNTEY, BT UR & MK &
TT 4y 7 B TUEINTWD, HREGIEHEZIT 1EIZ 1 E, NFa—hHEPRERID
KoTIThh, BRICK > TRERFHIEE S LTRIHES NS, 2GRS & kB
AHTH D,

=)

| ]

M 3-30 HFEOtETT4vI82oD—Hl

() Aov4a FUEOHME

TKIE Y K 2R 1T 2008 4E F TITITER T T 70%, Wik € 30% %22 T\ b oo, #, 45,
FLALTIRIR L LTE LR, HIFETIE, & O—ERHk TI3iB K oo s L <0
F oA MU ITON TS OO0, RUAEKRHZ < A A MEERBIIRHTH D,
T END 2011 FENBIAE S5 12 Ik 5 WAEFHE T, AT COBRBERRITT
EANTEY, mWEMEICRERCEO# DD T/KE TldZe < 0BG /KBRS A 3 A ML
O RN RIAENTND,

d) ¥4 FRE(Cx 5 EEEERE
U SRAL PR st DR, MEFFE BROEEETR S, LA RABIEYE, KEOEEME IR
EREEMEP) TH D, A LICHET 28 HIE, LR - Al EEREBIT-> T D,

() H=FT—>a vDERE

2008 FERE T, FOBK Y I R IT A E Y 89% (KR 98%, AT 44%)TH Y, F-kEIN
T AR & LTO M L O R RIXARE Y 55% @R 58%, AT 52%)Th 5,

72K B3R T TS 89/ A (183~241L/ N/ H), JEk T 78~100L/N/H, AiF
PEAAMLEE R 3BT C 78%, f2FT T 2.6~12%TH 5,

A OAETER KR, B 7T 4 v 7 X 2 712 FAGE AV i 5% <0/ NS 7K JLER it 5% % L
HEDREILV AT LAELTEY, EOEKREIT T/KLE 2 700US$/m3, /NHALG KL
PR 7Y 1,000 US$/m3, F 7o HERFE B L T AKLBRAERR 23 0.07~0.2 US$/m3, /NS
KALERSE R A 0.25 US$/m3 Th 5,
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(f) R&E
OHETITE O ERERBE T, £OE72 5 EIE 7 6000 5 ADNH ZHLZ 5 RAT
DTG AALBEE N RN 4% BT 20 RIZH %,
QFEMITOHEARLILIC BN TR T REFEE LT, IFRET oD,

» TR B BEAEDRE % B Lok B O HE i

- a5 70 B B AR

- HERFE BT O

SR = 2 b THERFEBEA D) 7215 K ALER A 0D B 56

c) 2N

(a) LRI

FE - T ERHNE & T BIEES URLE O ELHME TCH D, LRABEER O K E
BIE, KE FAKBARELE TFHBAIT-> TWDH, ERAIDHEE DMEM&IT v, LR
P ak D EERRIE, BT - M RENERE 23/ 4 L, #MERFEEITHT B IsE w2 L T
W5,

b €FTTav05329

GRSl E XX, M BIRERE PREJFOEE T T, 2400 3EIC 1 EOHET, =—3
=225 ? oncall IZHESNTITON TV D, ZOIERS EHEERIIRENTFIEETHY,
Z OIEEER AT XD B & W A TR STV D,

(c) YA FMLEDOHE

AU RIZAOR 12 EAZRHEL, 09 BEHANIEK 30% TH 5, FALIEMEHITEET
250 TR 2, TOHKFEITH 6% T, FAREREIIEFEDOKELRED 25%TH 5,
SN A MR & LTCO b VB RERIE, 2FET 31%, #H T 54%, AT 21%L,
WG B R RMEN SIS, B E B OBENKE N, ERHTHORTT v s B
ZIZOWTUE, £OEKRIT29% (K 1EAN) Thd—T, 774777518051
DIFERIT 0% TH Y, [ FFEEPRUHETUAGINTNDLONREETH D,

d) 294 MuEICHY S EEREERE
B - F A NHIEE &7 mH BIRER b Laged oA MU OEEMEKTH D,

() H=T—2a DERE

2008 FEFE ST, AOBKE K SRIT A E T 88% T 96%, AT 84%), -tk S hi-fidE
figg & LT b A L O e ST A 31% T 54%, AT 21%)TH 5.
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(f) &Red

O LTS HE O XN

@septage DI IEZRE EIT (] 7 yARIEE, RS EE O AR
QM

@ EDE, 1HKLELS B DA E A 2

d) SAX

(a) LR

M VIZET 2EHARNT VDS, ik EMERFE BT 28T A R T 4 iddms i T
W5,

USRI B BV EBANT F 727200, URMEL O BTAMRE, A FEm S e
FHEEER T AT BRI Cd D, K OKEEHIIKEFRERICEENH 5, EXORY
FhE VIXETHBIZ BT 5, UREERER O EEER & MERFE BRI HHBhHI L 1L 70 U,

b)) ETTav022Y

Y TT 4w X OREEBITERITW RN, ¥ T v X7 T, LIROKR
MR INT WD, BT T 1 v 7 27 OMEFFE LIRS RS IZHOTTAEIZEEN
H D, HISIEHRESIIR L THTITOI, SIEERPNIZIHIRITIHIRLE S~ S LB
WAy SD,

() Ao¥ A FMULEOHME

TARTT AR T R FRE, PR IIARTE IR, LTS o THKMLBR O Hus 34
A MLEETH L0, F O KRR T 27 — 21372\, 7ok, WEIh e
Mgk & LTO M LOF KR (2008 (7 — %) 1%, #BiliE T 86%, Hi5FHET 38%, &ET
53% T 5,

(d) o9 A PR (IZx T 5 EIRETE AR
FoHA b V=T — g COEERE, ALFEEREE SHTHEERTH D,

) y=7—Ya NERE

2008 FERE T, FOBK Y I R IT A EEY) 5T% @R 72%, AT 51%), F /- S ni-fid
fiik L LCo b A LW R sRITaE-) 53% @i 86%, AT 38%) Th 5,

72 BN T OB K B G BRI 2009 45 CKI 1,100 77 US$TH 5,
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(f) &Re8

R OBBEIE, WIEH T, EMERT — 228D FKGHEPHS, M eiE,
DEYEK B F R, REASADTO ORI EERE, EHE, HEF -2 EOREN
HD,

e) 24

(a) LRI

HHBUFD F A L OBEBIZE T 2 E{LHM C&H 5, Public Health Act A.D.1992 73 k1 L2
URAFRIZBT D15 & LTIET D,

UJRALEE O BRI R ARG IRBR B B G Y E B Cd 5708, EHENICIZHT BIGR13 2 O
g, AMERFERE, HEKOKEEHICEES DY, EBROMVMFED 179,

b EFTav945829

Y TT 4 v 7 X TRT DERENIRTE R, XA T LY 1S 3 Eoe T
TA VI BIPNEDAL T ) — NRO TRV LEIZEEINTWS, BT T v 7 X
JIZIL 8 DDEATNHY, LIROALZWUIT DD (20%50 5 25%), MK D % AL BR
THHD (20%0°5 25%) KMONUIR &EHMPEKAZLERT 56D (50%025 60%) 35D, 15
Fenl&hEkalL 1 E%E720 15USD Th %,

() ¥ A4 FMLEDOBE

TAMLEREE 76 OO HLEE L E LT, 80 ATLAESH Y, FAKEEREIIERTH D,
S SN AR & LT b L RERIE, 2FE T 96%, #HHET 95%, HiGHET 96%
VTR EEENFELS, LbHEm &G OKED TR E e WRHR A R, 2 BETTH T
DETT 4w I BT DERFIL 21% THDH—F, ST 4 v 7 Z 7 IGIROAERE
30% T, %D TO%IIARMLE TU Y STV D,

@) 494 FLEBICHT 3 EEEEAS
A MABRO BT, RARBSE TSN T b,

) ¥=T—Ya DERE
2008 FERE AT, FOBK Y J R I3 A E Y 98% (R 99%, AT 98%), F7-dkdE S nui-fid
Mgk & LTO hA LY K RITEE T 96%E T 95%, T 96%) ThbH, DL HITE
BIFE L7z 7 WEOFTE b - & bEWEELZ R LTV, FAEBEHATIILEN—2T
INFRERHR D B AT T B,
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(f) A&

ERoX oIz, MOEMET U7 @& EENCHA_RFUSREAEXSR ITEA TR Y, FRCHREILIER
=Y WA/ o

f) R bFL

@)Lﬁﬂﬁ

o VITEFEIIZOAZICL > TR SN, —HORR M VITHTELIIAREZESIC
X o THERR éhé

BT 2 KB OIERLHNZ 2003, KREIFRBRBEE & # BB AN B T H

%, %ﬁgﬁﬁﬁéi U IR 5% 7> & OPEKREEICEE N H 0, #THBREAMIE LR

%i@@f’é%”ﬂ@i EENH D, REEEZL, EROBRVKEEY 21795, LUIRAHE R O

WCET A EOMBNE, BRRSAS ay b Fa Y= s FOBBITH LN, FOMmD%EL D
Le, rEHE (BEH) BELOEETITI,

b) €TTF4v9582Y

CTT A v BT BERBIIRE AR, B, MERPEEE, VRS &k E e
DY I EZARNR=ATITOILTWD, BT v 7 X227 OFELITE, —MRIZETHEHT
ﬂﬂ/ﬁ)“F%®$}%ﬁ?iﬁuaﬁéhéoﬁﬁa%ﬁ%iA%:~A$fﬁ5ﬁ
NEVED TEHPNOAF 2 = LENEN SND, BT T 4 v 7 Z 27 B2 D 0,
ETIIPAZES D LA HE DD ORI L VGRS SR E PMTON D, GRS 13 2~3 4
T1EAT O REEN, BRI EITDRW T — 220, Bl ERRREC L0 B2 58 8
~9US$/m3 TH 5, N T LAOMBW R T T v 7 F 7 OER Z FRilln T,

331 REFLOBEHGETT 4 v I3 00 DEER

(c) A ¥A FUEDHRE
TAKEE K ZRIL, N AR EDORE T TIEL 60~65%Tdh 5705, FDE T T /ARUBEREZ
IR DR S TE D IEKUEERIL 10% L T Th D, -2 Omotico T
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KB K 3T 5~20% & RTZITIR, FAEEME TIPS EAiOKERED 10% TH5H, £
T OB TT 4 v 7 27 DERRIL TT%THDH T, ¥ ST 47 F 75RO
KRITEIZ 4% T, FRY 96%IT KRB TS I TW 5D,

d) 294 FMuEICHY S EEREERE
RIREBREEE L MR AEN HEMSETH 5,

() H=FT—>a DERE

2008 AEHE AT, FOBK Y M R IT A E Y 94% BT 99%, FEAT 92%), F /-t S -k
fiik L LCD b A LW R SRITRET) 15% @il 94%, AT 67%) Th 5,

NI ATHOBITRT L, TAEHRY AT AIERATHY, D5 HO 50%H 4815, 30%
D MaTE, 20% 3% TH D, FAEE LFIT 60% Th D0, ORI ARNHE Tt S h,
THKALEER T 10%LL FCTHh D,

NI AT, FED 44%0 TAKRE~OHEER, 40%013 7T 4 v 7 Z 7, 1T%HARAH
T D, EEED M LEREIT 0% THY, ZTDIHLD 0%ITETT v X
JINERE SN TS, b LIEKIZOWTIE, £ BOD @ 30%03kk% &, AHEKE X
120~150mg/L Td 5.

(f) R

v T4y 72T REKO BOD BEIRETH D Z &, AR TN 0@tk
{EFED RO THIE SN TWD Z 72 STk v, RAZRFINGENAELT TERY, RE
1GYDUE & BHIE T N ABUFREBFEMERE O R RKORETH 5,
FINIATRICBT L URLBEOPEE LT, LFOARET NS,

OFEEHICBIT DROEREETT I AF 2 —L2BHOLL NIHATREEHAZ I L, L
PRIVETEFRIEREICK L TH XA E L TWnWDH Z &
QREINT=CTT 4 v 7 BV % BIFICHERFE LT 5 72 0 O W A A i

@ b A LERE LR D VB 23 A

@RS OUEE UIRAERIE A B D 6 E 2 156 B 23 A i

OO ERLHEAT A0, LIROIVEX MIARNDT N TH Y, MiTHhom) 5 ICR
EREIN, BEAGELTNDZE

g AV RERLT

(a) LPRALIE

kA LE, ERHIER CIERY 70%7° Pour Flush Toilet, #J 30%7° Pit Latrine T&h 5,

Ux ANERRINOEE, BT T 4 v X7 JIHRIGROAERKR L 2 EFTH Y, Ok
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RALFERE/ 1TV 941 H 300m3/H TH 5,

b €FTav9529

BTT A4 B 7L, LROBRELFELTEY, ATEHEIEKITE DL < AE ALK
WA SN TS, 7T 4 v 7 X 7 3MTFRIBY A TN%L, T KGNSS
nTnd,

BT v 7 H U OERESIHIE, EFMIZII T TW R WEER L, KIRIE M1
DIRDIPEILIRWIRFIZ on-call TIKEH I D, EDOBIRIHGIRIL, 1HIRBEsk TR N D Z
LiFd e, RERFENRZ D,

b

=

L

(c) YA FMLEDHE
X ANFHOFITRT &, HNOERMILO N A% LT TAER 2%, 44 MLt
N Y% THbH, oA ML, FEESEET T v o 207, GEESIIEIES
WP, 2T AHIKITAR A LIMCK) TiTF-> T\ 5, £723 % WL i35 e s st
R D™ 2 T % o
V¥ DA HOFNKEIL, BAFBOD1I~2mg/L)7s 9%, B#k7e75%(1~10mg/L) 73 18%,
HFLEE D5 %(11~30mg/L) A 82% DEIEG Th v, IGRMBEITL T D,

X W BTHOBEMBEE LTIE, BECIEDRW 1 L, BAME, septage D RIER
T, WIERENETOND, V% HWAZTHNOERIFKEL, BFS 23%, B
V59N 41%, HEEEE DIBYN 19%, FERIEGEN 1T% TH D,

d) Ao MBI 5 EEREERE
TRBUF OALERE &, T BIREOERRB L ORER?, EREE 21T,

() H=F—a > DERE
2008 4EIE 5T, B & RIT A E Y 80% (i 89%, EAf 71%), F/-tkEIN7-fE
Mgk & LCD b L O K RIT2FEY 52% &8 67%, AT 36%)Th 5,

(f) &R

O A G I AT 72 P R 035 o> )k 4n

QM55 70 M B

@77 4 v Zrr OREE, BEEE GRSk GOHERERE, 51HRIGRORNE
BTN RIS % 111 B O A

@G KALERST B D NAF A
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333. YIL—YTF7MOHY=—T—3 32 septage XI5k

3.31 THREZEIIZ, ==y 7 TIHFKEELFTAARLFERRIC 3% &m0 —5T, &
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No. 1
City Hanoi
Ngme of the Cistern Flush toilet
toilet
Water . 5-6.5L-water/big flush, 3-4.5L-water/small flush
consumption
Material usually porcelain
Waste . ) .
L Flushed into a tank; sucked by a suction truck every a few months

destination
;Z:g,t (product Product cost: 1,000,000-10,000,000 VND (depend on trademark)
; . Installation cost usually included.
installation)

This system mainly used in inner Hanoi where household's income rather high.

The Flush Toilet consists of a water tank that supplies the water for flushing the excreta
Explanation and a bowl into which the excreta are deposited. Excreta was flushed with 3-6.5L of water

into a storage tank with capacity of 500-1500 L. Stored excreta are sucked by a suction

truck every a few months and then transported to a night-soil treatment plant.

] Cistern flush underground g Suction /| Night-soil
Excretion toilet storage tank gyl truck g treatment
Diagram
On-site sanitation
C-333VT

Picture

Two-piece model

One-piece model

The Ballcock or Float Valve is often used to regulate the filling of a tank or cistern. When
the fluid level drops, the float descends, levering the valve opening and allowing more
fluid to enter. Once the float reached the 'full’ position, the arm presses the valve shut
again.
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No.

2

City Hanoi (suburban or rural area)
Nz_ime of the Double vault toilet
toilet
Water . Dry toilet
consumption
Material usually brick
Was-te . Store in each chamber
destination
Cost Product cost:
(product and . .
) X Installation cost usually included
installation)
This system mainly used in suburban of Hanoi or rural areas.
The processing chambers are covered with a squatting slab that has two drop holes,
footrests and groove for urine. Both holes have tight-fitting lids. At the back there are
two openings, 30 x 30 cm, for the removal of the dehydrated material. These openings
are kept sealed until it is time to empty one of the chambers.
Explanation
People excrete in only one chamber until it fills. After each use people sprinkle two bowls
of ashes over the faeces. The ashes absorb moisture, neutralize bad odors and make the
faeces less attractive to flies. Urine drains away through the groove in the lab and collects
in a jar behind the toilet. Paper used for anal cleaning is dropped in a box or jar and burnt
>
_ Double vault underground Seal and Fertilizer
Diagram Excretion toilet chambers store for
about 6-
10 month
On-site sanitation
Picture

VIETNAMESE
DOUBLE VAULT
(CUTAVRY VIEW)

The processing chambers of the
Vietnamese double-vault toilet. Each
vault is 80 x 80 x 50 cm. The picture
also shows the two 30 x 30 cm
openings for removal of dehydrated
material.
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No. 1

City Hue

Name of the | ) o toilet with septic tank

toilet

Water - Cistern flush toilet (a flush mode): 6 L-water/flush

consumption

- Cistern flush toilet (two flush modes): 6 L-water/big flush, 3 L-water/small flush

Mainly pottery for toilet; bricks, sand and cement mortar for storage tank (for individual

Material | households)
Waste Flushed into a tank; sucked by a suction truck every a few years; transported to waste
destination | landfill site
??ztduct and Toilet: Product cost (depend on type of toilet), average: 5,600 JPY; Installation cost: 370
\P X JPY. Septic tank: Building cost : 7,400 - 20,370 JPY (depend on the capacity)
installation)
Septic tanks are the most common urban on-site facility option in Hue city (over 85%),
where domestic wastewater treatment is not established. A septic tank generally consists of
1 to 3 chambers with total capacity of 6000-8000 L. Excreta were flushed with water into
the first chamber of the tank, allowing solids to settle and scum to float. The settled solids
Exolanation | &€ anaerobically digested, reducing the volume of solids. Septic tank effluents are mainly
P discharged into soil (71%) or into the sewerage and drainage network (28%). Stored
excreta are sucked by a suction truck every a few years and then transported to a waste
landfill site. How often the septic tank has to be emptied depends on the volume of the tank
relative to the input of solids. Some systems require pumping every few years or sooner,
while others may be able to go 10-20 years between pumping.
Evcretion T Cistern I septic tank | Suction waste landfill
XCrETon we f1,sh toilet I, § I truck site
Diagram
3 -6 Lwater
Picture
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No. 2

City Hue

Name of the | o\ oh toilet with septic tank
toilet

Water

consumption

- Pour flush toilet: 3 L-water/flush

Mainly pottery for toilet; bricks, sand and cement mortar for storage tank (for individual

Material | \ceholds)
Waste Flushed into a tank; sucked by a suction truck every a few years; transported to waste
destination landfill site
g)?ztduct and Toilet: Pr_oduct cost _(dgpend on type of toilet), average: 5,600 JPY; Install_ation cost: 370
) . JPY. Septic tank: Building cost : 7,400 - 20,370 JPY (depend on the capacity)
installation)
Septic tanks are the most common urban on-site facility option in Hue city (over 85%),
where domestic wastewater treatment is not established. A septic tank generally consists of 1
to 3 chambers with total capacity of 6000-8000 L. Excreta were flushed with water into the
first chamber of the tank, allowing solids to settle and scum to float. The settled solids are
Explanation apaerobical!y dige_sted, reduci_ng the volume of solids. S_eptic tank effluents are mainly
discharged into soil (71%) or into the sewerage and drainage network (28%). Stored excreta
are sucked by a suction truck every a few years and then transported to a waste landfill site.
How often the septic tank has to be emptied depends on the volume of the tank relative to
the input of solids. Some systems require pumping every few years or sooner, while others
may be able to go 10-20 years between pumping.
. R septic tank : .
Excretion y g Suction waste landfill
truck site
Diagram
3L water
Picture
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No. 1
City Da Nang
Ngme of the Flush toilet
toilet
Water . 3L - 6L depend on difference kinds
consumption
Material Mainly pottery for pan; FRP/PVC for tank (for individual households
Waste Flushed into a septic tank; sucked by a suction truck every few months; transported to
destination landfill (concentrated and filled)
Cost
(product and | Product cost: 1-10 million VND per product (for various brands)
installation)
This system has been mainly used in urban. Excreta was flushed with 3-6 L of water into a
Exolanation septic tank. Stored excreta are sucked by a suction truck (period depend on tank's volumne
P and awareness of the citizen) and then transported to Khanh Son landfill where they are
concentrated and filled.
] Flush Septic tank Suction Landfill
Excretion g (gjlet truck
Diagram 3-5L
water/flush
Picture
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No. 2
City Da Nang
Name of the e i
toilet Sitting toilet
Water . depend on users (around 2-4L)
consumption
Material Usually pottery
Was_te . Flushed into a underground tank
destination
Cost
(product and | Product cost: around 200000 VND and more per product (for various brands)
installation)
Exolanation This toilet has been mainly used in rural Vietnam where sewerage is not established.
P Excreta was flushed with a bit of water into a underground tank.
] . Sitting underground
Excretion g4 toilet g4 storage tank
_ 2-4L

Diagram water/flush
Picture
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No. 1
City Kandy
EI)?Ir:te of the Water Seal Flushing Type Toilets
Water .
. 1000-1500 mL-water/small flush, 4000-7000 mL-water/big flush
consumption
Material Mainly pottery/ceramic for pan; ceramic/PVC for tank (for individual households)
Flushed into a septic tank, soild component retained in the septic tank, liquid allowed pass in
Waste o . ) .
A to a soaking filed and soaked into the ground. Septage emptied by suction truck only once
destination .
toilet starts to overflow.
Cost Product cost: Toilet: Structure including pit 50,000 to 120,000, Fixtures 10,000 to 50,000 SL
(product and
. . RS.
installation)
This is commonly used in many parts of the country including within the study area.
However in some of these cases the soaking system does not work well due to poor soil
Explanation | condition and shallow groundwater. In such case the system contaminate the environemnt.
Stored septage is emptied by a suction truck or emptied into another pit only once the toilet
overflow.
Suction Night-soil
truck treatment plant
] X Toilet Septic Tank
EXCretion og  pagin To another pit
for composting
Diagram Liqui waste
5-7 L on average !
Soakage pit/Drainage
Home
Well
fm>
Drain field Septic tank L"—/
Solids
Groundwatertable _ _ _ _______ - -
Picture it i .G.rcundwc_:!er “_‘-/
Commode Squatting Pan _
Septic Tank System
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No. 1
City Khulna
g?lr:te of the Ventilated pour-flush toilet with septic tank but without soak pit
Water 2-3 L-water/poor flush(jar).
consumption
Material Mainly pottery for pan; FRP/PVC for tank (for individual households)
Waste Flushed into a two-chamber septic tank; sucked by manually(seweper) every few years;
destination | dump in a hole and covered with soil
E:?thuct and Product cost: Toilet: 4,000 BDT; Septic tank 30,000 BDT.
\procuict Installation cost: 10,000 BDT
installation)
This system is mainly used in urban city areas where sewerage is not established.
Technically, there is no difference between rural pit latrines as the septic tanks are almost
not equipped with soak pits for leachates. Excreta is flushed with 2-3 L of water into a
Explanation | storage (septic) tank with capacity of 3000-4000 L. Stored excreta are emptied manually by
private sewepers every few years, dumped in a hole and covered with soil. Less frequently,
city corporation uses vacuum trucks for desludging but the desludged materials are directly
dumped along with solid wastes.
Sludge dump in a hole
Pourflush Septic tank covered with soil by
Excreta pg  tojlet manually(sewper).
Diagram

Black water
discharge to
drain

Drain connects

2-3 L water/flush LSS
with river

Picture
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No. 1
City Shengzen
tl\(l)?lr:te of the water saving flash toilet (for domestic use)
Water . 1500 mL water/urine, 5000 mL water/faece
consumption
Material Mainly pottery for pan; FRP/PVC for pipe (for individual households)
Was-te . Mostly directly get into sewer, a few flushed into a tank.
destination
Cost
(product and | Product cost: Toilet: 2500 CHY;; Installation cost: 100 CHY
installation)
Shenzhen is a special economic zone of China. It is a well-developed city, so the
popularizing rate of flash toilet is very high, almost in every family, people use this kind of
Exolanation water saving flash toilet which was shown below. While in public conveniences format of
P flash toilets are like the ones shown in right two pictures.
In shenzhen’s suburbs, there are partly on-site sanitation facilities, like septic tanks, but the
number of these on-site sanitation facilities is very small.
Water saving
Diagram
2000 mL water/urine
6000 mL water/faece
5t
= 3 iR E
WREF L Fedbk iR E K E
b /| _bk@ER
- -
B \cﬁgln](/*ﬁ
{( :_-'?:531'_ ks
A -\\g_—j""_,/ /(“, 1 P am
Picture NG j’_“'*.i’. =
WAL N s
< enm sk
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No. 2
City Shengzen
Name of the . . .
toilet water saving flash toilet (for public use)
Water . 2000 mL water/urine, 6000 mL water/faece
consumption
Material Mainly pottery for pan; FRP/PVC for pipe (for individual households)
Was-te . Mostly directly get into sewer, a few flushed into a tank.
destination
Cost
(product and | Product cost: Toilet: 3000 CHY; Installation cost: 150 CHY
installation)
Shenzhen is a special economic zone of China. It is a well-developed city, so the
popularizing rate of flash toilet is very high, almost in every family, people use this kind of
. water saving flash toilet which was shown below. While in public conveniences format of
Explanation ! . . .
flash toilets are like the ones shown in right two pictures.
In shenzhen’s suburbs, there are partly on-site sanitation facilities, like septic tanks, but the
number of these on-site sanitation facilities is very small.
Water saving
Diagram
2000 mL water/urine
6000 mL water/faece
Picture
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No. 1
City Bangkok
Name of the .
toilet Cesspool and soakage pit
Water 3 3 - 3
. 0.1 m*/d pour-flushed water, 0.3 m*/day flushed water for cesspool capacity of 1.5 m
consumption
Material Concrete mould
Waste Septage - Night-soil treatment plant
destination Liquid waste -> Soil
g;ztduct and Cesspool: 4,275-13,000 Baht/package
installation) Soakage pit: 3,872-4,123 Baht/package
Excretion was washed through flush latrine/ moulded bucket latrine to cesspool. Liquid
waste from cesspool is drained into soakage pit which is a pourous concrete mould that
Explanation | allowes liquid waste to seep into surrounding soil. A part of septage is collected in cesspool
untill full and then sucked by suction truck. Septage will be transported to night-soil
treatment plant.
2-3 L pour-flushed water
7777777777777777 Moulded i
bucket latrine
6 L flushed water
h 4
Diagram i : Night-soil
Excretion lFIu_sh Cesspool |—Septage» Suction » treatment
atrine truck
plant
|
Liquid waste
ffffffffff » option
Soakage pit > Soil
Picture
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No. 2
City Bangkok
Name of the .
toilet Septic tank
Concrete mold: 0.1 m%d pour-flushed water, 0.3 m*/day flushed water for septic tank
Water capacity of 1.5 m®

consumption

Reinforced concrete: 0.4 m*/d pour-flushed water, 1.2 m®day flushed water for septic tank
capacity of 3.0 m®

Material (1) Concrete mould, (2) Reinforced concrete, (3) Polyethylene
Waste Septage - Night-soil treatment plant
destination Liquid waste > Soil
Cost Installation cost: 2,900 Baht for septic tank (concrete mold) capacity of 1.5 m*
(product and | 18,000 Baht for septic tank (reinforced concrete) capacity of 3.0 m®
installation) | Product cost: 7,000-8,000 Baht for septic tank (polyethylene) capacity of 0.6 m*
Excretion was washed through flush latrine/ moulded bucket latrine to septic tank. Septage
is collected in septic tank until full and then sucked by suction truck. Septage is disposed at
. night-soil treatment plant. Liquid waste will be flow out from septic tank to sewerage and
Explanation . ..
drainage system for treatment at wastewater treatment plant. However, liquid waste can be
drained to surface water without treatment in the area that no connection with sewerage and
drainage system. Finally, both treated and untreated liquid waste flow to river, canal, stream.
2-3 L pour-flushed water
> Moulded ,,,,,,,,,l 7777777777
bucket latrine
6 L flushed water
l * Night-soil
: Flush : Suction | | reatmen
Excretion Jatrine Septic tank }—Septage—»| truck ti pltant t
' |
Dlagram Liquid waste
\
! |
ewerage an Drain to surface
d?ainagegsyste% w?rtee;t:":tehn(:m
—————————— » option l
Wastewater River, canal,
treatment plant stream
Picture
. & . . ;-5___'-”-_'_;;__‘ - boriity L b L-];._.-.: "'RL""H:-“ oy ey
r AN A=<
+|‘1 @4/ 6] “\.]1_5,,'1 | w 1/ .. 1[ { il f
\ 1 A o . _ /
| _H_ I ‘ J ;’ ) | /

(Water Quality Management Bureau, n.d.)
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No. 3
City Bangkok
Ngme of the Activated sludge
toilet
Water Fiberglass-capsule tank: 1-10 m*
consumption | Reinforced concrete: 40 m®/day/pond for public housing
Material (1) Reinforced concrete, (2) Fiberglass
Waste Septage - Night-soil treatment plant
destination Liquid waste -> Soil
E:(;ztduct and Product cost: 15,000 Baht for activated sludge (fiberglass-capsule tank) capacity of 1 m*®
irF:staIIation) Installation cost: 519,980 Baht with 40 m®/day wastewater for reinforced concrete
Activated sludge process was used mostly in big buildings as on-site sanitation facility.
Excretion was washed through flush latrine/ moulded bucket latrine to activated sludge.
Septage is collected in septic tank until full and then sucked by suction truck. Septage is
. disposed at night-soil treatment plant. Liquid waste will be flow out from activated sludge to
Explanation . I
sewerage and drainage system for treatment at wastewater treatment plant. However, liquid
waste can be drained to surface water without treatment in the area that no connection with
sewerage and drainage system. Finally, both treated and untreated liquid waste flow to river,
canal, and stream
2-3 L pour-flushed water
Moulded l 7777777777
" bucket latrine
6 L flushed water
Excretion —» II;I;:;I; i Agr::?g;:d [—Septage—» StL: 3:?” > ’:\rltle%rt];i(:lt
plant
|
D|agram Liguid waste
\
! |
ewerage an Drain to surface
d?ainagegsyste(:n W?rtee;tvrrwitehnotm
—————————— » option l
wastewater River, canal,
treatment plant stream
Upinsas B " 5
('Lu'ﬁw%ﬂﬁﬁiﬁ) aLANaINIFA DIANFENDUTLEDT
Wiy - v R v - v vhits
A
AILANDINTA P
LURNLIENIHA
B suafFeiandullle )
Picture (PCD, 2004) L yuAAEedAY

CATLET
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No. 4
City Bangkok
Ngme of the Flush latrine
toilet
Water . 6 L flushed water
consumption
Material Ceramic
Waste Septage - Night-soil treatment plant
destination Liquid waste - Soil
Cost Product cost: 4,000-6,000 Baht
(product and . )
) X Installation cost: 1,200 Baht
installation)
Excretion was washed through flush latrine with 6L flushed water. The excretion will flow
to on-site sanitation facilities that can be categorized into 3 types: cesspool and soakage pit,
septic tank, and activated sludge. Stored septage in cesspool, septic tank and activated
sludge is collected by suction truck for disposal at night-soil treatment plant. Liquid waste
Explanation | in soakage pit seep into surrounding soil. Simultaneously, liquid waste in septic tank, and
activated sludge flow out to sewerage and drainage system for treatment at wastewater
treatment plant. However, liquid waste can be drained to surface water without treatment in
the area that no connection with sewerage and drainage system. Finally, both treated and
untreated liquid waste from septic tank and activated sludge flow to river, canal, and stream.
—»{ Cesspool — Liquid waste-—», Soe:)l?ta ge »  Soil
6L Sucti Night soil
flushed water - Septage ” tL:Etl:En ] treatlrglenf?)llant
Excretion —» Izltlrjiir; » S:;m(ic ! j
Diagram Septage
e | v car
| Liquid system stream
waste [y
ffffffffff » option | Activated | |
sludge Drain to
surface water
without
treatment
Picture
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No. 5
City Bangkok
EI)?Ir:te of the Moulded bucket latrine (pour-flush latrine)
Water . 2-3 L pour-flushed water
consumption
Material Ceramic
Waste Septage - Night-soil treatment plant
destination Liquid waste - Soil
??ztduct and Product cost: 600-800 Baht
\P X Installation cost: 1,200 Baht
installation)
Excretion was washed through moulded bucket latrine with 2-3 L pour-flushed water. The
excretion will flow to on-site sanitation facilities that can be categorized into 3 types:
cesspool and soakage pit, septic tank, and activated sludge. Stored septage in cesspool,
septic tank and activated sludge is collected by suction truck for disposal at night soil-
. treatment plant. Liquid waste in soakage pit seep into surrounding soil. Simultaneously,
Explanation | .~ ". . : . .
liquid waste in septic tank, and activated sludge flow out to sewerage and drainage system
for treatment at wastewater treatment plant. However, liquid waste can be drained to surface
water without treatment in the area that no connection with sewerage and drainage system.
Finally, both treated and untreated liquid waste from septic tank and activated sludge flow to
river, canal, and stream.
- Soakage .
- Cesspool (- Liquid waste---»| oit »  Soil
2-3L Suction Night soil
pour-flushed water] Septage- > tt:uék ] treatlment pllant
Moulded Septic
. Excretion —» bucket > ank ||
Diagram latrine an
Septag
Sewerage River, canal
and drainage —» ' '
| Liquid system stream
waste [y
—————————— » option | Activated |
sludge Drain to
surface water
without
treatment
Picture
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No. 6
City Bangkok
Name of the . .
toilet Pit (hole in ground)
Water
. No
consumption
Material No (may use wood/concrete for slab to get better sanitation)
Waste Septage > pit
destination Liquid waste -> soil
Cost
(productand | No
installation)
Pit is essentially nothing more than hold in the ground. It may have a squatting slab with a
Explanation | lid to cover the hole. When human excrete in pit, septage is accumulated and decomposed in
the pit. Liquid waste infiltrate into surrounding soil
Diagram Excretion Pit —wg:t'g Soil
Picture
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No. 1

City Kathmandu

Ngme of the Simple Pit Latrine
toilet

Water

consumption

100 mL

Latrine Slabs: Reinforced concrete single slab
Unreinforced concrete Superstructure
Can be built from locally available material

Material - Mud & thatch
- Ferro-cement
- Galvanized corrugated iron
- Tiles & brick
Waste :
destination Onsite
Cost
(product and | $40 to $227
installation)
They are made of a latrine superstructure and a hole for defecation. A pit cover slab can be
used to reduce odour and hinder flies. The depth of the pit is usually limited by the
Exolanation groundwater table or rocky underground, but an average of 3m depth is common. The
P underground of the latrine should be water pervious. No sullage treatment is required. The
latrine can be used until it is filled up half a meter below the top. Relocation of latrine is
usual after the pit is full. Life time depends on the number of users.
VENTILATION
LiD
Diagram
: ~
\—sun

=~ IO IIIrIrmor
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No. 2

City Kathmandu
N?‘me of the Ventilated Improved Pit (VIP)
toilet
water 100 mL
consumption
Same as for Simple pit latrine
Material Special VIP slab
Pipe of PVC or building material
Material for superstructure and door
Waste .
destination Onsite
Cost
(product and | $227
installation)

The interior of the superstructure is darker than the daylight outside and the superstructure
building should be well ventilated so as to allow the flow of air into the pit. The pit should
Explanation | have a vent pipe which should be at least 100mm diameter and should extend from the pit to
about one meter above the roof, and the top of it should be fitted with a fine-mesh stainless
steel, GRP or aluminum fly-screen.

Vhere water is only available in small amounts, a simple dry pit latrine is a very good
sanitation option. A well constructed latrine has the following features:

Fly screen
tightly fixed to vert abowe roof lewel

Q-“-‘-‘-"
\ Ifthereisa
doar which can
’r P T s be closed, there
e - should be one
Dartk interor o -r \

no sawindo e wentilation opening
no athier - above it with a cross
sedional arsa

it ,
firmly et —> 4G [T three timesthe
to superstructure went pipe size

wient pipe fadng Equatar ‘ 1 D oar sciess

it sind speed low Nr’]ﬂuw L tacing prevailing wind
et pipe minimun =2
diameter 100mm
D I a.g ram b ortar =oal r, — Superstructure

Wiater and
aittight seal

minimurm
T 1s0mm shove
L ground lewel

£— Pit lining
if ol iz weak

[ By

y X

nly ligght
source in pit

RAinirmum
3m deep
1m cliameter
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No. 3

City Kathmandu

{:I)?Ir:te of the Offset pit latrine/ pour-flush toilet

Water A variation of the single pit latrine suitable for communities where sufficient water is used

consumption

for cleansing.(300-500mL)

Water seal/squatting slab can be built directly over pit (direct) or sited 1-2 meters from pit
(offset), where water drains through a communication pipe After the pit is dug, for the direct
pit latrine, the slab and water seal pan should be securely fixed to the lining of the pit with

Material cement mortar. Cover the pit with reinforced concrete slab. If the pit is large, 2 slabs may be
needed. For the offset latrines, lay the pipe connecting the water seal pan to the pit. Each 2
ft. length of pipe should fall by at least 1 inch in height. Cement pipe through pit walls. The
pit lining should be 6 inches above ground level.

Waste :

destination Onsite

Cost

(product and | $300

installation)

Offset pit latrines with two pits are also referred to as ‘Sulav’ toilets and are intended to be a
sort of composting toilet. Once one pit is filled, it is closed off and the other pit is used for

Exolanation excreta. The contents of the full pit are removed after they have had time to further

P decompose into a material that is safe to handle. This type of toilet is popular for people who
are comfortable with “flushable’, water-consuming toilets in places with no available sewer
system.

Pour flush single pit offset  Pour flush twin pit
_‘- % g . jﬁ;\d:rprd.c‘nm[ﬁ
[ 2 ..:’ Caver slab [ o | J|l nok in i
_ Iy _-w-_-‘__‘___ﬂr“ - r_l_____)‘"—lt '
Dlagram wﬂwwélu?l:;lnr.rq':iua_/m.]in 'J- ; .:
B J f
E r | Sludge safe for
j { |_!1.l-'|.|:-1|--'1||.'-,.|I
! J after one year
it h’ﬂ




No. 4

City Kathmandu

Ngme of the Flush toilets with septic tanks
toilet

Water

consumption

500-1000 mL-water

Material Squatting pan or commode and a built-in flush device
Waste .
destination Onsite
Cost
(product and | $300 to $350
installation)
A flush toilet disposes human waste by using water to flush it through a drainpipe to another
location. Modern toilets incorporate an 'S','U’, 'J', or 'P' shaped bend that causes the water in
Explanation | the toilet bowl to collect and act as a seal against sewer gases. Flush toilets are typically not
designed to handle waste on site, their drain pipes are connected to waste conveyance
and waste treatment systems
/ Handle
.. i —
| Tank or
I-“""" cistern
Lid
¥
Diagram

4

Toilet bowl
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No. 5
City Kathmandu
Name of the .
: Ecosan latrines
toilet
Water Ash is used instead of water after defecation and little (less than 100 ml) water is used after

consumption

urination

Squatting pan, Combined pan, Pan cover, Faeces collection chambers, Urine pipes and the

Material urine collection tank, Ventilation pipe, Access doors in vault

Was_te . faeces and urine are used as fertilizer

destination

Cost

(product and | Rs. 16500/ US$236

installation)
In the EcoSan toilet the urine and the faeces are stored. After the faeces bin is filled, it is
replaced by an empty one. The collected faeces are left for six months before being applied

Explanation | to the garden. This toilet saves more than 40 liters of clean water per day as a flushing toilet
consumes more than 10 liters of water every time it is used. Collected urine is diluted in a
1:10 ratio and can applied to the garden

Diagram
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No. 6

City Kathmandu
Ngme of the Mobile Toilets
toilet

Water

consumption

1L iter/per person

Mobile van, squatting pan or commode and a built-in flush device, Faeces collection

Material chambers, Urine pipes and the urine collection tank, Ventilation pipe, Access doors in vault
Was_te . separates the solid waste and urine which will be changed into fertilizers
destination
Cost
(product and | 1 million / 14300US$
installation)
There are different tanks to collect urine and stool. Each tank has a capacity of 500 litres and
fills up in two days. At present the collected urine and stool is taken to a treatment plant at
Explanation | the Kathmandu Metropolitan City. The waste is treated to destroy harmful contents and the
residue, which is no longer harmful, is discarded. However, KSWM plans to recycle the
waste in the future.
I bF;cIe- AFr'rnersT\ip e
P Mot Toites) | e
Diagram == I Dl

4 Water Supply
5 House Keeping

Eee—
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