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DPHE 3 524847 9> Arsenic Mitigation-Water Supply Project D17 ¥ ¥ —3— b Td b, 7
0¥ x 2 b it DPHE PRIZER3L S L5 Project ManagementUnit (PMU) 2k h EE S h3,

DPHE @ & ERMENOBY MADMEm, UT0d ) LEHEhD,

@ DPHEDF v+ 1NV 5 4 —ORE

DPHE DEE BN EMEHRIA+FTH B LD RFIE {, #80 PMU b DPHE IS
BULENDLLDOD, TOREIRIL-bDEL S,
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! EE Chinagong Circle
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Superintending Engineer
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MHFW O 8z iR & REEER (DFP) 3 ), 205 bRREA L ZHMBIowTE
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LD AT & JoAt, FE4EHD & Department of HealthEducation 252 FExHEiHY & 2 b, BRY
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HBEDLZAH, BEOEEANLERKEN 2, LEEETLVWRZELH I LIRED
BEBDLTWE, LAL, HOKBEOHERLHERSWKROGEIZO VTR, #HFEH
Thbe T, CELIIRBOA DL LYWHEREI RO RWE, ¥y I UL LR
CERTAZENTERY,

5 e EhRERBOMA

NIPSOM Cid, MBIA ¥ FOY ¥ ¥ 7 — W REVRAR LS L EREERE (7545
DIRNT YR 2 0MARORETT AN — kD3 :0D) 2ERELLS L LAH B
EMLME Rbh) PRAERNISOMENRDY, REZFrI Ay bO¥RES
CHEoTWA, LML, FH (12RFMUERE L TEAZG2M)) LABEDOME
DIy, LEZELERYE LI LLECAST I OMEND b,

22 EREFEHEERSOBEEL SRR

2—2—1 HEEEIBA

NS FVaBRFE LT, EAL22H 5 e RERMEICI AL o0i1c, BRLENKE
B4 (National Steering Committee) A'RE X7, TOEBSOBEII MHFW QA E HHD
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BETOAXN=Y AL, RDOEBNTHE,

(1)
2
3
@
)
(6)
0
(8)
®
(10)
(11
(12)
(13)
(14)
(15)
(16)
(17)

Minister, Ministry of Health & Family Welfare Chairman

Cabinet Secretary, Cabinet Division . Member
Secretary, Ministry of Health & Family Welfare Member
Secrétary, Ministry of LGRD, Local Govt, Division Member
Secretary, Ministry of Water Resources Member
Secretary, Ministry of Env. & Forest _ Member
Secretary, Ministry of Education, Science & Technology, Science Division Member
Director General of Health Services Member
Director General of Environment Member
Director General of Geological Survey Member
Chairman, Atomic Energy Commission : Member
Chairman, Bangladesh Water Development Board Member
Chief Engineer, DPHE * Member
Director, NIPSOM Member
Director General, Agriculture Extension ' : : Member
Managing Director, Dhaka WASA (Water Supply and Sewerage Authority) Member
Country Representative, WHO ‘ Member
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(18) Chairman, Rural Electrification Board Member
(19) Head, Dept. of Occupational & Environmental Health NIPSOM Member
(20) Joint Secretary (Public Health) Ministry of Health & Family Welfare Member-Secretary

& D% 1997 FFiZ(19)D NIPSOM #2 6 D X 73— 3%, Head, Dept. of Occupational & Environmental
Health #* % Head, Dept. of Health Education {= M & 2o 72, ZOEBRMNEEB &L, MEFEMO
EFEME~ORDHATREL, LEMBECNTAERYRETAIL2HHE LTV S,

ZOBFEMNEEBSOTIC, 1964£ 103 THIZ, XD 220FR& B IR,
(1) Arsenic Technical Committee (ATC) (b EHEWNERS)
(2) Scientific & Research Committee (SRC) (Bl - it BHA L)

LEBFRTZREORICIZ, ELIZROIDSDFIHN - J—F v XX N—ThEb N,

(1) FEHEHE . Y% =MHFW, F{ELHM =Dept. of Occupational & Environmental Health,
NIPSOM
@ KRB AEAY | 854 =LOGRD, KT =DPHE 5 & UIGET 2R
() eFEFROBIFMRE LW | WEMRM=BWDB, GSB, Atomic Energy Commission, Dept. of
‘ Geology of Dhaka University |

CEHWRBERD A /8=, 1996E 10 ABET, RDOLBN THh 2,

(1) Director General of Health Services Chairman
(2) Additional Chief Engineer, DPHE : Member
(3) Director General, Geological Survey of Bangladesh Member
4y Director, NIPSOM Member
(5) Director Planning, DGHS - Member
(6) Director PHC&DC, DGHS . Member
'(7) Director, IPH Member
(8) Director (Admn.), Dept. of Environment : Member
(%) Director, Ground Water Circle-2, BWDB Member
(10)  Head, Chemistry Division, Atomic Energy Commission ] Member
(11)  Head, Dept. of Environmental Engineering, BUET ' Member
(12)  Associate Professor, Dept. of Geology, Dhaka Univ. Member
(13)  'WHO, Sanitary Engineer ‘Member
{14y Chief, WES, UNICEF ' ' Member
(15)  Head, Dept, of Occupational & Environmental Health, NIPSOM - Member-Secretary
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Chairman, Atomic Energy Commission

Director General of BWDB

Director General of Environment )
Director General of Geological Survey of Bangladesh
Chief Engineer, DPHE

Director, PHC&DC, DGHS

Head, Dept. of Occupational & Environmental Health, NIPSOM
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A PY
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National Steering Committes

Chairperson: Minister, MoHFW

Member Secretary: Joint Secretary, MoHFW

Member: Secretary, MoHFW / Secretary, MoLGRDC / Secretary, MoWR [/ Secretary, MoEF /
Secretary, MoEST / Director General of Health Services / Director General of Environment /
Director General of Geological Survey / Chairman, BAEC / Chairman, WDB / Chief
Engineer, DPHE / Director, NIPSOM / Director General, Agriculture Extension / Managing
Director, DWASA { Country Representative, WHO/ Chairman, Eural Electrification Board/
Head, Dept. of Occupation al and Environmental Health, NIPSOM

Scientific Research Committee
Chairperson: Chairman
Bangladesh Atomic Energy
Commission (BAEC)
Member Secretary: Head, Occupational & Environmental Health, NIPSOM
Member: Director General of WDB / Director General of Environment / Director
General, GSB / Chef Engineer, DPHE / Director, PHC & DC, DGHS

Arsenic Technical Committee
Chairperson; Director General, DGHS
Member Secretary: Head, Occupational & Environmental Health,
Core Group NIPSOM
Dr. M.A. Wadud Khan Member: Additional Chief Engineer, DPHE / Director, NIPSOM /
:Dr. 1 M. Akhtar Ahmed [ Director General, GSB / Director Planning, DGHS / Director
*Dr. M. A. Hadi, NIPSOM PHC & DC, DGHS / Director, IPH / Director, Dept. of
Environment / Head, Dept. of Environmental Engineering,
BUET / Associate Professor, Dhaka University / WHO /
UNICEF
|
i I {
Sub-Commitiee Sub-Committee Sub-Committee
Water Analysis & Altermative Health Hazard Source of Contamination
‘Water Supplies 1] Convenor: Prof, M. A, Wadud . ‘
o . Detection
Convenor: Mr. M. A, Siddique Khan Convenor: Mr. M. Khurshid
Addl, NIPSOM
) . Alam
Chief Engineer DPHE Director General,
GSB

-2 ERcEUHREASOAED
(Hif&) Arsenic Contamination of Drinking Water in Bangladesh, WHO,
1996Public Health Section-2, MHFW, 1996
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EOERENEETH S, ‘
FEUHFOAEHRT B FECRA 2 TS 3 V4 B ROEHFIE L RI5RO
MLEC S ERET B LEFR TR, T CROHFORMA S LRDEOKE
BRBOKETHE, T, WAOHAIZOWTIE, BRSO ML 6 EA LB
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DPHE ®F KT, 50 ¥ 7T 150 % TV ORBEE LT > T b,
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HUEUFRAZLEML TV,
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USGS T4, GSB(Geological Survey of Bangladesh) % 3{t+ 5 BHE A3 . HhAREY % FoBR1R
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2—4 NGOOZERR

Ny T7772Tid, BH2HONGOMER L TWAEEbRLTWA, BHORSIc L o1
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Fv b7 -7 OEBIKRICOWTHET 5,

2—4—1 BRAC .

BRAC (Bangladesh Rehabilitation Assistance Committes) 1%, BT OB 1972 BT X h, B
FEIL 18,000 ADAS v 7 L 30,000 ADN=+ F AT~ PDA NI YIFL2EHDT 0%
V55,000 D TEB 2 ERTAZOERKONGO Thd, cRETCHREEOHE OB+ #
WTELILbHoT, HERO L EBRME IS T 2R AL ML, LENPI L2008
EET-oTEI, o

H—it, £E 800 AFDOBRACHAFRFHOEHEO L EREL, 1997F€ 108 & 11 B 25
EL, FOHRBEEER LA ETHL, ETI. FAENAE RAEIITFr ¥ P71
RONVH VLRV, S0 FOBHE 11,954 K0 FiRE % NIPSOMBD 7 4~ F &
v PTHEL. HRICERHFKROBKAZLH L L IWELLEZ L TH I, RELKDOHEL L
TH 329NV o B e RIRBHC, BEROEBFIAZEDTE L,

2RARHEEAEHIMBHBOREINE, 74—V FF o PE2FBLEELHMPTE LAWLE
RELT, F0 L=V 7 DREEEo TV 2 82 F L TWE,
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2—4—2 TITEFEXY FTI—7 (AAN)
FRBEEWRICENT, 7V70 L EHRBAEOFHRZRCMERRO DB LTY
HNGOTH 5,

199542, ANdhy ¥y CHINLECET 2ERSHICBMLT, SV 7572t
LRI L BHTRERIEN o THBIEEHD . 1964 R ACTFHRALEE2Fo ooV -1
Wiy arfg ity PR E LTRELLZNPSOM LY ¥ A HEETFHEESLEBHL
BH6, 199743 AR oEHFOLRRENE, E¥HE, ABHLSAEL 2 ERLTE
AANBIT A=V FFy b 2o T YA HOEHPFREGHL, *OR/ERFBRET LIRS
WLUTE- e R RBRIE, WHOEBD AV F - AV 7 STV afke® (19974) CRE
SNTREBLHY, F0%REHTITFORIELLEZ74 =L EEy FFAMDERITE L o7,

1998 4E 2 BIc £l L BERARTOEMHEETL, [SEE0ERNYT VRELRZEIR, 4
. EMAT RSy OREFELEREHRT L L, BEG - HANEETORSN 2B HE
DEMELELTRER ] EEATVWE,

1998 4E 4 Ad 6 i, BABEMESLERTR—) Y7tk 2 HERELT- T, BFK~
DERIBHOAN =X LERHTL—FT, ORSCHAHAO VAT L, =S vk =)
YIRSl LR ENSE . CELKEROHOOBEEL Vv Ay HTERTAIILIZL
TWwi, ‘ ‘ -

3. BHAERROME
BN S A B 5 BB R RBNIC L BF 27 55 H LY 2o 4 Y TIHIE
DOEFEBILROLBY CH L,
ERBEHIAE . 198446 H (5594
RBATHRE . 1985428 (56 04)
THETHIE . 1986418 (56 14)
BT eE0lEfsRoBELRT,

3I—1 FATHLHBE

1984 EFERMBEMIC L VRIAFT 3 HFF, BRI AFWEB SN, BAR 4lkm & 43t
AU AGPREENTHRARLRBL:, 0%, FEROMIMICL Y DPHE OMBEOFTHIC

20



IN3AFOHF LR L THRAALHIEL TV 5D, 19954 12 Biz, EEIEHIc L o Ti@I a

N1 ATOHES S EHY_EO L ESRE &R S DT OMER 1 L CHE I H
Twd, HEDLENEHFRITEOR) T, 2B, BEOLEEARLRET 5720, 3
BFRIZZ M+ ORBRABRETHTTS L I WERDSEEBL 2. 2750, No. 3DELEFD
HEEBIEE Y b LTHBIDRRFTRTH 2,

No BT WERE HFORE eEEHE REH

1 Malupara g sh 107m  0.02mg/1 96 4F &
Kederganj '

2 A Municipality Campus  E#EEH 107m 0.026mg.”1 964 8 R
2 B+ Banganpara b 107m 0:12mg1 964 8 A
3* DPHE 3877 JRELAF 1k 107m 0.052mg /| 9% 4 9 A
4 Zilla Parishad LA 108m 0.26mg.”1 964 12 A
5 Bus Terminal ML 108m 0.23mg./| 96412 A

() *REEKBRPHOFFERT,

FaT7FyHAOEADE 152,000 A, #AKAD 86,000 A ; 3K E 2,500m¥/H, 42 a
B2,120 ¥ BTy KEA—S —RRESA TRV, HEHBMNOENOEERLBRIZE h i
RENKEDEEITL ENTW D, K 70RERBIE 5:30—9:00, 12:30— 14:00 KU 17:30
—1B30 DRT 1 B9 6 BRAME KL TV 5, HEOBFIZ 1 QIZIZ 10MAE SR TV A, #
BICEDRERMIRET A LB 5,

19984 3 A 18 H, R MERIR % A4 > 7BEER M (12:30— 14:00) 1SBI%E L 72,

CORHIEEORRD S No.l £ No2B DR Y TORBERTH o708, Ry 7HhLBNIL
KEBOFBHE TS 7~8m BE, BVF T 2~3m BEOBRIEAEI B 2 h. R30I
HOLPERIC/IZ AT LR LN,

RE, FaT7 ¥ FHATEROHFIREPTHLH, 0 L4XOEEILH VTN
IR L7z $RELBIX, 19984E3 A 22 B CH 2, BN TELholohEid, N4 T IS4
HRERPBRN WD TH D BN L4 ROHFRY 7V L DPHE 7 V5 Hicgh ., [
FEIRUBIFFEBI b, BRIEAkDEEBY,
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HEH  RE (@) SECERE (mgn) WMEEZERE (mgl)

1 350 0,04 0.02
2A 350 0.02 ' 0.026
2B 350 0.03 0.012

5 354 0.02 0.023

CORBILEBE, HF 1L 2BTLEREMATRILY OB 2D, EEHE LTIk L
00ImgN WL BB ENV I FUaOFEMEIELTLEI ZLAHB LA /2. 2BHF L,
ATEIRIEMEE Y 23U LBEREL 2oTWAZ L6 WERAMLD 2~3 2 AIC 1 EIXH Y
VR LTDPHE 2 M+ I RICTHHT L LIBB L, 7. FOKRIZDWTIEIICA /8
YIFFYABERICHE T L) Lk TIRE L2,

3—2 YVt IR

FaTTY AR ERL 84 EREEEREHN L b YEICTEHE 3 A FT, HAKIME3 2
PSR SN, FOAE 19km & AFKE 14 %D o TIRKEMIBE L. #0, BERON
DNCHHALT B 72810 DPHE 1< & ) 4 7 B0 4B ACEANELE & h, BARE b # Dkm MR S T
RERE S2km 2 DS BIZEoTWS, £57KB LAXSBEEM 100~ 15012 miTh . BEXK
BOFRER LS, EMH5 km 2RI TVD, AKREI 2 ARTOREN SN TV D, BE
HBIKREOLBY Thb,

No S L RN LERRHE _#ARRH

1 H ¥ 7 No. 2 Uil T 0.01 mg/1 97412 A
2 A 7 No.4 Sl th 0.01 me/1 974 12 f

Va4 SRR O AL 100,000 A, #BKAL 25000 A, #AKE3,960mYE. 23427 ¥ 3
2020 rERTC, KEA—F -1 FaTy AR LFEL { BRI OEN SRR T AR
AahTwnad, RY7OBERBIIHY 7L VEBL T-BTE2WH &RV 7tk 2 1 H
Wi D IEAEER ML 0BMTHL, BRI ] B I0BMER IR TV D, fEo T, HHRR
AOFEEOHNILEENRMOEECHEIINLTEZ LELLNDL, L2 L. EBA»LOE
BLMDIZ200EE TR 2AFMORIEZER LAY 7+ RB T8 B2 R TIRYT
Hb,

FEHOYE I AR EEFTRFBRELTVWAS L0, 2k h OXKEIEBRIZEDRTVWS

THEMEAH ), EFERYLHERFRAAOERIETING, BRKE DR PVC A DPHE B I
RS STV DA AR TEF CHFRAIC L - THE ShERRTOMORE £ &
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By 2R ER TR, BYRMEFLETHE, COPVCEHOREIZBAL TikF =
T ¥y AT b MBROFRALFR 6N,

3—3 VoUOHLUHEONEORE

¥ Manikganj DXL 1994 FBREETT > ML L TR SHBHIBH L TA L B L,
FERICHRED L RERR SN 1996 4 12 A LR EDIHRAER &, Netherlands-Bangladesh
Development Cooperation Program @ 18 # 1¢= ~ b (18 District Towns Project} O TR
R LAKRE 2o bOT, 1998453 A 24 B EBKXEE 3,000m’/ HOERM
HiEh#HTAME L LTHRRDIET E NI,

BEAHLLTHEAL TV RAF 3HORKD LR LEOETHRIIRDEN TH 2,

As  :0.07~0.08mg/l
Fe ©7~9mgl

COFKICESER & LTHILHE K (Femric Chloride) AT L., RO 95% 3Kl
EHLFIo L L. 1984E3 82681875 ¥ BRI RBEIROLD] o4
FzERAYT., 27 L~3avnAR I AMBTHIEFTHo i,

BRELI0 yFIE@ASKEIRKE LTWAEN, bERFIERITENOTHEAE TK40 A
REKTKIS0~200L 2 ), WEEOKRELRAMLE 2oTVD, KELHOHENA DT AR
4 Tk54,000 T 5,

Manikganji Y OIRIZBUEPLOBMN 2L 5L, kD eBhTtha,

TR i . 36.28km?

1.

2. BAN : 60,000 A

3. REEE : PVC Dia.200~ 50mm X 30.8km

4. BHHE V#E 150mm X R E 120m (F1) X110m%hr (2,640mYH) X 33 (1
- HFH) |

5. AUk P BR A4S0 XRE4 mXB 2imX 1 ¥

6. HEHRAR VL0 7 FY

7. Atk 7y B

8. #AKKEFRA V10~ 12FEH (RREIIZIZ 24 MM ST WnE)

9. ZROFEE - 15,200m* /B
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10 E£FER
11, £ER

12. 757 B8
13. BERE

14, H&BRAR
LETST Lok

1. BixR

2. 75 hEiE

3. REDRIR

$1.250m* /B (BERARICHT 2 EER)
. 1,800m*/ H

: 3,000m*/ H

1 70% .

> Tk53,9007 A (Tk646,800/4E)

' Tk12,965,000— (¥35,000,000.-482%)

MERKEY  35,000,000,3,000=¥12,000/m*

RBE TR L7 -3 a v 1 &Pt

S&5EiEEHh3.0mX4.5mX 3 (1T 27.0m?
A E FE 180m/H

[ 3,000% (24/15) =4,800m® (1 HiZ#) ; 4,800/270=178m/H]

Bt 160m? X 1 it

HAUKHY 450m* X B 2im X 1

54t fmX 12m X H R 2.7m X 2 fit

5 IREEHRER 10m X 2m X 2 B

BFH TS 8m X3mXiE2.5mX 1 ¥ FF (5 ETRFDOTFE)
MR L B/ X15min BE (HkKoAERH, 7#AET)
IEHE  1.5m (sand coefficient].3 ; sizel.2~1.5mm)

"Fe — KK 7.00mg/

18387 0.05 mg/l
As — JEX 0.08mgn

8% 0.024 me/l (BRAEHIFAAIR)

4, BRI CHHT 2 AR

a) BRI v VOWGE
BHRAZOM 4 BICRENRGE S WAERTHY, SRS vy VORBRR2AZE T
CEIETELRDol, B TS5 Y VORI, 77 VERABIKLTAZY VI
F—veRSy VEBRRPADOEMICUEL LERICAT y PHEEFERESAT
Wk, K LI HMOERSFRITELNBEI AT oo, —BREH LV HH
HOELTEBTLREEERTH2IIWEBETI o, EREFROKS MR, KR
OERKER, #EEOREFEROEEFE., FUERHCHT 2 R2EREISEROUE



PRLBEELRA I,

b) fERBOLELER
A7y VRBLTEEELTLIERRORETEIMEL, AT v VT 2R En
EELIEETHLEND S, ARK—BRERCEDTRHELTVWI 26— 18T 2
FEHMLERTLI LPEETH L,

c) KEEH
Bk, REKOKRELE BRI, —~ WIS HRET 2 BEKEO LBAOKE b FSE
W BLENDH D,

d) REDORF
ETOFERHREACERBRFORTRZRBISAARET L2 EME8T L,

3—4 Trv—NiBEOHEROBE

BT Jossore X O LA R 2 T EERBIC L 28R OKREHB VLB S TVS o #EK
RIBRICLS rIORHFERBLAFA2 rFOBEHFRA L L—F—REASEEE L L,
B2 UBHEZEEFE LTHARTH L, BHREFOOELBEIROLS hTh 2,

HEREBOE ¢ 150~200mm X & 120~ 150m X 2,200~5,500 YhrX 13 3=

19964 9 AOKEHRIZL D& BHONAHDS 000 mgt WFOLEZRIBLTWAICE
iz,

Jossore DAREOBRBII kD BN TH D,

1. #AD 1 310,000 A

2. EEX ;15,000 K&

3, ERAKM P EE 1,100’

4. BEER » 378 (Fe2mpN 2R, EETHE)

5., REOHMEK : PVC $ 250~50mm X 107km

6. EHTH : 4,900 + B}

7. adbke : 63 5B

8. 1HB#EKE : 9,560m* /' H

9. HAUKEFM D SREMLH (BAOUARMIL 1 B 10k:0)

._.
=]

FEXRYE TBLA
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| KEOSRRIRHALE S S OMINY ISk B ERDEB ) Th B,

¥ Bh% Tk225,000” A A KRS Tk369,000.” A
AR Tk225,000” F SRATORE - Tk320,000.” A
FOMR Tk 17,000/ B
i) 422,000 R it Tk719,000./ A
Zhila LTESEEDRLWE (1997 £ 7 A RAE) Tk 1,642,000.-
KEREoRNE ( RLE ) Tk2,744,000.-

&t Tk4,386,000.- Ak
MBEEE LTREKIOEELR 2TV, ‘

35 AANT-ILHEOKBHROBE

Meherpur U X D ATIE 2.1 EHA (1996 F£46RT) T Jossore MK ICILET 2 AO R H ¥ 5 #H]
T, Jossore D#) 50km JLFIZHIE T 5 Meherpur BB X 0 FRER IS BERR T 2 88K R IR H P 2 4
12 & 0 £ 50,000 ACBBIR E 48 L TV Do BARAGEUIRIES 5,000 R TH 2. IRHFI 3 HB
BERHPAIHIBEL Ty, ThboOFFoRITADOLI NV T D,

No. s Fe (mg/l) As (mg/l) RN
1. 101m 3.5 0.126 . Jan1996

: 98m 4.6 0.075 Jan1996
3. - 103m - BlE il b

Meherpur F OO DI 20m~50m OFRHFIZ L VEROKRFEILLA TV A, L EOF
HEYFERICKE € 0.16~0.18mg/ T, ERDSP LMD R LB BRAF 2 RFFAKIEF LT
HEF LTS, ' -

MOMOKEOREIL 12 4V FE (BmmALH) OREHOBE., FIE T/60/B THHH L
RBREHBEREOHSIE TKISOXFFREINTYV S,

‘Manikganj BT & [@# 1224 3#[X b Netherlands-Bangladesh Development Cooperation Program ®—¥% &
LTIRMAI 7OV A 19985 2 Ao THFEFINTVE, ZOTEIZ 1999412 A
ZLOFET  RECEMIFH TERROBTRBIET LR TEREDORIREMRIETH
Thd, TRIRILERETI VI, BELH, toHOFHER,LSBY . BEDOERNLR K
& XX Fh o ORBLAHE Manikganj DB A L IZIZFBETCH 5,
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LM DEFTIZ Areet Hydrant L FRL T3 2m X Im X IR 1m O R4 % 2315, ‘E‘CDJ:L'.$
R TERBELTAKORICHLTVE 7 ¥ 7 ISR E DI A~ OR T RkS ¢ &
DEBBTSTRGHENEVE WS B OBBRD S 2D £ 7O Street Hydont % BB L T
WCHsrEw ), BEZTIL2 rRE SN, 5S4 T2FETH D,

LETS ¥ FDRR

1. BaR : Tk88,000,000— (¥240,000,000.-4%)
ALEEK B T 240,000,000,73,000= ¥ 80,000, m’

2. 75 MR T KHETHI7 L~ a Y 1 7By
BUEIR@M 3.0mX4.5mX 3 (1T ; 27.0m?)
i %A 180m/H
EC/Kith 160m* X 1 #th
B A KM 450m* X B 21m X 1
5K 25m X 10m X 2.5m X2 i -
5 UBHZIRER 20m X 5m X2 B
BTG REE M m X 6mXiE2.75mX 1 »F7 (5 ECHHOFE)
WHEER 1 B/E X 15minBBE (MBEKOHEH, = 7HEET)
WABTE  1.5m (sand coefficientl.3 ; sizel.2~1,5mm)

3. BRKiRICHT 2P

a) BEHORRE
AOUEEDP> TERRICERESE, t0TCENCERELREL, #h60aE:
EARGERE ., FWEFICRBH e AL RE L BTk A2 REL TV
%o B0 Ty ATy VOREERIZEBOE (RN THS 5, B0 70mX93m B o
TEBIWLIPHIZLIZFRELTWALELILRD,

b) FHkilke HiREFEMOME LT .
HIRICE 2 EFKMOEREH4 5FOBRME 2 TWE 15 © 2 FORERD L o
0.5mm D PVC o — P E|E, 10 FEOEKGI 2 ) — M CHABET 28522
2TVDe MLEPS, ENKI— 1 OREBDVa (¥ MEOBEIEBIZ LY 5
WRDERD—>TH BITHEMEA Yo KFOR T TH0.5mm DY — O L THbAL
PHY— FOPEFRELDV. BT IIMODOEENTETSH 5,

c) AT v VgD -
BIELIEHR (A7 v V) ORGRBIROERIZ Lo 200, HRELOKERRY
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DD DR L TEFRKOMANDIREVLETH 2, T/ FEROLLTHRD D
KOEXRELRFIL Lo TREEFOLEEL S, BALRENENZE TN,

d) EARMZEIRR
EEBRBIC a2 - P IFY—2WALTRBITLO V2 U = 24T TH- /-
W, HEDBOSATV— s Bd it hodi. 22 ) - FOBERROEREOE
WaY P )= b T BB, TP RTRTROBHTH 2, BLHELEBEOHE
EREOUBILETHL, FTRENTVEIAVZ Y- FDRRIEAS VTHEA VL
OREWR S BF LBl S hi, FHLPORE L BRFTH 2 PRFICIRBEOSIBA
B%5, | -

e) 0k
FREAMBARDOKEERL HICHRKEEKOFROKBRER S BERMBETHA, T,

Menikganj D TR L 9 ICREFORESRYLZBEHEO—2TH 2. MHREOERY
ﬁﬁfﬁ‘g“c?)%»u

4, BEh= ~ X EHPERHOTREN: - SRk
4—1 BEEREERN

(1) %) BoSBRHS Iz BN T, LEFRMEXERRMBEL2-TEY, [/3] BFE
ERREEE, LEREFEORY, BERKOBRFEORNEZTo> TV A, HiR
EAH X AREOERNE, BHiROLRME, IR X B 5FOBRREWEL S, B
RERIBEBRBA D, FHEHFELRVBTICRE(EsTWRVWONRBRKTH 3,

(2) MERHEDLBIC, BAIEOBIICA X LPSEFETWD D L AFE S R, Bk
BREIECRES NS Aot

(3) i, HMR, BEAOFRROT TRBTHLLTH, TOMFICHEARRA LA
MOJADBETSH Y, BYOATHRETIME TR, [ BEIMEESGIBHELT
BYHLREMETH D,

(4) BEOBRE, BEATENCRD RALREL. —EMEHTIH,. XEDID E45
FHENEMEE LTV AN, REREBRBTHh, BANHEAOEIIZIZLALT-T
Wiz, FOMOFF—oEEhiE, AP OIIE LY,

(6) [/ EBMFL LT LEFREZERMBLLTELATEY, BRLENHEBESIH
BIhTVd, L2L, BRIEXHLENRTWE 0D, FELHFIEARLTEN, L
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SETHOMUPCEBEH LEROMELSH D L) T, BN RITEIC R A N 2 W IREE |-
%0 ’

(6) BATRMOR X & B L T, NGO DIFRZIEM A H 2t 72, BERD AAN ORI [/3]
BT EE S TS, /2 [/%] ED NGO D EMEICMT 558 b, BRAC OFl
KROND LHICERT, ODA L NGO A5 & (HEM L T EXPISICE D @b Eath 2
FEibih,

(7) BHOMIEE [/] BOMEHIHEITHELH V22O 2REBET 2 5521t 36
ﬁ?ﬁ%#?&wﬁ\manm&&v%@%utﬁﬁ%%&ﬁ?amu\&ﬁwwmmm
Program Lending" L 2R 2WTH B J . LicHoT, BAEE LCIHBEHOTES K &
CRRT2BANRTRETLRL, BOPSLADDP D RBHETIOTCIEL ., BRLBAT
WRHREHTE - ABRLEHLTWLEN D 3,

(8) SO T, L RBRMBICHT 2 RYEOBHF4 % TRICT 2 LEMD 545, K
KERVFBEONIERE & (HERE 7 VEV AR RMS, [/9] BEOREME) #la %4
H=1t3a5] EThid, ROEI R FVAMELI LD,

O REMNLZHEARZOLOOY —LEERIC L 28 tE L L Tits L,

@ #hET. BARIRE, NGOOBH L LTS LE Y AR B LEITRIE,

® EELKMEOLOHRMECHREEEL T, BL0HIMEOWEL TV,
@ MERERLZCTRLZEET, BRI 2EXB0LBHEERT S,

035, QECTTHIEMOBAL LTRALRDOKEETHEY, bL, @ Tltr s
ThiZ, RVEOBNITIFMENRZ DL RL S, -

4—2 SHEBHIAZHHE

4—2—1 EEBRUILFEIBRHIOBSEE (HPIRTE)
(1) £FXMLELH
WFADERFERD AN =X L RETLONEBER S L0, BENHEET TN
&3 BURD . DPHE % NIPSOM S QBT MM FF+ - D0 b BT, HE D & HEBHR
DRESLRELKOBROIODFROBME. WHITEEN TR LoDH 5, LAL, AR,
4 FH BBOVTROET LD TR RIRCDH 2720, T FEEMELRBLTE
HIGRMTEL B W0 5 B O M L RO 20 0 BARH & BB R R O T EEE % + 575
EPTTHRTW L MEETHL L Ebh 3,
ECTHERTAICLTY, BA, BRI %o TWRithiZRE M EREVWOT, g, Ei
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REGNECIHLEBRMORELHRARALD, ﬁﬂhlﬂfﬁﬁ%mﬁﬁ%ﬁ EERT B4 %fﬁb
A%

(2) FRdFRE L BPIDEF
ERMERBOTREILMATHA L2 s, BROBMETIIERL, F-2RENETL
Vi FE L LTREDRIC, QuERINR, QR TAER. QL EROLE LB, QL E
DEALFEFEL LN, OO LRREMNEEMIRSLEWE L R T2HBHLE Ly,

(3) Rkt

Rit% & L Tik, DPHE, BWDB. NIPSOM, PMU (TAG ¥ &) 2 £16h 3,
BRAREBCE TR, FRIrOEBEh WL, BIFEBHO 71— L FLEBLE>
ZE, ZERPMUDTOTAGILEE LoD, FOMOBMEIZ 74— FEE3Bol L atg
LV, TAGRZE, [N] BOBEMECHEEKSh, AR 45 (2] BEI Wi+ ao ke
AHOT, HYBLRTAABMCERHTE LI Whlhwv, L2 T, Qe ERENEEMN
KODH TAGICEE L, FhLSORPIZKIE DPHE, BWDB, NIPSOM %% £#12 L Tig®i+ 50
PRENTHS ), |

(4) R
RN (GO oV T, St 2~ 3EREL Loob, BHOREIL>TH
BB 772 ) . MRMECRIRSIN L OUWS 7+ 0 - 447 ) BERLERLT,
ERERET 2 E10h59,

FHFRELTRICEED D,

LEBRENE | R B % |TAG

C |/ P [TAGOEHIVHEF— 7Ly VTN
A B |14

ERER | eENESECNTIDE
CEEBREICRT 2 BE
CHONEYPIRF—LADE N F LD

b F R E R kR & % |TAGICFE#*®& A, DPHE. BWDB 2 YaEMlct 3
C /P |TAGOEHAWRF— T VT7hor~u

A B & _
FER | BTREeREROBECNT LY - BE
RROBTARAA KT 28T -

‘ ﬁ%@ﬂﬁ??k#ﬂiﬁkﬂ&?‘%ﬂ;b‘ﬁ
HTFRE=FY 7 RT AN - BF
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EFENLEL k # % |TAGIZ ¢ @< %%, DPHE, NIPSOM % ¥ % #:iiz+ 2
WA R C /| P |[TAGOEDHINWEF—TIrIovhlolL~l
AN E |14

ELEH [ eEOSTICNT AN - BE

C EEO(LELRENTORBIC T 2 HE
CRER LD TRIBEEBIECRT AME

[ A2k X {6 ik E £ |TAGICE®{E D5 NIPSOM % L2 3z 2
C/ P |[TAGODEHDIVRF—TIrITREOLAN
A B 1%

EniEl | ERNOBEFERICHT LBE

L EOEGEROATICMTANE

- LEOEGEE~NOERMRICHT LS

4—2—2 LXoWEEHORBEL

(1) eEFTHRBOEE

BFRAT, N7V BATEROSHNCE2 MBS TEY ., v EEBLOEE
LR LZD, b EERRREE= S — T B0 OFTHBEIFRLTWS, DPHE i2# 50 4
BRI ARZ PO T4 b A~ 2 RELTOMEBIL o TN, 1 BFid ) O/ —F
SWRHTEC, LPVH I VABBACARPIESNT VA0, BER BT EHNTET
WV, ZO7®, FEICANRY bO 74 b RA—F I AHEAREBETLLELIL, ¥u
CHEOBWY TP L YA -FHRI P-4 REBTHZLERFTINLENDS 2, LRILEY
DEEO—HBUATHEC ERbRELD [N BWMEHAL LT, I FREOTERICHT 2 EBHE
SWAPDRNEELOND, |

T, bEOEEEICOWEE, ChETCOEIAYvH - T3aF4 - kA L2
NIPSOM P#EREL TV 5%, BHTA+H2RINicH 5 © EHE - ARR - BROBEICH
TARERSWH UL THAE—BHRNTH2 o 2B, TRODBHERIT A IhIo
Tid, AIRDEPIRRE L OEBLEZD VI IV K= FOMARERT Lo L 2"
T Lvy

(2) Z4—=NWF-F2}F - %y bots

TA=NF - FAF  Fy bonTit, KESHTTIHED L4, Tho0d LREL
o bEBERL, DELBR~ORS 2R TAZENZEEINL, 74— Fdy Mot 20T
i BASHTEE IR THEIS S b oo, §HETE (0HF O L RHRKR L B8 2 2
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LTWBOPEERETILENDD, T4, e XFYRIREE= I/~ THEAF LA ERYTS
CEHEETHLLEDERNH o7, T EHMIER L e RERATOERIRETET
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3. RARERORE
3—1 Hihy swisKERICBHET 5 EMRFSKEHR T ENNRE

Palta Bk D LHBICEET 2 A5, Intake 0 B AR O E. HEILRIEE, BASON
HEHE LT CalouttaMetropolitan Development Authority (CMDA) L DFREL T X TE TV W
EHRRFE e,

3~2 HihyamiskiEiE (Palta®Kid) HER

Calcutta i i 1870 4842 Calcutta T D675 # 40km @ PS Noapara 31X 0 Palta #1482 (Hooghly 2
B, HugliiT& 8%, Bhagimthi 0 F#) 12 6MGD (27,000m%/H) BEOBKELBIELT,
Calcutta WIZHAT T ARICE WK EBRB LA (RERHEY KL VER) , BXkBHOEEL
Calcutta Metropolitan Development Authority (B&$: CMDA) #MHY L T %, DO Palta ik
WNEAER . BETCRIAMSOBEREAE ST V- v ARAT b E SEME TR L
% 100MGD (455,000 m*/ ) OMEiTL 60MGD (273,000 m¥%/B) OEAUEBAROKERETHL,
E 512, 19971213 20MGD (91,000 mY/H) OFEEEHF O NV L —F —FRO SRR
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BICHHLT 5 7:012 8 612 60MGD (273,000 m¥B) DREROIBLRIBERTH 5,
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BB S50 8) ko THEESNTW D, BADBEIR® 500mg/l~R{E Somg/l CHEFEHEY
150mgN Th b o &EMIL FerricSulfate (FRIFE ") AL, —BOEARIIMH 25ton (FEA
3Img/l ITHY) ThHo. WERKOREITHEEERIZL o Tv5, Caleuta T F TORERILH
lafeet (4.3m) A ET, KPS 40km (0.10/00) THHZ &b, Ry AL Ak %
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BORPHEBELEH SN, #SFORKOZZ48 4 F (1200mm) Th 2,

FADKEFHER TR,
RARER 119964F 1 A 8.H
WA : Hooghly (Hugli) River at Dakhin Roypur Ferry Ghat

Turbidity (NTU) 92
Total Dissolved Solid in mg/l 266
Chloride in mg/1 as Cl 12
Sulphata in mg/l as S04 20
Nitrites in mg/l as NO2 - 0.009
Nitrites in mg/t as NO3 2.3
Dissolved oxygen in mg/l as 02 83
Bio-chemical oxygen demand in mg/l as 02 14
"Presumptive coliform count per 100 ml of water 3,600+
Faecal coliform count per 100 ml of water 3,600+

3—3 /=R 24NIHFIHEX

1} Joypur ¥ (e EBEOWLH) Bl
LRBERRE 1200 BEOEAHFOKRERA TV, CEBRE, 0.15~0.5mg/ BEE,
2 413 &R 7 & PHED DRI L 72 REE 150 mOIFFR A LTV 2, 2D 0.02mg
BFo KiFEERR THSERIID LB L1, '

2) PHED Barasat Division Office $5/ :
BONDERICH LTI o0ORELKBLMBTIZ LD XL TS, HTFAICH, b

HEEOEPEAKALOME S 5 20 BMARBFAOKRAKREILE 22, KEPRRLIL
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3) Haba O L BHBIC L D KR < L ROHRT

CONBEEEICERSNTEY, £{DANLERETE b o, YHLERA 80~
120ft DHEKREBKA TV, BEEIZ, PHEDA*EB L % 1 km DR IZEE LR EoAY
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DANRENRTWES,

Kalyangarh 7@ Ashoknagar {2 % # F A IR fERR 5%
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HFORIIEFH Q0 THD, HAKIKBPE—F—R Yy AL DA Eh, F—/5i—~vy
F&YoiBKL, 22D BMEINS 7TRALTWS, K7D X 1985 £
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DL BBTFRERAF LM NEFRDH .

PHED Barasat Division Office D & ¥ EHE

2HEMCANRSZ PO T b A= ZHAL, CEBESITAEEL . BIET TIZ 1500
~2000% YT NEFH Lie 1 BRKIOF VI LOSHNTELN, EHT2L1H 10~
5% TnChb, L L, Chemist W1 AL2BET, LbbHrrrvab sy f—dtnwi
WDT, TVAS Y MR TE LRV, BMEFOHSRERTHRT B A, RBE* NGO 0¥
VIMREFFIT TR, 74 =V FXy b, 72 THOBMERCK 2H L TW3,
B4 FELTH, b2 74N FHy I BUETHILOZE,
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MRV OR, L BBREAWV DAL B 2 312 PHED AN L 2o/ REH S (5
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DETAHELEIIRHIN TRV, 2OFICIE, PHED AL EXNH L LTIXKOBRFF %M
BlL7co #R &13.550~600fic BARTIMIRAF DK (R FIRE0.1~0.2megM) ATV, B
HAOKEHKAT DL Lo TOL GERITCRUE LA HA 1 RHA #0100 K500
AR LTS, ZOBEDO 135D, 6~ THIEELAeEHFOHB L2 W,

Deganga FIa5Hl, dHSRHEHE

EREEIVDA, 2 ENICPHED AWNDIEDREHE (& 580ft) Z4EEI LA ok
VESALESMEBI 2o TVEA, BEITOLIALERBRE S ATV RY, oK
{2t PHED e iR & LT 4 ROBRFFIMBEI s s WTFh b e ERIRM ST
Ve MEIRAPERLTOWAEHEDS b, 16252 FA M LAEZ A, 59K550.05mg/l
PEorvFEic L hFEgs Tz, REEE0.79mg/l,
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1. EfE
Questionnaire

Project Formation Study on

Arsenic Mitigation

in Bangladesh

Ministry of Local Government, Rural Development and Co-operatives

1. Please supply the following data to the Study Team:
1)  Organization Chart
a) The Government of Bangladesh,
b) The Ministry of Local Government, Rural Development and Co-operatives (MOLG)

2) Balance Sheet for 1995, 1996, and 1997, and Budget for 1998
a) The Government of Bangladesh
b) MOLG

3) National Five Year Plan
a) The last National Five Year Plan
b) Outcome of the last National Five Year Pian
c¢) The present National Five Year Plan
d) The progress of the Plan at present.

. 4) National Development Plan
a) If you have any Development Plan(s) other than the above-named Plan, please give us
the related information in detail with maps and drawings.
b) Budgetary arrangement for this Development Plan(s),



Questionnaire

Project Formation Study on

Arsenic Mitigation

in Bangladesh

Ministry of Water Development

1. Please supply the following data to the Study Team:
1) Organization Chart of Your Ministry

2) Development Plan
If you have any Development Plan other than National Five Year Plan on water resource
development, please give us the related information in detail with maps and drawings.

2. Please inform and give the hydrological regime of river(s) adjacent to Chuadanga district.
&)  Drought-period water quantity and level
b) Normal time water quantity and level
¢) Flood water quantity and Jevel
d) Maximum drought-period water quantity and leve]
€) Maximum flood water quantity and Jevel
f)  Planned high water quantity and level
g) Observation point/place name of the above data
h)  Please supply maps on which related river(s) are shown with the above-mentioned
Observation point/place.
i)  Testresults of water quality on the above river(s).

3. Please give us the following information:

a)  Whether a water right that may be newly requested for water supply is acceptable,
b)  Are there any restrictions for diverting water for water supply?

(2)



Questionnaire

Project Formation Study on

Arsenic Mitigation

in Bangiadesh

Department of Public Health Engineering

1.

Please supply the following data to the Study Team:
1)  Organization Chart of your Department.
2)  Staff number in every section.
3} Balance sheet fo_r 1995, 1996, and 1997, and Budget for 1998

Population census records for the last two censuses.
1) When the last census was carried out?
2) When the second last census was executed?
3) Please supply the above-mentioned census data in division-wise and dist-rict-wise levels,
4) Please give us the map of administrative boundary for every division and  district.

Improvement Plans on Water Supply Systems in South-24 Parganas, Murshidabad, Maldah and
Nadia Districts :
1) Please inform the above Plans for every district with related drawings,
2) Please supply the following data for the captioned districts:
a) When were the Plans formulated?
b) Progress of every Plan.
¢) Budgetary arrangement for the past and coming years,
d) Outcome of the projects based on the Plans.

Arsenic Mitigation Projects in the Past Years
1) Please give the following data on the captioned matter;
a) Project names and locations.
b) Project capacities/sizes,
¢) Completed years.
d) Number of beneficiary for every Project.

(3)



2)  Please supply the general maps of the Project and Project layouts.

Areas Contaminated with Arsenic
1) Please give the up-to-date data of contaminated areas in figure.
2)  Please give the map(s) on which the said areas are depicted.

Surface Water Sources adjacent to the Areas Contaminated with Arsenic
1}  Please inform available surface water sources near the said areas, if any,
2) Please supply the locations of the available sources on maps.
3) Please give any related information on water 'ﬁghts for obtaining the water

Action Plan on Arsenic Mitigation Project
1) Please supply the captioned Action Plan which is to be planned out by the Bangladesh
Government.
2)  Please inform us the budgetary arrangement/background for the Project,
3)  What is the first priority project(s) stated in the Action Plan

Grappling with the Arsenic Mitigation Project
1) Please inform the present condition/progress for the mitigating action,
2)  What kind of countermeasures has been carried out against the Project?
3)  Please inform the arranged budget for the Pro ject.
4)  What kind of executing body(s) were set up for the Project execution?

Epidemic Diseases Prevailing Widely

1)  Please inform us the following as to the main 10 epidemic diseases.
a) Number of patients
b)  Patient number per 10,000 inhabitants

2) Please inform us the following data,
a) Mortality
b) Infant mortality
¢)  Average life expectancy

- Arsenic Mitigating Equipment as Countermeasures
1) If such Equipment has been set as one of the countermeasures. please give the following

information.
a)  Where and when the Equipment was set?
b)  Who set it?

¢)  Which type of the Equipment was it?
d)  Results of setting the Equipment.
2) If not, please inform us whether you have such installation plans,

(4)



Questionnaire

Project Formation Study on

Arsenic Mitigation

in Bangladesh

Dhaka Water Supply and Sewerage Authority

1. Please supply the following data to the Study Team:
1) Organization Chart of your Authority.
2)  Staff number in every section.
3) Breakdown of employees in number
(engineer, assistant engineer, technician, worker, clerk, assistant clerk, and other
staff)
2.  Please fill the following table with your related data on the water supply.

Expenditure  ...oicviiiiiiiiniins crreiiiierieins serierrereenan vaerns
Salary ... Ceebierentes seeaseresrmeintens  sersirasareies evereaens
Depreciation ..o s, PN
Power & Fuel  ...iciiiiiiiiinie e, ervareeseieies bereenas

Repair WOTKS  ooiiiiiiiiiiiic s venriiernrene rerriiiieriineas ceerans
Others it e ceistiente rrenrarerrrrer e rreeae
Income N Cereeerereeeses
Water Sales i e reraieiaeiie e raan
Subsidy e eaes vesenss srssusuvasserasie
L1 T o O bereesines
Production (X 1,000 m®)  ...iiivviiiiieiins s Verrtenernere tereneres ertvaneees
Sold Water (X 1,000 m®)  .......... rererrens eeerrene rereeanes vevearrerereereraiay
No. of Taps e v o Crenrreeerara
No. of Meters ..., e rriraeers ereiseseseesesserst venn Frerrreeeeaa
No. of Public Taps  ....ccovvvrninnnn, ' rerneriserearerreaes aeas Censerriesrne
Served Population  ..ooiviviiiviiiiin e ereerans Creeres et vrenerteasenrn. :



3. Please supply the following data on the water supply systems.

1) The map on which the service area, locations of wells and treatment plants and main
' pipelines are shown.

2)  Area of the service area (km?)

3) Unaccounted-for-water ratio

4)  Maximum daily supply (m*/day)

5) Average daily supply [l(m%/day)

6) Domestic consumption (m*/day)

7)  Commercial consumption (m’/day)

8) Industrial consumption  (m’/day)

4. Please give your water rate schedule.

Basic Rate Additional Rate
Volume(m®)  Rate Volume(m®) Rate
Domestic  .oiciiiiiiiii s v, Crerr hereedvieraereeees
Commercial ............cooue ..nn. T
Industrial e s e e
Public Tap oo i e e
Others o i e e

------------------------------------------------------------------------

------------------------------------------------------------------------

5. Please tell us the type of your water sources *

Type of Source No. of Source Intake Capacity
Surface WaterRiver water  .......... e e —————— m’/day
Impounded .......cceeeiiiiinn e n—————— m’/day
Underground Shallow Well  ......ooueevevouneeesiioeosoeeoeoe m’/day
Water  Deep Well ..ot oo m’/day
Others e e e e e e eh s csanneneraa e ST m’/day
............... P s e, TE/dAy
Total e e m’/day

6. Please supply us the laboratory test resuits of the above water sources for raw water and
treated/tapped water. '

7. Design Criteria
Please inform us your design criteria as follows:
a)  Per capita consumption ( A /c/day) for urban and rural areas

(6)



8.

10.

b} Rate of Loading (average daily supply)/(maximum daily supply)
¢) Minimum residual pressure (kgficm?)

Please inform the following wages a day.

Labor -_Wage Labor _Wage
Worker e, Driver .oooviiiiiiiiniiiinnns
Forman ...l Construction Machinery Operator
Carpenter .ooviiiciiiiiiiies e v—aees
Electric Worker  ....oiviiiiieieninnns Clertk  tiovviciciiiinrnnens,
Welding Worker  ........ocovveeennnns Office Boy .o
Piping Worker P Secretary e,

Typist e

Please inform the following material unit costs.

Material ' Unit Cost

Sand forconcrete  ...i.iiiiiiieeieeeeeeen e /m?®
Gravel for cONCIEte ..iviivvveeiiiiienreeereenreennns /m?
Cobble (250~030cm)  .vvvvvivviinriinennns reerereraenss /m?

Portland Cement (50 kg/sack) ......... e /sack
Steel Bar (Dia, 130~(J32 M) .oooceviviivvnneerinesiinnnneenns /ton
Shape Steel (ChanneVAngle)  ..oooeevvvvieeveninineeieirieerens {ton
Concrete Form Panel

(Thickness 1000~[J12mMM)  ..ovvenvverireernineersnrsnnnenes fm?
Wood Board (Thickness 1000~ 12 IM) .eevviverereeerreereenerieennnenses m?
Wood Column ((JCI10 em or 10) OO /m
Steel Wire (Dia. 100~002.5 M) vvvvirieineneerrnernrernernsnnnn kg
Gasoline L /A
Pemol e /A

Please give us the following construction costs.

Work Unit Cost
Excavation (by manual)  .....c.ceeeveevinieneenen. /m?
Excavation (by maching)  ....cocoevvinnnviniinineneens /m?
Backfill (by manual) ... et /m’
Backfill (by machine) ~ .............. vt /m’
Concrete (10:00200:(04,
without steel bar & form)  ............. heireranevrenrnrens /m?



Concrete (10:02300:036,
without steel bar & form)

---------------------------------
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Questionnaire

Project Formation Study on

Arsenic Mitigation

in India

Ministry of Rural Development

1. Please supply the following data to the Study Team:

1)  Organization Chart
a) The Government of India.
b) The Ministry of Rural Development

2) Balance Sheet for 1995, 1996, and 1997, and Budget for 1998
a) The Government of Bangladesh
b) The Ministry of Rural Development

3) National Five Year Plan
a) The last National Five Year Plan
b) Outcome of the last National Five Year Plan
¢) The present National Five Year Plan
d) The progress of the Plan at present.

4) National Development Plan
a) If you have any Development Plan(s) other than the above-named Plan, please give us
the related information in detail with maps and drawings,
b) Budgetary arrangement for this Development Plan(s).

(9)



Questionnaire

Project Formation Study on

Arsenic Mitigation

Public Health Engineering Department, Government of West Bengal

1. Please supply the following data to the Study Tearn:
1) Organization Chart of the Government of West Bengal
2) Organization Chart of your Department.
3)  Staff number in every section of your Department.
4)  Balance sheet for 1995, 1996, and 1997, and Budget for 1998 for the Government of West
Bengal.
5)  Balance sheet for 1995, 1996, and 1997, and Budget for 1998 for your Department

2. Population census records for the last two censuses.
1)  When the last census was carried out?
2) When the second last census was executed?
3)  Please supply the above-mentioned census data in division-wise and district-wise levels.
4)  Please give us the map of administrative boundary for every division and []
district.

3. Areas Contaminated with Arsenic
1) Please give the up-to-date data of contaminated areas in figure.
2) Please give the map(s) on which the said areas are depicted.

4. Surface Water Sources adjacent to the Areas Contaminated with Arsenic
1) Please inform available surface water sources near the said areas, if any,
2) Please supply the locations of the available sources on maps,
3) Please give any related information on water rights for obtaining the water

5. Action Plan on Arsenic Mitigation Project

1) Please supply the captioned Action Plan which is to be planned out by your Government.
2)  Please inform us the budgetary arrangement/background for the Project,

(10} |



3) What is the first priority project(s) stated in the Action Plan



6.

Grappiing with the Arsenic Mitigation Project
1) Please inform the present condition/progress for the mitigating action.
2)  What kind of countermeasures has been carried out against the Project?
3) Please inform the arranged budget for the Project.
4}  What kind of executing body(s) were set up for the Project execution?

Epidemic Diseases Prevailing Widely

1) Please inform us the following as to the main 10 epidemic diseases.
a) Number of patients
b) Patient number per 10,000 inhabitants

2)  Please inform us the following data,
a) Mortality
b) Infant mortality
¢) Average life expectancy

Arsenic Mitigating Equipment as Countermeasures
1) If such Equipment has been set as one of the countermeasures, please give the following

information.
a)  Where and when the Equipment was set?
b) Who setit?

c)  Which type of the Equipment was it?
d) Results of setting the Equipment.
2) Ifnot, please inform us whether you have such installation plans.

(12)



Questionnaire

Project Formation Study on

Arsenic Mitigation

in India

Water Supply Authority

1. Please supply the following data to the Study Team:
" 1) Organization Chart of your Authority.
2)  Staff number in every section.
3) Breakdown of employees in number
(engineer, assistant engineer, technician, worker, clerk, assistant clerk, and other

staff}
2. Please fill the following table with your related data on the water supply.

1996 1997 1998

EXPendituIe .. ..iciiiviiiiriinns serivernniieniarnee servieernsennnsasrarees
Salary  ............ Neverier seresasssataneaeras  seveeresesasareatcrares
Depreciation ~ ..viiviiiiiiiienin oe ersreressivirne avereerianees evirenenes
Power & Fuel ..o e eee e ieiieaiieee e,
Chemicals e bmearsrseeiaieiiir e asstestsnients e eree e e
Repair Works  oeiciiiiiniienininnnne, errrreniiena. s resrsrer e
Others  ..vvvvviirinrinininnee, bereestseanires  reseeseresterseesersnrans

Income e rrarea it e e reerrreaaee  terbtessaesntens esrienes
Water SAleS it e e e e
Subsidy ...... Neawtrarversassreereeeattisataatten Hsithsstsintinnn
Others  ioiiiiieiiiiii i e, Ceereee meeesrresserireerersrens

Production (X 1,000 M) ..oiiiiiiiiiiiiiins e e, .
Sold Water (X 1,000 m®) errerererrerrens e eveen e rrereeee vaas e arrarenes
No. of Taps .i.ovvviviiiniiiinins seievnanes tesresrere saeessiesseicnerante '
No. of Meters  ooiiiiiiiiiiiiiis vrveirrreerrisess rrerneran veesnins .

No. of Public Taps  .ovvueriiiiiiiiciins viiencrineninnnnies cveneiiennen..



6.

Served Population  .............euue... bt r s iseeeiats teererenaeaenraenrnn

Please supply the following data on the water supply systems.

1) The map on which the service area, locations of wells and treatment plants and main
pipelines are shown.

2)  Area of the service area (km?)

3)  Unaccounted-for-water ratio

4)  Maximum daily supply (m*/day)

5)  Average daily supply ((m*/day)

6) Domestic consumption (m’/day)

7)  Commercial consumption (m*/day)

8) Industrial consumption  (m*/day)

Please give your water rate schedule.

Basic Rate dditional Rate
Volume(m®) Rate Volume(m?®) Rate
DOmestic  .iiviverieiieniin reeerieeieneeen e, ererieaennes Cherireseaeiaes
Commercial o.icoviiiieiiiiis e e oo
Industrial oo e
PublicTap  .ivvevvrninenians Cerreaeaiieiiess eeiresesessiserse baesseesennecesnns
OErS i s e e

------------------------------------------------------------------------

Please tell us the type of your water sources :

Type of Source No. of Source Intake Capacity
Surface Water RIVET WAEI  ...ovvviiieeeirieereeseieseinsossoeeseesssnnd m®/day
Impounded s e m’/day
Underground Shallow Well — .......ocoverevvmreevvivinenreosieonen . m*/day
Water  Deep Well e et e eet e esesabereaeas m’/day
Others  ......... remrEet  sueersersesseneenes e m’/day
.................................................. cerremrienn,  M/day

Please supply us thc laboratory test results of the above water sources for raw water and
treated/tapped water.
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7. Design Criteria
Please inform us your design criteria as follows:
a)  Per capita consumption ( A /c/day) for urban and rural areas

b) Rateof Loading (average daily supply)/(maximum daily supply)

¢) Minimum residual pressure (kgf/cm?)

8. Please inform the following wages a day.

Labor Wage Labor Wage
Worker Drver .ooooiivieiiiiiiians
Forman  ......cooviiiinnnnn. Construction Machinery Operator
Carpenter i e
Electric Worker  ..iiiiiiiiiiiiiinnns Cletk  iiiiviviiinenns
Welding Worker T OfficeBoy .oviievrerinens
Piping Worker ...oiiiiiinieiiee SecretarTy = .eeveeviaiienns

Typist  woivieriiriiienae

9. Please inform the following material unit costs.

Material : Unit Cost

----------

.......

------

Sand for concrete  *  .....vviiene fm®
Gravel for concrete  ..oovvvvviivieinirnnnines ereanans /m
Cobble (2500~0130 €M) ccevvvrvrvvrvrnrenrenerenreeeeiens /m’
Portland Cement (50 kg/sack) ......ovivereevanrenvnreninarnnnn /sack
Steel Bar (Dia. 130]~[032 MM)..uuveriinierrneniineriran veveare {ton
Shape Steel (Channel/Angle)  ...vveviveiinierireiienneinnnennens /ton
Concrete Form Panel

(Thickness 1001~C112Z MM  «vvvereerrsreernereseressernennns /m?
Wood Board (Thickness 1000~ 12 mm) ....ccvcvveviinriiniennne bereeeenes
Wood Column ()10 €M or s0)  vveevvvievreereinceeesereenenees
Steel Wire (Dia. 100~[72.5 MM}  covireiirrenerrecereenniesencenns
Gasoline e rttarersare v aeaereseaaenrbons 1A
Pettol ., PR /A

10. Please give us the following construction costs.

/m

Work Unit Cost
Excavation (by manual) b eerebabeeeestieenreereraan /m?
Excavation (by machine) — .....c..ovvvevrvnenvecrrenirne /m?
Backfill (by manual) ...cooveeeviriirurrenierrennens fmy’



Backfill (by machine)

Concrete (10:01200:04,

without steel bar & form)

---------------------------------

Concrete (100:0230:076,

without steel bar & form)

---------------------------------
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Questionnaire

Project Formation Study on

Arsenic Mitigation

in Bangladesh

The JICA Mission for the Project Formulation Study on Arsenic Mitigation in Bangladesh and India
would like to have the following information. If there are documents available to answer specific
questions, please state brief summary here and kindly provide us those documents,

<To all agencies in Bangladesh>

Section A: General Information on the Arsenic Problem in Bangladesh

(Questions by 23 Mach 1998)

1. ‘When did you notice the arsenic problem in Bangladesh?

2. Is your organization attending the National Steering Committee? If so, what is your contribution
in the committee?

3. Which area (district) is most affected by arsenic contamination?

4. What is your viewpoint to the previous International Conference on Arsenic Pollution of
Groundwater in Bangladesh held in Dhaka?

5. What is the best way to measure arsenic concentration in the field?

6. Do you think that source of water supply must be changed to surface water?

~JX

Which kind of Japanese ODA is necessary to combat the arsenic problem?
<To World Bank>
Section A: General Information on the Arsenic Problem in Blangladesh

(Questions by 23 March 1998)
1. Could you explain the latest status of WB's five years action plan?

(1)



10.

11.

What is the basic idea and objectives of your action plan?

Which areas (districts) will be covered by your action plan?

How do you evaluate the activities of the National Steering Committee?
Do you have good communication with the National Steering Committee?
Why did you select the DPHE as your counterpart agency?

Do you think the DPHE has enough capacity to combat arsenic ‘problem?
How is the relationship between WB and other international organizations?

How do you think an idea of not using groundwater, using only surface water for safe water
supply?

What do you expect from Govt. of Bangladesh to combat arsenic problem as well as to supply
safe drinking water?

What will you expect from the results of DfID project? After obtaining the results, what is your
process to carry out your action plan?

Section B: Information on NAMIC
(Questions by 23 March 1998)

1.

2.

3.

4,

How do you collect various data on the arsenic problem from different organizations?
Where do you set up NAMIC? Who will operate NAMIC system?
How is the relationship between NAMIC and existing data center such as EGIS?

How do you use NAMIC system for public awareness?

(Questions after 23 March 1998)

3,

What type of software and hardware do you use in NAMIC?

Section C: Information on TOAG
(Questions by 23 March 1998)

I.

Who will be the members of PMU?

(18)_';



2.  What are the concrete activities of PMU?

Section D: information on On-Site Mitigation

(Questions by 23 March 1998)

1. What are your criteria to select candidate villages?

2. How many villages or sites will be selected for On-Site Mitigation Project?

3. How can you know the feasibility of constructing deep tube wells or treatment plants?

4. What is the time schedule to carry out the On-Site Mitigation project?

<To National Steering Comumittee>

{Questions by 23 March 1998)

1. Could you explain the background of establishment of the committee?

2. How often do you hold meeting?

3. Could you.show us the structure of the committee?

4. What are your current topics to tackle the arsenic problem?

5. Do you disclose contents of discussion to the public?

(Questions after 23 March 1998)

6. Do you have working groups for specified topics in the committee? If so, could you tell us the
activities of those working groups? '

<To DPHE>

(Questions by 23 March 1998)

- 1. How is the progress of DfID project?

2. Whatkind of field kit do you use to measure arsenic concentration in the field?

3. Do you have any problems to use the field kit? If so, what is necessary to solve the problem?

4. Now you are going to construct deep tube wells to get safe groundwater, Could you explain
your detailed plan to construct deep tube wells?

5. Is the groundwater from deep tube welis really safe?
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Have you investigated the nature of deep aquifers prior to construct deep tube wells?

To avoid contamination from shallow contamninated aquifer is crucial. How do you manage it?

7.

8.  Are your arsenic analyzing laboratories functioning well? Could you tell us the capacities and
accuracy of arsenic analysis?

9. Do your hydrogeologists have good communication with BWDRB hydrogeologists?

10. What will be needed to strengthen your activities to combat the arsenic problem?

<To BWDB>

(Questions by 23 March 1998)

1.

10.

11,

12,

13.

What kind of hydrogeological data/information do you have?

Could you tell us your groundwater monitoring system?

Do you have a plan to perform regular arsenic monitoring in your monitoring wells?

What is your future plan to strengthen your existing monitoring network?

Do you have your own database system of groundwater?

What are you doing your own activities against the arsenic problem?

What are the outcomes from your ir1vcsﬁgation in Chapai Nawabganj and other areas?

How do you evaluate the arsenic analysis in Dhaka University and Atomic Energy Commission?

You have various experiences to develop groundwater resources. What is your idea about
appropriate groundwater management and quality control?

What is your idea on conjunctive use of surface water and groundwater?
What do you think about the mechanisim of groundwater contamination by arsenic?
Do you think the water from deep tube wells is safe?

How BWDB is involved in the WB's project?

(io)



14,

15.

16.

There is a hypothesis that heavy groundwater pumpage for irrigation is one of the reasons to
cause arsenic contamination. What do you think about this point?

Do you have any master plans to develop groundwater resources in future?

Do you have any data of historical groundwater use in Bangladesh? -

<To UNICEF>
(Questions by 23 March 1998)

1.

You are using field kit made in India, How do you evaluate the field kit?

2. How is your progress to set up field icit maker inl Bangladesh with assistance from Indian
Company? ‘

3. Whatis your latest status of demarcating arsenic hazards?

4, Could you explain the plan of drilling 80,000 tube wells with installation o.f Tara pump?

5.  What are your criteria to allocate a new well site?

6. How is the progress of awareness campaign in the selected 3 Unions?

7. How are your works together with NGO's, DCH, Gonosahajjo Sangstha (GSS), and Grameen
Bank (GB)?

<To WHO>

(Questions by 23 March 1998)

1.

What is your contribution to combat the arsenic problem in Bangladesh?
What are the outcomes from the regional consultation held in New Delhi, 19977
What have you done for Immediate Relief Measures after the consgltation?
What is the present status of Long-Term Measures?

Are there any organizations working for the Recommendations for Action?

What is your plan to combat the arsenic problems from now?

<To Geological Survey of Bangladesh (GSB)>

(21)



(Questions by 23 March 1998)
1. Could you explain your source and mechanism finding project funded by DfID?

2. So far what is your idea about the mechanism of arsenic contamination?

3. What kind of equipment do you use to analyze arsenic concentration pf soil and water?
4. Which area (district) do you select to carry out your investigation?

5. Do you exchange data and information with Dhaka University and Rajshahi University?
6. Why arsenic contamination is found from Sylhet basin?

7. Have you done any microscopic analyses using core samples?

8. Do you have any information of arsenic concentration in deeper aquifers?

9. Do you have any ideas of collaboration project with Geological Survey of India (GSI)?
<To NIPSOM>

(Questions by 23 March 1998)

1. What is the present activity of NIPSOM against the arsenic problem?

2. How is the AAN-NIPSOM field kit working?

3. Could you give us your idea on merits and demerits of field kits used in Bangladesh?

4. Could you explain your simple method to remove arsenic from groundwater?

5. How do you think. the difference of arsenic contamination maps émong NIPSOM, UNICEF,
and DCH?

6. What is your awareness campaign program for village people?

7. What is your training program for local doctors?

<To DCH>

(Questions by 23 March 1998)

1. Could you introduce a summary of the "International Conference on Arsenic Pollution of
Groundwater in Bangladesh: Causes, Effects and Remedies"
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2. Did you get new ideas from the conference to solve the arsenic problem?
3. Céuld you explain your results of 200-village survey?

4. 'What is your next strategy to combat the arsenic problem?

5. How do you think about the activities of National Steering Committea?

6. What is your opinion about the World Bank's action plan?

7. How do you evaluate the activities of NIPSOM?

8. Which filed kit is the best one to be used in Bangladesh?

9. Could you explain the present status of Indo-Bangladesh cooperation on arsenic ﬁollution?
10. When will your new hospital building be completed?

11. Now you are sending water samples to Jadavpur University. Do you have any idea to set up
laboratory equipment for arsenic analysis in your hospital?

<To NGO's>

(Questions by 23 March 1998)

1. Could you explain your activities?

2. Do you get any funds from domestic and/or international organizations?

3. In your activities, do you have any problems related to the arsenic pollution?

4. How can you contribute to combat the arsenic problem?

5. What kind of assistance do you need for your activities?
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Questionnaire

Project Formation Study on

Arsenic Mitigation

in India

The JICA Mission for the Project Formulation Study on Arsenic Mitigation in Bangladesh and India
would like to have the following information, If there are documents available to answer specific
questions, please state brief summary here and kindly provide us those documents.

<To all agencies in India>

Section A: General Information on the Arsenic Problem in India
(Questions by 12 Mach 1998)
8. When did you notice the arsenic problem in India?

9. Which area (district) is most affected by arsenic contamination?

10. What is your viewpoint to the previous Regional Consuitation organized by WHO in i997 held
in Delhi? : -

11. Do you think that source of water supply must be changed to surface water?

12. Which kind of Japanese ODA is necessary to combat the arsenic problem?

<To Central Ground Water Board>
12. What is your activity to combat the arsenic problem?

13. What is your regional office's activity?
14. Do you have groundwater monitoring network in WestIBcngaI?
15. Do you have groundwater pumpage data in West Bengal?

16. Have you done any studies on the arsenic contamination?
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<To State Ground Water Departnent of West Bengal>
1. What is your activity to combat the arsenic problem?

2. Do you have groundwater monitoring network in West Bengal?

3. Do you have groundwater pumpage data in West Bengal?

4. Have you done any studies on the arsenic contamination?

5. What kind of field kit or equipn;ent do you use to measure arsenic concentration?

6. Have you done hydrogeological investigation in West Bengal after the arsenic problem emerged?

<Geological Survey of India>

11. Have you done any hydrogeological investigations to reveal the mechanism of arsenic
contamination? ‘

12, Do you have field kit or equipment to measure arsenic concentration?

13. Is the groundwater pumped from deep tube wells is safe?

14, What is your plan to combat the arsenic problem?

<To SOES, Jadavpur University>
1. Could you explain your activities from past to present?

2, Whatdo you request to local govermment and central government?
3. What is the best way to supply safe water to the people?

4, What kind of equipment do you use to measure arsenic concentration?

5. Do you have any database on water quality as well as patient?

6. Did you get new ideas to combat the arsenic problem from the International Conference held in
Dhaka?

7. Do you have collaboration projects with other organizations?

8. How is your potable arsenic removal kit working?
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<To CSIR>
1. Do you have any research institute to study the arsenic problem?

2. Is there any technology mission on the arsenic problem?

3. How many institutes do you have where arsenic concentration of soil and water can be
measured?
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Questionnaire of Project Formulation Study by JICA on
Arsenic Mitigation in West Bengal, India

RE: PHED's groundwater supply schemes and
hydrogeological and groundwater conditions in North 24 Parganas district

1. Please provide the following groundwater data to the Study Team:

1) Arsenic contamination map of groundwater in North 24 Parganas district with the list of
measuring point, As concentration, measured date, and well descriptions.

2) Distribution of saline groundwater by area and by aguifer.

3) Monitoring data of groundwater levels and chemical parameters over time including As by
SWID.

. Please provide the following hydrogeological data to the Study Team:

1) Hydrogeological map of North 24 Parganas district and West Bengal.

2) Hydrogeological profiles of North 24 Parganas district.

3) Location of PHED's groundwater wells, well type, well diamctef, pump type, well depth,
screen depth, groundwater level, water quality includihg As.

4) Lithological data, bore hole logging data, well structure data, and pumping test data of the
production wells. :

5) Aquifer characteristics' data such as aquifer/aquitard structure, isopach, specific capamty,
transmissivity and hydraulic conductivity of each aquifer unit, etc.

|

. Please provide the following information regarding your PHED's groundwater supplly

schemes.

1) Location map of existing/on-going/planning groundwater supply schemes in North 24
Parganas district with the locations of wells, pipelines, OHTs, etc.

2) Specific data on well description, production of each well, service population, service area,
nos. of connections, and cost of those groundwater supply schemes.
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Altaf Ali Senior Adviser

3) Economic Relation Division (ERD), Ministry of Finance

Suhel Ahmed Additional Secretary of ERD
Nurul Hoque Mazumden - Assistant Chief of ERD

4) Ministry of Local Government, Rural Development and Cooperatives
Syed Anwarul Islam Joint Secretary, Local Government Division

5) Ministry of Health and Family Welfare '
Mohammad Ali Secretary, Ministry of Health and Family Welfare

6) Department of Public Health and Engineering (DPHE)

S.A.K.M. Shafique Chief Engineer of DPHE
Kazi Nasiruddin Ahmad Additional Chief Engineer of DPHE
A.K.M. Nurul Anwar Director General, Directorate General of Health Services

7) National Institute of Preventive and Social Medicine (NIPSOM)

A.ZM. Iftikhar Hussain Project Director of NIPSOM

Abdul Wadud Khan Department of Occupational & Environmental Health,
NIPSOM

S.K. Akhtar Ahmad Departrnent of Occupational & Environmental Health,
NIPSOM

M.H. Salim Ullah Sayed Department of Occupational & Environmental Health,
NIPSCM
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8) Department for International Development (DfID), British High Commission

Mike Macarthy Engineering Advisor, DfID

‘David Hall Assistant Engineering Advisor, DfID

9) World Bank, UNDP

10)

11)

12}

13)

14)

15)

16)

17)

18)

Babar N. Kabir Country Sector Leader, World Bank, UNDP

United Nations International Children's Emergency Fund (UNICEF)
Deepak Bajracharya Chief, Water and Environmental Sanitation, UNICEF

World Health Organization (WHO)
Alex Redekopp Environmental Health Advisor and Team Leader, WHO

United States Agency for International Development (USAID)

Azharul H. Mazumder Team Leader, USAID
Richard E. Rousseau Deputy Director
Royal Netherlands Embassy
Arther Den Hartog Second Secretary, Royal Netherlands Embassy
Ahmadul Hassan Environment and GIS (Geographic Information System)
Support Project for Water Sector Planning (EGIS)

Directorate General of Health Services (DGHS), Ministry of Health & Family Weifare
A.K.M. Nurul Anwar Director General, DGHS

Embassy of the Federal Republic of Germany
Juergen Lewerenz First Secretary, German Embassy

Embassy of Canada, Canadian High Commision
John Moore Counselor, Head of AID, Embassy of Canada

Bangladesh Water Development Board (BWDB)

Md. Mizanur Rahman Senior Hydrogeologist, BWDRB
Rajshahi University
Md. Hamidur Rahman Professor, Department of Geology and Mining, Rajshahi
University
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M.P. Singh Technical Project Officer

Ministry of Finance, Department of Economic Affairs :
Rama Murali Joint Secretary, Department of Economic Affairs, MoF
V. Bhaskar Director, Department of Economic A ffairs, MoF

Ministry of Rural Areas and Employment, Rajiv Gandhi National Drinking Water Mission
(RGNDWM)

Sanjay Mitra Director, RGNDWM
N. Kittu Officer-on-Special Duty, RGNDWM
S Rajagopalan Under-Secretary, RGNDWM

Public Health Engineering Department (PHED), Government of West Bengal

Sushanta Kumar Giri Deputy Secretary, PHED of Government of West Bengal

Asesh Ray Chief Engineer, Water Quality Management, PHED of
Government of West Bengal '

M. K. Nag Study Engineer, PHED of Government of West Bengal

P. R. Basu Dhar Chief Engineer, Water Quality Management, PHED, Govt. of
West Bengal

A, C, Datta Deputy Superintending Engineer, Planning Circle-1, PHED,
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Govt. of West Bengal
D. P. Ray Chaudhury O. 8. D. Monitoring Cell, DPHE

8) World Bank, UNDP
N. K. Bandyopadhyay Irrigation Engineer, World Bank in New Delhi

9) United Nations International Children's Emergency Fund (UNICEF)

Henk Van Norden Coordinator (Water Supply), UNICEF
Arun Kumar Mudgal Project Officer, Water & Environment Sanitation Section,
UNICEF
Wishwas Joshi Project Officer, Water & Environment Sanitation Section,
' UNICEF
Chandan Sengupta Project Officer (Sanitation), UNICEF

Kalidas Ray Project Officer (Water and Environment), UNICEF

10) World Health Organization (WHO)

J. C. John Pospisilik Environmental engineer, Regional Advisor on Environmental
Health

A. Pierre Hirano | Environmental Health Engineer, Promotion of Environmental
Health

11) Jadavpur University, Calcutta City, India
Dipankar Chakraborti Director, Schoo! of Environmental Studies,Jadavpur
University
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