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1. AEOEREAM

1.1 FEOESR

K EHE T, 4 b EFKEAM (Dhaka Water Supply and Sewerage Authority :
DWASA) MK EELZIT-o TR, [FEHE TIEER KD ERGKEETH L, LarL,
FRIED KERGT 1T T AKITKRAE L TR Y | T4 TIEH PR OIR T L OFFEOHEMIC L >
T, BNV -BE L TETWD, AR CIIKIRZ # T KD S RFAKITHIREL 2 L BN
RSN TE T2, BRI AETEHEKRCEIL O 7 d U THEN D OFEK:
CIZ R DIGYENHEATEY | KIROEHR AT O I KRG R0 L S D,

X I EREICIEZ < DA T LJFEERDH Y . UNDP X USAID D R F—=0, [HERE X
UEIH NGO DF A B L THRAKF—EZ~DT 7 B RAFHHESNLTETNWDLLDOD, 17
AT ARRRICx L TIFIZE < Ot 3 LT D, DWASA DK —ERIZT 7 AT
T TCW e LTHHEE SN D KOKERE N, BEICEDWKRBHRET D, REEERST
PHLTND, LWL fENELTEY  BHEHICEBWTH R « ZRBRITEIK~DT 7
TR L TERTEZ K OBED K I N TV D, FRBU Lotttz & - Tik, DWASA @
BRICERH L TWTH, WiKIZE VW AKRPEZ o720 KEOEI )DL IEARLEE
TR TE RV E NI RRREE > T\ D, B, BAREIZEIL TX, FKRER~DOT
JEANDSTZE LT, FIHTE 2R BEREFRICIR O TV | FlK A 7O E
MAEYTH D Z L b, AEPAKFEITEREN TR LRI TE 20 &0 SR
HbH, SHICER  HANDT 7 ALREMTHD Z b, HKEZTbhZELT
LEWL TEP, RUHEOE FHAICHEATIDE2E520IRMICH D, TOME, TRk
OKKMEREENFEBILL TWD B2 NS, 72, AT LNEERXTIET 2 A D DR
BEKBIRTE STV DA, FITIREMSSCRB A TSR Y, ZOMEIZERH Y, &
i Tl « BEREEIKA~OT 7 & AkEIZ5HT D RFTA I O = — I 3IEF 1T @m D,

KREDOEDREETH D ARRN— v 7S HIE, HAREE 2 #E - IGEL TV
LEFETHY, BIREHFFAKER IR GLO 1 > TH D, Z 0O 8 EEHEER KL
B, YUNIENTOREMNRHAE LTHBEINTZLDOTH DD, ZORMHRMER L OE
MR THEHTEL LI RMEIZER L, B EEICBIT R0 « BEZKA~DT 77 A
WCHEE L TV A TOIRHAEZHEL TE TS, AREOHEETHHL AT TT v a
E (LLF, N HET D) Tk, FERARE LTHIABFHAIATRBY, ¥y ITHT
IX DWASA IZ L DEHADBITOILTNDN, ZOMAKP—EREZIT L0 A T AU
IZRBWTIE, FEORKIEIZLDHEKOSE (2L —HOHEITRD) o0 KEVNHD
IEANICHE D KD 2GR VRIICH D, ZDZ b, FHCMEOERIC LMK —E R
EFHIEOTERY, b LATRMT D 2 & S REE e Mgz T KB e sk 5
BEEMLBEEET, ANTHKTDHZENTED LW ) HIRBEEA KB O RF8E £
T ENTED,

8] BT, VR Y IMROBFENRZBETFELE LTHHINTWD N, iy y
I EAEICB T £ v [TRBEHOERE O 1 DL L TEZLNTEY, BFIZL-T
U v BEHBOBERBHED 5N TWD I EnD, VX Uyl TORENILRKEIND

T A T LR —
1-1
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ZERTREIND (FyATHOY F v EBEFHIIN 80 HALE L TWD), FiZl *
X DIEEPDIRAZGFTND AT AFERICEATHDLIFIZE > TIE, 20U X2 ¥
BB R A AR 22 < 725 Z L BT 5,

iR o R R AR EBE OE L, A% AP STV Z LI KD IATED
KONDARMEDH D Y ¥ ¥ BIAFICRT HREXNIED 1 D& LT, HREEHEI
KEBEAIEH LI KEETTH - AKEDRXZAD 1 ODEFTARELRV 55, Z0XH7k
WBEOL L, KAEDOFELIREZE TH D HBARN— v 7 ST, B gz iE
¥ L OREEIC XV BEREEREAG KIS E OBIHAEICEF LT 5, BRI 4 1
EL, ZNHO—Z B NGO ~R7E LB TH Y | SHBAKET R R L L THELHE
SHETWL7ZOIZIE, ¥y W EHBEICEB W TRZLD « BRRAK~OT 72 ACMEE 2 T
WD HIUB DR, Y EZHUEIZ 35 1T DA KIRDLOIERE . KE VR A DXR &3 2 HIIK OB IE,
HEETLVOME, Xy NU—7 OPERICHET TRETHZENTEDIHFEDOY Vv &
7 L — F RO NGO DER ORE 78 & OFENMEL L 72577,

1.2 HEDOBM

ARED HENZ, 1) ¥ v B EHEI I\ T B E i k@ 2 FIA Lok e v x 2
DAy hEEEET H I L2l U T, ARNRFERRBICAT TOEY R AET L
EREEL, FEHEZRETLELEDHIT, 2 AREICBWVWTIREL TWAHIHEELEE L T
1952 L12L D, BOP BICHT DMIEMREZMARSELI LN TE D L) LEBKICL D
FEROTRMERNTHZ L TH D,

1.3 FREX &I

AR ORI G IX & > T EEE TH D (K 1-1 58) . 728, &IE & 4172 [The Local Govt.
(City Corporation) Amendment Act (2011)| (2 Xk Y, 201244 H K0 & v Aiiiddb s~ Iifi &
A ATICHBEENTN, KRERSEETIIIE v D EME v DT ERHRLTH v h
ﬁkﬁ_éo

Z A T — P
1-2
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HiFT : Kapothaka £t
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2. REHBEIRUVHSEFNRR

2.1  FASHE - BURSE & VEHIE

(3] ENCHB T DK VARG AEBED T 72 2 BT - BoRd K ORI EIZLL T o
EBYTHD,

<BAZERTH - BOR >

» Nationa Policy for Safe Water Supply and Sanitation (1998)

* National Water Policy (NWP) (1999)

* National Policy for Arsenic Mitigation (2004)

* National Water Management Plan (NWMP) (2004)

* Pro-Poor Strategy for Water and Sanitation Sector (2005)

* Sector Development Program (Water and Sanitation Sector) (2005)

* Moving Ahead National Strategy for Accelerated Poverty Reduction (NSAPR) 11 (PRSP 1)
(2005)

<JEHEE >

« WASA Act (1996)
* Bangladesh Water Act (] & Y {i o)

(1) PFAFEEHE - BOR

National Water Policy (NWP) i [ERES %2 & 1o X TOEIZH T 5 KFH O 28 H
IO 1o& LTS TEY ., National Water Management Plan (NWMP) CTliL, [/k~D 7
IR AR DEEDEDOYGE, FHEBE~DOERLRAKOERENRENTWD, FHZEREIC
*t9 % XHEIZEI L Cid, Pro-Poor Strategy for Water and Sanitation Sector (Z 33\ C 32 #& i i 73
EDHNTEY, [N EHERF LY L« BEBRIPEIKR~OT 7 & AUE M TG 823
HDHNTETND, SEHREL TV D BEEEEFIGKEEZFIH LK YR RX, &€
L s BRIREKBIRKA~DT 7B AW EL LD L LTV OBINOBERICABET 26D THY |
R D EHIEICB T SRRk — B RAUEEICHBT 2 2 L2 B L T\ 5,

(2) kMR

Bangladesh Water Act (2B L T, 2009 4EIC— R EBNKE S, 2012 FEITEIE R DR IE &
NTWDNR, EEHIEERF CTH L, —REIZLD & FEOEEEITIIAKERE (Ministry
of Water Resources) Td ¥ | BARRE T OFHIE N T/ &HF L le o T D, FIERICHE S
TWHEHEOHITEH Y9 2% DAY, Executive Committee of the National Water Resources
Council (ECNWRC)TH 0, =D HF# ) & L TO&E|% Water Resources Planning organization
(WARPO)XMH 5 Z 2172 o T D, ZDIERTIL, KBLWKEROFAHES, ZHET

o A il
2-1
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BRRE TIXAR D o T ARFIMEIC BT D EDNE EN TV D, KB TORMITR 21 O LBY
Th o,

# 2-1 Bangladesh Water Act ROEEE

TRTOABLOKER (T_TOFRMA, A, #HTFKA, WK OFFFHE. ES
TERANSNARWRD | RO RAFHDK S BT OFTA

< HARIZWife o Yzl c i A3 % 7k

AN F RO E1227e 5 TV D HIREA L7,

< WM T & D IR DK

- HUFK

3] EBU

BFERBERB L O EREE2 G, W RDAZAL LTz a =7 0 LAKRMER LIZ
AKFIHE KaEEHETERN, 72770, FOERIBEORBICLAFECOMEM. AB, %
R, FE~OHAKR LIZARIRARMEE LTHESh TV,

B DO AIEMNCHF AT SN TV D KOFAE LTEICLTOLOREESN TS, £OD
LD B TORIFIZONWTIETA B AORERUNETHD Z ENHEIN TN D, 5%,
ARIERPFRE I, BITESND LI CRNE, ZOTA By AFHENEEFEIEET D
TEMEESND, BRI CIIFEFMH IR E L Bbhd,

o BHRRFEETOMM, IO T —FT =27 ZE~OKRLY (1272 LEF Y % bk
<7k

o MIZKETRE® L <X TR R iR D 2

o FLOEIF T

o BREH

X 71 EHR I CHR S M E R EE S LD DIE WASA Act (1996) Th V| [RINE 24
ZRITIE. WASA HUEN Tlid WASA LIS OFE DK —E 2D 7 Dfiia et & L < I1LMEkRF
BHAEIT) Z RIS TN D, L LR S, WASA 2FFAI L7232kt L TiEZ oR
0TI, ¥y D EENE TIE Y v BT AKENT: (DWASA) N OERZ A LT D,

Z A T — P
2-2
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2.2 #HEHFKR
(] EHICBIT 2 FEHTOR T LORPLULR 2-217TLBY ThH D,

# 22 WEBEIN—TOHE

_ mARIZED AT LHERIZ RS
P Q;g;ﬁ Z7é$§$yJ X5 BAOOEE | BER AR
(%) DEE (%)

A 71 EHREE 9,136,182 3,420,521 37.4 92.3
Fo A 4,133,014 1,465,028 354 28.7
7 F 966,837 188,442 195 21
FIUvx b 489,514 156,793 320 12.8
vl k 356,440 97,676 274 36.3
RY Ty 365,059 109,705 30.1 15.6

HiFT : ” Slums of Urban Bangladesh, Mapping and Census, 2005”, Centre for Urban Studies

WHDOD, L OEXDOHFTIZ TR T AHURIZ IS 1T
LEAAFAME OB ITIEEICE Y, LrLAeanL, fRNICAT ABEERTD 1250
KEEZEHEH L T D HHEIIIEFICE <, o, ¥y D EAEO AN DEEIMERIZH 0 |
Ly« BRIRKA~DT 78 AT H0RIRUTH D LITE AR, S 5T, AH O IR
INATRIZY Fo ¥ 0BT, LR - MU THEREORRETETHY | FifF bR L
EL TR, £ 2-2 LA L7 —# (7 Slums of Urban Bangladesh, Mapping and Census, 2005”)
[ZHAS W T, #E[E D NGO T 5 Water and Sanitation for Urban Poor (WSUP) 2 & 77 & 4 P&
BT DEZFTEBDOAT LOGFEEIT> TS (£ 2-3 ), ZOEEHERICED &
% < DT ARG R BRI DO KE WA T ABERICET LTWD Z ER 005,

2 HEHETIE AT AN
4'%*

® 23 Fy W EHERT LOFERHEE - AD

FED#iH 2T LK FEER(%) IR LB (%) A0 FEER(%)
10T 499 10.0 3,217 0.5 35,642 1.0
11~20 1,429 28.8 21,353 3.2 105,623 3.1
21~30 710 14.3 18,293 2.7 91,689 27
31~40 410 8.3 14,783 2.2 71,794 2.1
41~50 287 5.8 13,502 2.0 68,403 2.0
51~100 508 12.0 43,852 6.5 228,460 6.7

101~150 270 54 34,913 5.2 173,197 5.1
151~200 159 3.2 29,210 43 148,600 43
201~250 93 1.9 21,750 3.2 108,966 3.2
251~500 255 5.1 94,535 14.0 486,879 14.2
501~750 79 16 49,514 7.3 243,197 7.1

751~1,000 61 1.2 54,722 8.1 290,745 8.5

1,000 #4 116 2.3 274,239 40.7 1,367,326 40.0
XS 4,966 673,883 3,420,521

HAPT :  Ensuring Services to Slum Dwellers, Dhaka WA SA Organisation for Low Income and Slum Community
Water Service Delivery”, Water and Sanitation for Urban Poor (WSUP), April 2010

o A il
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2L IFF Y AITHCBITDAT LOGMER LT D THD, FRAT LAMIBIIICR
L 7= Korial, Bhashantek, Mirpur, Mohammadpur, Kamrangichar T& %73, Bhashantek |3}
WCHREINE BB E | KGR T EEOER M T TWD, 7, Kamrangichar 7 5
Mohammadpur ., M|rpurl\|ﬁ73)9imf5ﬁ(’\b\ TN 7 2 T AN EE LTI A TV D,

' . |
v .“0 ‘ ’
s '
1
4 \ ™ o
|
-
Mirpur
Mohammadpur
Kamrangirchar 3 %
g \S -
.-
- — - - f
g
soo
T e . RS
- —— ‘J

HiFT " Slums of Urban Bangladesh, Mapping and Census, 2005”, Centre for Urban Studies

X 2-1 o B HCBITD AT 2D (1996 4F)

Z 7L TR — h
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AETIE, BEFEOEMEZ LY ¥ viEIBEFOREMAESAINE LTIHA TS Z &
D, U xRy OBERIZET 2 8 LOBERPUIZOWTH v I ik pr~D i & B i
HE2IToT-, TORMRICED L, BESN TS Y X3 413 2010 42T 79,554 &, 2011 4E T
79547 B TH Y | BRI DO T2 D2 IR B FRITFE O TV, BERIFAD Y F 2 ¥ 12O
THHEREREFHTILEND LN, A—FT—lOFEFETCEFTERNLORHDHZ L
MORAICHEREHDBWDO L TETWD, BIEDY ¥ v A —F—DIFHRIZHONT, ¥
THEANIER LTV 2RV, & BTN O Baridhara X 35 L O Khilkhet #1[X(2 T4 1 %
i, 5E2 0T Y U v BEHESIZT, VF vy A —F—B X0 ¥ ERT 3~4 41
T HHMEMOREZITo72, TORRICEDE, A—F—— ADBFAETDY Vv HEEK
FBLZ6HEND BERETHD, ¥y W HEITOEENOEH Y 7 TSI T
RN XUy NEHINTEY, BEDPMERTY TIZIIRATE RN &IZhR>TWVW5D,
UX v EIRFORITIRINEEER, VX ryORERHCE LTI TOLEBY TH D,

EFSRER - 5] 6 RFLE )N H AR 24 PR

Uy OEHE: Eb i1 B TK60~80, HLWEH DX 1 H TK 80~100
WA : FHY TH X% 1 H TK 300~800

oy ATH~D Y v OFEE : TK 25,000/4

BB, ZOU XYy EIRTOREMBEIC OV T, HRERITAS 1999 47225 2005 4EE T
FZhti L 7= [Dhaka Urban Transport Project (DUTP)J 1Z8\W\NC, & v BTN DA @ EE T % FEFi
THZEEAME LT R vy ORAZEL L ERKMA2RE LR MR DIHEE -
TW5,

Z A T L R—
2-5
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3. Ay HEHEIZH T HEKKR

3.1 HitEH
(1) #orh ETFKEAL

B HEHEICB TR —E A2 L TWD D14 v 1 L TFKEA (DWASA:
Dhaka Water Supply and Sewerage Authority) C& %, 2010-2011 4= DOFERHEEIZ L 5 & | 2011
4.6 HEF A TO DWASA XN O A DIEH 1,500 5 A, KFEEIL2240 55 v bV THD
DT L THHFRRE/1IL 2150 B 5 Y v R THY 0 H SV v MAOIHEARENAELT TV D
Z Lo TV A, RMEETIE, AR AN OHMOAN—ZITHFE BTN TN RN 2
ENTAEX Yy v T OELLHEKE L THET LN TND,

Low Income Community (LIC) &FEENTWD AT LMK ClX, FERHEZIZX 5 DWASA
EDERREINRETH o722 25, NGO IZ XV FHIB L OWEREHEI LA L L Tod CBO
DR, DWASA & OFZKIN IR ST D, LIC IZBWTRAKIZE T 2TH81 21T 5 BRI,
DWASA 5 OBAI #1535 BN 5, BIFEIX 20 F2E D NGO 2R A[Z#1$ Tk, DSK
(Dushtha Shasthya Kendra)<> PSTC (Population Services and Training Centre)7a &' 73 A 7 A Hivi
ZBWCaa=7  EEHEZITo T D, ZHHEDO NGO X, AT AHilkD=a I 2 =7
#4718 DWASA & EROBGRRNZFHET 27200 TEE2T-o TR Y . BRI IG5 i
BT 2a2=7 s ORBEM, 2 2=T7  AHREAORE, KEMHEKRA —F—D
FRIE. BHEMUL, DWASA ~DORHETIN R B2 XL TWD, iz, BlHA 7 Ak To
Ml & ELY fE 2 5 & BRAC <° Manusher Jonno Foundation, Hitoshi Bangladesh %7 NGO
IR AKITATBE T 2 A im - R E OB E - FEEE OGN & 5,

WASAAct IZ % & WASA Hulik N C FoKGE SRR DR - MERFE PR, AEbK Dfikfa8 T &
HZOIFAINE LT WASA IZIRHNTWD Z Enh, & v iHRE TR K D IRGESH ¥ %
1T 9 B2 DWASA 76 OFF Al 2 Bif5 3 2 BN & 5, DWASA (2 L 5 B KR FEIZ RS9~ 5 7F
AOFEMIILL T D LB Y TH D,

o« FAOEHMIE LEMTHY . LED L ICEHT ARERD S,

o R RVAY OEFEIKIRFEIZ 1T Bangladesh Standard and Testing Ingtitution (BSTI)?DG8 =
DLEETH D,

o R FVAY OECEKIZ DWASA DK Z 11 2 56 13 TR S 5 WE R B 2,

DWASA [ZxT 2B AEIC L D &, 2 E TR E 3 21X DWASA Ok % R
FVAY OECEKDFEAK E L THAT 2 Z LN TE 2N, 2013 E0BITEREICEIES
HZ Lo TS, LIERo T, &y A EHbE N TR K BOE T T & 2 KT H T
KOOI LD (FEFRAKITIBEREENE LN EBERICE S22, £, &y hEEEO
HIF7KIL DWASA (2L - TEHL - Bl &N TE Y, BT 28T 5% 51X DWASA OFF
AL NERD D, L LARRL, IFEOMIGEN AR ECH TR TORE G, '’
M K2R BROTEIFF OFRILFTFAI LW ThoL D L Th D,

BJ 3-11% 4 iAo DWASA OFEBLKIEEX DA a5~ L7 b DTl 5, DWASA

o A il
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DEFEFENTH W EHEETH DA, KA RT EBYEEMENEGER STV 5 DT hfi b &
NTWHIHIKTH D, LLENRL, RIERFETHRLE LW AERFEREOREETY 7
N DML, L S TV A IO TDZEHIZ/ > TV b,

AREEXTH
BLEEKIE
D & % Hhigh

AREEXTH
RELTWLWDE
MEBOEET
)T héH B HhiE

HFT : DWASA

K 3-1 DWASA OFREL/KIERR DA (& v A ideal)

(2 EFBR7EEHE

(3] ERNICIEE & 400 O RB2EH 7 BSTHSEER L TR Y, £D 9 H#) 300 DEH N
X T EHBE TR LT D (2012 4F 2 AR AL . BIBKICIZ R & < 2 TR DO IRFEIERED &
V. 1-2/%500ml <° 150 A Y D PET R b L& A —/R—5D/NEIETHIET D7 —A, b9
120319V v VAW DT T AF v 78O T e VR TEEBITLCLV A T VIR T 57
—AToh Db, ¥ EHENETHIEL TV D RFEZEF T 2B S B AR e 3112
RULTz, 2L OEFENRERE (RO) o A21T->CTE Y, HIZIiX DWASA DK%
AJEELTRHHLTWSER b H o7, S LIZRMFEETO THNOK LK 32 12
AL,

T A T LA — A
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® 31 REERFGEEE OHE

KR W5 - AR ek . . ; ;
¥4 190 2> FF 1 4) xE AR KT
LAKNT WG TR —
Nur Nobi TK 35~40 100~140 & Deep tube well #Hk{t—RO—
Corporation FHET /H HKILDIK & IRAE—
TK 60 UV—FEiE
- ?VY}A? wooag Tk | PIEBTEERS
Silver DeWater | HHAT 400~500 7 25,000/4F) #ok{k—RO—
& Beverage TK 60 /H . K TK 10,000 AL DK ERE—
UV— i
~15,000/ }]
ES N
T ALK 200~250 AT | oo s e U T b
SK Fresh TK 55 . - o
, e 54k AB TK | #AKIL—RO—-UV—
Mineral Water RO ALEEK - 21 25, 000/4F) _
TK 75~80 300~350 A/ ’ -
H
DWASA
LVART U e T4t ADEG
Akhi Pure TK 35 1000 &/ H ¥ TK 50,000) RO IEIE —IE M R —
Drinking Water | SE5T : ’ o BT TK 25,000/4F WK E—UV—FIE
TK 50~80 o KiEEHE TK 21 b
V)
HIFT - A4

o A il
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*

Nur Nobi T 5 THDFIEEZX Nur Nobi Ti5 THDFEAEXE
X 3-2 REIRGEEEOKRT

3.2 ERMKDBGE - RFTICEET HHIE
(1) WAEETHERUKEERE

ICEKIZBE LTl BSTI 2N WE RO BN O AEFHOMEKE2IT-> TBY . kKD
Bk - IRGE & 1T O 121E BSTI OBERERGEE Z T D VNN H D, B Ko flE |2 BEd 5 X
777 v a kN (Bangladesh Standard) (ZIXLL T D 3D EHENRH 5,

* BDS822:2012 Code of Hygienic Conditions for Food Processing Units
* BDS1240:2001 Specification for Drinking Water
* BDS1414 2000 Specification for Natural Mineral Water

T A T LA — A
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BDS1240:2001 “ Specification for Drinking Water” 12 & % & . #kbkDkIEE L TR TE %
DIFFRTEAK, HTFK, HATH Y, WF 7213 chemical, physical, thermal, anti-biological
WCEDbDONBEDENTND, KEREIZRDOSNDHEHITE 32080 Th 5,

* 32 PWEKERIC L ZKEREEE

EH | LR | TEH | JEYEAE
Chemical requirements
Colour 5 Hazen units Nitrate (NO,) NIL
Odour Unobjectionable Fluoride 1.0 mg/l
Taste Agreeable Mercury 0.001 mg/l
Turbidity 5NUT Cadmium 0.003 mg/l
pH value 6.4-74 Selenium 0.01 mg/l
Total hardness 300 myg/l Arsenic 0.01 mg/l
Iron 0.3 mg/l Cyanide 0.01 mg/l
Chlorides 250 mg/l Lead 0.01 myg/l
Total dissolved solids 500 mg/l Zinc 3.0mgl/l
Calcium 75 mg/l Chromium 0.05 mg/l
Sodium 200 mg/l Barium 1.0 mg/l
Copper 1.0 mg/l Borate 5.0 mg/l
Manganese 0.5mg/l Nickel 0.02 mg/l
Nitrate (NOs) 4.5 mg/l Hydrogen sulfide 0.05 mg/l
Microbiological requirements
Total coliform bacteria | Absent in 100 ml Plate count 1,000.00in1ml

HiPT : * BDS1240:2001 Specification for Drinking Water”, BSTI

BSTI FRAEFNEIZ DWW TIEER 6 FIZFEM 2 flil 3525, BB KOEEMEIZ IR, KB ATEDK
EREFIECETOIBREIIRINTND DD, KO TREOHEH T &AM - Hifie L
(ZOWT—YIRiHiT e,

(2 B&iE

K OIFEIZBIE LT, 19L e VA D OFCEIKIZ 5.E5TKIARDAIMEfERL (VAT) %
FRBLT D Z & A3, Custom Act (1969) [Z3\WTHIE &L T3 (Article 1V, H.S.Code 2202.30.00
(Mineral water and drinking water)) , Z #UIEEEK DHRFEIZ5ESZ > T NBR (National Board of
Revenue) @ VAT & Custom Wing ~#{ifi3 2 & D TH ¥ . NBR 2> 5 HUfF3 2 MIBEEH D /N
Fe— (Zu 77 2&EDEWRT 4 VL) KR VDX vy FIEESEZET
e T 52 & E7oTND,

3.3 RIS LHETOHRKS—ERDIKR

ARFEIZBWTHKRDO Y T AL L OWRIE, N—A T4 VHEORGLE LT AT L
X%, & v b REBICALE 9% Shahzadpur #1X 35 L O Korail #IX TH 5, WHiXIZH
F KR —EZADRPIIL T DO LB ThH D,

o A il
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(1) Shahzadpur H#1[X

Shahzadpur #1X 1347 40,000km* DFELAHITH b . 9 2,000 5, 8,000 ABED LT\ 5
LEND (EEOTHHEFE~OMXIYIZL %), DWASA 12 & 5K M~/ KIZITH
TV E OO, 100~250 it 2 —HAr & U723 oKL Z NS T Tk
0. KREDOERNSEHAEOEFRHAKE LTZOKEHWNTWS, ERIZED &, KEE
A S A PR IC SCHA 9 FE (L HIEFENC)S U C TK 200~1,000/A) IZ& £ TV
Do FTAEHFTREZRRFIL AT 5 Re~12 I, ‘P& 2 RE~B Rpfs, P 7IRp~12KF & —E
DHIRERD %,

— 7. RS OKDOKE L, BAIES &LV AEFHALE LTH O TIERL, BN
Rl « FEROBAL VoL ORBNERNSH N, FRC, EKOBRE TRMY
DIRADEE Z 5O KEEANHEELDOZ L Th D, HEMNY 7V AR L, B
D HTHEBIRIE L 7oKERA T H . RKIBEBEECORFEMERIGE 72 & OIE B CHRUEE 2
WL TV OKERAEOEMT 43 TKESHOFE ] THIE),

2%, 20134E 1 HE G, ADB OE4RXH D T T NGO [Hitoshi Bangladesh] 36 KX TOF
WASA 23 F it F R & 72 0 RIHKA~DORE KA TOREFEMTOINLTND &b, 5%
KB DM LR ER D HIfFIND,

B 3-3 HIKPUZRE SN TV DHEAILR

(2) Korail #iX

Korail #1[X 3% 70 75 km? DBUNFT A TdH 0 . 2T 10 HTAREEL TWS L Ebh
HE S HHRARKDAT L ThH5D, FMXIZ7>OXIE, (BouBazar, Jami Bazar, Mosharof’s
Bazar. Beltoli Bosti, Arshadnagor Bosti. Baidha Bosti, Godown Bosti) THEK XA TV 528,
ZOFEAKRY— B R ODIRPUL IR & T IEF (LI & 72> T D,

[ OF R KIS K OETEHKEZGL2ERFEO S L, &4 E L THETE
HLOE LTI FAET B D, 728, DWASA IZ X B [AHIXA~D EHOMAY —E 21320
DHTDH %,

T A T LA — A
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@ [DWASA =213 =2 =7 ¢ /KJE]
DSK #|Z U & Lizu—H/L NGO D&MD T, Fhi B TH D DWASA [Z LD
RE STV D,

@ [FHFoADHEN]
XN (Jami Bazar) © UNICEF D348 D F THE B AL 72 H: 7 O /K DA (8 TK 4/10L)
0, KA CTRAFEZFFO2I 2 =7 4 DO AETEAKRNSAS T H51 & ARwE T
AT 2EENRALND (8043 HOMH T TK 400/ 1), KEIIMHD CRIFCTH LB, A
AT O h THIR T & IR ORI BT Korall X 2R TI NS0 214721 Th 5,

@ [FAHIZERE - Bl S o fa kil o F1 ]
BHREIC IAUTKIEIL DWASA & D Z & 72725, [FHIX N T DWASA D45 44k 13 %
NThsE KENRLETHLD, TOEBIIAHTHD, AMTORMITELFE
BOETORTARETH Y FE L 50 MIB OKFHEZEHEE4E2 TK 150/H & 72>
TW5, #ERREHEL, vy UV —OREIEEM  TK5- &8 : TK 2, BEiEIL TK 15,

@ [H1X 41> DWASA 7KL T O ARIESHEF £ O K]
RHEBEOEAK A 7% —HERNPRNEICRE L2 D TH D, DWASA IKE & DIER
XBE M IS TWD, BRSNS TRHFERE N - TOKT 21825 72 DEKD
WFETHERNIRA L, FIHREOAE 1 ZMD THEVY, F 72 DWASA FE /KL 0= FERE ]
ST D b AERDBAKDIZDZEDNR « RN MNVFEZF> TRWVTAIZED,

® [HIXEL O « FHOKOFIH (@A %E2FR<)]
—ERE R EEICE RSN TV D - oK EFEHE I 5 2520 RICH 5,

RIS DU I REIIEH S Mtk T
X 3-4 Korail iRz 386K D AFFE

T AT LR~k
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i bk % 22 FEBCTHEIK « ATERKZ/R T D SIS D25, 2 b OF Al REdE
(T D SIS PETSAKIER EIC L > TRE SRR D b EROFEZMAGDET
FIHLTODERG WD Z &b, fKRDIRDLZHIX « DAL T—ARIZIRA 5 Z & 13
#HTHD,

EFRDOOIH, K’ —E 2 THLIORX, QDKEFHATE 2HEREZKRE . £ < OERN
BOBEK « AFEHKRDT 7 2 AR H L5 B, TOME B HELR-oTVWD, £/0, @T
[T Shahzadpur #11X & [FlRR, WEDOKEEMG BN D, PLEEEE 272 2 HIKORGARD
(A bNLIERIT, LLFOEEY THD,

o BHFICHEBET 7B ATE L —EREZERE, EDK E UGl L2 fARED /K% H
IR DAL TV D ERIFIEF D20,

o KEIFFHIIS U TEB L, HICHFITKENELT 2HANR A LD,

o FERITAEIKIZT T SRRSO R THERT 2 /KOKEIZBE L TH Rz x
Tn5,

Z A T — P
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4. KiRE & UIRFT s D iR ES

4.1 FyhaEBBEICHTHKIR

BHIFETIZL > AHNORNIW, oM EORTKEFRAKE LTHAT2Z &%
FEL T\, BICAREEN S DAL LTI O 7 vy Uil oL 0T
W EZZ TR (K 4158, "GLOREER - BREEEZ1T>TW5H BSTIICET U v
THERAToTEZA Xy J EREN TOREKEEIZ SOV T, RIEKEZFIH L2 b0l
WAL TCWRNEDZ EThotz, BHEE LTE, THIKEIC L D ERAKDIBYENEA
TWNWDZEMNS BEKDFUK & L TERAKITEY CTlERnens 2L Tho7, 20 BSTI
MWHDET VU IEERICESE | BEES TOKFICOWTHBRE 21T 72, X 42 138
HRENA D FRFAD B X D KERMERLIZLDTH S,

T v Uil

HAT : RAJUK

X 41 FBELTWEZE v IHHNTOKIE

Z A TR — A
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AYIAIII

aayhll

[ gunmn g
TJYHUHN A HEEE

HFT : Kapothaka #1:> 1l % & & |\ ZFHAE R
4-2 BB PRSI ORFEAKDKE IR
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HHEBE SN D> & vy )1, DWASA 73 Narayanganj i (% I HOFEHEE) ~DHa/K DK
JRELTHEHALTEY, Godnal HKkG Ty ¥ a BN ORUKEIT> T, EHE G
BT VI TN E > FHNOFEKDAKIR E LT DWASA @ Chandnighat ¥ 7K T H &
NTWb, E600HKGE AARDEBEESH NIFEIVERINZLDOTH D,

BIEIX, ADB OSHRIZED . 2 a vy WO I BIZHIZH D A 7 FINnb0EKIZE D
HORKGERDPHBEI SN TNDEZATHD, £/, TEHOZEICLY, /N F=)IHEWIZHE
KGR L, Xy B HICHKT 2B LED SN TWE, Xy BWHNTIE, Tor~—7
DI & B Saidabad /K35 D5 2 #1778 2012 4E 12 H s BB 2 1h o 1Rk %2 12 Tldd 578,
HTF KD B RWEAKSOKIFOEIEHED HIL TN D,

4.2 {REGHOEEFIE
(1) KIRDEE

AIEICHIR 7L B0 | HHEIN TERIAKZMEH L725A . BSTI OFRGER RNV &
WD, RIAKEERT HITERESN O 2 vy ), b LILS HIZHD A 7 F )11 %K
WRETHVNERDS, LnL, 2RO EZKRETIHELE, ~—F vy Nehhb T oh
TN E COREFRENRES R 200, BREHNE DI 2, FA L) =T IUN
U—%179 X2 T272010iF, "EERET2REATNG LTfEicngEz ez,
AR —varax bR EFLTLEY, ZOWREIEK LT, #TFAFHIZOWT S HG
L7ce LML, BRD DWASA 2260 I AR RO LB . BN TOE®IEFD
HERITHFAR T 2N e, BEROLOEFIHTERVDBE L TV e, ZORHE,
K 1 EHBIE T ORGACK DR A 24T - 72 BRICEAM L 7o IR A AR & oIz Ik
WICHIME CTH Y, UKEHO LTGRO —MPFKEFIHTE 2 L9 10keolz, EHE
SAC ORI T OFRIZOW IR I E/LMNERRNE WD Z L Tholey, BETD
BE, Hilala=7 0 LORBREE, KE, v—F v NETOHRRE Y 27 EHRNRL
K HoteZ &t HHBANTHREL CWDIER L OEELED D Z LT, MAYMEE
e Ly VAZHERZHRT S Z 2@ ticLiz, ZhICE-T, uR
— PR CTEBE L VRO 727 I VB EERICE D M a2 & AR O AR
P TR BB S b o A X HEOREENCE T ARME S [k TE 5 Z LT/
Do

(2) WRFEx= ) 7 OfE

AN ORI & 72 2 REIIRGEES O LGB X v RN H D . BB & K
DM, B N— F F—EOFEHNOELE 1 oG HcH D, BHOX v HHHNO
BENIZC MM O BN K E W20, IR & 70 2 RIIGEES O T 6 O iRk
DIEEERIUT N A I THEELO Khilkhet & A DIEH 13 7 A, 2011 4 Census (LA FIRIER)) .
Uttara(¥J 18 75 A) . Baridhara 5 J U Cantonment (Cantonment #1[X. & L CD A H#J 13 5 A) .
Gulshan 35 X Of Banani (#7925 7 N\) ZHODICIRIEIEEN 21795 (K 4-32 ),

T A T LR —
4-3



N T T = [H] ] AR KA S 1 LTk FE g B
(BOP &' 5% X HEHE(EHEE)
HAN= 2 N Tz P =+ I 7

RIESTDTS
A 7F ih

FERFTETYT
Uttara
Khilkhet
Cantonment
Baridhara
Gulshan
Banani

I #yntiogsths
5 N EHE

HAFT : Kapothaka Lo #X] % & & (2 FH2 M 1Rk
43 BETHOMNEL FERTETYT
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4.3 KEZHDOREE

BSTI ~DOFBFETFHe & (ZJEBRT, %#I%ﬁﬁﬁwaéﬁm%iﬁﬁﬁiﬂﬁﬂﬁﬂﬁ
BEIZ Lo THKLIEAKRDIE T OKEE W D720, v BTN THHTREZR A - BF%E
%%m%/7w%km#5;k_bto@ﬁkbfi(ﬁmA®iﬁ_iDﬁﬁ%@7$
A 2 TV D AREE TR (DPHE) @ 7 78, QEEF5iHRI T & % ICDDR,B (International
Centre for Diarrheal Disease Research, Bangladesh), @) /3 [E ORI - FESEICRIT DHFE
BHFE 21T > TV D AW FERE RS C & % BCSIR (Bangladesh Council of Scientific and Industrial
Research)D 7 A", @\ 777 v 2 TRRY: (BUET) O 40z fgat L7zas, xS oM o
BB LD S RS T2 LU R D 2 A FTOMRAREEI~Y > T vz L7, BSTHZ B ENOEH
TE D KEMEREIZOWTHWZ & Z A, BCSIR O 7 REHE#H <47z, DPHE @ 7 RIZ
ODWTIEEEHLNWZ L b HY, MAEPELSRNE I ThoT,

* |CDDR,B (International Centre for Diarrheal Disease Research, Bangladesh)
* BCSIR (Bangladesh Council of Scientific and Industrial Research)

ki 2 #BID 9 5, ICDDR,B TIXEARADREEE 2% 1T T\ o il %
EMRAEOE B B X MEFREDO 2K L, BCSIR 1ML RESMRAKE L, M\
BRI O OMAERERIZE S &, FUKIIH T AZFHLTCWA Z b RELHEERD
HEERLS, ERICOWVWTHEEZRIZTEMETH Y, HKIZOWT b HOBK A 2 i 72
FTHIE L 7e o T (BRERBRIIIFEE 1B X0 28M), £72. BCSIRIZ X BHEKDSY
B Rl 7 » HRICE U CHREE A B 2 2 8BRS RS H TW e, ko7 — & TIHEk
BEKEEHELL T IZ e o TV, JRAKFO 7 v RBENEFICE VR ThoTZ b, &
DTHAKTDTZ v FRICEHL T BCSIR TKREMAEZITo72L ZA, AEEUTORETH -
Too ZORERMSG . HHIOGHTHRERITITIRY R o7 LHIBT LTV D

IO LT, HITFKITEARIC i#ﬁ@%ﬁbt*g%%ofwé%@®\ﬁﬁ%ﬁ@
@@m@e@&@ FOKENZEIT HARENE D H D, REEZLHICZ O T KREMH -7
EK 2 IFE T DA, WKL TKEEZ —TBICLTEBL 2RO ENDH -0, FIiC
HAK LU TFEANEIL LG E A b2 8 &L,

Fio, BARENEET ZHIRICB W TR —2 T 1 VR ZIToBRIC, SR X CHUH
W ST % 7K (DWASA OELERED B ST D) IZoWnTHH o L2 INEE L,
WMAEDREOTHB B L OMLFEBRAED 8% ICDDRB IZIKIE L 7=, TOMEIC LD & fk
AR IREARB O FREE B ICOWTHEELE - L Wb oo, MAeEYREEE
IZOWTIT RIS E BRSO RIBE 72 EOEE THEATE - LTV o 7o, KIEMEE
i (THD) IZBT 510 0 Ea—fl&ETIE, UPHEEL TWZIZE TRICHEBR L TV 5 E
AEEL T o =0, BEICHEA L T KRENEEHIIT@E L TV a2 & AR S
iz (REMRIIBIREE 32M]),

o A il
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5. ESRRAETILOF[HEIHREST

5.1  SEHEikH

3% BB E Y ACE B ORIERHNIC O W T, e R—PLTRELL LB,
Bikh B iR B AGERE CTH H Mahin Cycle #1208 AR HLRS L OV /KEEE OREZ1TH & & HiC,
DBEth& & HICEEDMBEEOI-ODOT 7 X ——E A (F/KEE L & AR OBEH,
il s WKk — N Y o VORMEZR E) 21T, BAR— w ZHITEOKET O & 72 D50
fh & & BT, BT RS 2 &RET 5 (XK 515,

( DBE (Desh-Bidesh | [ BAR—vvs
- Enterprise)#t N At
e \ ) wammsn —
775-4-t" 3 L
HBREL | |mEEE ”/:F#
.7 mbPARtElR
BE [ MAHIN CYCLE #t ]‘

HLFT AR Rk
X 51 HEEESAEKEEOBIMARE - JRFEAH]

KREZEOFERARHNIZOWTIEL, K 52 ITRLIZEBY 7 aR—F Lm0 S E LT N
ELTWD, Bk, T3 EMEM S— N F—RNERICKFEETINV—TZR L, KE
EOEEERZIT) Z L2 MEL TR, FEFEHIZH T TORGETR X 1203720 OFF
MEELEZZ EnD, [ EIEM S— b — T EICHEM TR, B - L TRt .
WIBL 72 & O TR = ICBE L7 EEE ERICED . AARMOFEREENKFEI NV —
T ORI NI V—T O - FH (K - BROEH YN E OB E, MEBERE, 5D
el BEDLZ L LT,

T A TN — f
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BMRE - RETIL—T

R#EED ( r/3) Ef 1 B4
RRRFTEE I%ﬁ?@ gixﬁm“_b*—, BEREE
1 — &b hEER - 1
| ﬁ*w%ﬁﬂ%
I HEERHYE
! KKEB DR -
Bk - ZHER : AVTFUR
R—2z20g |1
M, 5K - % |
@%ﬁw#ﬂ:
A 1
|
| e

-->
TIL—TDEE - &
B (&K - BRFTHEY

- _ g R 5E4H .
7# Sy kY E;*é EDHHEE. MH
b3 er/ EE, EBEEHLL)

HFF : FRAEFER
X 52 M vy MEEOEmRER

5.2 AT AHKRELLEBREE

AR LBV | KIFRAZERTRAKNPOH T ARNER L7 Z &b, BEEANC X DRSS
7o CRTLEE TN MER S R oTe, JFARKDOEUKN BAEE, FRIEE TOLB G IEIZK 53 12
AT EBY ThD, FAKITREZ 71Tk Iin, BESEEEAGKEE THRT 5, G
KBS AKIT—BRIDOZ o 71Kk, REEZBEL TR MEEDIND, HHlE
S5 72 K TR X D IR E 295 2 & 240 L QW ey, %k 2% BSTI IZ L D8
BICHESE, BEREEEAGAKEEN S EER M A~ORTAET 2D TIER L, HKRE
ER2v 7, BEIRCTAMAEERT 2 TR 207z,

Z A T L — P
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QEXKRERZ VY @RKRERZ Y
©F Nt

Dk
HhTFK

GBEBRETAH

T« FRAEFAER
K 53 &kIfE

5.3 BRYIEFLWTEAHE

B ZI1E, OBOP JE & LTIy ¥ U< DA T LHUIZ 4 D ARAT S AT 3 L O
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AR5 FKIRIBANDIZLY ME

Using Japan Technology & directly supervised by Japanese.

This Cycloagqua is produced by the world most environmentally friendly method that does not require any
electricity or gasoline at all. This method based on our Cyclociean, a bicycle loaded with a water purifying
filters equipment, is 50 marvelous invention feasible in Bangladesh badly in need of pure drinking water
that Japan International Cooperation Agent (JICA) has given us a full mandate financially to go ahead with
our water business in Bangladesh.




A 6 BSTI BRHI/KAEEFAIEE

A-10



BA7 BSTI KEREHFR

A-11






AiR8 BEHEFTIOT S LHEM (PPT)

A-12






FEHE TN Y FLPPT (LICHRER)

Welcome to all

Presented by:
Dr.Md.Khalilur Rahman MPH
Researcher/Hygiene lecturer
JICA STUDY TEAM

What is Hygiene & Health & Disease?

¢ Hygiene is a conditions or practices (as of
cleanliness) conducive or helping to health.

e Health is a state of complete physical, mental and
social well-being and not merely the absence of
disease or infirmity[WHO].

* Disease is a condition of the living animal or plant
body or of one of its parts that impairs normal
functioning and is typically manifested by
distinguishing signs and symptoms is called it.

e Or absence of ease is called diseases.

Dynamic population

Typical adult choler or diarrhea patient

Common clinical features of choler or
diarrhea patient
Headache

Diarrhe;

© 30 Logical images, Inc

Comments
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Hepatitis/Jaundice patient

Typhoid fever patient

Skin eruption with itching

Worms infestation

@)

Global Handwashing Day (GHD)

Global Handwashing Day (GHD), on October
15 of each year. Bangladesh as they observed
the Global Hand Washing Day on October
22nd.

The Global Handwashing Day took place for
the first time on October 15, 2008.

To reduce mortality rates related to diarrhea
diseases by introducing simple behavioral
changes, such as hand washing with soap.

‘Your Health is in Your Hands’

‘Your Health is in Your Hands’

Have proven that effective hand washing with
soap before meals and after using the toilet is the
single most inexpensive health intervention in the
world.

There is no point to save on a 7 TK soap to end up

spending 700 TK on health treatment because of
the lack of hygiene.”
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‘Your Health is in Your water’
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Healthy kid

Healthy & smiling baby

Healthy life with blooming flower

‘Your Health is in Your Hands’

Hygiene, sanitation with
worldwaterday

_FOR $20
FOR 20 YEARS
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Safety reservoir

Hygiene, sanitation with
worldwaterday

How to wash your hands

Let’s keep germ away

Let’s keep germ away

Let’s keep germ away
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Let’s keep germ away

Let’s keep germ away

Let’s keep germ away

Let’s keep germ away

Let’s keep germ away

Let’s keep germ away
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Let’s keep germ away

Let’s keep germ away

Let’s keep germ away

Let’s keep germ away

Let’s keep germ away
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BEHETOY S LPPT (E%(8)

"Should wash hands & why?"

Introduction:

Every year March 22, observes World
Water Day. It demands the
importance of clean & safe water for
drinking, cooking & others
households purposes.

Introduction(contd.)

Drinking water is water used for domestic
purposes, drinking, cooking and personal
hygiene[WHO].

Access to clean, safe drinking water means
that the source of water <1 kilometer
away from its place of use and that it is
possible to reliably obtain at least 20
litres per member of a household per
day[WHO].

Introduction[contd.]

e About 2.6 billion people — half the developing
world such as Bangladesh — lack even a
simple ‘improved’ latrine and 1.1 billion
people has no access to any type of improved
drinking source of water. Without WASH
(water, sanitation and hygiene), sustainable
development is impossible.

Introduction

e Water is considered to be the most important
resource for sustaining ecosystems, which
provide life-supporting services for people,
animals, and plants. Because contaminated
water is a major cause of illness and death,
water quality is a determining factor in human
poverty, education, and economic
opportunities.

Importance of clean & safe water

e 1.6 million people die every year from
diarrheal diseases including cholera due to
inadequate access to safe drinking water and
basic sanitation and 90% of these are children
under 5, mostly in developing
countries] WHO].

Importance of safe drinking water

e 37% per cent of the developing world’s
population — 2.5 billion people — lack of
improved sanitation facilities, and over 780
million people still use unsafe drinking water
sources. Inadequate access to safe water and
sanitation services, coupled with poor hygiene
practices, kills and sickens thousands of
children every day, and leads to
impoverishment and diminished opportunities
for thousands more.
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Importance of safe water drinking
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Importance of safe drinking water

¢ Unsafe drinking water is the growing concern
among the world communities.

¢ Very alarming issues for the world’s mostly
densely populated country[864/sq.km.] like
Bangladesh- increasing concern for water pot-
ability and purity has.

e Life is built around water & water constitutes
its most essential requirements.

Importance of safe drinking water

¢ 89% of the world’s population, or 6.1 billion
people, used improved drinking water
sources[UNICEF and WHO].

* Between 1990 and 2010, over two billion people
gained access to improved drinking water
sources, such as piped supplies and protected
wells[UNICEF and WHO].

¢ By 2015[MDGs-7 will be achieved]; 92% of the
global population will have access to improved
drinking water [UNICEF and WHO].

Importance of safe drinking water

Importance of safe drinking water

Importance of safe drinking water
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Importance of safe drinking water

Importance of safe drinking water

Safe water is the right or basis to
human life

¢ All people have the right to safe drinking water,
sanitation, shelter and basic services."
[Ban Ki-moon, UN Secretary General].

* The human right to water is indispensable for
leading a life in human dignity. It is a prerequisite
for the realization of other human rights".

* Right to water as the right of everyone to
sufficient, safe, acceptable and physically
accessible and affordable water for personal and
domestic uses.

Safe water is the right or basis to
human life

Safe water is the right or basis to
human life

Safe water is the right or basis to
human life

¢ The human right to water and sanitation and
acknowledged that clean drinking water and
sanitation are essential to the realisation of all
human rights to provide safe, clean, accessible
and affordable drinking water and sanitation
for all.
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Mode of transmission/spread of
water-borne diseases

¢ Water- and sanitation-related diseases are
increasing throughout the world.

e Water borne-diseases are largely caused by
microorganisms, contaminated water supply
which spread through dirty contaminated
hands, clothes, towels, containers, uncovered
drinking water & food, left for long time after
being cooked, flies, dirty cooking
utensils/plates/mugs etc.

Contaminated water is the cause of
waterborne diseases

Water insects causes water pollution
or contamination

Mode of transmission/spread of
water-borne diseases

e More rarely, water-borne diseases may also
enter the body through the eyes, nose or
open wounds.

e Other possible transmission routes include

contaminated soil or contamination by insects
or animals.

Polluted water contaminated the fish

Common fly contaminated food &
water
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Contaminated drinking water & food
carried infected organisms

Waterborne & food-borne disease
transmission cycle
Wotae
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Mode of transmission/spread of
water-borne diseases

Mode of transmission/spread of
water-borne diseases
e Poor sanitation, dirty water and unhygiene

have very closely linked with water-borne
diseases.

Transmission process of water & food
contamination within human body

Diarrhea or cholera spread through
contaminated water & food
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Main water-borne diseases

e Main water-borne diseases in our countries
are diarrhea, cholera, dysentery, hepatitis or
jaundice, enteric fever or typhoid fever, worms
infestations & skin eruption with itching etc.

Social Harm/burden due to water-
borne diseases

e Water-borne diseases are extremely harmful
not only to a person’s health but to their
productivity, and to the welfare of the
community as a whole.

* Lead to severe illness or diarrhea which lead
the lower body’s resistance & malnutrition
(especially in children).

Social Harm/burden due to water-
borne diseases

e Decrease individual and social productivity.

e Hamper children’s education, hamper human
resource development & increase health
expenditure.

Safe water prevent you from diseases

* Water-borne and faecal-oral diseases can be
prevented by:

e Improving the quality of drinking water at
source, at the tap, or in the storage containers

* Interrupting the routes of transmission.

* Chlorination of water or boil water before
drinking which provide safe & healthy life at
the community level.

Safe water & food cycle prevent you
from diseases

e =
AN\
4 £)

Safe water prevent you from diseases

¢ Hand washing practice — is the most vital
component of personal hygiene in disease
prevention.

¢ Wash the hands, containers, mugs, plates,
Jars & water-stored houses & household
utensils etc. with hygienic drinking or usable
water & soap which prevent you from the
diseases.
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Utensils must dried in the sun Safe water prevent you from diseases

¢ Changing hygiene behaviour like hands
should be washed with soap and usable
drinking water or hygienic water after
defecation and after cleaning and disposing of
an infant’s faeces.

Hand wash with safe water & soap

. Safe water prevent you from diseases
prevent you from diseases

For example, sanitation facilities that are not
properly maintained discourage the use of
toilets and will allow pathogens back into the
environment through leakage.

Washing the pipes properly with safe

Safe water prevent you from diseases .
water prevent you from diseases

e Proper maintenance of pumps and wells.
Pipes and taps should always be kept clean
with safe water.
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Boiling water before drink as a safe
water prevent you from diseases

Safe water prevent you from diseases

¢ Good food hygiene (food is a significant
breeding ground for pathogens).

¢ Washing food with safe water prior to cooking
and cooking food for long enough at a
sufficiently high temperature are both
important to kill harmful bacteria.

Drinking & using water should be

 Safe drinking water, sanitation facilities & hygiene
for pivotal for life. They touch every aspect of
human activity, from environmental protection to
safe drinking water & from empowerment of
women & education of girls to reduction of
productivity losses.

¢ Lack of safe drinking water & sanitation has a
profound effect on health, especially waterbrone
or diarrheal diseases, which have a singnificant
impact on children.

Drinking & using water should be

e |t is estimated that around 3,900 children die
from waterborne diseases every day[WHO &
UNICEF,2004].

To drink safe water

To drink safe water
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To drink safe water

To drink safe water

A-27







AR9 N—RX5A VIREFHBRES

A-28






Baseline Survey: Study on a purified water selling business at
Shahzadpur and Korail, under the north city corporation of
Dhaka, capital city of Dhaka, using Bangladesh—-made bicycle
loaded water purifier.

“If you want to learn about the health of a population, 1ook at the air they breath, the water they drink, and
the places where we live.” ---Hippocr ates, the father of Medicine.

June 2013
Dr. Md. Khalilur Rahman MPH
Researcher, JCA Research survey team
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Chapter 1: Background, objective, and methodology of the survey
(1) Background

JICA (Japan International Cooperation Agency) seeks improvement of drinking water, livelihood, hygiene
and sanitation among the risks people or low-income people. Our cross-sectional study to explore among
the low-income household members with their attitude, awareness, risk behavior as well as purified water
selling business customers desired or not.

Historically, the public sector has been responsible for providing safe drinking water and sanitation
services with local Government. Water, the most important essential of life, constitutes about 70% of a
human body and thus contributes largely to the human health. Much of ill health which claims many lives
and cause a great deal of economic loss every year in a developing countries due to lack of adequate safe
water. In Indian subcontinent, water borne diseases cause about one-third mortality, largely resulted from
consumption of poor quality water.

Around 1.5 billion people in developing world lack reasonable access to adequate safe drinking water and
a significant number of water borne health hazards there can be reduced drastically by providing adequate
quality of safe water.

These facts influenced for inclusion of ‘an adequate supply of safe drinking water and basic sanitation’ as
an essential element in Primary Health Care in AlIma-Ata conference in 1978.

Thisis particularly true for studies carried out in Dhaka City Corporation where about 3.8 hillion, around
40% of total urban population of the country reside’.

Water is the vital part of al living individuals and environment. The safe drinking water is closely
associated with healthy human health, and providing safe drinking water is one of important public health
priorities.

Supplying pure drinking water to the all persons is one of important public health priorities globally.
World Health Organization (WHO) reported that 4 billion cases of diarrhea and 2.2 million deaths
occurred annually worldwide. Around 2.4 billion people are at risk of inadequate sanitation worldwide®,

Estimated 80% of all diseases and over one third of deaths in developing countries are caused by the
consumption of contaminated water, and on average as much one tenth of each person’s productivetimeis
sacrificed to water-related diseases (UNCED, 1992).The quality of drinking water in Bangladesh is also at
high risk. Problems are acute, especialy in the urban areas due to increased migration of rural people and
increased economic growth as well*®.

In developing countries aimost one third of the human deaths and most of the problems are mainly due to
drinking of contaminated water .Unsafe drinking water has been identified as one of the major causes of
this disease. Asia (20%) and sub-Saharan Africa (42%) are considered as mostly affected areas. Most
gradual deterioration of water quality was gradually deteriorated by the increase of human populations and
urbanization.

Contamination of municipal water supply by sewer due to leaky joint identified as a significant cause for
diarrheal disease in the world. Deteriorating water treatment process and distribution systems can
identified as a significant risk factor for public health. In 1991-1996, in United States of America, 22% of
the waterborne disease outbreaks were due to the contamination of the distribution system and storage
facilities whereas in the United Kingdom 36% (1911-1995) reported waterborne disease outbreaks in
public water supplies were related to the distribution system?®*°®.
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Rising population has increased the need of water for drinking, industrial and agriculture purpose.
Problems are severe, especialy in the urban areas due to increased migration of rural people for working
purpose. These factors have deteriorated not only the quantity of water but also the quality of water. The
demand for clean pure drinking water is increasing continuously in all cities corporation areas particularly
Dhaka, Chittagong, Rajshahi, Sylhet, Khulna and Barisal of Bangladesh. The value of fresh water as a
commodity has continued to grow because of its increasing scarcity. The source of the municipaly
supplied drinking water is mainly surface water. Surface water is usually contaminated by human excreta
and industrial waste. Population growth and industrialization will likely exacerbate the situation.
Groundwater is comparatively safer than surface water that requires less treatment. In 2000, the World
Health Organization (WHO) estimated that 35 to 77 million of Bangladeshi people were at risk of drinking
contaminated water.

In Dhaka the semi-autonomous Dhaka Water Supply and Sewerage Authority (DWASA) supply water for
domestic, industrial, and commercial consumption as well as sewerage and storm water drainage (14).
Sources of drinking water mainly rely on groundwater. In rural areas, more than 97% of the population
depends on groundwater for drinking purpose. In Dhaka, 82% of the water supply is abstracted from
groundwater, while three surface water treatment plants provide the remaining 18% (15). Groundwater is
being depleted in many areas of Bangladesh. The quality of drinking water in Bangladesh is a big question
now®.

Refer ences:

1. A.M.Clasina Baancing Responsibility for sanitation.

2. Idam. M. M, Barbhuiya. M. AK., What do we know about the water we consume: A
bacteriological analysis of Dhaka City water.

3. WHO (World Health Organization), Report, 2002.

4. UNCED, Protection of the Quality and Supply of Freshwater Resources: Application of
Integrated Approaches to the Development, Management and Use of Water Resources. The
United Nations Conference on Environment and Development, 1992(Agenda 21): p. Chapter 18.

5. Parson, A. and B. Jefferson, Introduction to potable water treatment processes. Blackwell
publication, 2006.

6. Assessment of the supply water qudity in the Chittagong city of Bangladesh;
http://www.arpnjournals.com/jeas/research_papers/rp_2009/jeas 0509 188.pdf
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(2) Objective

JCA Study Team (Composed of Nippon Basic Co., Ltd., Yachiyo Engineering Co., Ltd., Desh-Bidesh
Enterprise of Bangladesh) launched basegline survey on water selling business using bicycle-loaded water
purifier for consumers especialy of BOP (Base of the (economic) Pyramid) in low-income area such as
Shahzadpur and Korail under north city corporation Dhaka, capital city of Dhaka, Bangladesh.

The aim of baseline survey is to figure out current status of the poor with their health & hygiene related
risks in low-income as a customer of water selling business, and to examine the impact of water
distribution and hygiene guidance on the poor through the comparison of the results of baseline survey and
follow-up survey. The survey aso identifies low-income dwellers’ health vulnerability by contaminated
drinking water. The JICA Study Team also offered the participants who voluntarily agree to join in a free
trial program of pure, clean and tasty drinking water & hygiene guidance.

Specific objectives of the survey are shown below:

1. To identify the general information of respondents among low-income dwellers

2. To identify the maximum price giver about purified water selling among low-income dwellers

3. To describe the socio-demographic characteristics of household members among low-income
respondents

4. To assess the access of purified drinking water among low-income dwellers

5. To assess the knowledge about hygiene of water consumed among low-income dwellers

6. To identify the status of the currently supporting organization among low-income dwellers

(3) Methodology

This prospective cross-sectional study was carried out in randomly selected interviewee: a total of 51
households out of approx. 2000 households at the target area of Shahzadpur, and 55 households out of
approx. 100,000 (expected) households at the target area of Korail, under the north city corporation, capital
city of Dhaka. Each household had taken one interview, conversation and observation followed by other
family members. Pre-test had been done to develop semi-structured questionnaire. Face to face interview,
in-depth interview had been done. Interviews were conducted in front of respondents' houses as well as
inside of the houses. The study was carried out among adult population (18yrs and above age up to 72).

In Shahzadpur, the baseline survey was implemented in June-July 2012, and follow-up survey in April-
May 2013.

In Korail, the baseline survey was implemented in February 2013, and follow-up survey in April 2013. The
areas are largely representative of urban low-income areain Dhaka.
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Chapter 2 Result of the survey
(1) General information
1) Shahzadpur

As for the age of respondents, among 51 respondents, 31(60.8%) were from 31-50 age group, 13(25%)
were from less than or equal to 30 age group and 07(13.7%) were from more than or equal to 51 age group.
Mean age of the respondents were 39.6 yrs with SD of 11.8 years. It was found that most of the
respondents were of 31-50 age groups. Among 51 respondents, age group 18-72-yrs were study population,
shared their experiences, 08(15.7%) of age group 45-yrs were more interviewed to our survey than other

age groups.

Asfor their sex, 51 respondents are composed of 40 (78.4%) male and 11(21.6%) female.

Shahzadpur[BS]: age distribution Shahzadpur[BS]:sex distribution
7,14%
W <=30-yrs
H male
W 31-50-yrs
H female
W >=51-yrs

Almost al of the respondents were marginal vulnerable. Most of the respondents didn’t do the same jobs at
the same days. 06(11.8% )& 03 (5.9%) female respondents were houseworker (Kazerbua) or house-wife
consecutively. 23(45.1%) & 04(7.8%) did the full time job or specified the full time job or sick
respectively.

Asfor family income, 38 (74.5%) respondents earned TK 10,000-TK 30,000/month higher than other.
Most of the respondents 45(88.2%) LIC dwellers were landlord, lived there by born or for 2-42yrs, but
gradually he/she sold their possession and then rent the house TK 1000-Tk2000/month.

Shahzadpur: activity or jobs Shahzadpur[BS]: family
3, 6% income/month categorical
6,12% m full time 3,6%

10, 20%

u part time W <=10,000tk

m self-employed H 10,000tk-
30,000tk

W house-work m >=30.000tk

M others
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2) Korail

Asfor the age, among 56 slum participants, majority of slum dwellers 36 (64.3%) were from 19-45-yrs age
group who interviewed more to our survey study than others, 19 (33.9%) were from more than or equal to
45-yrs age group and 01 (1.8%) were from less than or equal to 18-yrs age group. Mean age of the slum
respondents were 38.3 yrs with SD of 12.3 years. It was found that most of the respondents were of 19-45-
yrs age group. Among 56 respondents, age group 18-yr-71-yr were study population, shared their
experiences.

Asfor their sex, among 56 dum participants, 37 (66.1%) were male slum dwellers while 19 (33.9%) were
female slum dwellers who were actively and voluntarily participated as interviewee.

Korail[BS]:age categorical Korial[BS]:sex distribution
distribution
1,2%
W <=18-yrs H male
W 19-45-yrs H female
W >=45-yrs

As for their jobs, slum respondents 18(32.1%) did fulltime regular job. Basically, most of the slum
dwellers had no full time regular job which they did with fractionsin aday or weeks or month [irregularly;
their jobs designed or specified was very difficult]. 05(8.9%) slum respondents did with self- employed
and look for job respectively. Most of the respondents didn’t do the same jobs at the same days. They were
very poor and marginal. Most of the slum female respondents 12(21.4%) were house-workers (Kazerbua).
Few of the slum community leaders got extra facilities from slum-made house business or from any other
organizations or NGO even they had in house out of the slum.

As for family income, 40 (71.0%) slum respondents earned TK 10,000 or less per month. The mean or
average monthly family income was TK9,714.

Korail:activity or jobs comparison Korail[BS]:categorical monthly
family income
= full time 1,2%
B <=10,000tk
M part time
u self-employed m 10,000tk-
B house-work 30,000tk
W >=30,000tk

M others

5,9%
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(2) Accessto drinking water
1) Shahzadpur

As for drinking water, 44(80.0%) respondents usually drank DWASA pipe water, 05(9.1%) filter water,
and 06(11%) both DWASA loose water and filter water consecutively. User of the filter water increased
after our water distribution, but the distributed amount was limited, it could not afford all of their drinking
water. According to the interview with respondents, they usually used DWASA pipe water & DWASA
stole water, lake's dirty water due to disconnected DWASA pipe lines or not built DWASA pipe water
ever there for cooking & daily needs successively.

Shahzadpur:kind of water usually Shahzadpur:kind of water/day for
drink/day cooking & daily needs
W DWAGSA pipe water
W DWASA pipe
Follow-up Follow-up wter
M buy from outside or
filter or lake's water
Baseline Baseline IDW/‘ASA stole or
m DWASA pipe water lake's water or
' ' ' gfilter ' ' ! TNT deep pump
0% 50% 100% 0% 50% 100%

As for water boiling, 48(94.1%) respondents didn’'t boil water before drinking due to unavailability of gas
and electricity or poor knowledge about hygiene at the time of baseline survey. After our hygiene guidance
was implemented, 16 (29.1%) of respondents started to boil water before drinking.

As for water storage, those who store drinking water inside increased up to 54(98.2%) after our hygiene
guidance.

Shahzadpur:usally boiled water Shahzadpur:drinking water stored
before drinking
Follow-up Hyes Follow-up m inside house
Hno M outside house
Baseline ® halo tab/filter Baseline M Didn't store
0% 50%  100% 0% 50% 100%

As for types of water container answered in follow-up survey, 51(around 93%) & 04(around 7.3%) BOP
dwellers covered potable water stored containers & didn't cover potable water stored containers
consecutively. It shows that the former increased after the implementation of hygiene guidance program.

Asfor willingness to pay for water, the number of those who don’t want to pay any and those who can pay
25-50TK increased after our water sample distribution. The average also increased from 18.3TK to 25.1TK.
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Shahzadpur:types of container Shahzadpur:desired to pay at
used maximum price
Follow-up Follow-up W Otk
W 5tk-20tk
M covered W 25tk-50tk
li M not covered li W 270tk
Baseline Baseline m 300tk
0% 50% 100% 0% 50% 100%

2) Korail

In baseline survey, 49 (around 88%) slum dwellers drank slum water-sellers’ supplied unhygienic water
[eg. Jill/lake's water/Banani, Gulsan, Godown, T&T &TB-gate pumpwater] and O7(around 13%) so-
called DWASA piped water respectively. In follow-up survey, 30 (around 54%) respondents usually drank
slum water-sellers’ supplied unhygienic water and 25(around 45%) so-called DWASA piped water
consecutively.

According to the said result, the number of those who used so-called DWASA pipe water for cooking and
daily needs also increased up to 45 (around 81%) in follow-up survey.

Korail:kind of water usually Korail:kind of water usually used
drink/day for cooking & daily needed/day
® DWASA pipe B DWASA pipe
water
Follow-up Follow-up wter
B buy from
outside or filter
Baseline or lake's water Baseline B DWASA stole or
M DWASA pipe lake's water or
! ! ' water & filter ! ! " TNT deep pum
0% 50% 100% 0% 50% 100% P PUmP

As for water boiling, 42 (75.0%) slum dwellers didn’'t boil water before drinking due to ignore the
knowledge of hygiene or contamination of water, unavailable & high price of gas, eectricity & wood or
fueling sticks. After the implementation of hygiene guidance program, those who boil water before
drinking slightly increased from 13 to 15 (around 27%). Also, after the hygiene guidance, respondents who
store water inside their house slightly increased from 52 to 54 (around 97%)

Korail:usually boiled water before Korail:drinking water stored
drinking
Follow-up o

Follow-up H inside house

Hyes )
mno ol M outside house
Baseline = halo tab/filter aseline m Didn't store
0% 50% 100% 0% 50% 100%
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As for water containers, 52 (around 93%) respondents used covered containers to avoid contamination or
maintained hygienic activities in baseline survey. After the implementation of hygiene guidance program,
54(around 97%) used covered containers.

As for willingness to pay for drinking water (in 5 gallon bottle), probably due to our free distribution of
purified water, the number of those who don’t want to pay for water increased from 0 to 10 (around 18%)
in follow-up survey. The average of the amount of willingness to pay also decreased from 131TK in
basdline survey to 48TK in follow-up survey.

Korail:types of containers used Korail:desired to pay at

m Otk
10tk
20tk

m 30tk

m 40tk

m 50tk
100tk
m 200tk

300tk~

Follow-
up

Follow-up

M covered

M not covered

Baseline Baseline

0% 50% 100% 0%

50%

100%

(3) Knowledge about hygiene
1) Shahzadpur

Potable water coverage in LIC area was deficient which depended on practice or knowledge of hygiene of
people. Hygienic practice and knowledge of hygiene were also very low level at LIC site. After the
implementation of hygiene guidance program by JCA Study Team, frequency of washing hands
drastically increased. Those who wash hands less than 10 times/day decreased from 90% in baseline
survey to 10% in follow-up survey, and those who wash hands 10-20 times/day increased from 10% in
baseline survey to 45% in follow-up survey.

As for the frequency of washing inside of water container, there was almost no difference before and after
hygiene guidance program: about 50% of respondents washed inside of their water container once a day.

Shahzadpur: frequency of washing Shahzadpur: frequency of washing water

hands/day container
H once/day
Follow- 101 FOIL:(;W_ W once/2-3days
W ~10 times
up B ~20 ti W once/week
~ imes
Baseline B ~30times | ||Baseline once/mont
W 31 times~ H do not wash
I I I 0% 50% 100%™ no container

0% 50% 100%

Asfor frequency of getting diarrhea of the most vulnerable member of the family, those who have diarrhea
twice a month decreased from 71% in baseline survey to 23% in follow-up survey. Note that the grant
project of the repair of water pipes under the financial support of ADB had been started from January 2013,
so we cannot say that our purified water distribution was the only one factor to decrease the frequency of
diarrhea.
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As for the reason of diarrhea, 19% of respondents did not know possible reasons of diarrhea in baseline
survey, but after the implementation of hygiene guidance program, the number slightly decreased up to
14% in follow-up survey.

Shahzadpur: frequency of getting Shahzadpur: reason of diarrhea

diarrhea
B once/month B contaminated food
Follow-u
Follow-up B twice/month P B contaminated water
u 3 times/month _ ® his/her health
Baseline B 4 times/month Baseline '
B don't know
| I { | B 5 times-/month t 1 1
0% 50% 100% 0% 50% 100%
2) Korail

In Korail, after the implementation of the hygiene guidance program, frequency of washing hands
increased as follows. Those who wash hands less than 20 times/day decreased from 60% in baseline survey
to 40% in follow-up survey, and those who wash hands more than 31 times/day increased from 32% in
baseline survey to 56% in follow-up survey.

As for the frequency of washing inside of water container, those who wash inside of water container
increased from 56% in baseline survey to 69% in follow-up survey through the hygiene guidance program.

Korail: frequency of washing hands/day Korail: frequency of washing water

50%

100%

container
H once/day
Follow-
Follow- B ~10 times up N once/2-3days
N H ~20 times m once/week

~ i ; H once/month
Baseline B ~30 times Baseline

M 31 times~ | B do not wash

M no container

0%

50%

100%

0%

Asfor frequency of getting diarrhea of the most vulnerable member of the family, those who have diarrhea
once a month decreased from 36% in baseline survey to 30% in follow-up survey, twice a month increased
from 45% to 70%, and more than three times a month decreased from 18% to 0%. Specific result or
tendency which shows the effects of the hygiene guidance program could not be observed.

As for the reason of diarrhea, there was almost no difference before and after hygiene guidance program:
about 18% of respondents still didn’t know the reason of diarrhea.
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Korail: frequency of getting diarrhea Korail: reason of diarrhea

W once/month

Follow-up B contaminated food

Follow-up
W twice/month

-. B contaminated water
M 3 times/month

m his/her health

Baseline M 4 times/month Baseline

M 5 times-/month H don't know

0% 50% 100% 0% 50% 100%

(4) Supporting or ganization
1) Shahzadpur

In Shahzadpur, some respondents knew the activity related to safe drinking water supply & sanitation by
NGOs and donors such as BRAC, ADB, Dhaka City Fire service, PCC, and Manuser Janno Foundation.

Status of supporting organization Frequency Per cent
Name of NGO related to safe

drinking water supply & sanitation

Don’'t know 36 70.6
BRAC 03 5.9
ADB 02 3.9

Fire service 01 20
PCC 01 2.0
(JCA/DBE) 06 11.8
Manuser Janno Foundation 01 20

2) Korail

In Korail, some respondents knew the activity related to safe drinking water supply & sanitation by NGOs
and donors such as UPPR, DSK, local university team, Army with DWASA team, and Heed Bd.

Status of supporting organization Freguency Per cent
Name of NGO related to safe

drinking water supply & sanitation

Don't know 46 82.1
UPPR 02 3.6
DSK 04 7.1
(JCA/DBE) 01 18
University team 01 18
Army with DWASA team 01 18
Heed Bd. 01 18
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Chapter 3: Findings other than questionnaire (Interview record)

(1) Shahzadpur

Supplied DWASA water through tube-well was not hygienic. People want to buy pure, clean and
tasty drinking water at TK 20 to TK 40 or cheaper. DWASA cannot provide available water there.
The demand of purified drinking water rises day by day.

About 2000 households which have at least 4 or 5 members or more, total population will be 8000. 70
households or 250 or more people use one tube-well connected with DWASA pipelines. DWASA
usualy supplied water from 4 or 5a.m at morning to 12 p.m; 2 or 3 pm to 5:30pm; 7:30pm to 12 am.
A long queue was observed during peak of the time of water using. Some of the people drink water by
filter tube-well water through clothes. People bathe with dirty Lake’ s water mixed with soap powder.
In rainy season, DWASA pipelines connected with leaky sewerage lines have been exposed lots of
water-borne diseases or diarrhea, cholera, hepatitis etc. Some of the landlord wanted to construct flat
houses immediately there. Financial crisis and level of education minimized the hygienic activity
there.

Due to financial problem, many people cannot buy purified drinking water. Some people were
unwilling to attend there a free campaign programme due to busy daily worker or head of the
household to earn to mouth. Some of the managers were representative of around 13 landlords there.
13 managers were supreme powered there. Some people or few managers were suggested to meet
among Landlord, Government and DWASA to minimize the water problems.

The survey site is extended from North to South. From the starting North, 1% four houses has gas
rather than other. One of the people told that even though gas is available but manager cannot permit
use the gas or boil water or cooking food. Two managers were there very aggressive to talk with me.
Landlord paid al bills like water, electricity and gas. DWASA supplied water there through meter or
regulator. Some of the people proposed to set purifier Cycloclean bicycle equipment to supply
available purified water there.

DWASA supplied water was suddenly appear well and clean or dirty or muddy or smelly, they
reported. They had no knowledge about risk factors and diseases related to health. Few people bought
ordinary filter machine to drink purified water. Suddenly found DWASA’s bad odor smelly water
rather than Lake's dirty water. Most of the people there cannot understand reasons of diarrhea. When
people felt diarrhea or water-borne diseases, doctor suggested them to drink purified water, then drink
as usual DWASA’s water directly. Few people boil water, if DWASA’s water is more turbid or found
excreta or found earthworm.

Some people say that they are fine now because including house rent about TK 1,000 -TK 200
minimized all of the bills but when water collect from another source such as DBE, then they wonder
who will pay this water bill.

Only 15L-20L drinking water as possible to buy per day but other househol ds purposesiit could not be
possible.

One of the managers proposed to me, with bicycle purifier equipment to treat the DWASA’s water to
as supply purified water among low-income people at survey site. But then question will be raised
who will pay purifying cost or expenditure.

Asian Development Bank (ADB) would change old DWASA' s pipelines, service connections and old
water meter or regulator.

If put Cycloclean machine at the survey site and prepared purified water as well as to supply directly
to vulnerable people then reliability will increase.

One person says that usually DWASA'’s water couldn’t find bad smell, if sewerage lines leakage to
connect with DWASA' s pipelines, then found bad smell.

Two of Hitoshi Bangladesh (NGO) personnel told me that after Eidul fitar or Eid festival or
specialized day after end of the fasting now or on August, under supported of ADB, China, and Local
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NGO, Hitoshi Bangladesh would start their work to repair DWASA'’s water pipelines and settings to
stop illegal lines, during that all DWASA (supplied 40% surface water and 60% underground water)
supplied water would close at the survey sites.

If DWASA water is stored for 2 or 3days, discolored water as red would be found.

One shop kipper of Shahzadpur replied that he boiled water before drinking at house and drinking
filter water at shop.

One of the caretakers of Shahzadpur replied that in spite of availability of DWASA piped water,
Cycloagua water is necessary. Previously supplied water found bad smelling which existed at the LIC
area. Frequent hygiene session conduct must be required.

One of the respondents replied that financial unavailability was the main barrier to buy Cycloagua
water.

One of the respondent previously or before conducted the hygiene session, bathed with lake's
unhygienic dirty water.

One of the shopkeeper said that previously supplied DWASA piped water was rusty colored with foul
smelling & boiled it before drank but existing new set up DWASA piped line supplied water was
fresh & transparent which drank directly without any treatment.

Another shopkeeper informed that existing newly supplied DWASA piped water which stored or kept
in pot is cooler than Cycloaqua water. So, DWASA piped water preferred more at LIC people.
Required hot-cold purifier & sold 2-3-jars/day. BOP customers preferred 500ml, 1L & 2L bottles.
There was about 7000 to 8000 population. There were 11-tube-wells which were adjacent to DWASA.
Another shopkeeper replied that in summer he sells 6-7-jars/day and in winter 2-4-jars/day; also
required 1L & half liter bottles water. Previous DWASA piped line was leaked but now he could
access repaired water line easily.

One of the manager of house-owner replied that existed DWASA supplied piped water sometimes
found dirt, rusty colored & turbid but had no any foul smelling. So, boil before drink or drink water
through clothe-filter.

Another cake-maker replied that previoudly stored water in alarger pot but presently stored it in the
smaller bottles which remained cold.

Another respondent replied that should conduct frequent hygiene session at least two program within
amonth.

Another respondent informed that bathed with lake' s dirty water due to crowd in water stored or bath
queueline.

Another caretaker of house-owner of Shahzadpur replied that to conduct more hygiene session to
develop more clients or water customers or to increase awareness. First JCA Study Team started
hygiene session to increase aware L1C people.

Another respondent replied that DWASA pipe water available & got fresh water which satisfied him.
Another respondent replied that in spite of available DWASA pipe water needed Cycloagua water due
to more fresh than DWASA supplied water.
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(2) Korail

® Frequent hygiene session or conduct was needed there.

® Very few slum dwellers paid water bill including house rents there. Mgjority of the sum dwellers
paid water bill about so-caled DWASA pipe water and TNT deep pump water [more fresh and
hygienic than slum supplied DWASA pipe water] usually drinking water and usually use for cooking
and daily needs respectively. Hotel paid 1900 taka/month for slum supplied so-called DWASA
cooking and daily needs water.

® Hygiene listeners satisfied or enjoyed the hygiene session but strongly appeal to take effective action
immediately on present unhygienic or odorous water status. Hygiene program taught them the
importance of hygienic water to prevent the disease especially water-borne diseases. They learnt and
enjoyed Japanese hand washing practice and aso watched Meena (popular cartoon program in
Bangladesh). Hygiene program was effective: it would be better if it conduct each and every months
or 3-months after. Children more educated and enjoyed through hygiene session and also most
vulnerable to water-borne diseases. Hygiene session was the indirect market selling process.

® Sometimes slum dwellers bought 250ml loose bottled free zed water by 5 taka. Some slum
shopkeepers filled or poured loose water to empty bottle into freeze[1.5L/5.00taka to 8 taka; 2L/10
taka; half liter or .5L [2-glass cold water sold 2 taka] from TNT deep or so-caled DWASA piped
water.

® Hotel cook replied that needed 10 jars or more water/day [per jar bought 30 taka; per day paid 300
taka for potable water] in both summer and winter seasons. Hotel provided freed so-called loose
DWASA piped drinking water.

® Very interesting findings there that so-called slum water sellers’ supplied so-called DWASA pipe
water which didn’t consume themselves but used from TNT deep pump water for drinking, cooking
and daily needs.

® Around 70-families built TNT deep pump located north side of the Mosharof’ s bazaar.

® One of the rickshaw-garage-owner had 30 rickshaws with 50-rickshaw drivers who interested to take
jar water with hot-cold purifier. Rickshaw drivers chose cold potable jar containing water after
returned to garage or station or shop due to summer or extreme hot.

® One of the community leader replied that they used two types of water there such as TNT deep pump
water for drinking and cooking, and so-called DWASA pipe water for bathing. Some of the slum
businessman lived outside of the dum but there had rickshaw garage, cow’ s farm and shops etc.

® Took TNT deep pump water 40L/day paid 100.00taka per month.

® One of the hygiene listeners said that unhygienic food also caused water-borne diseases. All station
places of rickshaw are available for cold potable jar water or with hot-cold purifier. Per jar
bought=30.00 taka; per day required 2-3-jarsin summer but needed 2-jarsin winter season.

® One of the shopkeeper required 6-jars/day; per jar paid 10.00 taka; if took 3-jars or more jars then
gave 1-jar freed from water dedler. If water dedler provided hot-cold purifier to a business place then
they took security money.

® Another respondent replied that in so-called DWASA piped water he found yellow matters, black dirt,
foul smelling, ant it was not drinkable even bathing felt bad odor or even after boiled felt bad smelling.

® Another respondent replied that boiled water was not effective because spouse and head of household
suffered with diarrhea. Filter water was unavailable that time.

® Another shopkeeper informed that he needed 5-jars of potable water/day to pay 10.00 taka/jar.

® Another slum community leader as well as Govt. employee replied that originally the water which
drank was not purified; wireless-gate had no any water pump facilities like Mosharof’ s bazaar.

® Another shopkeeper replied that about 20% slum dwellers drank purified water. Existing slum
supplied so-called DWASA piped water found bad odor of bleaching powder. Water is supplied less
in summer due to production was less in summer.
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VIALISA- Netherland supported organization: all teachers including students [total 66] drank so-
called slum supplied DWASA piped water through Pure-it filter directly.

Another respondent of Boubazar replied that existing sum supplied water found foul smelling even
after boiling. The water was not suitable for potable or even though it was unsuitable for toilet.
Sometimes the water is drunk through cloth-filter.

Community mobilizer of DSK shared that already DSK built 70-water reservoirs out of approval 100.
Total water point will be 400- 500. DSK worked through water Aid and SIDA [Swedish Internationa
Development Cooperation Agency].

Assistant teacher of GFMS as well as respondent replied that the school was supported by German
and Audtraia; there about 253 students and teachers who drank slum supplied so-called DWASA
piped water.

One of the shopkeeper informed that he didn’t boil water in summer but boail it in winter. There slum
supplied local water or so-called DWASA piped water poured into half liter, 1L and 2L empty bottles
to cool into the fridge for drinking. Half liter about 50- cold bottles water sold/day, 1L cold water
bottles about 10-12 sold/day and 2L cold bottles water sold about 4-5/day.

PRAN-company of Bd. Supplied potable water and juices into the slum [Jami bazar] through minivan.
One of the shopkeeper informed that existing DWASA supplied water sometimes closed or scarcity
due to extreme hot or summer. Whole day 500ml sold about 1 to 2TK. But if bottle into freeze it
would be sold more. If half liter water converted into the water packet will be sold by price 3.00 taka
to 4.00 taka about 100-200-packet/day and 1L water also converted into water packet will be sold by
6.00 taka to 7.00 taka/packet.

One of the tea shopkeeper informed water crisis or scarcity over the slum existsin spite of continuous
supplied of DSK pump. Community leaders of slum will get more advantages. Rickshaw garage
related or near to tea-shop sold 5-6-jars/day or grasped more potable water market to BOP customers
or rickshaw-pullers or rickshaw-drivers especially in summer due to extreme hot. Rickshaw drivers
preferred to mix testy saline (Bd. made) with filter cold water of shop after pedaling. Tea-shop
keepers grasped more BOP customers or rickshaw-pullers than hotels.

Another tea-shop keeper replied that Godown bosti, Baidayh bosti and Arshad nagor had no hot-cold
purifier machine but only it had in his shop.

One of the hotel-owner of Mosharof bazaar bought water from Banani DWASA water pump through
rickshaw fare about 60-100 taka/day. BOP customers didn’t prefer filter or jars water but preferred
loose water or cold fridge water.

Another hotel owner of Jami bazaar, required hot-cold purifier who desired to pay at maximum 35.00
takaljar if provided hot-cold purifier but if didn’'t provide it desired to pay at maximum 30.00 taka/jar.
Sometimes drank either boiled water or filter water. Regular in time and continued supplied the
potable water especially in summer to the shops or tea-shops and hotels.
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Chapter 4: Conclusion and Recommendation

Overal, the study found that water contamination, scarcity of water and gross unhygienic human behavior
are mgor public health problem in the mega city, Dhaka. The problem can be resolved through
Government’s cordial effort. To establish new technologies treated with surface water such as lake's,
river's, pond’s and canal’s water etc. and launching health educational programs through mass media and
ensuring safety and corrective approaches. Poor monthly average family income, poor knowledge about
hygiene and sanitation related to diseases and illiteracy or below level of educational level were barrier to
develop their hygienic behavior.

According to Chapter 3: Findings other than questionnaire (Interview record), we found that peoplein LIC
area have suffered from bad quality of drinking water provided by DWASA and other private water seller
who sell the bottle water which is contaminated or not purified in appropriate ways. Considering the
current situation of access to clean water and hygiene condition in LIC area, we JCA Study Team have a
large chance for marketing of Cycloagua. But prior to water selling, we need to make efforts to meet the
needs of LIC peoplein terms of reasonable price and regular delivery of the products, and customer service
such as provision of dispensers.
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