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Fig.1 Changes in waterborne diseases and domestic waterworks
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Fig.2 Water treatment flow of Hanshin Water

STEBRMETHD, £T, KROERIZIBNTL, TNVET
BOKFKHICRH S -2 &372<, F0E) Fiiio/KES
¥F THBT K E ik DIk ﬁfa%&f?f@b TLAIC
*ﬁtﬁéﬂékb\aﬁ:ﬁ T, WIT, FKLBRIZ 1T DR R

(R TIE, Ju%é:bf@zl——vxbw%f_ﬁ'éé’] SHEEE . b
HHEANZ L DL FROARIEA L, 3 NS INEVLER CREA S L C
B, oo ATEOI I RESND O EIAMEIZL
TRLRTILRD70,

Fig.3 1345 HAL 7 0B AD R R R OIF KT AT LK%
FHILIZH D THD, FBAKFDZVTRARY DT b —3 A
N Craw) lZR D 3 >ONFT w35,

BN — T E N TRIMTHEH SN : Cout

Y FIIINBNC L > TR TINS5 : Cext

ALK 35 Cfin

IKERBE DA — S ANIHGD TIRAFPED B AR L —
Y —THA7=0 ., Cout, CextBIV Clin DT Craw!Z
LD, MHD n 1 FWEGEHE EO Sy FHT, n O
MNEFHZBWT D, Craw)>b Cout, Cext BX O Cin~»
AL R IL, ENEH zero, 1.00 X 100 (72 1-
Cfin) BX W 3.16 X107 LHEEID, L EOXHIZ, Fig.2
DO7a—"TX 7-log OBREEZRIELID, MBS EETIZ
MMET T AN 2NGEIZIE, Cout, CextIB L Cﬁnl\ﬂ)
IV, ZF4 9.40X 107, 5.06 X107 IBLTN 8.20 %
1078 L7025,

HFKOFEHNTE—D T oA L TTEHARL, VAT A
IKCEHliEND, 7V T PARI DT A5 RIZOW T, & H
NV 7 i 2D A BRAY 72 ML 20 B do -t L3 ) 7 i 5% 4 RS

ion, GAC-FB: granular activated carbon fluidized bed,
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Fig. 3 Balance and behavior of Cryptosporidium oocyst
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Table 1 Selected water quality parameters (fiscal 2004)

Parameter Raw | C/F/ES| Ozone | GAC-FB| C/RF
HPC bacteria (/ml) 58,000 1,100 1 12,000 none
THMFP (mg/L) 0.032 0.020 0017 0013 -
Manganese (mg/L) 0.024 0028 0.021 0.011 <0.005
Bromate (mg/L) <0.0005 | <0.0005 | 00013 | 0.0010 | 00012
AOC (mg/L) 0.058 0.034 0.119 0.060 0.052
Dioxins (pg~TEQ/L) 0.039 - - - 0.00055
pH () 74 71 71 70 75

(1-10-19) - (1-109) - ( Csld(n-1) + Cscm(n-1) )
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Fig. 4 Bromate in water treatment train

Bromate Ozone dosage - - - -Water temp. ‘

e

0.012 3.0 40 ~

PR Y l‘ - g‘

~ 0010 L7 o 0" s 25 120 ¢

= N = .

2 o E) 2

2 0.008 20 E 0 g
Lo )
mg <)
E w 0.006 | 115§
o c o
oM = °
< 0.004 1.0 2
(=) o
1S N
= 0.002 05 ©

47101 47101 47101 4 7101
2001 2002 2003 2004 2005
Month / Year

Fig. 5 Change of Bromate in finished water
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Fig. 6 AOC and organic acids in distribution system
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-High-efficient and stable operation
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Fig. 9 Behavior in particles

Lo TCWDADER PR TED, Fio, HERAYEREH D
P A7 TRERDIRESNDIEO YR D PEKiE, Yk
W CTRIEKERIDE > TAT AT IR DK E/ 2D, ZDOF
PEC, BINEREDHIFELH L EDLZENTES, HHF T
BRI & AT 1 7 T8I OV A K DN ALAL K L2 D03, D
KEITFNZENO HAF 28I Fig 91 oR- T 8572 3al—
varvéinsh, HHF O oEinic-->iu T, B—7< LR
DRBEAETNTHILINTED, 7035, AT A7 IR DM BEHE
KX, fER DS M E AR D FIE CRESND, LTED->T,
B RGNOKOTEERCE I AL Fig.2 LEDBRN,
3.4 M-MAC.HHF OS5 #%DER

M-MAC 13D REBAL~DF# S22V T L Tolz—
DOIERFENTT, Tk BRI ET /L2 HHF Tho,

g2 s
S .
o ® .
ca s
o X *
= 0 .,
O = s
=R *
= O ‘.
2% ‘,
c o .~
8 g Ll —"
...................... Conventional H
solid-liquid separation *

Plant capacity (m3/d)

Fig. 10 Construction cost and plant capacity

JEEAT AT DENENDORFTAEMANCS I ZHL TVE
AT RDF AN %, S HEEZTUT, HIPKFERDA
FATIE S, B IR OEIEE O | (7 E N A
IZEDRER D DN R 72 EIR s BERERE DR EB WV 2
2o

AR DOERIZ T TIE, v ANT U AD BT LROE
HRRFPE ORI, MR BTV ORENT T B L7 D G A
/D12 DAy NEBRNRAGREE /R AD, F, KEFE
FROREARE ITEE R NS L < M-MAC X° HHF (2
BT ORI A D T ZELRTHRE 2D, R, A4
BRI DI A LS ABIL T, 205 D50 B0 H O Sl
el BRI 20l 2 DA OBRFE B ~L B L T\
ELFETHD, L TREMIZIL, Fig.10 (2R3 X972
M-MAC OaANRENRFEBR T L2 B THDTHD, =
DEOTRIMFE AR D ZE T, KRB K G~ [ER 57 B
DEAF T ar BT EEHIT, KRB BERF O L8
BB EA R EDOKGEN E o QWK EE IR T2,

(&% k]

1) Van der Kooij D. Assimilable organic carbon as an
indicator of bacterial regrowth. Journal of AWWA,
84(2), 57. (1992).

2) Sasaki T., Kobayashi K., Hanamoto T. and Nagashio D.
An optimized water treatment system incorporating
protection sgainst Cryptosporidium oocysts. Water
Supply, 18(1), 422. (2000).

3) xRV, RifiRw] Lok ], BB BN EA LI fai%
BT, BB SRIAGE BT ERE S~ AP 4 131. (2000)

4) Kimura K., Hane Y., Watanabe Y., Amy G.. and Oh-
kuma N. Irreversible membrane fouling during ul-
trafiltration of surface water.
38(14-15), 3431. (2004).

5) Best G., Mourat D., Kosterman M. and Thorner K.A.

Application of immersed ultrafiltration membranes

Water Research,

for large scale drinking water treatment plants, Pro-
ceedings of 2000 AWWA Water Quality Technology
Conference, 1298. (2000).



