TR0.178mg/L H. 18) THY . ATHOFKREKRD
RHSEIEERIT 0. 054me/L. (H. 17) FBX V0. 057mg/L
H. 18) EMETEDLLRo, L, 15

B EDONWT, LVROHLHEHEL DL D
ERHD, T VPN OBESA A, BlAE
rA A zL*/&:ob YCOHRETT A ENH B,

- FR—2 BEREIEER SO TP ORMSRIREE & Al

(A) Sep. 2005

Colony forming unit {cells/ml)

Source
0.01g As/L 0.1g As/L 1g As/L 10g As/L
Studge tank  Surface water 3.0x10° 8.1x10° 8.0x10° 6.5x10" 5.0x10°
Filtrate of sludge 6.7x10° 6.5x10° 6.6x10° 1.0x10° 4.6x10°
Artificial pond Surface water 2.3x10° 2.3x10° 2.3x10° 5.2x10* 4.8x10°
Filtrate of sediment 5.5x10° 5.5x10° 5.5x10° 1.1x10° 5.1x10?
(B) Aug. 2006
Colony forming unit (cells/ml)
Source
- 0.01g As/L 0.1g As/L 1g As/L 10g As/L.
Sludge tank  Surface water 6.9x10° 6.8x10° 3.8x10° 5.3x10* 4.7x10°
Filtrate of sludge 1.1x107 1.3x10° 6.8x10° 1.2x10° 4.8x10*
Artificial pond Surface water 1.3x107 9.9x10° 4.0x10° 5.2x10* 5.3x10°
Filtrate of sediment 1.3x10’ 1.4x10° 5.5x10° 1.0x10° 5.2x10°

T o 7 DEERETRE L ON TSR 2%
5| A OBFRREIZENE L, 1. 34Tmg/L
(H.17) . 0.320mg/L (H.18) 3L 0. 086mg/L
(H.17) . 0.043mg/L (. 18) Th ol H 17 &
H 18 TF v Z1GERORMERIREE NS A2 Y Bip o
TV, BIR4 > T H 17 TIRETTIREEIC D
725, H 18 TIHBLIREETH o7, T
L THD0E LIV,
EHIZEDORECHENTH DN, WHEE B
FHEEE (MMADMA) ZHERTHZ L TE
Foo FEio, T b ORIE A FERE RN — 8
SEHRERIEIC X o TERIREAT o 7205, [4F
&L R O THRZ IO T, SR
A 53 10°cells/ml DL EOAEE AR Lt
ROFEIIRLN otz BT, 1000mg/L
OMERE ST THEI Y DD oo =—)3
WHE & HHER L &b, MEEHTEAEIC N
TR D FAET D T LDl
C. B
B. WBAEEEA AT ARG 4 &
® GSF OBEEFERENLEONIZ DO TH Y  FBE
DG TR, 180D GSF BRBICHE S 7T — & &

BT O _EBAIROMBRENY, 0. 123~
0.178mg/L (. 17~H.18) EEIRETHDI, D
EEBAIET T HMEIL 100~10"cellyml (H. 17~
H 18) LAEAERLTWWe, ZAUIFEWEOIESTR
FCHERRCTH Y, IEIT T (ORP=—200mv: H. 17) |
FIRET (ORP=+200mv: H. 18) TORENm
HRED B DI DIEENA SRR ST,

THIRAE O _EBAEDHRA LT D ATHUCIESE
/K OMERIREN 0.054mg/L. H.17) . 0.057mg/L

(H.18) | EEIRD D OMBEHABREE N
0.086mg/L. (. 17) . 0.043mg/l. (H.18) & ElREE
ThHHNB, T Th, BERMMHRED & 4D
TEEIDSRER ST,

ZOMEMERO D DMEMOFIERX.
1000mg/L. DB EETEERFBRIC L > THov2
D OEOa o =— R LIEENL bR LI
Do EDIT, AHE (MMADMA) OFFFEREGR
%, BEROBAEIC L ARENEEE RET 5 D
DTHoTz,

D. #h
IS T TT Y 2 CHRREAROEE N TSR



TEROEREMSRIFYAT OTFENHA b & 72 o
TETW5, JICA/MN 7 axs FpETidGSF
% 10~20 ZFRET D L 512> TE 5, AT
72T bIVEREHEETT CERSh S L oI
2%, FOMRERENE 2 T GSF I E HIZAENYL
HONEHREL TP ZETHA D,

AT HCH R F RPN AR A

E. #igEsER
1. FRCHER

1) Hiroshi Yokota, et al., “Collaboration between NGO
and University of Miyazaki and Asian Arsenic Network
for the mitigation of arsenic contamination in Ganges
basin”, Proc. of 1% Intern. Symp. on Health Hazards of
Arsenic  Contamination of Groundwater and ifs
Countermeasures, keynote lecture, pp47-58, Nov.,
2006.

2) MM Hussainuzzaman, H.Yokota and K.Tapabe,
“Arsenic Removal from Contaminated Groundwater of
Bangladesh with Naturally Occurring Iron”, Proc. of 1
Intern. Symp. on Health Hazards of Arsenic
Contamination ~ of  Groundwater and  its
Countermeasures, pp.137-142, Nov., 2006.

3) K.Ohe,T.Oshima, Y Baba,M.Shimoizu,
Y Miyake,T.Horikawa and H.Yokota”” Removal of
Arsenic from Contaminater Groundwater by Iron
Oxide”, Proc. of 1% Intern. Symp. on Health Hazards of
Arsenic Contamination of Groundwater and its
Countermeasures, pp.162-165, Nov., 2006.

4) M.Miyatake, H.Yokota, K..Tanabe, MM.
Hussainuzzaman and S.Hayashi, “Sludge Treatment of
Arsenic Removal Unit in Bangladesh and Removal of
Arsenic using Microorganisms”, Proc. of 1% Intem.
Symp. on Health Hazards of Arsenic Contamination of
Groundwater and its Countermeasures, pp.166-169 ,
Nov., 2006.

SOEBIROTFER., BERIGIRD BN ORET
~EDTRIRSTPL,, FERIIMEBRED b D%
Pk e & HICATHUIRAI A Z & LB HRES
2B ThHA ) FERDRFEEL R D LD TH D,

5) Miah M., Hussainuzzaman ., Hiroshi Yokota .
“Efficiency of Arsenic Removal Unit working in
Bangladesh and Cement Stabilization of its Sludge”,
Journal of ASTM International, Vol.3, No.4, pp.1-9,
April 2006.

2. TR

DFE fd—, B B8 ER R R R,
M S, A A 81 B4 )IE B,
Ve 2%, kM, Bl 3 DU US55 a
BT Ay 2~YL b hEFV VI b FRIERSE
FkDEL , 11 ET7CTHTKeRERT +
—F b, BIRKRE, pp. 19~26, AL 184E 11 A.
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B A S @R ARG (SRR B i 3)
MIE R EE
HE OB L BPBEOWRBECHFEIND A THRRRAKOZR & BEAICEYT 255

SHERFZEE WA 1 CREXZEEREEFRAREES)

WRES - EASBREMIEE S BICHELTWD, TOTOREXEEICRIT 2 REE
7Bt e BRERBEICKTLT, JICA, BARTTH, SUHRFEERFMEELREICLD
EE) & 3. MR IIRE OB FAIRICERY LS, BARRRZERR L L
. BEILT—HEOLEREESY 1 £/ 100pg,/ AUTIFIRB LZZ L2k b, ARE
LaEE - BAIREE L, FBCAEICLI2BALBERT I EEHER L, TDLE
i L 7= Ak b BRI 0. 037ppm Tdbh o 7= (FEOKEKZEHELIA : 0. 05ppm) , 17,
SPGB EICER LR EREE R MDY A7 FHMEORE (R 8-0HdG) IZRBWT, b
=2me(E L 1 EERORE T, RPeRRBEIIN /2 IETL, £ LT, R¥ 8-0HdG i
EEEEEICEE L, Fk0RT DY X7 OBEBICEESTH Z LRI, EERRZ
L REE LRI UMOTHMRICERT 2 088F SN,

5. A TFHFROEAKT AT LIXFRERNICRBOTIEZE < OFFTTREE &R S 5 23,
E LN ERAREDICFDORY TROWIE LALLM o, ZOHIT, #BIZRW T,
BB SN AR L ERE ROBREVRAT ARBLETHD, ORI EE,
ZLTERLEEAZ LT, BRELCEN LA EEE RORERUEBY AT LOREIERER

MECTHLZEREBHALNE LT,

A. BFEREB

FE, BREROERICI DI REELRRE
BEEENA VR AV TIT 4o BHE,
FY AxTa, TALEBVFU, LT,
BiE, =, XbhF L AURTT &
FHUORT PTIIER LTS, BIEDH
HTITRIB000F NOERE L RR2EE (18
M BREBRECEBTLIE) BDHFEEL,
TDHIHA K
47005 A, FEMBH3005 A, fEREOH B
CERBERINIEATHD, TRDH,
BEOHE FIcBW TEEMERENLOD
BELEZNEEEEX TR L5200
& EBRAICERR S B T,

B EPECROLERBEIIRET
HY. bFITLDEEOERIIINI0-505F
ThbH, —F. BEOEZIIERTREN
WWIEFABETHD, BEOFLRICRLN
HEER AGE] 1. EESHBICITL

N T TT 4 aBR

TENEE BAEMED) 2ELTWVD,

EHiz, BRELREBREE ICITIHRDE
EMENEZLSFEEL, ERBBICL DK
FREENRSIN TV D,

PR O OFEEHN L, B FREOLE
FERBEZOREEOBERBICIVAREED
E 2 BEoTE -, US-FPA LEREEZ K
ADBEA . 0.8ugAs/kg/day ZHREB L TV D,
sk, HREH OB e BHFEOREITRT
LTy PRI L TWRNERID
X, TeBRERED A =X LHEH] OK
BTHDHEEZD, BEHIXBEFICHLT—H
DEHFRBEL 100 ug LTICHIBRTHZ &
EREL WS, BE, PEOBIKIELER
0.05 ppm TH Y. —HDOEHEKIEEEZ K
3Yv&—¢LEBEE WHO,EU KE.
AA: EOEEIKEYE (0.01 ppm) & ITHER
V. 100 pg INZBEIRTZ LIRS E X
TWa,
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ZOMETIL. B EBREREICXHLT
LREORBEOEBETEME LT, FEOE
Bk b BEEE R TECEIKE 1 7 HK
THRAKLIESEODREBERTER L,

B. BtEHE
FELET & xtgE
RESFTIIANE T BEIRXEET LB AE

(BETOWE 40km, 77K FHOE 120
kmOAIE) THY., ABIEX34 A 1TH
NHRoSTND, EIEITRENERTH D,
FRIZERE L ZHRIETH 5,

FEX, BAMIZILNE L FEERKEA
REEREREZR R ER & OEKRILR
HThD, T, FEHEEE L LT, BHE
THEERRE. BlEE. HiFREYE, K
MR R, LA E R . LB
iR, KEELEENRSM L, FEFHRAL
B RENORELER LT

e, FEITIZ 303 ERTOHFLEH Y| =
NETCEFETHERINTE 7, FFAKkFE
ST 0.0001—1. 79 ppm T, - 0.133
ppm TH o 72, 18 b BHEOWEFEITIX,
v RIRBE 0. 037ppm DFHFFAKE A T HXT
BRI LTz, BFECITFATFIZ 2-3
BE DR H Y | e I 5 FAT,
Z OKEHEKCORRIZER L, B, &
FEH DI FKITEOESE, FEIZITHER
L7,

Bt RPERE
TEREBAEEOANDIIN 34 FAT, 209
Lt RHEEENLEEEL TS H
BO—HICHFAROBOKAEmRS T, F—
ORI 14 #, FERIZH 11000 4T, £
D 10% I8 RPBOERIPHERE ST
W5, BETEERIIEERRILE L aFMR
B, ZL T, FOLLEOEOEERA{LE
ThHbD,

bk Dk E
MRIZEKSINDHF Kb e RBEITP

E O fE K E%E 0.05mg/Lippm)LARNT, #ITF
AIZKT AL FER R AT EM S TR
W, A TERIMNEOHBHEB TERIN T
W3, KIENLHEFRE CiEE b =— 180
B CHSBIRLE A A b S, M £ TR
B INTWe, M OEFEICIT KRS E O
BLE DR N TWe, —H ORB/KEFREIZEA 8
Bein D 11 BT, KIZBSBREOMICE X 6N
TWA,

Bt v FhEOKEORIE
e 1A
< PEERKFEEMEICL A HRZ
> BgRickLsrs7or—REE
<+ BERELUETIRE
< FHFEAK BEHLDLO{LERRE]

Dt FBREORE
<+ R, MK, EERERENOE
RREOHIE

< PIXE (Particle Induced X-ray

Emission) {ECOLITLEREELHT
<+ BB{LMIDNAHEEORETHD
R

8-hydroxy—2—deoxy—guanosine
(8-0HdG) DHIE
< MHHEEYE - BERLEE. ©
2 I VEOBIE

B E

A VB —b Rary b BESSRE~DOH
ZEBE RO LRI, FEEFATETH
52 E0n, EEERMEEVNTTET 5 E
ERRKREZEOGEZEROAEEZE T, FAXE
NREERRERREHBRIC L VTN D,
EZXIFEFETH 8, BREOERT+5
WRBEN TV D,

C&D HREEBZ
HFFKPL OEHRE FOBRBIC L D BER
EDEIE

B EPEREEICBITALRZEET L
BEEILE | FEORTERREDOLEL
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TRERU2ICETLTWD Z &R

Mz, TR, FEEROZEIL, 45
E1TEBIZBOTUL, HFAP L OEH L 57
ORI O AE & ARILEFITLED
BErrdh v BEETECEE TH D EMIRE
Cbii,

5, 1B e BPEBICB WD TURbERELRRE

e LT REORT AMEOTHRARTH D,

Z ORBEICE LT, MEE I E i U 7- B bEY

DNABEREIZBWT, b BRELEILEL.

LEH ORE TR E OB DN AEE
NIEFEFHEICEE L, T72bb, bR
BOEIEIZ L A{LE BB D N AEE
T L TR ET D27 ADFEET D Z
& D EBRERMIC RN HERREERA & o7,
WIZ, TNHDRBREFEICB T2 5 FBEDK
JEIER DB DWW TREEIT 7. REL
T BEFOBITRA D770 25 £ TH-
e WNROBE) , Ee BR2BOBERNL
1EHEZRBLEEENLILIZSERET
O, FEAEOLEIX 2AITBVWTO
HRBO LT, LT, BRIEEILILDH
THotr, ZHITH LT, FEAIEDOHE
14, BRILBFOHEERIL TBREINE,

PR

1) FEICBT 2 (B ofhs
A7 TEEIT S TR AR L H 723
A 7 FROEBIAKIEAK (FEOEEIKEELE
M ;5 0.037ppm) % — BIZEKRRR]., & FREICE
L. BBk ERHERICER Lz, Ll Z
U5 OREER O AMERCHER:, BHEITIIRk % 72
MEEMRAEL, —B LK OMEITEECH
DT, IRE, MIFITEHE S E TR AR DEE S
ZLTORRTH -T2, HABNHEL THD
R, DARTEEF L O /- 8 v SRy5 /K
ERERT2I1E0 8 Y L COREROZE

OEERHY L EFEOUBIITAXE
RFER SN T,

2) XA T HROBEAK Y AT MIFENIZ
WTIEE L OFETCHRIBE & HERI X 5235, B

iﬂfﬁﬁt&k%@@@fﬁw &t B
BT o T2, T DT - BV T
EREIY *énk#ﬁm#6%%t$@
REVAT L (BAEHRBREVAT A RE
FRLT7 48 —) BMETHD, LrL, &
DOFEHFRRERE, T L TRLEER I &
ML CEIR LZE#KEZORS ﬁm@/
AT LAOFENEELMEE LTHLIZ
Tpo T E T, BRESCEI & V7 EiE B 7 i
EROBBIX. Fil-e e BHBORRE 2D
ZENRBR D, PEICIEZ OFE O
RHFERII R EEOPHER LEEE RO
BEATLADERAFEEINDEEZXT
Wh,

3) B BRHBEOWEIEM LcHFAH
Db BEET, FEOEESHEETHOTH
o7, A%, EPA, WHO, EU, &M
ETIX0.0lppm ZEEH LT Y FEOEYKE
X ROFEY ORI ZBRIFE AT
S TRVHIZER L TV 5, Z OMFEROH

ILE DR DG LEETH D LIRS
BUTW5,

E ¥

ﬂ%h%%@@%ﬁ%@ﬁﬂ% (=S
FEOHEBLT ORI AED Y XS
ORI U CIER FER R IR L2845 U,
7, FEICBWTIE E RBER I TR
WHETF K OFESRIZFIRE T B 43, BEFAM
AREMICRBER ORI THY | T DM
BRSO R, AT OLE R CR 2 RN
HD, EBIZ, BRREEEZPEORAEM
WA+ BT I IR AR L R
DHE LR, FEBREN L Bbh b,
SHBOBERFBEL LT, HFFEANORKRE
RCEN L EE e ROLERERLV AT
LABRMKETHY, Thbb, BEOEMEL R
HFHEOILKROBGIE & G0 TR RICER
MAEEE B X B,

F WrasE
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1. FR3CHEK

Shingo Kimura, Hiroshi Yamauchi et al.:

Evalution of urinary 8-hydroxydeoxyguanine
in health Japanese people, Basic Clinical
Paemacol Toxicol., 98, 496-502, 2006

MR, WA RPRLT 2 U 2B
ERE REBEOEDFAREICET AT
78, EEERERIEESE 15 1 41-49, 2006

Pi. J., Yamauchi H, Sun G, Yoshida T,
Aikawa H, Fujimoto W, Iso H, Cui R,
Waalkes MP, Kumagai Y.: Vascular
dysfunction in patients with chronic
arsenosis can be reversed by reduction
of arsenic exposure. Environ Health
Perspect, 113, 339-341, 2005.

HINTE, fEEERE, WM, SHEBE N
IROMEEICSHT 2B A b L ADAL
A~—0—: L BEBEPLIZ, BEREE
. 141 2-8, 2005.

(AT : 3R, BEZ, 29: 605-607, 2005.
B LAOBR{LEID N ABIE L feh 8-

OHd G, % 75 [m B AHAESEESRES FE.
2005. 3.

WNEE - b ROFME, AARZEIRRES. H,
2005. 5.




JEAE BRI B B 4 (HuIR A R A B BRI R 36)
Gy BT SE S &

WA N7 57 v a R O E R LT B TAKDOERIB RSB T T K E
(F24272) ATEARIRE §5 F B AT REMERTAR 2 B4 DI 52
SRR R S L DGR L SRB RO HEE LR 7K OIRICENEOND
SR

SRS KF E— EERFERERTFERER BF

WRES

N T S5F aBOF 2 e BoOfSMRERZR E LT GSF (Gravel Sand
Filter) i 3% % 21& L. GSF /K E:4471(2005 4 6 F) & GSF /K f#k#a#(2006 4 8 ANZR T
BALEENLD 1A b EBREEPOKEFES L OB 7L O & o THEE
L. AESSEO L BEBREIC SO LS5 REBRLNENICOVTERERBI RS
Fo FERL LT, ALAhs o FEREL. GSF &R 0.1520.11 (#H : 0.043
—0.49) mg-As/ day (2% L, GSF 3{&E#1% 0.13+0.04 (0.061—0.22) mg-As/day & 2o
7. L EERESEHETRS L 0.02mg-As/day DD TH Y . SHOHRIER, v
PR ERBECIHE Do, LdL, EERET 0.11 205 0.04 ~ERHPLTRY,
D Lt BEEREOFER COIELOEXNED L L EBKLTOND, T, B3R
EREORKEN GSF BAZIEI LD &b, GSF DOEAIZ Lo T e HER
BN h ol REICHT AREDENKE ol L T 5, EFED & FEME LT
IR R GSFEARNL (AR E AR TE I FMEAKIC b RIHRK
AL TV EEZ BRAFEICE VT, GSFEAIC L ZHRARO b R ERENR
S LTV, £, AEFELEKICBON T2t FEIEICRT 5 ZTHROF5HEL GSF
LAt D 5E%D 5 GSF R ERIL 40%~ & B L7z, GSF A& HBK Rk OB AAKIC+
S EREHET B D L OBEE LT, K ERT B AR SN D Z L iTmA, T8
B DZI S TREAAIC b REKEHERTHFEENEML., FHEAKABERO b H#HF
BERFDTE ) BEX b, —F5, GSFAEKITE RTHRINIKRERAKL
LCHiBAE L TWAKTH B0, ERALUMEEIKRE LT TR Y H7(dug
well) | DA b EMEE L Y it GSF AEA L RRESCPLELS RoTLEI LW IOIRE
bhot, ZOb, HEKEEOFY ¢ FEREIL GSF RERITEMLTLEST
BY . FRHICE EEREOEHEICBVTIIRE RUEPHREHB DL LB TE D2
Fo LA L. BeRAERATZZLICEY, FREAKRRD L RERE, FIC TS
Db BERENKIBICHAO TS 2 ERHEALNE RS2 &0, 41, GSF OLHRE
HREET T, kB O L FERE LD T Z Lk REAKEROER
BRI OWEDRNS L —BEIICRD LHfFSN D,




A. HEEER

AWFFEIL, ERBEDORWE K E S T2
LIZE- T EROLEEREICEDIIRETD
DERRDLIEEENEL, ZBERKREL T, @
BB REIEE LU T Gravel Sand Filter(GSF)3EE %
FEF GBI THE NI FTTF L aElF 2 F Bk
DOEHITFHE LT, GSF NEKZHMiE BICRiEL
THHITETRERNRREICL 27K e MG L,
72¥5, GSF RE I H LI EE (Bl K7
) DB N—T I3l bl > TThiTz,

ARHFGE T, KEBBDLOERBREZHEEL
7oo BEINOOLRBREIIEREY 7 VOS5I
o THEE LTz, BERERIT, IR ERDPERICAEN
TWAHREFEELED TRICINCERL THLHWN
YT NETHHETHD, I BTHE AT
e LIRITIT o7,

BHEOINZIE, XTI T VA HOF 2T UK
e B S BRERR & LT GSF (Gravel Sand
Filter)ffiz% & 5% & L . GSF K44 #1(2005 426 A)
& GSF K#:E1(2006 4F 8 A)ICB T 5K & RE
o0 1 HEeREREZHUKEFTREL LUREY
YINDGITIC R > THEEL, fAERIREDOL R
BREIZED L S BB R o=z 20T
EEPBI o7,

B. WFE 5 E
1. AEAFICOWT

FEIL, AT ITTaEHOTUT U HIRKAR
S DT 2T HVFT 2005 4E 6 A (GSF KELHEHD)
& 2006 4 8 H(GSF AREAGBRI FEENIT o7,
FAEIIMEAK EAEE LR TITV ., S HAFSEE
VK ERBBHIBI T ATEZIT oo, AFEICEITS
FARE X 2005 AR 18 FHEETE -7243, 2006
FEFERRT 2 FRENF| oL TLE-STED, 16 5
JEIZIRA Uz, 728, FE ISR ERE (BB
B RICED) LV T EBRIEIT T,

2. U AR
BB DY T, 2005 FEOTRE CITE FRE
MEEHRIE AL QOB KR (Tubewell F£721% dug

well) DK EERI L7, 2006 EDOFHEICB T DK
KY T NE GSF O DK%E 4 16 FREIZRBIT B8R
BT e,

BEOY - TARIUL, HEREORKE L N2
ELlz, REFED 1 HHORE (FiR - Bk -Beik) %
BHRLUTLHW, BRELLUTERRLE, B, Tk
F Y T A—TH-ERYO 4 BIIHEL, Th
FTNOBERLZRE, ZThEREED | ARHERE
EUT, UTIC BB 5 %30T,

O REXNSBORELZFHEL, BHEE— RS

@ ZoWIE D 24k ORERE BH, B Bk) 21
L THOW, BVEELTHHY,

@ ENRIZENENOREONEFLERSLE
5

ZDINTL T, AEMEREO SRS, B
BEREOT —2% /T, BIREEICZYE T58MIT
ERYOBRELFCEITRDINC, BEOE
BAIXY —CTHREDTARLIE=DL, FO—ExE
Bifol, A, Fy 374, FOMOERFHITHONT
IR BIF TR RS RES Y, RV =F L
PO TIARIF LT, 72388, BAERLA 48h 1T\,
FERRATROEELZEY, BAKEEREL:, EK
FHEHATLTIRT, BIRREIZ OV T
BB, -80CTRIELT,

EAREE M A

W= (A-B)/A*100

WiEBKES A=RAIREIOER  B=mfiwik
BoOER

3. MrRREOSH

B DERIREIL ICP-MS THO LTz, B
YT NVDBERFIIRDOBEYTHD, BEEEHD
T ATEFER R IVISTIR R LT, 0%, A—
TR BIRBEE) X 1g-wet, TSN DY 7 4%
0.5g—dry {ZxtLC, fllE 3mL Li@ER{bAkKER 2mL(>
FHUb, ultrapur grade, BAM(LFERY) iM%, ~
Ar7ayz—7 i EE (Fthos TC, Milestone
General 8) THfE, Hh & % AR 1% ICP-MS
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(HP4500, Agilent f) ([ CEEZEIT -7, PEEMY)
BEL Ty NT LAY, BEE 8TV,

728, BEUERR) 2 fEH (2 ASRM1568a: NIST, USA
% OYH & A& SRM1548a: NIST, USA) & HWT, ot
DFERE FREA TR LI

4. ERBREBOHHE G

ZEADOKEEYHEEOLEBRMEITLLTOH
ETHEE L, BUKBIIFAEICIVELNIE, &5
T —OEREILREREICIVBONIEEH
WTNA,
A: FREKDLOERERE
(BRBEA e R B (mg/L]) X (BR/K &L/ day))
B: A—7#A (R EBIRAE) oD R E
(A—7" R EEmg/kg wet wt])

X (A—T7$EIEE & (kg wet wt/day])

C: [ER i HboeFEEIEG JR, BIEE, 7
¥/ 3T A5
(B i FOEREE [me/kg dry wt)
X (A | DIER R ke wet wt/day]) X (1= FAKZE[-)

(R ~DBE)

ABRGETIE, LA RIS IR 1B B
LTV, UL, SRR AT AR %
EDNBEROREEERRLCOBIEND, fAE
(ERF9E% LR ORI LTV B,

C. TR REBE
1. FOKERELLCHEEKEIZDOWT

£ B EE OKEE TR T, RABMELK
N DK BEOFEEI, 2.54 £ 2.24L/day/ N&
720, i LI 2005 AEEDOFE RO 3.1 & 2.9L/day/
ALV METE o7z, 23U 2005 FEOFREREF OB &
LB 38°C(2HMED) TEoT=DIZXTL, 2006 4
FEROREERIRZ, 35.5°C(HIH), 33.5CC2 B
H), 31.4°C3 H B)E0RMED 2T Z BB D —D
IZEZBNE, B 1 I REOEELSEE DK
BKDOERBRELRT, TXTOFRET GFS DK
(0.019mg-As/L)ZBEIL THY, REANPHOLRE
B & EHE & IX, 0.042mg-As/day (FiPH:

0.010-0.161, n=59) T -7z,

oYy LRI, MELEBED AKIR LT F K
FUZOWTDOA U ZE a—F 1T o7z, ZOAFa—
ZATo- BRI, MEEEICTRE A KO RRE K
Bk &R, S OCREENED 2T | FHEA
KITHPHIEICHDERBEOSVIKIFEEZF AL T
LES>THADTIHRVDNEE X T2 D ThD, £D
W EEEOBEIKIFEE TCORNODERED
HIEEGFEIL. 100m (#GEPH: 8-278, n=14)Tholz, F
o EH KO RIRE O F L LI,
0.333mg-As/L #iF: 0.00095-1.018, n=16)TH 7=,
1@ EOHBIAKFECTIHEFENSEEN T T, FH2
KIBITERIRENEVMEM DB HD LD ZENTDD
Tre ZOZEMD, GSF AKEFAT L TKIRAITDD
AEPRBESEAILIEE CThHoEE LD,

2. BYHPOLRRBEICONT

& 2 [TWEAEEE L SEFEOKY VDO RRE
R, BT TRASEEOEH e RRE T, X
F2SWEAE (2005 4F) E DR e RIRETH D, Th
FRDHE. EEICHSTAEEILIEY e RRE
PER L TWBDONRSND, SRERMOLRBEED
SE 9 4E 1% K ) : 0.275mg-As/kg—dry (& [ :
0.061-0.557, n=16). A :0.306mg-As/kg~dry (&
FH: 0.012-0.666, n=16), @R E{A: 0.194mg-As/kg
(% BH . 0.097-0.554, n=16) . B8 & W& Kk :
0.039mg-As/kg (#i#: 0.015-0.066, n=4), FHEDT
¥ /3T 4« & A HH 1 0.133mg-As/kg-dry (HBH:
0.047-0.282, n=14)TdH -7,

wic, B 3 CHEEEE LA EEORBDLRRED
AR, AEE DT REEAIEY iS22 5T
W5, ARFZREOMEICIY, IREAKICERRE
DREVKEANZEGE | KR ICOADERRE
DR AZERD) o TND, ZOTEND, MAEE
IR AR R OB KO RBER R TN, 444
EiED o=z bilien, £, K] 4 ICHR - fIRE
FICBL COMEE LS FEOLRREOHBEEZR
T, REREFCLOCAFEEDOLRIRED T HEHE
BNTARVMES 2o Tz, IDIT, FFFRELSERET
EEICTE AT (DX D) BT FEE TR,
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A EEIIREERBEEMERL T, ZRHIEH
HAKOERREMEBL -2 EIERLTHDEE
2D, BIRBEDRBESWTIE, SEEIT
YU TN D Iai ot RERAKOEER
NBIRIoTE,

3. BREREICIeRGLRMBRERORERE
OB LR 2GR DEAL

2005 4 (GSF /K#t#aRT & 2006 4(GSF 7Kk
BEICB T HRESNS 16 FERKREOK EBF
250 1 B e REREICOVWTRSIZRT, K&
BRI GO REIET, FHEIEREREZ (&
ME—FKIE) & LT, 2006 4% 0.15%0.11
(0.043—0.49) mg-As/ day, 2006413 0.13+0.04
(0.061—0.22) mg-As/day &72o7= (K6), ¥
BETR? &, 0.02mg-As/day DD &2 %4
DORITRONTeARERWETITR DT, &
OEBIZOWTIRRBRIZESEERITY, BB, &%
FEREE OFRMHEBERE, KE, BRI
DENKE (48h FRETERIZ L DHEM) . b RE
E., e REREEAERE LTFRT,

—75., EEERZEIT 0.11 2»5 0.04 ~ LA LT
BY, TOZ LI REREOFRER TOIXLD
EMRPO LI LEBRLTWD, FRiC, BXE
2% GSF AKEAZIZHD LTWBEZ EMne, GSF
KOBAIZL > T REBREN LD o T2 FHE~
DINFERREDPSTLEFEZ D, ZOEHIEX, GSF
L KBS T B I LIS Ko CREAK, Bk
KIZe RBEORVKEERTI L ICRok
TEBRRENVWEEZOND, THMNLDOE HFER
FIEHE R RE (B/ME—&KE) OF TR
4 & 2005 4Ei¥ 0.090 £0.079 (0.014 — 0.31)
mg-As/day 7Z-o7-HDH 2006 FiZi 0.053+
0.030 (0.0077—0.11) mg-As/ day F THA LT
%, Rt REWEICHTLHEGOEME LTIE
GSF ZERIIT 56% B3 THHEKDE %?&E&zto 7=
t DA GSF R B IL40%ICE TR L2 (K6),
Z i, GSF AN —SFRET (CRBE
DEWKD SR TE RN 20) KRERAKIZ
RPRRCH D RBERINTAKEES TNZD

7205 GSF KEHET2Z &IC Lo T, REHK
KHERREMEWAKEFERTL LT
b EEZ BN,

—J5. BBl SRO v BEREIS, 2005 i

¥ 0.023+0.027 (0.0016—0.099) 72 > 7= & DM

2006 E1ZiE 0.053%+0.030 (0.0077—0.11)~ & #
MLTLE-TWS, £ EEREICXT HEIE
L LTI, 13%2 5 43%~ L B LT3 (96),
AL GSF KT e B THER IR EAKRERAKLE L
THGMEB L TCNDKTHDLEDIZ, N T TFT
2 KB EYEE(0.05mg/L) X ¥ 13KV k(2006 4
8 H#A#msD GSF K b FiRE 1L 0.018mg/L)
e CTE AL 00, BMERILAET. b RBE
DEWVEEIKIRE LTERA L TWE Y HF
(dug well) ] D7k b FEHEE0.001~0.010mg/L
BE)IVIIELLZ-2TLES>TWNEEHTH-
feo TODZ &M GSF ALFGH O b FEREN T
BEE L TEEZICHELRDP SRR TH D
EEzZLhD, L, KB D e FERE
OWEX, FRBECHE LIKEFO v BRE
EHKEEFBHITELECHELLELLOTHS
O, AR O b FEEE & R UCEEENME
WV, 2, GSF faamiaid, RS T #
Pl OKEHRATNZ EHEE L THAH, EBIC
A TN E ) DIHE & T, REAKDE
ALFEBICFRCOIET|ICBELRL TV EAKE
—HEA LW BRI E T E RV L, ANF
RTIZEDZ LICHRT D e FEREBOHETE S
TEARV, GSF KD X S IZ e FREDEWKE T
SEMBTEDILICE 2T, 20X 5B K
DOARFRAZEAIC L 26872 e RERE ST 5
ZEMWTED,

£k L LTI, GSF IC X 2 ReRKOHEIC &
D, LKTFOMERHoTmLEEZBND, 120,
GSF AZEHETHZ LICI W KEZERTDHH
BEHINEZE, ZFLTHS 12, 202 &
WX DFEBEAKCORERKEFERTIRER
ML, REAKERO BERENELD LZZ
ETH B, 5%, GSF KOMMEFE S 3| L3 il
EKBEEO L FERELRAT D L1220,



FEAAP L RREOUEDRV LY —BHOL
MITIR D EEZBND,

D.

2005 £ (GSF AfiEfaaT) & 2006 4F(GSF Ak
BENCBITHKEREPSD 1 B b REIREIC
DOWTEHKERERL L ORET VOS5I
LoT, KEEBENOOE RERELZHE LT,

ZOFEE. GSFEAICLY . MENIZ S kD
ExACEPICHBAKCI R THELRSN
TWABAKEHFEALTWEEEZONEREICE
W, ZHERESED v REIRENED L Z L AR
i, GSF K Z A LB AIC+o R EL 4
TAHZ LRI THELRDIRELT, 1 k%
EWT D HEABNER IS . 2 FEAKIC
bRERKEERTDHEENEM L., FHEMHKE
ROvREMELBD T L, BELALNT,
—J5, GSF Aid b FTHERENTKREFAKE LT
HBNEB L TWDEKTH A, ERPLLBTEE
A E LT [HEY HF(dug weld) OKFE
SFIRE L VT GSF AEUK b RRERLLE A2
STLEI EEIFEBRON, 5%, GSF K
DALERRESTANA BT 4L, BRBIK SR D b RIER
BLEAOTAZ LISy, FAEAKP ERRED
WEDREN LV —BHONCRDEEZLND,
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ERIEE, mg-As/L

%1 BB GE ORRIK B T + SRR S AT (2006 420 R

FE L/d &, L/d

BEA B (n=28) 254+168 0.76-8.60

O158%) TiE®n=20) 2.24%124 0.55-5.22
Fit BiE(n=1) 1.01 -
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f1E FREOAFEOARBBRE, HOkE, b RERE, &Y INOEKE (BURERIEICL D)

family ID|TEA |56 | KBk | DB |BlEEkalBank Z 0Tk
1 & | 41 656.3 557.0 114.0
2 % | 56 753.2 93.0 138.9
3 % | 61 4451 162.5 185.5
4 x| 61 630.8 237.9 274.9 X (EE)
5 B | 29 | 10895 4113 360.4 | —&/KEFE(F KK
6 Z | 36 733.8 169.0 95.3
7 % | 61 366.9 120.4 84.0
8 B | 61 9154 266.3 4378
9 B | 33 659.2 186.8 3140 192.8 |Fish(BRER)
10 B | 16 793.0 132.7 3494 23.1 21.4 | Fx/\T1 (BRERH
11 B 26 505.4 236.1 236.1
12 g | 37 973.4 |¥v7nmL| 2103
15 8 | at 1175.3 196.2 108.3
16 % | 61 4430 225.1 270.8 Fish(BRER)
17 | 36 532.7 57.1 183.9 78.8 380 |Fx/\T 4 (BfR%
18 B | 52 890.9 247.9 195.2 ' 243.0
K=,
family ID|k8k EiE BIEEE Tt family 1D
1] 0.69 0.943 0.91 1 2.05
2| 0.70 0.04 0.95 2 3.03
31 071 067 0.94 3 2.53
4| 069 0.08 0.92 4 1.52
5| 0.75 0.83 5 1.36
6| 0.80 0.11 0.97 6 4.14
71 072 042 0.97 7 5.22
8 0.72 009 0.95 8l 076
9! 0.70 0.31 0.93 9 1.85
10{ 0.83 0.29 0.95 0.76 10 3.73
11| 0.75 0.08 0.30 11 1.89
12| 0.73 0.97 12 8.60
15/ 0.73 0.1 0.95 15 1.32
16| 0.83 0.42 0.92 16 2.12
17{ 0.71 0.31 0.91 0.66 17 2.80
18 0.67 0.25 0.90 0.33 18 4.67
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1% BRFEOREEZEOALERE, FUkE, L RERE, BHY IV OEKE (BURETLERIECL D)
(Fix)

[EREE, mg-As/kg—dry |

family ID 3K o FA [BIBERE [BIsHEE |2 0f  |[8RK
1 0.24 0.28 0.15 0.019
2 0.10 0.18 0.55 0.019
3 0.06 0.07 0.14 0.019
4 0.56 0.05 0.18 0.019
5 0.27 0.13 0.019
6 0.32 0.09 0.26 0.019
7 0.31 013 0.26 0.019
8 0.38 0.12 0.16 0.019
9 0.32 0.23 0.11 0.04 0.019
10 0.46 0.18 017 0.07 0.36 0.019
11 0.06 0.18 0.10 0.01 0.03 0.019
12 0.20 0.19 0.019
15 0.27 0.12 0.11 0.019
16 0.29 0.05 0.10 0.019
17 0.33 0.13 0.35 0.04 1.15 0.019
18 0.21 0.05 0.16 0.03 0.019

[EERE, mg-As/d I

SERER=E
mg-As/d_|
family ID|K BN EE S EE I |BkoK
1 0.048714 0.009011 0.001539 0 0.038314 0.098
2 0.023278 0.01632 0.003843 0 0.056833 0.100
3 0.008196 0.003552 0.001671 0 0.047355 0.061
4 0.109048 0.011974 0.003977 0 0.028535 0.154
5 0.072487 0.02398 0.008628 0 0.025555 0.131
6 0.047839 0.014019 0.000762 0 0.07763 0.140
7 0.032421 0.009407 0.000671 0 0.09776 0.140
8 0.096891 0.028752 0.003518 0 0.014241 0.143
9 0.063952 0.029272 0.002348 0.007357 0.034578 0.138
10 0.064122 0.017046 0.00482 0.001528 0.001879 0.069808 0.159
11 0.007726 0.030672 0.007202 0 0.007202 0.035414 0.088
12 0.053882 0.001292 0 0.161145 0.216
15 0.083454 0.020323 0.000584 0 0.024706 0.129
16 0.021225 0.006227 0.002289 0 0.039667 0.069
17 0.050937 0.005091 0.02052 0.002827 0.014847 0.052356 0.147
18 0.061358 0.008733 0.00839 0 0.005378 0.087459 0.171
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Collaboration between NGO and University------ University of
Miyazaki and Asian Arsenic Network for the mitigation of arsenic
contamination in Ganges basin

Hiroshi Yokota, Kimiko Tanabe, Miah M. Hussainuzzaman, Mitsuhiro Sezaki
Uninersity of Miyazaki

1. Introduction

The chronic arsenic poisoning at Toroku mine in Takachiho, Miyazaki, Japan is
the origin of health hazards and environmental pollution by arsenic in the world. It
is 35th year anniversary from 1971 of the official recognition of the Toroku arsenic
disease. The staff of UOM has performed the medical examination and supported
the recovery of human right of Toroku patients more than 30 years.

From 1996 UOM has performed a lot of surveys and mitigation measures at the
arsenic affected areas in Ganges basin with NGO, “Asian Arsenic Network™ (AAN),
developed from NGO which has supported the movement of Toroku patients.

The activities of UOM with AAN are mentioned here to consider how
University should collaborate with NGO to get the solution of arsenic

contamination problems in Asia.

2. Toroku arsenic disease

2.1 Situation of arsenic disease in Toroku

Toroku mine had produced arsenic for a long time, from 1920 to 1962.
Throughout the production, smoke containing arsenic had been emitted and hung
over the Toroku valley for many years. As a result, cattle and crops had been

affected and most of the people in the village had/have suffered serious health
problems. There were 92 deaths in Toroku village, with the average age at death
being only 39 years, during the mining operations. 20% of the deaths was children,
which was caused from respiratory and gastrointestinal diseases through the poison
air and water with arsenic.

When the Toroku arsenic disease was commonly known in 1971, 74 residents of
Toroku village (34% of the population) complained of subjective symptoms of
gastrointestinal dysfunction, respiratory trouble, kidney disease, cardiac illness and
liver ailment. As of 20 February 2006, the number of officially acknowledged
victims of arsenic poisoning in Toroku is 173. Many of the victims have already
died mostly from cancer these 30 years, and the survivor is now very old. There are

only 55 living victims left.
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