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Ecological Purification System for Safe Drinking Water

EPS WATER is BEAUTIFUL

NAKAMOTO Nobutada
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JICA trainees made a model of Ecological Purification System.
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Signboard on the role of filamentous algae beside the filter pond at the
Someya Water Works in Ueda, Japan. Algae grow well in warm period, trap
turbid matter and produce oxygen on the shallow bottom. Algal mat lifts
from the bottom and flows out from scum out.

2



Introduction to Ecological Purification System

| was surprised the presence of a microscopic organisms of Paramecium in
a high school. | studied on ecology in the biology department, faculty of
science of the Tokyo Metropolitan University. | found a drastic bloom of a
flagellate of Peridinium at an entrance region where was a boundary region
from a river to a reservoir. | noticed new organisms grew well at a new site.
| found a bloom of filamentous diatom of Melosira in a slow sand filter pond
in Ueda, Japan. | as a biologist wished to find a role of algae in this system and
started to study with students in 1984. | found slow sand filter was not
mechanical filter. This is an Ecological Purification System (EPS).
| published two books in Japanese: “Delicious tap water - slow sand filter
technique by natural filter” in 2002 and “How to make delicious tap water -
Ecological Purification System (EPS)” in 2005. | continue to contribute the
international training by JICA (Japan International Cooperative Agency) on
EPS until now. | got some new findings and knowledges. | compile them into
this book as an Eco-Friendly, Smart Technology of EPS.
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O-3 ERWABIIHEN DB TRWD EOEMEFEICLDRILIE o2,
Slow sand filter is not mechanical filter. Water is purified by microscopic
biological community on the bottom sand.
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Head loss is proportional to flow rate.
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When we made a model, we could understand the system.
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1. /u\(/\/m\ Eb\ :>HE¢7Z]'L-CD_CEE_C.§(/\
Bad algae, Good algae = AHgooda@ae

EHTIERIE 12 (1923) 2 IR BRIK Z2 BUK LR 5
WALBETAGEK 2 i L Tu/e, A LTI 1968 SEI258RT D
BRI IR BLBR LRI 72 o 7o, SRR KGO St ith T
PNEEFE % OO TR B A THRERHC IR SRR Y — X 2 i L T
I A 1 &LLEE%: L’Cb\to

| 1968HFICS LN ENT BEKEKICRER
MTTC. FLHTOROLIENRRESNIZ,
Odor problem of tap water appeared, after the

construction of Sugadaira Reservoir in 1968. 2

1923F(CERUIES
ISDEKIZED ARV
TFEINDIRFRKE D2,
The original water
source was a
subsurface water in a
flood plain of the River
& Chikuma from 1923.

I 1-1 5’”&3)373‘?%7‘ bLEEHSODKEKD‘Tﬂ%< oJz
When a reservoir was constructed, bad taste appeared in the tap water.

FemAIE Ul LT ARRIERIL BRI EARRA TIEREL T D
TR O B WS CIRHE LABESN O OB F THLSERE
ONWTHE L= — Y0 TR O %K | (Rachel Carson 1962:
Silent Spring) 2SFEBEIZ/2 > Tz, E72 19T44ET AV DAY
A (Robert H. Harris 1E2>: Is the water safe to drink?) 234&
FREFHAN TREWE bV g A X U OERDIERYEZ A Lk
BRI RN E AR LIS L 572, 22 CLEEf YR
K5 T HAEE AT e O TR B OIEFIRIMZ 1k Uiz, 2

DR A THED KBS L 7= 3 AGEKITRB W LL o T,
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2. RII2MWODEE, BEZEEURVNRIEICTD
Algae are food for animal and produce oxygen.

FEIE AL DD FTADWNRH 0 | EWVIKIEORDE |35 T
SH 2 BT R LR R & A0 LISV NE 3 TR I Lo W BRBR IS
LT\,

TR AIBMEECITE L 7 A VA E THRETE 5, g L ClF
FET DN AR OTE R, BDESH N DT T2 572, T
DFEFNAIIC X DL TIE R o 72, TER L TS AEITEE N 5
WERRB L OWE EEIC Lrniedsosi,
S .,

2-1 RV W 2EBEEDSTADRNWD L TIITENBRRELETD

Algae produce oxygen on the sand surface in a shallow filter pond.
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FOOd Chai e — A Fermentation
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i =2 BEREIERELN. of fecal pellet.
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Hungry animals are important to trap particles under gentle condition.

E: i EMH'RIL U TERETEIRETEEOIMNE D EZRND,
2-2 BEDAFIIEEFRIREND SN E TORYDEH

Food chain is the key from microscopic organisms to small animals.

3. BIENDTVNCEMDIKSETEEEROEND
Hungry animals trap particles.
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ADbD &R, HE A i S
WCHESL L LT, SiG
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i (W) TEX 5 HDI/hE
ROFIZTTE,
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R HELRENECRE R
FDINS R FIT RS
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BDIRNZD, BEREADF G UiEE)
TEIRVFRBICINDEICTE D,

BROYRIIMREZZET DEEIS
BULRICBONEOI}MICENS
NICKNEICED  FTRDESFE
TEBDIRKRT D,

BRZSBOWETENIHRL)
DILEET DEMDRITIZPIETE
RIBDIEHIZ, Living organisms
has an ability to bear up and to
escape from risks.
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- Large molecules are broken to small molecules
RAFETH D, i, under anaerobic condition in fecal pellets.
TRMIE, E, B

VAL FLTOME, BE BB, F—X, G0 ALK, U—
0 R BRI, BRI T E /NS R FREETHLDOE Y
RIIARRRIICH > TV 5, &R I XTexr B85, HiHah
LR AR THREED A URE 20 T3NS e TSR S
b, IIXFIEERO/NS T2y T 2RINT 572072,

4, EWMEENEIET DEZTEB I DIHHEILEE
Passing time during biological active layer is short.

PRI AWM TIZ NS F~DKDENI B 5, T O ITIEEK
DFEHE 2 85H ) Tl 4. 8m/d (20em/h) T, WE D _EDKMR EDLLD
HETTFNL0ERT, WIEOF CIIWRLOBRE Z K33 @i+ 5,
BN R O E ORI 50 72 O THYE A il 9~ 2 1 L3R5
? 9.6m/d (40cm/h) (27225, 1 43fEIZ 0. 66em 72, Wbk A2 A~ 5 &
VR PTEE LA A L TV D REAITHK Tom, AMFEENERET S
J& Zo @i g DL D F O AEMRHE S LT DRI 1 302 o &
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MELE W) A A=UNH D0, EWREE TG L T3 5 eI,
FIHy & S BRI TE > T,

b % it i D )
DEHE T mb b 2 8m/d (0cmh)
5 . %) L?E@JE < D ‘ English standard filter rate
R T 5O L S anRE

ST A ~2TEET
3\ DEICEEEND.
¥ Purification is
*J done during the
passing time of 1
to 2 minutes

v 7R ETED &
RIEL, AL TK
through biological

DU T B AR active layer.

STETEO Y §%%%%% KEDOIEIN SHEOEED
EaAmEEEEY  BOOESO0)| | semd @oamn

When th ity is 50% in sand
LT b2 0T d%p%%% e PO 5 e
B i il © Ml
" s et EENSESEEE
D & O WKL+ D ’ 4.8m/d (20cm/h)
English standard filter rate

Fom T L TR

T %, RlOFEER H4-1 BT IEEISHEREI TRISME
B o T b 22 RE |17 Purification time is very short near the surface.

0 ZERET D7D ORI DJEHIN 1m 72 DTz,

5. BEEESHEIZENNE)
Sand and stone are not moved under vertical current.

(LI DI CTREDSEN DN 2N 72 B b KT B 720, WOREASEh )87
W2 DAEMBERITR L U CUIEECTE 5, O R H TN EL LD
HCHE D2 TRUNEMMINTEE LB Y 2 O E X D0 bKITEICE
N7, TR CAMBEENERET 28 4w L B E 3
WHAKITE D D72 ZETBWLKTHD,

FEEF MR Ay N T K 77 2T —5fH_— XY —TYLfh
L 7ciiE 2 i ta 95 LD X7 (John Gibb) 13 T & 9
D IN7RVKE NTEINCHES 9 & L 1804 4R I(CiL, #EAH, AH
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Easy to roll in horizontal current, but sand does not move in vertical.
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: e | B2 Vertical flow
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From a horizontal system near Glasgow,
Scotland in 1804 to a vertical system in
London, England in 1829. Completion of
slow sand filter as the English filter.
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Nuisance algae in chemical treatment of rapid sand filter
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TILEREE DS & BUG LT BN L TG | & s
TS CRREIZ 22 5 T,

SEBEOEE | B0NESRESF(1885) +HERRE (1910 T o ST 1>
Coagulation, sediment, filtration and chlorination treatment il e E*2 O
: mm

25238 Rapid sand filter: chemical treatment | Rap!d

Chemical addition Sedimentation pond Fll!er Storage
b sl 8t

BZERDRY) TFa NI 15—
Chemical free Natural Filter

£ *xaéfla&.va
jorine
G @
Sludge

SRR
Etg e zVy | ERELORER
Activate carbon, | RREBICEE
Ozone treatment

FUNOXSY (REWNS) £8iER 1974
Warning to tri-halo-methane formation: cancer risk

DUT FRERABH. * 1993
1 Cryptosporidium large outbreak, US

Refocus to chemical
free treatment

= - BESB WHO
alGgae %‘%ME;‘_O;%%DD_"? Huisman & Wood 1974
BURDUBEOR - Slow Sand Filtration

N WATER]
supplies %E?@ WHO
Algicide was necessary
for chemical treatment

BESBOERE

it Ralmer,1952 Refocus to Slow Sand Filter

Algae in water supplies

6_1 ﬁ%/d\\ﬂnt%b J%Téiﬂz 9 U j F@Hﬂj{%ﬁy\ [ L%ﬂ@@oluu&
Cancer risk and outbreak of cryptosporidium by chemical treatment. Refocus
to the safe treatmet of chemical free slow sand filter.

1988 fEm v Ko T
D T D FE A A it [E B 2=
OB S, B2 (8
DEBESHENT AV D
AE BT 1991 4R
(2B S AL, 1993 427
AYUBDOINT F—F
—TZ7 U7 FNEHRIZE
%40 FAOKBMEAE b
I FHRIFH A &0 7 AV T KB ST R R BRL T2 s & SR
UAEHE AMALEE A B L7z, #1994 427 A U WKEWSITA L 2
VINE— T LT CHEE AEbHE S A B LT,
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HIF, FATKRFONTEE & L’Cﬁﬁ‘*‘@‘%?ﬁ%ﬂ?'\’ v F g
WIF 2R E BINT A U KBS MERS L OB bR L T
to%®ﬁ%TﬁV:/MT%@¢5ﬁ@ ZHY, AnT ROK
HICERRERE A L CTH LIAATSIN LT, 2EFIEBURICEHT 5
g A (Timeless Technology for Modern Application). HE-3&H.

(Rediscovery). Fidik (Refocus) E R ZK L7=, Thban T K
AEOLCMFEY Ms. Trudy Ray S A TCHEITHE LW M &
72 /77 People loves New Technology] & & o TU =,

7. 1993 FD T ~HEWEP X NTHRH

Refocus after the large outbreak of Cryptosporidium
in 1993 in USA.

TAVH, =a—a—7 « £ U FATHWEKY (1891 )
B 5, HKEE~ > 7 Michael McCormack 25 = =.— 3 — 7 M| THEH

BB gE S Ak LT 22y, 1993 4ED 7 U 7 b KA S
Za2—F = MEFTRIIELST AV BfEEAS PR L LT
1994 FFEIZHFRE L~ v 7 BEFIRIET 5 2004 4% ThilT 7o, AT
KOEXITHEESIN LT AV B OEEASBOBIRZMHEE LT,

KETRERE LU DEEDED
5K%T2§ELEH 1891 DI

—I3=D A VICHD.
The 2" oldest slow sand filter(1891)
is located at llion, NY, USA.
P 1 IZAYDNYA DI,
L e

0 sy (1993 MEE1994 i
\ ., PAUNGRDE Lol
MASERERL, EF
%E@ZOOA-E%'@%&*T

After the large outbreak in 1993, Mr.
Michael McCormack (llion Water
Commission) organized the
American Slow Sand Associationin  &1907EMNEETIL, 2K El;%i)‘@b‘jf
1994 until his retirement in 2004. showed there was no cover on the filtrate basin.

T-1 PRAUNTOUT +BHE. BERIBNRESNIZ UL
Refocus slow sand filter after the large outbreak of cryptosporidium.

BEEE VLR T A ALER D B0 AIRALEE TIL 7 U 7 bR R OKIR
VAPMEBRLS LN TEPTHBAH THLET I ENTE R o7,

he old photo in 1907
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Za-3-UMEYFSILTYY | okEkoEEICE. EABIESNTOE,
Jle, 1997%, MUSBORE | E@5850TT )T MNRRICKSBRIINE
2BDPKIBDTER LI, LTTULVEL), They don't care the cattle on the
New covered slow sand filter was side of the reservoir. They rely the safe of slow
constructed in 1997 at Central Bridge, sand filter from the cryptosporidium

B U5 contamination

7-2 PAUNTEREERSBIE D) T FRRFETEBRSNTND
Slow sand filter is relied to avoid the cotamination of cryptosporidium.

WK TIHREADZ 7 U 7 MRRTHE ST HEEABAR T
FEREIZBRIT 2 D THERHI R LR EWOEEN H D, FFE=—a—T—
7' NT
N7 v T
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Iz KRG D
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S BN S
. 0 - B Rt
_— T & =

| |
| |
| |
| |
| |
| v ke il L / :
9513 PAILSY ROSTUVIC 1860 EHICE |

W > K PRI A | BREIUE Vartry $7ki8% 1998 & 8 BICRS UL, |
|5@m5%%35@m%t@%mﬂ&<\%@@KT:

| |

| |

| |

| |

| |

| |

|

OIS | por, BRICCOKEERRNELTT>EBKL

e b s o | RIREAVEL), BRI CREMEN TE OIS
WES o> TLVZ, | visited an old slow sand filter of

TWTHATS | vartry plant (1860) in Dublin, Ireland. The filtrate

RHHE |z L Ty | basin was not covered in 1998.

Rinolz,

8. 1@« SOBDPFKBRNTHNATID

Plant manager came to my university from Okinawa.
SEH X OFER S AWV & B TRAFMAY I v F&pfE Lz, &
WS AUE 1993 4 6 A REFIRBEHIRN 2 E M OB VKRB S TRAD
BV LWKIEKZ D DR AWALERIZ DWW T O A E -
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75)&@0710 R I ALk 28 ‘\ggt:rr;\elslsse #
BHAMWMTHDDEFY FF% L | intheBritish Isles g

7oo AU TIIEEDNESE L T e

DT, EWIEDOREfEN & 5 D TIE
R R AEBOFEIZONWTIHE
MROFARS THKEL THEZDL
EIHEE LTS N, Bl TR,
2t CEE S BAE L 72\ XS ISR
WHRALHEZ LT,

T EERD RS R 13 1997 42 7
H 8 AEINK O FEE Zitarz, T
KA A LRI KRG A EN L
7=, WBEBMEILDDLIICBEL
Too ORIV BHE L & 7o gl 3R
DRV EWNTF W L bz,
FEAZ O HHRNG TKIEK
ViAPS! wL<&otJ&® RN o

Colour Hardness | Calcium carbonate
Red | Hard 200+ mgn
T Yellow| Medium | 100-200

I Green | Soft -200

I35 /@ : Hardness in UK.
EEOY RFVEEK XDy
~S Y RIEEK, HRTEK
BXKOEBEZSKICLTUG
NWADZU, ETOEMISEE
FEMDSEILUEZ, EH5
BOVBENS TEER
BDIE,

—_—_—————eeeee e — —

H8-1 245 C%ﬁLZ)ﬂ@l:TZ}%%ZE%%ZJt%ﬁ/\}% 5o

We were greeting to Mr. TOMARI Mitsutoshi, the managing director of
Miyako-jima Water Works, after we made a video on “Safe and Delicious Water
in Miyako-jima”, in Okinawa with my students

oW BRI Y IO B, BEEEAN SR K & #okb

T o RS T, T ORBABEE T D RN AEKRB BN L
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Tpolo Lo, T 6Bl Bl LK D Al 2 EE & §i -~
SHETHHoT,

AR B BT RICTE O KRG MR b AE S T b o T
BALIZE B OKE & H L OHRA O E T 4 % 2003 FFKI iR
WL 2004 45 3 AIZ5ERk L EAGEREN A~ L BT,

2005 FFIZILE S EAGEARFER O SR CHfELE Ty Lwv
KOS DI ZF LT, T D% 2006 411 H 650 & T JICA
WHE Z 4B -, TERK L
T A EMHEAI
Rzl Z AREGED
THA—NR—=BbD
EonLneonzk
T 2007 4F 10 A2 HGE
A —=N— ANV &Z>< v e
2720 SHEITTIZ 2009 s ica-net-library.jica.go.jp/lib2/08P
# 3 H1Z JICA =/L9 RDMO007/index.html

s . . 8-2 JICA NVILF AT « PHEK, 1R 38%E
AT A T EM R JICA internet text of Slow Sand Filtration.
i, ZO#HEM DX

A bJV® Slow sand filtration: creating clean, safe water (§&
W AWIE~Z TRV LVVKZRD T) 1K JICA HHEA T

[Slow sand filtration T72< Ecological Purification System
721 EE-o T,

O. MRBEZHET 2006 FH'5 JICA tHE
JICA training on slow sand filter from 2006 at
Miyako-jima, Okinawa.
TR IR B S KB AR FE R T B A RPN o B AHE AT
DTV E B T, FAK 1997 £ S B H BOMLE KGO 5
w2 AT A 6 A ST S DUV AT AEMIEMED B VIEE WD

17



HUBIZAWT WD LEfECTE 7, 22

TR EEMFEE WS BLAT ZB(,\[/UZKCD
SRR L LTk &b 2005 4EIC I D<YUR
ELTHRI L7z, ZORIZZA bk SRR
2O (90 KL E) OFEIL HAGE
LIGE TR Lo, MOEERIIT AA
FEDER TR, TOEOEN & F
B, BHARGEZ DRV ANTHRGEL
JERNVIZHEMETE D L) I EEE
L7, ZOMEZTFRMEL 2 CTHH O-1 REDN\DRSEE

EEE O TRA L LCHM LT 5 Report o Miyakodjima
Water Works of “How to

27, make delicious water”.
2006 4 11 H 2> 5138 1 /5 T JICA
EDRIEE D | FEEOHKG TAHEMEET V2> TR LI LT,
FAIE 2010 FEOWHER L DK TR TOHRFL LWAE—FT 2 END
ZEIRTER, WHEAER L2 FHR
LIEHORFFLE Y e E U END
D~ = AL I WISHHEAZRF LT
A —F LT,
[ D ICEMREEICIIAREICR
FMUTNET, 2N, BET, B
AT, TEKRDRIEITEE UTHR
HTY, CHEE. BEHICREE ~

9-2 2006 15 JICAtH
LERMELUTBRECHEIELET. prssacmwsiETL
BRE, BIE BT IREY  CER |
o _ JICA training on Ecological
Z<REHBNDNTY, ﬂ\FBL—C 2 Purification ~ System  (Slow
TREICEERBLTO/IN A= Sand Filter) started from 2006

at Miyako-jima, Okinawa.
HARRREE LS <MT6L1

A Gé’;}[%]
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ATCNAZEICREB LI T, KiIFEMDARITEVVFR, DR T
RETRNWULWKZRSDCENTEDTUL D, ]

' 2010585768~128. SESEHEST, £
BEEDJICATRE, 2010EN 53/ IOV T
2+ TBEICHITDIKERREEED -2
THEDRE (2010.9.1) [CHHESE
ZRERL TV IRISA (VO
EVEE) HUREEDERE
BOOIZEMBIECKD
BETEICIIREIC R
LTWET, ZNnid. 4
ETBAT. ZNTT
KDBIETIES UTHR
BICT., RACHEE. &
BICREBULEMIE L
TEBLCCRIELET,
: BN, 1RME. HR(CE
It is also worth appreciating the Ecological Furification I 2 F&NL<=EHH
System as taught by you, Dr. Nakamoto; a simple, natural 899, FAlzHBICEDT
and yet an effective water purification technology, we can ARZICEEB/SIETD/ N1
all agree to as the most relevant technology for the Islands. 7 — 7 —BItARARZIE
It is cheap to construct, operate and maintain which makes UHE<FACHICIZA T
it even more attractive. We are grateful to your pioneering <N AZICRESH LE T,
research on this technology and for generously impart this FSFEMDARIE. EL\F
to us, so that the people of the pacific may in the very near ¥. "D C. RET
future will have access to the high quality and delicious L) UWVKZESDST LN
taste that this technology provides. TEBDTL&D,

M O-3 MR ERSBAS T CEIRMEBATINIE
Unforgettable thanks greeting at the end of JICA training in 2010.

1 O ’@5?_6 = L%L@Emuu&b\“ q_)\
Refocus to slow sand filter spreads in the world.

R AWMOFERO T > R DT AXKEEFH LT 2ol
1988 4EDI[H
PR TR
£LET A
R KB D W

—~ 9 = = =
7'1-‘% “Lﬁ‘\% 1%88 gﬂ@ &EEBE@S“ 19928 FARKEFRELERTARL. DESOROMHEES LR,

Filter at London, UK in 1988 My first visit to Thames filter at the Ashford

The fxrsl Intemanonal
% & D 1992 conference on Slow Sand Filter Common plant of Thames water in August, 1992 and exchanged the
at London, UK in 1988 information. | checked the various scrape machines in Thames water.

£ 8 HANR E10-1 BEREED 1088 FCRESNE., 1992 & 8
. BICT AXK&ZSHR, The First International Conferences
A 2+ 7SV were held in 1988. We visited Thames Water in 1992.
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¥ R COEBHARE~T<

ANCHRATC—FBRERT v a7

F— R a® RG2S 2 LA TE 7, EHTORKET

DRI DO BEIED A AR &

IZDWTT b RKIEDHIZEE & 1

WASHL L, FTHI 0 B BB DWW T H A L HAROKERFREIC

I LT,
TDHES LT
b T R IKGE D
KT DBED I
Rz ~7= < 72
V ER S e
Licer RoroA
RYT v - T
v DT TN A
(Nigel Graham)

1991
i IRZSoE AN
—a=INATI e P
XU7KEBREE.

The 2nd International

conference at New
Hampshire, USA, 1991

o

=0, B3
KE -

()
5
Nigel |
Graham

1994-19967 A LHR/E
B(rgsh CouncilB L UGBSF

L— U8

) BisE

| contacted with Prof. Nigel
Graham, Imperial College of
London. | could make a survey
on Thames Filters from 1994 to
1996 by the grand in aid of
British Council and Great
Britain Sasakawa Foundation.

1996 £30. #BE3
BEESE OVEY,
The 2rd International

conference at London,

10-2 JSN\ABIREEREEDREOBRE T
TLAZKEDREN 1994 FNH'5 1996 FTE/T,

| could make a survey on Thames filters during 1994

B (Y IRRERAT)
& B IR A
HEE L7 A AROFEEIX
X ZOFEBTE T, Rk
EOT7IVTF 4o Byt
JVIZEERGE LIEEND O
B4 CHETHZ &N T
i, 2 A b RUATK
HRbHs7L—h TV T
B U M O Bl k4 T
KEFTDHENTE,
1996 4= 4 Hry Ry To
55 3 IR Al b

to 1996 by

the grand in aid from the British Council

and the Great Britain Sasakawa Foundation.

77/4»/18 Fol, TH& cFFOAT yov ma0€ 7o RE
4 papT oF e Comteltencs, L
EnToyeo youb IREIENTHTION.

o 25 A 1994
Michakel Robin Collins
h Jood

Lo ‘

‘,,.’.»:;j ,y'; Lookeq .

,& P O ,{:\,K\g, i sguimd 1B

| 3 ' Nigel D. Grah
N\Jd Coialnam ige cibiam

o nez i P dactian and Ve Fpman N
o v ke Ve b Cofjenad v Taopg
P
Mike Bauel (Thames Water)

®10-3 ROFEAE 1996 =&
TRIIRRTESNOHNIE,

They expected my work and next
conferrence in Japan in the 3rd
conference.

L. Sitsih TEIES 5 RIREEEE OGS IR B D E RIS OV THRK
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L7c, ZO2FET, ROSHITHEKTILE I rEF b,
2006 £F 5 HIZIZ FA s
VDI, BTHE 4 :
Bl ORI PIE STz,
R A 38 K33 T
RIEAKEK . N LR
Kz DL DA
(Bank filtration) 2%

% AU CL KB IK D 60%

N N R L 10-4 F4QEESFEE BT « LU
AT 2006 FETHE, BOWETATORE
80T, K (1285238 Bank Filtration) D& BN

LR OME LI EEVTIBENE,
. o . The 4th Conference in Mulheim, Germany.
ARG AR > 5 100 Bank filtration was focused.
FERGOE U EH LIRD 100 4E VT 5 Z & 20 FLUEH 5 [l
W A ABRERESEE LA TETCHBE LS R A2 T2, 2014
e HICHET S Z M TE, ZORHEOEIUIXIIMNEFE TR
B KERED IR KR E o Tz, IR S ATEAERICAE LE

.y, BSSABC

NLeHL v $E5E) MR- EMBBEMSHE 19th(Thu) June - 21st(Sat) June 2014
P4 The 5th International Slow Sand and Alternative Biological Filtration Conference
E——

ooezsg\ HIOBBEB, K
Y e WUNT L BOIIREDIMS

- AcEE
2006 May, 4th SSF Conf. in Mulheim,
Germany, Bank Filtration was focused.

DT TN . I ——
The 5th International Slow Sand and
— Alternative Biological Filtration Conference

%ﬁi@jﬁﬁ; i msm un-zpzammaan
201
APA

I -
B Lz, FA

X774
Jde kL

% CI_). D 5: A Dr Sombo |Pro:‘N-¢elLD. ‘ T Robid : \ 1
Yamamura Graham Collins Nakamoto 0

A /KB & i 10-5 % 5 OEERZESBE LEFKE 100 BFC

GLCxp, ECBHEDT2014 %6 Ak,

° The 5th conference was held in Nagoya, 2014.
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BARICIE CHeE TR &
LEREA L, LA
= WA

XA TR ks T

A Ao E R A A = SfURV?/ GSRAENS S ll\ND

B L7=, WA (EBSKIE)

HR R SEmAD R [ ALTERNATIVE
R Rt el - BIOFILTRATION
TIEET B ML S PROCESSES
B SR L. kS |

DA A— DT it o, S,
2 & %L LR LT <

iz, ©ORETIAR
BB R 0 TEMEASTE B
STz,

2005 4E 9 Az 2 10-6 %5 0ERSEADKIEISEEE
< EnEEZ8H.
e - HEHEZ L OV The cover of the proceeding emphasizes the

ZEFFE D A ¥—F ¢, ecological points.
L7z, 2002 5 AL T4ET
BWLWKEK-FTF =27
VT 4 — DR S| &
WO K& B EALTE DB
TOEMERA B Lk B o
DL F) & 2005 48 g e ey

EAHE

(CHIR L, Z DA H[ER e

20059.

ARIZ 2009 4E 5 FICALIOR Wbt

FHIBHED D AV NV @ 10-7 BT B LLVKDD<
SRAN 2010 4E 7 Alc7 5y DF3) BPEEENL SIIVETHRS

N7z, The My book was translated into
NV THIR S I Chinese and Portogues.

BOLLKD

ETHLLL
KEXK

SIMAK
Ewhioiam
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11. BOXIRTEZEDI LDSHESE
Up-flow Roughing (gravel) Filter
1996 £F 4 How v N TOEBREFE T L & A« bm
(URF: Up -flow Roughing Filter) ¥~ =27 LN A A AD
SANDEC 72> H3lE < AR 4V 5 & Fn 0 {ESC L TRIZAILTZ DA 1996 4
10 A, 1988 4FD 1y KU CTOH | BISEARAEZGRAE LIZLT TV
JL e oo ko~ )L K (Luiz Di Bernardo) 723 URF D&
IR LT, BN Z LITHITALDS 1974 4= 8 A IZ 0TCA (JICA)
HR L LT T¥ AMARRR CORYIEMEZFIT LZE 58 (b
k) ey 2 FOBE TITo o 3w KRy v m 255184
AETHEROEAE 572,

TAZ. [AXE5E CREl
EEDRNEDEA | ETRY i
—

SLOW SAND
FILTRATION

BRIDVEP(EBEDE RBIDY
S TS, IRC(ZS VA, Nib—, 75
)b, EE. R R International pilot
experiments in Columbia, (IRC: Holland),
Peru, Brazil, UK, Switzerland etc.

T . Wegelin Surtace Water
e = 1996.10.
Test of 1 P
_=_ | Sand URF i
and stone
URF

#3i8188 Roughing
filter manual

Down flow and Up-flow roughing
filter test (Master student report):
Luiz Di Bernardo 1980
Univ. S&o Paulo, Brazil

g l -------- e /

1& 1974’173“3‘3‘//\

Z%Eé%% Nakamoto

" (Rlayers) ﬁ,%m?mmm
bl SERSBNES

H2B= ERRIC \/Z. They
JICA ad f FEE P OSHE3ERR UEMBEEDERIC S27CL
\r?sseravmr ecgs;/ggrrnotoaSac KBDBORENKZNETIVVE, be{!evq ﬂ:)e m?jlr:)
Baylo U?ivefrsgg ar(\:d Flederal We examined URF with students, we found a rancelé)r?aﬁcaeise y
i S}‘f;ﬂ&’ 1"976?" arosin large contribution of biological action in URF. rodLition.

11-1 FEAESHE3EDEREF 1980 FTS5I)L. B/ioOKX
The origin of Up-flow Roughing Filter is University Sdo Paulo, Brazil, in 1980.

Costa, R.H.R. &L 3C (1980 4F: Experimental Comparison
Between Downflow and Upflow Slow Sand Filter:Jf3CiXAR/L v A
IVaE) OINEEIFEF LT,
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110

rrrrrrrrrrrrr

Down - flow
Roughing Filter
(03-1m/h)

Up - flow
Roughing Filter
(Q3-1m/h)

ontal - flow
Rou ughi ng Filter
03-1.5m/h)

o v
| BT
| G VTG

B 11-2 LREHE38%KE CKNE

Various roughing filters and Water treatment text by Luiz Di Bernardo, 1993

FAIE 1976 IO b AENE KR~ 1 AR, 0%
b a A& LTz, 1974 = 5HI-> TV 5D éﬁ#k%ﬁmé

DA77 (Odete
Rocha) 1%, ~L
PAUANES &
FlooTH 7
7 bR
JIL T\, fAIX
1995 ¥Ry
o TR S L7z
[ PR ek &= 5% 0
B2y e R
AT E T v
NIZEZIZE -
T AGER T
S TV D KALBR
D EHFE (1993

IS5 A0 HV/)XDOKXMUSP: Universidade de
Sao Paulo) [FMIIK, TSIIVIESEMICEIIARE

Blfg=ECuL\ iz, B YNILOXRBEIIAKX(UFSCar:
Universidade Federal de S&o Carlos)ld 1970
FRIR. TSIV TREICTEZEIIAR FAE 1974
FBMTI SO VD Tundisi, JGEUZ, 8T S
VO EYO Tundisi MRIEF (BR) BUSKEEA

5202, 1976 FICHRZEDAHE=XHDE
W BB —ROBAOTERETSIILEDHBDHRE
HYEATZ, | was a short term JICA expert in 1974 and
in 1976, | met Prof. Jose Tundisi, Prof. Takako
Tundisi and Mr. Kozo Hino. After these visits, the
exchange between Japan and Brazil expanded.



) BRI, 1T 1980 005 1995 4 % T R & ML AR E R
Z 15 FEM bt T2 b7z, 1993 FICH Liz~L L R
DOARIZH S FEXHA5EOKIE 1996 4Elc 7 =4 U > (Wegelin) 73
FLAMIZHOWTE & 7= SANDEC A (A A 2D 0DA A) ITHH ST
V7o, FAIE SANDEC A% H ARDKGEBIRMERE THAAT L. E 7= Tl
DO OREMRKBEOKREFKE LTHREL EMEHABERZ L
7o VY KR CHA DN TH I HICIEE A M < KE DL D
ZLEWERETH D OITEE LT,

Multi-layers

11-3 ZEAEZBAD LQEHE3B8RER
Pilot plant experiments for URF serios and multilayer types were done.

NPO itk 7k 18 2 1%
Y X — O ST
ME A, IR E
Ao & FLIEHT IR IR AL
BT < b & A

HWEERE Lz, WY " — ' —
FaEE28050HEE ik fab 31}
DR FE I A 72 Drain sludge from URF Coagulated particles

FRECTHRSAEDEE @ 11-4 raER2B05HE LS SRIZNE

LI LAl EDE MPRIEMSEEBRKRIC, Drain  sludge

. . 5 settled quickly like an activated sludge. This

PN J B sludge was a coagulated particulate mass

MyEJRIREE TH 5 by biological action confirmed by microscopic
observation.
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Lo T, WIFCIEE M3 2370 K CHREBENEE2KE
NTLHNZ DL DA LR,
AGE MR X PN E LT LRI T, DD 1 m &R
BRODJEANENN, JFIK O O 6t 5 CULE =0 L) & 1 A 133 4 o
RO THEMIIRI i 72 > 7,

TR EBR
L THDHE
WKL B
72 & TR b I
BWHZLEND
DR EEF -
T D xR
WBETZ o572, 7K
1B i 5% PRI
KB TH
WrikxHw5sZ
EMWTERW
D TEREBRAY 72

I5L06 : KBEMERICIIRIEDHNE, BERAKETRH
IRIBKICKDED THEMNBFEE D I DXIHRDNUE
12, B, EQEHE38. RKINKEUKSE, 3811
DEBREESWED LIZH. WEN 1 mEDHDDE
EMBEENBRE TSR TEWEN+DH DS
KRE CIRET DD TRV, W1 mEFRIRDE
o7z,

Guarantee system for unexpected event such as a
storm is necessary to a water supply system. Before a
filter, reducing system of unexpected turbid matter such
as settling basin and up-flow roughing filter is fail safe
system. And deep sand layer is also fail-safe system
against unexpected severe load.

R ELSTWY RPN LEE LN ERDo T,
ULV ROZEFHES SANDEC ATl v BRI R 23 3
EBZ EWBHEIC X DR ORI & S FRASRENS K & 7215
ZLTWDHZ EZFLl LT\ enoTe,

12, RINRREOEBEHIBERCEE
Continuous culture system of filamentous algae

ERHEEHTOA A TIE 4 APAaND 11 A TRIREEA 1

7 M LEERT R IREBIC /2 > TV D DTN LT,

REEGEAERR, SR 0 L T RHE O R 2 HERF T 5 DIC KA

(0 LIRS b o T2, AT ARG TIN5 9 L 4558
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WO TOBIINZ RS T2 DN KE T, [RET A, KEHE
72 ENE CIIRZ LI EBEM DA EZRNICIE Y pH7r 8 b & (LT 5,
Al USRI CHREBIRE A HERF T D DITARYICKRE o7, L2 AN E
Eﬁ@ﬁ A T IR B OB R IR B 2 R B, T
iﬂﬁm% @@h%kbfnt@fﬁé [N T,

13808k H: capacity of one fiter:

780m2 x 4m/d = 3,120m3/d

1A180.3m3%5:
=4 | One day demand per person: 0.3 ;
3,120m3/d +0.3m3/d = 10,40Q488FS(

RINBERBDEGIEER
Continuous culture system

NERICKDEESNERBDF
NTEEHD > T,

Algal mat lifts by oxygen bubbles
produced by photosynthesis.

& 12-1 KBMEN EBH TITRREEA DY S OEGRIBERREN'BEII ST
Continuous culture system of filamentous diatom is remarkable in Ueda city,
Nagano where is relatively cold water temperature.

TR TCHRM AWM TIIRREERA 0 U IR EBE T2 ERE L
HHAKaO/NSEBEZ AN THLT U LEERA 1 v T NHICES
T2 EIFRL R0, FHOBKGE RF LS LIEL T
oo B HZ G705 KRS B O HBE O K O A1 CIHEE <k
PRHRBI 22> TV, EHTTCIRIREERE A 0 o I MBS T 201
AKIEAMEND BB OIEPEME S R BERS U Wb T2 5T,
FEENBIE L ANLD LAY B FEEE U CYRFIIEE O BT
EEZ 2 EMTHIY B E¥%Z LCuin) . Ailbfkse B 3o

BRICBDINEE DT(, \7’
Particles were trapped to the
filamentous algae.
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THEIIZERN B RO SN TV o T, RIREEEED D SRRk
FE~DBBBL OB TAHBMOHE| Y B (E¥E2 T 20 5%
BOWH BT 2 R T\ Z S I2B TRV,

MHERIC KD BEESEMEFEDEEICRL)
Bubble formation by photosynthesis
AA, R CREAEOMEN ENTET & 5 E <o, HAK
B o X HERS 2 BT 57 B R TR IE 38 & A DS KR K TE D 2R B4
K THEAN 8 (1933) 4FE2 O Fg IRICHISE LIEAD 10 (1935) 4FE~0g
F14 (1939) T T EAKGEIZAT DIEEO LM FHIRGE 5 1 #
~11 ] ZFERL T\, Ao LY RIbF7E 2 NFEIIC
DI VIRITFERECAT - Tz, Lo LIRS AR A RIS B WA T
M%%P@Wm@&iﬁnbfw@#ot®f%A&@ﬁﬁﬁ
A ONIFEZ b O 7o, REFOMFEE & L THIZES 2 12Tl E A
FEE VAT LW AL E TH > 72,
RAKDE SBRDDBERREEDBEILETBNDBRDEDEIL

Dissolved oxygen changes in inflow and filtrate, and the partial pressure change of oxygen in bubbles.

o a@@@ﬁ?ﬁr Partial pressure in bubbles 2 EROBE
o, overflow of ﬂoat w‘jﬂ
20% 20% ‘
000 OmOo S con.

ight 72 A AR R b ‘
S morEmnmA TEERRRE S BERIANRRIC D
d SENECOT. SENEETES BT AR

T
FRAIK ////_v~ | ZERREERD,
Inflow water ) 1

Bubbles are easily formed by active photosynthesis
and keeps aerobic condition during the night.

CO,+H,0 B CH,0+0,

B4 SRR E oxygen concentration  #2F1 oxygen saturation

(@)
(@]

T 16 200
& 7
Sulg % I NG
3 l'e) 1o b N e
10 M 120 N0
LG =3 100 s
T EAIK E 0 FRAIK
B - Inflow water x Inflow water
2 20
'l\— 18 24 5 06 2 06 2 18 24 06 2
e E day | night &R B day 7 night B

13-1 FEIIE CRRAN+DRIREICERDDISEMHFFEICRD OE

Algal growth keeps aerobic condition and makes better condition for animals.
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W JeE 2 T DO BIFPREI IO B R A TH VD WAFIERIRE D ZAL
EAMBAKICEND, 2O rmm
IALE D & AR NP
—FRE AT DIT R
B TRV IE A 722N B ]
HIEN T E DOFEN Sl
KiZENT, SHICHE
BB E L C b i a
FOIRAE 2N e & H %2 <
F TIEA R D B AN Algal photosynthesis during day time and

| algal growth is done during night time.
TWe, JtapkickoA T e -
U RIA DRI o T, JeBE DD 12 B O MR DRI
ALIFHERFE] T A KIS R TZ, WO 2 K25 @itd 2 el 2~3
8] 72 DIZTRAF IR IR DAL & 135 2 > T e,

e [FEOFEHESH LI 4. 8m/d (20em/h) THYEZEERFE 4 50%
&5 LD A di T D L ITAE 0 9. 6m/d (40em/h) (272 %, Im D
WO Zo it DRI 2~3 IE T 5, S DMRIRIRE DZkITK
DAL D W] & R L T2, B %% DR R IRE 2K OFiL
K072 BTV, [P OB EZRE L, JeamTAE
U7l OBEFR S EITITIT 100% 7275, A FEER A AT H
# 40% TH o7z, KIAMNE CTZERZR D BJEAPH DK & DOF TERFE D
B o> T, WITHHT 20% TREE R UERE 72, B
B LI/ NEM NER LT WEREE 2R TWD Z L dbhro T,
BED R AE THRAUTTEMED RUVVRIE 2 7 1Tk > TV e, E 7o
(I NEM DERIZ b 72> T T,

CO2

Y 02
H20 ->I ( CHzO )

|
|
|
|
OSAD : EZ. BRIFABHDOIRIL |
F—EMSRTERURKIENESHL |
@%E@@éoﬁ@u%ztﬁmmmél
FoTHERE LD L. ZOKIC |
%%ﬁé@ﬂbf“élté%é%ﬁ?l
wHDIZ, |
|

|

14, REFTAZKBIRISZEREZ 96m/d[C U
Thames Water adopted high filter rate of 9.6m/d.

RE w2 RO AGEKIRO KB IR EIR DT IZ LR,
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SRR T TR O TH 5. kKT 1 HRILLEITK L T 6
FALLEE 2 LT D, Ik CREBGE L 127 A =/ Ezfrl o~
A7 mARL—F— (fl7eeil) 2o T, BUEIFERE
DR A (FLAME) 2 L Tob Al 8K LT o,

12

BR =0
Thames Bubbler

NUTRIENT UARIRION AT RIVER LEE -9

gt % 2
; 8 ¢
* PO4P " trort Ja 1994 TO 1R 1995

PO4-P mg/l

NO3-N mgi
® =N Wb O 3 ®©

T T T T '
M A MJJ A S OND

m
I
%

1984, Thames and Lee Ualleys

JFM A MJ J A S OND

Fllamentous green algae bloom in summer Filamentous diatom in winter

®14-1 BRBIEUETLARNDKEKEET DT AZIKBEDEKIZCTEE
[ZHRIREFRDR (I HRIRIERNAEE T D, The water source of Thames filters
is nutrient rich water of the River Thames. Bloom of filamentous green algae in
summer and filamentous diatom in winter are remarkable in Thames filters.

A CIE R IR S & I TROREE M K EHE L C iz, B
7 it i CEGE U 7 BRI AT B R LR SR & AR T D AR TR Z I
W TR DOIEFE BT Do KTFOEIFIEFRRIEZLOES KX <
WIRTICIRERRICR VRO Do T, BBNBEEE R RIS D &4
WINEE CE 2L R KENEL 72D, £ Z CHIERLEMHET
BT DIZAIBEE % 4. 8m/d D HED 9.6m/d (40em/h) 12 L7z,
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BRI 7L ER N AU & 9 B 2 e BBV R R OB EMRHEOIREZ
B2 D EWTFBFEREN 506 D REE RO DI AiE P XE
KT DHNENoT, HIBEEZHL T 5 L WETORPIAHEZ 5
D THOREIIRENTR RN ST,

Surface Loading Rates for a SSF at Ashford Common AW TW during April and May 2006

PyyaDdx—kIEVEKGBDSERE (2006F43. 58)

‘:f B
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%00 : Flow rate : —
ﬁm Day & Night & ZBE Day = Night @ _
% 0

14-2 T AZXKEZRKIBOERDSBRE
The filter rate of 0.4m/h (=9.6m/d) is adopted in Thames filter plants in London
to escape oxygen drop in filtrate during the night time.

IKEDNERVVS OB CERINERDEIB
Filamentous diatom grows in cold winter in shallow depth.
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15-1 BEBHENBNENERDEA. MEOBMDD BERIKRICEIR
Algal photosynthesis relates to solar radiation and the activities of bacteria and
animal relate to temperature.

W8 ORD D I T REDNEFE L TN, AKIEDE D & B RN A
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EHHO A O KRBT 1 m TREZEM I E | CRIREERIX
BILL TV o7z, THEEMEZ 72 AiEHlE 7 /4 Tl
THRIREEEN KB LT, TOKIETELSK 5 em 12072, EiFE
HITH KD ER Effif“ H 23431 JE < O THRIREEE D Z
a5 2 e oo o, BEILIRIL 8 D D THID 72 KRB R 2
JH L TN, ZKIR DM D TEYDTEPE DM A3 KR 2 i | 2 76 < 3
% & AR EIZER LEOBIEN B o7,

EUVKGRIZEZZEICEZ Shallow depth is important for algal activity.

52 FEmptEE Scum out
Floating algal mat (SS, Grazing animals) LR

Small water EZROFH
NPz - Radia-,
ss p ¢ O o Lift p,je\?[:'\e; f \tion AN.P....., SS
= % {Qp‘ég K 1 DIRA

%b \7j< R shallow run out

“Bubbles BEOHDIT. MEOSBHIECST
&R I DNEMIC K DDED EA
Aerobic decomposition
Mineralization of DOM, POM

KBIENWEL, BETRER3BK

Small N,P, SS Clean filtrate
106CO,+ 16HNO, +H,PO,+122H,0+Minerals
5k Photosynthesis

== (CH,0)106(NH,)16H,PO,+1380, -
B2 Mineralization

15-2 BEHTERNCKBMES TERIREEDAZIE
Algae grow well in shallow depth even in cold period. Shallow depth is the key
for Ecological Purification System.

R CAREN RN E ZAILH DA DREZZIEREL TNDHD
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BEFEBRRENED, KE, L, KEEDBR

Saturation of Dissolved Oxygen is related with temperature, atmospheric
pressure and water temperature.

1KETOKE EBFIAFE | DO saturation with temperature at 1 atmospheric pressure

Dsat(02 mg/l)=14.161 - 0.3943xT + 0.007714xTxT - 0.0000646XTxTxT
KHEZESZIZIRZ TOMRXETFELREAE | Absolute DO under the pressure

Dabsat(O2 mg/l)= Dsat x (Ba+Bw)/1013
T.C K8 Temp. BahPa ASHE JTOMNCMC  Byiom: sk Water deptn

= TT TT WL
éﬁﬁ/’; t?’i? BRDK é§h2||\g{<v?epth gjel:e:)ﬂ;g;th
£ V\ja:_ﬂ “:ater grh_aéllbp\rﬁégre ﬁ%eﬁp?és:’;ture
/.
ZL\DO ol 56 LEID0 B,
Large DO . Small DO I‘BQ
EREEL EMER) age
Low activity High activity LS ENSE
— — High altitude Low;lt;l'}g’c:i_:
£ VAN R INE -
EEﬂa%;J\tjD gig%t\ ! é\%ﬁ" \;gé,s:_gure @%5 pressure
Aerobic Easy to IHIFDO 2\ \I_Bg)
Anaerobic Small DO i%rge

15-3 KPSBITADBERREEL. KEEKE OKREBRSE) I
BIRT D, Dissolved oxygen is related with temperature and pressure (depth
and pressure).

16. RRZ2BADWTKFEEZEZI UL
Shallow depth makes better condition.

TS VR IR T 121308 K5 &0 D fRIE AR K B KGR &
oz, FHM ST H7-OICHEL S ETH Lo, Ak
DI 2m LIRS E T O THEMBEEIC X DO, Bo%kE e
Ea LKL ES T2 R RWEEE LT,

WEZE LABRISEZ 2 LIRS EEbEadHAmH DK
R EAMHD LKIEE K In 35 2 & 2@/,

ZDOEKGEOKITF Y B — L OREE T ~FAK LTV, DL
THIEMOEEN D HKEKE T TIHEEEICHE > T ho
72o & 2 CRBINEGRITAKEKEED K TR I ARYITBWL LUK
T DITIT L EH % L QW e, Ao ROHERFE BRIZ BRI L
HmEZR L TEDRNWZ Lo T,
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p,_.g _,5-:_‘_- = el S D) BEHD LIRS D
' . H\WEFHWLIE,
Put the large size of sand for
rapid sand filter over the small
size of slow sand filter.

ROVIKR
Deep depth

ERD0E L lmf’l
Natural gentle flow

| D34
Qg%gszC) BIRMALIE S > CRAFTSDT,

ASEWCITES :
Sand wash was done many tlmes -

Larger sand was remained.

BINDEROEIC, BERRICHERUTHDE, wla*i’é, JutE
N, There is clean sand beneath the |
surface due to gentle operation. Lrve

& 16-1 £MBEEDFTEZRH DI &)l«_\ /xb\7J<,z<7& §< Uiz, RSz
HY LU TERBNBENDADTNED O,

| recommend making shallow depth to put large size of sand for better
condition to emphasize biological activity. of Ecological Purification.

R A B0 BRI W 2 50~ &bk LE 72T 13D
& D BWENEASTIRERD THHE NN A TV ST, D I
ICEMRN 5D o Lo TWDIRIETHI Y Bty bir -7, WEERE
ZHI OIS BT AWM 2 22 2 T EOKEZ K E MmN LA T
MBEIZAIY IV AEEL LIDHE FOKEZZRICKS 2L &2 LT
WRno T,

17. WELSIOEYNEERBZIRVTIENTE0Y
Don’t remove surface biological active layer.

[ H T TR At O FR A & 4G 0 7o IR, Al T oD o0 B

WS W EBEZNH Y | i EOEEOEIEN B LD & bR D
HI D HRD Z2 BRI LTV e, R E —FEIC, £37. Akt o
W EoOsEEDO B AT~
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WBREOFEEREDHE Algal mat development
0f -

o 1000
i &
£, i \
m S E A A
W o 100 » Y
B o £ R o
g%o s
n O
wKEE 10 \
L35 : L A
=22 o O FAMTIAZE8%, SR
T yEEsEr =t | OEGEERNWI0B THROIID,
< 0 10 20 30 40 %ontinutous ctIJIture; sy%tem ofd o
BB Fi i ilamentous algae is observed in
llgl 100t 25T 2 BB 21 Filter run in days e e scgraplng.
~ ’ - | s e
N e 3 N
0] E ,
Ell E qE 80 “‘ B 6@&3\ \ f&"
D E 1 vor
Wwe " ZEKNDBOFL Qe
e 901 Turbidity leak =~ 7 ,
= 50 . infiltrate e S S S s ol
g EO : Pyl P =
W e K :i%f 2BKIFH10B TIRITEEIC
&= Dy | Aok, LMEENEELTNS
S5 \&\\A-~ > | WEREEMOBROTEROGE.
g © - The filtrate rapidly became very .
X% £ ¥ ===l clear after 10 days after a scraping.
Lo 10 20 30 40 This means “Don't scrape the,
b 2Bk Filter run in days surface biological active layer”.

& 17-1 BRIROWBRBIIEMEER. R E28KEBEND

Surface dirty mud layer is biological active layer. Don’t scrape.

B30 10 B owERmose .
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AR (W) 32 %8
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B0 [EL#% 1A/ 0 R RO DK
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M CHMBEHIEA R E LT LA
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Lclean delicious water.
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DIEEL LT\ e, Loy LAEMBEENTERT 22 R< L AKREDE
BoT, THIVEY | XL TEWITFRWEEE -7, #l By
ZLBOWTHHREVZLARWERIZIE) LELRWWIAB X DA
N SR

18. EGUWETEENIFR DIFEE L)

Hardly remove odor substance by chemical way.
BT O BESESE AL DL A (Gl A AEE) CIIoKIRTo

PEOBFHT)EI TR AIMPAZE 2 SH7-, 20 AIEALEEA T D
T AU B T E B S VOB KEDF K E -T2,

alGgae
N WATER

supplies

BE K;sﬁﬁ,?\ IN—=V— ZREFER F@?Ké:ﬁ%?ﬁ 6(7):59- ,1964~7(1)59 1965
C.M. Palmer 1962: Algae in Water Supplies, U. S. Department of Health, Education,
and Welfare, Public Health Service.

18-1 RRZIBOEH | RV ESITIE. DEHMESE DR
Common Knowledge of algae: Taste, odor, and filter clog in case of chemical
treatment of Rapid Sand Filter.

N A2 NTHT LT & Tl WEIFORRE A AL & FEREIC L
&#ok@%%&ﬁ®%%£mmﬁm&@%@éﬁ TIIPEDBFE T
ARG LIZ <L F2E BRIFIC <Bebilz, # AL
THAEMBEIZ LD L E VD OITHEITE & 2 2 TR %
THEITRo TV, L LT TRBEMEE TRV ERD
DTN INE TR ﬂm_ﬁmbﬁﬁé%oto \ZHEE A

WHOBEZ BEE Y SE, BT TV RWYE G @i L7z,
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anEEmLE AR | IRCELENEEE

Pre-chlorination (algicide) Stop the algicide DRAB®E 1900=28
¢ E:“é 1979568 | Algae grow well. 100;  Easy to clog,
o 3 accumulate
= K 3 inflow algae
= % | from a river bed.
] P February,
N gk 1990
= e 50 50 o TOSIRATR |
o i ].‘. :
g S | S/
Tz r DR
£ 8 Al k=,
oI
= T
o g ;
T o 200 400 5 0 200. 400
% (g/m’) (g/m") (g/m")
Z RABE&R"sS RABEERE RABEESTE

Suspended load on the surface of sand bed from inflow water.

18-2 WEFIIDEHESED | £MEMDBNESEBHET D
Filter was blocked by algicide. Extreme low temperature reduces
hetero-trophic activity (bacteria, animal etc.).

EETOKEANE BB 72 o 72 4R, YRR Tl A
TOBFHBIAZ I Z D T2 OIZRHEA & U TR F LB Chi e 8 2
WINL CTWe, YERFEAEMIIE CICEFEE Y LT\ e, Z0k,
AR A 1k U 72 DD KEFH L 72 3 AEAKR BB L 72 ) |
HuPAZE L7 < 7roTc, A E S HAET 5 X 9 o 2 A
VLIS C D BB BN TR TEFE L TV BT U IRIZ #f
L. KIEAMENO CEMTEMENEL B ICAIEBAZE LT,

BUE T b KIRRT KL CRiEIRS (BemeAl) Bz Tund, L
L AMIERE 2B CTHUE Th 2, BB TRV E 536 720K
INEMNT B AR D FK R O 2R 18 C I8 O Wi LI
TRVWIRETHRBUBRICSUST D, BEEA, ZmHzd L THEMHT
o L AEWREEIRIS T & TR Y AEPAZE A B R S W7, MitlEs
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B TR T D D B D DITREAELE TH > 72,

19. 2Bk POWEILENIRL)
Sand is clear during filter run under normal operation.

AKIFRT KL Tt GREAl) 2 iU 2 & St O &R T
VIOKIR CHIH L 7ol id) 77 > 7 b U VR SRR VIR
SNTWD, S TR DO END LT H D EEERS
TIHENHBAY | HIEPAZE L0, KJRRTK M CHERER 72 & 2 #fh

T % & A TAEMBFENEE TE QWO TRENEE THLA
WPHZET D LR ST,

\__.Etig
1028ENBIREST. jmmen] S 4 T o®
K CRROEDHES Sa i 4 o
HED ‘T i 7
Cupper sulfide treatment to regulate 8 H v
algal growth in a water reservoir was IO‘- td = 4 e | o
done routlnely from 1928. . =>/ e ‘? RN, P)EEEL(&*Q‘?ZK TEODN_%
{ TSV RINERE, 28
CREEFEE L TR,
|, % NEESLY Phytoplankton from a
reservoir was accumulated

O!\ “/%’;{Z‘J & \ 16
0710 2030 4050 6070 on the filter. No algal
O&) ; SLERE /305 ml/100g B)  growth was observed in

W Turbidity indicator of washed sand. the filter.

19-1 KRITKHB TEHRICKDIWENIET D EERD@BOEMRFEILS
MABLIRD, EMHNEETERNOTHBRSETEND,

Algicide treatment in a water reservoir is not good for Ecological Purification
System. Small organisms are highly sensitive to trace of chemicals in water
and on the filter surface.

i EOFFIEAWICET 2K %2 F <725 Allen Hazen (1905) (I
VY DA (1893) Tk, MIECTHAUIAE EEICER L. HI
VLY DEIITAITRLS £ T, BILABM CHEn KBS T 5 3N
HIDELD TRV, B A1 & 7B - TOR W A1 T 20 42f#]

38



R ABEH-T
VN2 N DN BR 2B
MEWV (BAELS £ T
BN ?) i,
VRS LTV
P35 FUBR 25 1T A Y
VAN ETH A
5> EER LTV,

EH T OREE A i
T HE Y B BRI
Jeg W i A R D & b
BB lem FREE DR 2B

HE8E SS/ W me/g
SS in washed sand

1VF

Bacteria per Gram. 1)) 1 g POIBEEN
1000000

100000 o 0
° _—_ Layer removed by Scraping
9 BORIDEROE
2
,.,9' Allen Hazen 1905:
g* The Filtration of Public Water Supply
2]
Eﬁﬁ Report in 1893(Berlin, Germany)
y ﬁﬁmﬂﬁﬁanémmzmﬁ%
4;’(06 Ub\ﬁfﬁo [ organism
1 ﬁr?gg?g:mica\ free management

19-2 HTE CHMEWZEIE(NIL > 1893)

Bacteria profile in sand column (Berlin, 1893)
TW5 ({5 :dirty sand) & SbHivTW5, L., Ak,
WEERIRZZ > ERIMLTHD LB LITERHVEIT—6
HAVTWZR, R L 72 2Kl BICFR S BT 5 & b oo sefagk
72 EIZO 2 2% £ 9 ITHIHE S TW D M2k F 23D B

o 20 40 60 80 100

o

Il

L

-~ i

G 4

B 8 L

a

REPKE
12 4 ¢ 1992, 1993
Someya Plant, Ueda

ie

__sand surface i

JKeP DL

NSRE [
Algal mat on the A e Sl

Lift up in air

19-8 EMBEICOS LWV RFEIEET D OWEIENEN)
Sand beneath the surface in water is clean. When the supernatant water drain
off, the trapped SS releases and drops into sand layer.
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AN TR OHFIZ AN g EEANENTLE 5, WERm 4l v iy
T DIZOITTEKRT D EMHENTLE ST,

HID B Y IR (1D & W 22 5~ 2 & b NG T D Al
N TN SN 8 > Tz, WEPNIRA~IGNAE HIAE 20 K
INEEIIKKEE EZTHVLERND D, 5L (Dirty sand) T/
< AWEME (Biological active layer) T 5,

BTV D 2 BB T 5 EUNEMPIER L TV D Z &
DD, EWBTERL TV D Z L a2l S 72205 (Dirty sand)
EWVWIHIFEEMND Z ERWT o,

20. BRIKBIIZERECLLHTD
Head loss is proportional to flow rate.

2 ,BRAETSHZ : Indicator of Filter Resistance
K 3% & Floating algae #7E Over flow

BxKeR
Head Loss
) 22l < z Vs ZETR
Settling basin T - Filter velocity

2 BEZEHEIZ : Indicator of Filter Resistance

1|%kkeE (AH) [3385&R (V) [CEEBI
Head Loss (AH)is proportional to Velocity ( V).

Bk EEKE
AH=KkV V:aTocTty Hegad Loss

IZ%£1385 K88 NHL(Normalized Head Loss: Hn) (IZ% 3,858 E 20cm/h
(4.8m/d : Vn)EEHIDER (H) EEEOZ8RE (V) HSEHET D,
Hn=(HxVn) -V

ZHlDEEL - H (em) 1RESBRE © Vn(20cm/h or 4.8m/d)
EEDZERE : V (em/horm/d)

20-1 1ZESERETEB UEEDERECIERIKBESTET D
Normalized Head Loss is calculated with observed head loss and flow rate.

Al & Atk OKRALZE, BRKIATHREE 0 EE2 W L CHIY
BV EEZ LTS, Loy LIRARKEEIZAEEEIZIE T2, AR
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8 U 7255 OFEEALE JOKIAZ SR IRPTOFEIEIZ L T b, ZOfE
WD LB DK D AR At 35 Z LIS TE B,
Z OREHAV RIS KEA &\ ) FEIE A 1988 4RO [EBR Sk S T
DT L RKEOFME ~THE EN T ZOEEORIFIZ W
WA DT, (LR JOKBEDE 2 13 O % mlc fEb vl iz o
WIS 72N E DERERH - 72,

21. 2@MEEE TRV Z L TL\D
Scrape periodically by run days.

Bm #ZE=EHIKE Someya, Ueda 150 T "

KEOETE Lo L

50

n
o

WATER TEMP (°C) .
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"JFMARMNJJIASOND
107 .
‘F‘%FEGDEH Turbidisy -

b

the-L=h)
58

[ MAR) SEP|
sl
I

EH 3 R
w
o

=]
4
—
O
o

JFMAMJIJASOND

MNormalized Head Loss

FNECTS

A i
N3y crmmo S0} p
; %ﬁ TR, . Mf’/

. 0 10 20 30 0 10 20 30 40
No food in deep layer ZiBHkEEHED  Filter run in days

21-1 KED7TCULES FBHTESBIERILIBZ R
Filter resistance does not increase over 7°C (water) in Ueda, Nagano.

AHutiEAEEE Y (HEpA%E) 0 LERmAZHIVRY LTS
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DO TER L, Ak AECTHID B 2 L Tue, BETOHE
ﬁ@ﬁ#%@iof&oto

e, KEPMEROCFRENTE CICHFEEY 2 LT e, LanL 4
H T A D 6515(&T7thftrﬁ'% 0T NI L 729 L AR
ENBRholz,

HITFUKBED BB DR |
BIBIEGLIE L3> TR |
oty AT R |
WIFID R RBMETH |
Do ARV EY |
TSI kOB D K |
X RDOTHALTL D |
MR Y OB |
DWOMIZAY Bhiksth s |
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|
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|
|
|
|
|
|
|
|
|
|
|
|
|

W2 ER o T,

A HkATE D d5c % |2 BT
M ERo7, HIVERY T
ERITLIZ5 & AR E
Z @IS BT RN T DR RK
HAERES LTV, 20D
BECREOW D MR
JE PV 5 3A B FERR T HEHT
MK Fpo TV, ool e _

AIEAMERDEFE, HI Y HR Y B —RpRICERIIA R E <725 DI
ZERDMBIE EEIZ A AT FKIRADMEND TROREMEA K E <
INIRRIADNER LIZ < Wi b EHE]I LTz, 2 0BIGII/KIRD = < K

ISAQ KENRGELTCEXKB RN CTEE
MWILEE L TUND, KOROEHE TINE
RITTRZEND, KEMENDTEEZD
> DEHRIFEEREND, BRAEMT
TIKDE > TEEMNERE LT D,

We can catch fishes even from a frozen
lake. Fish can move to catch food even
in cold water near zero degree under the
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22. BIBHDEKSB CTIEIZBIERIFI—FPIEZIR0)
Filter of Wakata plant, Takasaki does not clog in winter.
FEFS I ey v D B 7K 35 D Ak 5 Ao & k%
Tz, A THRMEAKIRD SCRE L TR HRNOTAHdK
RS L7, ZOEKE TIE 5 CLLTIZ2 % 2 A %RV T—4F
HAWPAZE L TR o T, 2 OWFKS CIERUE A O KR & 72
%%wrwémfé FAZE LI Lo b e,

KENEBLZDDTRERFNE LLDHIE
Stop coagulant addition due to bad filtrate.

alli EREF D

g = >< Coagulant [N e i

- TLEh | Bt

= Settling

surface | =, basins ?ﬁtr;?

EMBEEICOS UL
Turn to gentle for biological community

— : FEB MAR
25| HAUKCE (20035128 ~20045E128) 30 oS e
Water . 20 ! s
20 temperature k10

®

15| of inflow :lg 0
& 40} APR MAY JUN
2 w“f B
5
DJFMAMJJASOND 20
: KTE3BKE K 4000 AUG SEP
[ERE LEL, £ _
This filter does not g &
fi in wi [ 10
rozen in winter. & o
OoCT
e 40 ~ NovV DEC
7 s 30}, g S
4 A=33EWT 4 20 sy
LW SWESNBEL z 18 2t
Clear filter sand even 0 10 20 300 10 20 300 10 20 30
the large size of sand. Filter run days ZEeEE

l22 1 7J<um73‘5CL,U: BOEMBEMENRLS 28RS Z
Filter of Wakata, Takasaki city does not clog in whole year when water
temperature is over 5C.

£ 72 Z OBEKRGITITE O xR CEEEE IR DAL N 8 - 7o 73

%ﬁ%ﬁot%)/t~wz%1m%ﬁor<n@wwr BEER

FIFINZ 1k LT\ e, HiEKOKERD L THEL b0k )

\Z EAPRR 2 RN T S 22K G B A L QU e, Rl 7 AR D28

b SRV E I ITL T e, FRICHE LI CIER S 2 4
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LIRS LWEHEZT S5 L 91275 T, EKIEMELS 7220 7K
DRMENKEL 2o TH AR OKE SN KE VO TAIBEHLA
REL LTI X 2000 b Fi e,

Z OHKRGGORBL ST 5 LR LV E AT A
WO K SRS, KRR e B AEWTEMENME T, WK
XXEDLRELTHRDAMMAZE LW EHERI SN,

23. WENEGLNSRNISENIIEETESD
Organisms can grow on the surface of stones which
do not move.

W ORI LRI AV E LT (& LIk 2 U NEY
WEEE L THIEEL > TR D, HALAFTISATE TRED £ fs 4 7
L CHATz, il KD ERIRO T N HARIT 3. 14 {51272 5, BRiRDK
T 3Z/NSLLTH EEICH D g FREBEILE U2k b,

WIBOTIMNEMITHO< BWELE 4
WD, B8 () OXRBCEBRLTIN
DNZERFDTLVD, Small organisms live on

the surface of sand particle in the top of sand
layer. They wait food which comes.

sibe ’ci
ma*(@OL

{ZRadius = 0.5 1% Radius = 0.25 ERadius =0.125 | ESCEEN
iﬁ%‘* Surface 1‘1’ JLDORMET Surface 1'1' JLREHSurface Exf?e%e
=4xTXIXT =0.785 =0.196 small equals

r 1— Y ~ r_-3-12\ 87f—JlLballs = 6.28 64 7 —JLballs =12.56 | to flat.
) 22T REOMR-LREMR R 16 71— L OREH
FEEORCCREREI A | S romaoersls  Taaadieeas
< : G .
Ball surface area is 3.14 times. 41: :3 14_-,- ----- > =3.14, V/scos:ty
OB BOROURERER. HIC31448, omReriars

Total surface area of top balls is always 3.14 times of the flat area.

FEDDDKRMMEZ TERARTBIIEN S FTE2% (Z=8%K 1 48%) . ; i ! = s P
Total volume of all balls per box is same of 52% (Vacant ratio is 48%)

WRTFDINSE< &5&5;‘@‘5}/20%3( A3,
Flow resistance becomes large in smaller particles.

23-1 #INEWIZ ERRDINES KOS TERNIEZ D
Very small particle becomes large flow resistance by the viscosity.

T B FTRE DR AL & 8 ° 3 72 DI ITM D DD O T 3 B
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W, LI ORE ENED> TH ERRPOEREIILEDL
WS D E R OIS < 72D, AKITITREPED & 5 0 CTRRHE 237N
S RD LI A RVINZ e L AR X TLE
Yo T T, HOLBRERZ WO FPWEOBPINKE bl
DTRWEW) Z LT D,

F AR T HHINL BD LR T DR TIIKRDTIA N, &
KOPENZ BB CTRLIHERTEZ D & NG & Okz
DIEWIGFTAIRIE L TS Z IR, WOFRHEB LU O T
IR DM NEMBHE TN AWAREBIRENH D Z ENE0 o T,
TR TEZ LGN EEH VL0 L TIRETE 7,

24, ON—=IvI D1 I)A—=EFTFaSIL T« IS —

Commercial filter and natural filter
EMBCERITCBDRHDEAM  This is our technology.
RS UAOFERAICESR | Rathnapura General Hospital, Sri Lanka |

JIJI1Zk River STEHAERRZEHAERDBOETY (EMAN)
@ Rapid Sand Filter = Slow sand filter (Shinshu Univ.)
SEVREE | R+ ERAEHESE 38
=EPS (Settling + URF + Sand Filter)

TEAE Settling

0
s, “Teug| .
Soagultion j - T iy i&ﬁe ﬁ

” N -~ [Small and uniform fine sand
LIBEE3E G/ is not necessary.
URF No.1 o 7 T

o N | re=E3E
i URF No.2

LAEHSE
URF No.3

L

3518
Slow Sand Filter

S8

e
Storage tank #BEIV— Tl T 1 L=
24-1 EBE+3BOLAEHE3E. WIBIZHENBDERLE
I recommended EPS (Settling+3steps of URF—+Sand filter (large size of
sand)) instead of rapid sand filter.
A2 F 1 DESLIFFE~AKGE K 2 5595 72 o O b ik %
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BT DDEBFLNE LT, JTTOFHEITEREIRE A0 25 A T
Hotz, AARFRFOMEAILS ATHMAZFE L, BFO2HEAiE
JLBEAS B HEBE L TRV D& - TN, & 2 CH Tl A BT
O T b FREH A AABE M 2 72\ EBFIE R & §ha T & 1,

SANDEC A& (1996 4F) & FIZANTZRFIZ 72D T, LEAE & bm
ZHL A E T HUESEN TR 2358 - C b FR I A 1)\ -
FORKBGEONDEHH L, ZOZEX TRV Z 0D T7 77 ZEHT
RGN DA LI OB EIERR 2N T & 72, T8tk thHA 2 il L 72
SIGEEAR T —F 4 (Arnanda Weerante) 1% 23Ut FF =T/
T A NE— LRSS iR~ — Yy LT g A — ] L E5T
iz, 10 4EFRICHEERAR Lz 23l & RERE e < 3508 L Cuiz,

25. £MREEDOBRIDEBRII/NYITSTvIa
Ecological Purification System is originated in Bangladesh.
HROFEHRABDIGHRE A o F—F v FTHATWZ B HRK
MHLSE THEREINTND N T T T v ¥ o TR AR AL 2 &)
TWDHAD NGO 7
UTMERY U —
TR DN, Bk
RFDOWF AN E 5
LWL T, Z
DI N—TITIEG L - —
PRH) THERRAIC
<Y LA ﬂm £ (inseries
KRN TED & 3

EZ T\, EYn B25-1 EMEECKDDBRITDEMSL
TEEF B L 5 4 A EEENDIZ, | recommend URF of EPS to

reduce and eliminate contaminated matters.
DIE NS T2

46



% 3 A 18 AL B X
BEENHHIRET
TG 2 EMEEE
(2 K% b TR
72 WY T O R B
WA TRV &
SR (T I
Bikole, L6
EIEE R E TR T
FhA LREHEAL, R
LB T T
T vy DB E
IR CTLEEEN

B 1T Bl 25-2 BRI EDHDBEEMBEDENDHZ
. REITDICH LASTHMBBTEOHIE. EICK
PEIFHLITHAE zom% 4 o0EUE.
DAL I DT | advised 4 times of URF steps to eliminate the
N _ hardly decomposable matters of harvicide and
fEie LTz, pesticide by the fermentation action in the fecal
Ny 755 w3 pellet of ecological decomposition.

2 TIXHARTIEEDZRWE S B MEORWVEER L DIL TV D AT
REMER S 0 | BER LM L DBRETE DA T T T T v vad
BRTHLTELHEEEZEZ CLHENT-, ZZCLAEHA A% 4
6] 6 4 0 SK A A D 72, B X HL AR OREE O b Gl % BH
S, ROBEEEN TR DOTERIC LV a5 2 L & i
VIR L7z, fERZE ORI THEREOTE 4 [0 @il S,
IR IRSE, BRICEEENREEDL 2B R,

BT A 38 U O WA LSRRI X AR W BEEE OIS RS WZH T 5 & IR
—ZV—F =T Lo & A Ed Al & 0 O SEETITAEMRESE
DOFEREN 77 F LB TE RV, £ATEAEZ DLERDH D) EEbi

47



Too JIRE AICHI |
METHREOTD |
EEMEAZRE LT
T, BHHWDEXYN |
BT oA A—VL |
ﬁ%@ﬁﬁﬁ%&mi
dOEMBESEDHL |
Al % # z Ecological :
|
|
|
|
|
|
|
|
|
|
|
|
|

Purification System

(EPS) . HAFETITAE
W biEIZ Lz,

IO N—TFITF
Dk, AT 7T AN
fLdEE 2% LT
%o

3500 BEERXRFCTERNDIENZL, 7B
BUERSCNEREDSA S TRV ZE
B CTRICRURDFNTOICAND, )
BEENTHEEZRWTIEBIREN ST,

It is popular in the world to eat with our bare
hands. We remove the contaminated small

stones in food. This is a reasonable way.

—_—_—— e e ——

26. PVY/N\HEEEOHUZEEERNICHD
Contribute to social action work of Yamaha Motor
R—=PrDOZ Ty F— A ZB-E L TV DT~ FEEED A
¥ RRT T LTI R S s LT, HRE IR &I /e
& HADPIEANTE 2 BMERITAKEDEDNKTH S Tz,
FMEEEMFEE L L TUERO T DITHEE AN TR 2K 24t
FLTEWISA Y RRUT THERBETEHNE I DENREBRLIA
MRFOMGEEZF R TE T2, £ 2 TH - REMAKOKTHKH
WKW AD & AR EBATEKITAR D, KETHRUNEM DN TERE L T
&R MO TE LGB L, DA Z IS HUITE - 72K THiE
AW L 72K Z2 D < 41D & Bur Lz, BOEHE L R
OIEFOFI A THE Y ZBRE UREBICWD AL L TLERBRKNBTE
ATV TRDOANRIMHGT D Z LN TEI,
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N { PR YN 3

BREE | | |
W
'2/ *“\u, soas gosn
C

wart 0,
+
-.v:.%\\ 3 ; ., ,/nu
a8 e

food chain

/ J071 R #ITAFIE)E)
i - WHWEFET S, Colloidal fine
KIETHRINEIEETTE : SICBDFE(JS particles were trapped by

Filamentous algae grew in water channel. Turbid small animals among the
matter was trapped to algae. algae.

& 26-1 FFEDRKTEKBOKIENFEDBRETTERICED
Water in paddy field is clear by the activity of algae and small animals.

16.6 liter/min
1,000 liter/h
24 m3/day

SR LZES
: AKX
R ZBIE  Safe drinkable

RS HNEE. BONTERE

Settling Algae and small animals trap turbid Sand filter water
tank matters. EEDE’?EZ?‘I% LMD HEIKEICIT C T
it A ~ ARk ER. i ShER ERTBDN/ T/NIIEDIE,
@ﬂjﬂﬂ.i ’?IRT‘ IEE‘,‘{ AN Mf"m IS0 R Tap keeper is important to save the storage
Metallic ions are oxidized and precipitate. water. Lady collects small money per bottle.

1RE2AD20Y v BIVIROKEREK, COKIG, BRAKEBIEULD
BV, FHEOEEICEEDR, TE. TFIOEDOBEINELS
Bolk. — BEN — BR-RBRCIZENTDIBE - BRICE
SIEVERNNA,

They supply 2 tanks(40 liters) per family for drinking and cooking. Eye sickness and diarrhea disappeared in
this village. Villagers keep to attention for clean and health. This village turns to health village.

26-2 URDED UEBRHIE DT TRERN/  This vilage became a
health village by use of this water in Indonesia.
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Y BRI LR 2 S < D RIS E IR EE L L THM
L. TORIIAADHERFERAZ LTH D O X OICHH Lz, HEES
Bl 72 E 2 RWIMEES LA L, E5 LTHEHETHLERD -
7o TOEMBMAPBE EMNITHTE L TIRIELTH 55 Ko IZEHA
72, KO 1FEBEYET-0 20V v "MAVOKRY X 7% 2 RKyyOKEH
L7z, 20 Uy MLVOKDEEEZ Xy MR ML 1 RKOMEELITIC
L7z AR EZIFE L TRA D L D127,

AR EFRBTE T 2 Y~ OKEFH L TN THSH O
R[ROMEL 7p oo, BEIKND D Z & CIHERERN M _E LR 12

ISAO  TEEI NERRISBRZENDD, £EME—EDEETBZD
DHERE, EVDORKRIIEARNICHBIRD I, EMDIEINRESED SIS,
ENE2EEEREXTHERTRI ENND, RICIINTRINT B,

Threshold: Sudden change in normal scale, but it is ordinary change in log
scale. We may think phenomena in both scales.

I
| Time Linear Log 9000 450 :
| e | omm |, o l’ 400 N
| 1 1 0.00 T 7000 % 2.50 / |
e —— L] o |
| 4 E 080 & 5000 I o 250 / |
I 3 18 120 E 1 3 2.00 / I
I ] 32 1591 3 4000 /

7 64 131 / 150 I
| E 128 211) g 3000 j ¥ / |
| 9 256 241 m m oo
| 10 512 271 g 2% / B os0 / I

11 1024 301 HD 1000 = / |
| 12 2043 331 ~ 000 ¢ |
I 13| 4056 361 0+ 123456728 351011121314
I 14 21062 281 123456 7 8 91011121314 E%Fﬁ T :

§E  Time
| EEE, L. i Time STMEETEATE, ENOUE |
| FRAIHETIERD. BEEHCE, BICERALERTD.  gopoml\oonbhnsd., |
| Normal growth is ‘We notice suddenly a change We find this change is like a linear |
| based on cell division. in normal scale. when those are plotted in log scale. I
|
|
|
|
|
|
|
|

27. 2011 FJICAREN ST + IY—TEPS £
EPS project in Fiji started after JICA training in 2011.

EHHETO201LHFEED JICAWHHEIZSIM LTz 7 4 U— b DT —
I (Vishwa Jeet) S AlE. fMIEHMEL LOZWIEEEM%EZ LT,
il PFETIRIN L K5 & LTz, FATET IV - CTUREflE
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Lﬁ%ﬁ%ﬁ%\E%ﬁ?@@@\ffékm%%mfhﬁﬁwk
B L7, BARDOAZOENEH TRIRE 23BR T TV D222 727K
NTE D LR LT,
ETFTNVCHHALIZEGBO T T AF v 7 OBEIL EHTO AT
THOWTWZEREEDIEWIE TH 5, BECR ITHMHZE TFIEY O
PE TH LD A2 H A T, Atk (EPS) ZA~—h -7
VA= Dy

201 i EE8J§ gE%@dlCAﬁffﬁ“‘CVshwa Jests /uIZ-IEPS’Za—AJ' |
Mr. Vishwa Jeet learned EPS by JICA training at Miyako-jima, Okinawa 7 J—/(" RO FF/LEZE/FLZ

: ZMEFED'W/E, He made a model and
2012505288, HREIETESINERS, & .
$H(‘_JICAEH1F‘T$SZDDfEPS@ﬁ’fﬁ?}’éuﬁﬂﬁ U, confirmetiihis:safery.

e Xl O N oime 5013515138, AHE¥EFrancis B, Keank

in Aug. 2011

Festival on Sept. 28. 2012. B&ENZEEBBHESZE Holiday Inn T o1z,
The opening ceremony and work shop were held on
Jan. 13, 2013.

The Fiji Times ONLINE

Quality water for all

Priya Cnang
Thureday, January 17, 2013

W4 \WITH the new Ecological Purification System (EPS)in

" the pipeline, water quslity enjoyed by urban people can = — .
now slso be made avsilable in rural villages and / e
7/ communities. [
S

N ew pl ans fO r A workshop on @ new wster treatment system, hosted

by the Department for Water and in coliaboration with
cleaner water the Japan Intemstional Cooperation Agency (JICA) in
prday, revesled that EPS was an economical
bical way of purifying water. |

snent secretary Commender Frencis Keen 4
ion to provide safe adequate water snd

M27-1 BATEFIED DREMEED THEND, E?Fﬁh_nﬁﬁﬂ
Mr. Vishwa Jeet learned EPS at Miyako-jima, Okinawa and he confirmed it in
Fiji. EPS project for rural people in Fiji started in 2013.

U— h S ATIRE L BT AKGE R O EREICRART K Y 7 DK E
JiAKE UTHHIEE 25 < W IR A L2 et 4 oz, 2012
9 AT AR O oo E TV EER LRI L TE -
BRI U, M7 ¢ O — 1L — R S S EOE TtV PR R B
%%@t@@@ﬁ%fomtoﬁ%ﬁ%@t@%l#%@%%@
DipIpo T, ZOHER DN L ESEY 2 THHS
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b THOL Tz, MG TLRAERIKITH > TV DR AT Z 2K 2 s
TEDLEZ, EMELIEIC L AR KEMIGT DRIEHR KT 1
D/ PR LT, 201341 A 13 AALEEE X — L KEA2 T
2Ty =r hOREREZR O, B B0 FHIPEGRE &AL
FRARITBI LT, HEEEIL 2,700 U » ML ORKZE BFD 5 KKl
ERRHTHZEEEBEZ T, RILKESD 3 SOKEEZ W, %
RIRKIL D TERABIKTE T 2R NI R N CE T2 & %
BT, EEOHEF A NGO RLCRBHEFITHD 5 & LEE LA 4EL
B LW EIEZ2R O TRt S BIEDN 2 ISEE D WRD o T2, £ 2 TH
FFILEEE CHEEEZ S D &Il oT,

Ay Mgk
Z 2 IPTICERR L
72U 3 AICEh
Rl L7z 23 sk Eas
S TV EEE A7
[ERCRRAY IR T 2 D

ISA@: 7+« I—DRTI EXOMEEEICTT

|
|
| |
' |
' |
' |
' |
' |
' |
' |
' |
|
|
- | :
P MIZEIIL | pha, s oBAORESRSTHIC LEDE |
BLOAE R B | KTE<. BBUCHERED, 0> TSLHan |
|
| |
' |
' |
' |
' |
' |
' |
' |
' |
|
I |

--------

" . HFSBNERLICTRD, KISABEMHZNTE
VRIS | m gk, @ eRESNEABERIESED
ST, ZOBELER | 2. DNDEAD DDA TIE TARHKIFIBRT

. BREIDMUENDD] CIFENICLLY,
DA E IR L Kava ceremony is popular in Fiji villages. | must
C EPS #&E 4 {E% | drink up several cups. | cannot recommend

e . bacteria free water as a safe water to villagers. We
TETH-T2, L should take care about acceptable risk for health.
MAOFZT T~ J
AR RO TIREEZ T = v 7 TE 2o,

KoL THE 9 HITHEEDNTER LRSS JICA BIfRE &40 E @K
AR ITAT N,

EPS F 2 PRI 2I12H T2 7 4 D—BUF A bR L TIRIEE
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R oTz, Ly LEMEIHETO JICA AMECHILE T EPS HHFEA~
OEE&Z L, ENTHIEFEL TW=DT, £ 1 AMoEIRES 4
[A], 2014 47 10 A5 2016 46 A FCTHEMTHZ LI Liz, JICA
L2015 4 1 ADD 2FER =T R 7 7T TILAFKMS A&RE L
EPS FEICHILTEHH Z LT Lz,

2014 A 11 HIZ58Rk L7z EPS HEZ YO TR T a v 7 o7,
BETF OB R H KD S 0 AKIEN 5772 & REDS 72 s, Bl
DKIEFD 7L 72V WiKT D E LR EHABEOKIYFLTLE D
W72~ 72, £ 2 THR S RW IO — i@t & o el
B COE T VHEE DORRIZ URF (AE) O L BIEE TS 2B L T
yARUS o1 = e I 1 N s = A RS I s M- 7) F= 1 B

v < b
% 2013%, ETFkER R A ~—
e t\| [FE35 TKalokolevu 8 =k ‘
| A TR,
*I| DWS made plant by
=l themselves.

BE7E 2K B
Present e

1 W
Receiving Eide

| =2msr
Ew, HEKE

Public tap

t )
&
i

X | #52KiE Tank |
)/ ¥

BBOELS
Settle heavy matter.

‘
HIER
Drain valves

TREIBEOEE L),

SEHEREEER | KOERCAL. B70 [~
T&73L), Hardto RNE—FEICTERL), BEEIEHE
control the flow rate. KEHEEZEMBEENTR n/!i'b \ZLK
[ HLOTL)., Hard to Safe drinkable
HoKie keep water level and flow water. .
Public tap of EPS. Easy to dry up the -
surface of EPS. —A 1861w ~L=EHKk+58E
6 liters/d/person = drink + cook
BXZ(DiEsS Present facilities <$T_I ANDEPS [CXKBZ273KIE#S EPS Project for Rural villages

27-2 ETINVIEIBES LB U TEER®RIIREND D 12
Model is OK, but they made an incomplete practical plant by themselves.

S BT A1l & i &I LT TR A RO D TR < Ak
EEEEOET NVIEBEORIZ A T TKEOE S ETHRD RIFA
SR T TR S TKZ IR LKEZ RO L D IZ EHEH LT,
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B ~OWELIEE OB IL, TN ENDMER O T vy =7 MR
THYVIFERT D EZDOFETK T ThoTe, ERITHIDOT v Y =7
e LTPRBFEZ LW EEIN R0 5Tz, L LEMRE %Ak

AR E TITo ik 2 B IERT 5 2 S EE w3 T
%ﬁﬂoko%E\Eméhw%ﬁfﬁﬁy%7@$¥ﬁ%%ﬁ
LAy 7T NETERER S DIZTEZDIF 2016 4 8 AT
277,

INE 7R EPS BT UVIZIMHECOET L LR CITH S & T EICD
S VEREVEEMEND D T ENTEIZN, AEBRFET T o b &k
T2 OIXHHRITITTE ed o7z, BUGITHE U 72 ZH O b 2EE 4
RTHITIEEN2 Y DT RPMETE 5Tz,

2016FICHR UL %Z?/L’ﬁf?ux EPS Plant Improved in 2016

B35t 2013.7.16.
Opening ceremony

HPresent
Receiving

Tank EVDBCTHE

—i QTB\.o]ng;al Sand Filter -'Igjiifé -
- ! Balance E

S ' A7oKE
,  Storage tank
M=)
)
 FABIHR 7 wz/l | BHEIHR . RS 5.7 i
e :’f —(m'br/\,,m ;72/?5@%5 %557‘7"51 '
! Inlet system improved: ED'S 5, =2

i 1 -pressure control |
i Inflow water from top to | :Natural OULTIOW Of + Mssmmrsodoarss 'Rk

1 1

: '

mowm ' bottom through a pipe in ! filtrate using a

Public tap . a gravel URF. | syphon system. | ELTTEUAK |
———————————————————— S e e e ;Safewater !

BEEDIEER e

Present facilities HANDEPS [CXDE273K{E#S EPS Project of drink and cook in Rural villages

B 27-3 #5RId 2016 FICHR LD > ERMNTETDLDICIEDE
Incomplete plant was improved to a fail-safe system in August. 2016.

E%Kiéfé@*%%ﬁmymﬁFﬁ%ﬁﬁﬁﬁ%&%?é%
totoLﬂbzmoj/kw®mmhm&/ﬁ®@m s
Ll Rz kEx v, HENELS R VIBRE, Al m@ﬂﬁmﬁfé
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WIRESE DR LIARARRICR D RNWE D ICT 2720 g o Lok
RWIEBNOKDZMELZRTHZ L aBRT,

Z ZTCHBRIKRZ T TR A OK b T K oz L sz,
EPS 7’m ¥ = 7 h TIHERAARTE T TR <FHEIZHME S K olc—A 1
H6 Uy hzaffis X oicehnr,

x&1 2,700 Uw LI VD DE{EEEN EPS capacity of 2,700 liters tank

EPSEED (2,700 Uw HILIE) EPS capacity of 2,700 liters tank
FEradius (r) =07m. SBEE (rxr xr) =154m2
AIBERE flow rate) A7k E filtrate #87kBI A O Available persons

m/d[em/n[m3/d| Iiter/d] fiter/n|liter/min| 2 liter/d| 5 liter/d[100 liter/c RE remarks
2| 8| 31| s0s0| 28| 24| 1540 512 S st A
5| 20 7.4 7302] s08| 51| 3608 123 T4l S R e
10| 42 154] 15400 62| 107 7700 28567 154 SEOEETLTKEDERE
15 63| 23.1] 23,100 963 16.0 11,550 3,850 231 Ef;;g%%;e??iggﬁiﬁm
20 83| 30.8| 30,800 1,283 21.4 15,400 5,133 308 B M C O TR SERE

Possible rate in warm region

il Cleaner Water Project by for Rural Peo?Ae in Fiji
Fijil g FF DFEANDEPSIZ & 2R 24 KiEKE

completed until May 2016. Total village sites were completed 60 (58 + 2
pilot sites) until June 2016. 98 villages | Jan. 2018.

EPS hrojaci started from
Kalokolevu and Navatuvula

K- -
EPS Engineer Meeting 2015

UCARSYFT  JCAKS LT 7 ICARMEME
AR =5

= |
/| scAmegem
" Kalokolevu on April 7. 2018

27-4 2014 §H5 2018 FRFETHD 4 FEICEND 1 Bl 100 FIC
ELEBNTTRR, 100 EPS plants was built during 4 years after 2014 in Fiji.
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27-5 ﬁ?@%&@%?a%b‘ EPSEMRLH R ERSF
Young 40 participants from "Ship for World Youth Program” organized by
Japanese government visited to EPS plant in Fiji, Feb. 2017.

7 4 VO REKMEIEERIT B L BTk e T o FER

BRI THOI TV D, 4 FERICEF O 18D 100 A58 Uiz, FAX
1 HEOHEBEMRE LTH LR T T IChI b botz, =
DT 4 P —OEEIRIEINEDN D DR ~KE D EBbh s,
HitTETO JICAWHE DR, BAINBIEORE Tod 5, JICA 138
SR CTEZESITIETT 4 VB, HKARHHILTWD
2017 4 2 BTN THERFEOM ] FE TR 7 0 U—IC
FEWLALEERN 10403 a0 217 (Kalokolevu) Aod5ER% L 7= EPS
WEERZ LT, ZOEEDTJICADKER L THiET Th 5.

28. BRATIIMOESBRITEBKAENTND
Spring water always wells even in fine days.

7 4 U—D EPS TOEE72 /KR ITBIF OFZET, £ TORIZ
EELLY ETND,
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REAVE

IR 558
Intermitted
sand filter for
a family use.

NAF YR TA)LE—
Bio-sand filter

p: b ; //,£
& 28-1 —BHICFHLSUTEEMSERICTA. KOKDEFREUIZT
There are dry and re-wetting phenomena. Organisms has an ability to tolerate
and escape the severe period.

7 4 DR K & 2 B E TR & Y & 0 Rl & o BIfR
THEE |\ Z Rzl D IR o o 7o, X 2 KNE L A LRI S &
%o EPS HEEIIAKZ b FHIK AT ESREE N B LU 3
EHET 208, WIKLTFNPLOR T LESTEBEND -T2, KERAIT
KT D LN TSI NEM TR RE LTS Uiz, AilkiEwik LT
HLAEEHRLCHLE SR T,

MR 2 DRE D 8 Do RITATE LTV D v FHEW <O
DENCTF LT HRDBED EIEENRLIBREF LU TH D,

NAFTH U RTA4NE =W ORHL, BH ErbAKEDLE
FHES, AL T TEKREREHCT 2B TH 5, EEND
W ORIBICA 5 TV D KELL EIZ—BEIZEWDTIEWT 720, JFZKH
DI EE 72 &IOS O NEMBEE DGR L CBRIML D, MIEERR
BERERTHHN Y A7 2 RE AL T O TR LETIEH
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JEHI D X0 2 7p KA AEE & LT
e R LT D,
HARROEITFICRWVEREOH
TIEHE L TV 2O TIE RS (BRI
M2 TAE TWD, EOEFRHE O LY
b Vi i, T At VIR IERBE T bR
1AM TH B, H IRl B 3 e <
CNFRS 220 MR R TE D
REZER D> THRNENIE R
DIELTZ 57,
BEZTHDELOHIENHHEE M
TEAKIE WA THRATH T Snail survives during dry
HHIKRPIENT WD, HEHEORFZ | period. When rain comes,
Do <Y LN THTL 5., EPS % LTa_"_mBV_ef‘E’E"Eﬂ“E’E'V_-_A
THEOFE2 D> Y & —EFMITHITHNTND R B KA,
BEAN < W fEFR I CTHEMBEENER LIDETR IZGHR AL R0,
L LKBEORIROEA, EWEns< % L AMBFEITERE bk
Do WYEITIRS £ THN THIFATE 2#iHL bRV,

jjb.@ E7A¢S L/‘Cb\ét'é :
BFNBUTNBLIBR |
T2 T\BH—BFH |
B2 RICER LIBDD, & |
MEABNRBCEESEN |
|
|
|
|
|

|
|

|

|

|

|

|

|

|

|

|

|

|

| g
&
|

|

|

|

|

|

|

: SR DENDBHD.
|
|
|

28-2 BIC—EDRNESERICEMNRBICENE, EIRLIZDTDR54%
MEFEF LR E CAICHITIMARIRREICE D,

Biological community develops at the boundary region where is almost
constant flow. When dry and re-wetting condition or a sudden change of water
quality attack to this column, biological organisms escape to deep layer. In the
deep layer, escaped organisms become a resting form.
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29. YEVICERFDLAESHI@N D oI

The latest technique of URF in Samoa.
2006 £E72 5 2008 LEIHRILE BT JICA WHME Tl At & {4

L7z FAKEOEBRAN) % L, R A0 (EWisbis) OfE
%Lto%%7 7¢u~7y7($%h )faé%@hﬂ&ﬁ

(i gl

7 Diameter
#2488 m2  area
f'" No. of pond
tFE 3.3 58 Retention time

LBE
318
Up-flow
Roughing
Filter
772m  Diameter
EI85m2 area
LEIEESE No. of pond
& 1m/h  Filter rate

e V7 Vg

‘ 2,800 houses 22,000 persons g
2,800 /2 AN Y

%9 W /228 ANEK P

T TR S B VRN L a

ol
HYEPDAlaca #KiHBIE1984-" 87HEIC 1 YD /b‘)bb‘;’é
Alaoa plant was buﬂt dunng 1984-87 by German Consult.

3154 Slow Sand Filter
EE28m Diameter
= Eiu 616 m2 area

M 5 2 No. of pond.-
BEEE 3m/d Filter rate

29-1 BEPICERFEIC/NRBEZ IR %ﬁ@tﬂ%*ﬂ%@b‘%a?’
There is a wonderful system with Up-flow Roughing Filter in Samoa.

Ataoa Power House PSA PRSI HEHS
;.-;lr:;e Intake, Flow of Alaca Water Treatment Plant
S _-‘:f?éiﬁ_ﬁéi
—— i . Up-
-~ Sellling Tank Rnugh:ng Filter
\ll '~ . Vs =0.75m/Nh -1m/h
~ Ny West - *"% Ve =1m/
_\mﬂ N30 J\COO Intake JREREE 3.3 hrs
I ~ ) . 10620
Eas! Vaisigano N-.-.R,u" .M"" BE" IJJ%"" w';? o 5
River Infale. 8] 406""'--{; PNl e 0550
) e I i T
Fp2 B ND 400 Ij.--)..-
Slow Sand Filler Chlorination .g)a'f’bw
Ve 1 0125 m/h 1mg /4 Fillers
E
Crossing wesl Imrd be‘;‘ﬁgg
Vaisigano River #50m? Ed;;:!;bzr o
iReservoir
4£500m
(Existing)
e, N e
1\ Yalieh ottt | Jmoso Reservan
) B
ND 400 X ;

H = 9840
ND 450 —-’ = A4 .,..__Q'V e
EN!: 450 ‘4| =
616 m2x 3m/d = 1,848 m3/d x5 ;#=9240 m3/d  5Z5+:Designed rate D 400 I, B

Sm/d 46 3,080 m3d x5 = 15,400 m34d  ZEE=:English standard rate -
10m/d 45 6,160 m3/d  x 5 ;#= 30800 m3/d FEHEDTLXEE Present Thames rate in UK Metworls.

29-2 PSAPHKBOFRNE. Z2@REDEL  Flow diagram of

Alaoa Plant. Flow rate is slow.
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& —HEIZ 2009 T THNT 72, BUXRELTTZ 7PV THRIEINL
T2 D EREHAENTETICEAIILTH D DITE N, Bk
NS WA HARICHEA ST RV 7Z > 72, Lo LR
DEERTINAKANE O AimPHZEZ T 5 O TH - Tz,

Z 21 2010 F~2012 4 THE T KEFEEE (FhEHTT L)
XBEWHII] TEE
DNT=H & HNT T,
AT O eI S A
b LT, s
A JICA FHEW T
BRE & LT 1990 4

12 A~92 4 11 H ¥

THET/ALFEYE NH29-83 2010FH5EE870YIORT

s . . HJEPKEDHIFEIED ENHBO UL,
(CYRIE S UK S We explained the EPS mechanism using a

O L TnwiE, model in Samoa.
TeRTR IR R C A FERE L < Am)IR S AL
B L TH DWKGOHMERERICE LA LS 2 L7,

Z OFKRBGIT 1984 )5 1986 4EITHT KA D Joseph River
DAL U7, R O R CITAENE Al 1T 4. 8m/d 72 DT
Dorsch Consul @fg&t+ (2000 /-4 H) TiX 3.3m/d LiEN-T-, R
KBS D Z &0 0 HIBEEITES LIEFRRWEB Z T,
PNTRAY T ORI ER U SIS IEAR & B 2 T2ikEHCTh 5, ML
TR AT AW &S ORFEFETH S T2 BNE DB XN o
7oo BREDOLEE T A AIKIE TIEAHEBHE 2 3H < 5725 L AKENREL 72
LN, HEHEE 9. 6m/d LS LTV, kEEHA
2R LT H BRI~ DA 2R AE I K W0 BREDE 2 TH
BEH/INE D oTz, ZEROZERR ETORMOE Y AMEE D L,
VeI R0 ) & 4 A0 OB N Sl E T,
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350
l July 29-30, 2008
300

——Scm —-25cm ——45cm —a-65cm
250
oo O RF AT

\‘\‘\ Fine particle is hard to sink

FRI D ERE y Ty
Zolil g HIP e (Ve Ao —

Heavy particles sink in settling tank

o 4 8 12 16 20 24
Elasped Time in Hours

BAKEBNOZIET,
i%%ﬂ%;b‘ﬁb\ MAKEBEROIZ
B 3.2 Too much inflow, retention Reduce inflow valve.

DeS|gn retention time: 3.3 hrs. time became short.

FELRDARDIKE
Original design depth

JEERDH TR
NFELND
Mud lifted

with algal mat.

160 cm LEEBIRLIKE
Relatively shallow depth

BRUVIKER
220 cm
Too deep

7 m
“oigidips Sand depth

IKEDSZNZDS, HERDBAT
KENTEOITFLLOTU),

2B c;[,\ ZBUHEFEEAERN Active bubble‘ formation by algal
No sand at Almost no sand photosynthesis at shallow depth
the bottom and easily lift up to the surface.

EICEDHRE
Large deposit

& 29-4 EEHEODEJDK"CID"C(/\?’ D% JICA TXZIE

We recommended to reduce inflow water and to make shallow depth.
A ~EKA A A PZE U EREOHI Y B 23T
e i

JIOAKDBED §

AFEWER-T
wEh - W
¥ Beach sand near a
~ N river mouth was
‘a— 6 J_IEJ washed to make a
shallow depth.
MUNAYIN =
TR
| >
3 > KFEEELS
o7, Shallow depth
A it
PN«
DK% % no
L TOTE R
X R 13 . S
i 7\ —a“ : v t?1nly the ?zimd was put on h erﬂ/ow from >
o e gravel layer using a { b I tan
LA dloth o sepayrate them. S

18 I 29-5 O0:a< DBFEOW TR, E%CDJ:IJE W,
A E 7 Add washed beach sand to make shallow depth.
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% & B Z WA~ OFEA BRI Z 05 T, & Z TOWE~D
K EZ D TEBSN R 28509, @ LM HABOPHEEL 25 (1%
TOPo NP XD WHE R RN -72) . @AM KiEE
&<, D3 REBELICHE LT,

DS 2 BRI AT & /A I3 B e < | JEDOEIKIED I 2 |
ZO R HL i LA TH L EBE Lz, D Lidfn k&
O] T DY OIS % e > T AN DERIZEIO T2, Z DOFERZHI D
v SR L REOAEKPKEICH I TE 72,

‘ 3

CONCLUSION

£ . Shallower water depth improves
SSF Performance
* Increased uplift of algae

* Increased sediment removal

* Self cleansing process reducing
scraping frequency
—. *Reduction in SSF scraping — : -
\*L i ‘ Reallocation of manpower KEEO5~10m
- g =0 '

=oO @ERAE. 858, 2014 THE Stu_ffs of_ Samoa Water Authority presented
their activity at the 5th Conference at

55 L RVIKESERSBOMEER<T D Nagoya, Japan in 2014.

1. BREOFENZLED. 3. BEEREENEIORDEEERVSED.
2. HREDRAFANZ<ESD. 4, BIDIMODED L. ADEMICEEE,

29-6 KRZEX<IDINREE 5 0EERE (BaE. 2014) THEX
Effect of shallow depth was presented at the 5th Conference (Nagoya, 2014).

P T KB A OENTE 1T A1 AR A B < THUZEDTE N
30 AIEPAZERS IEIC D723 D L HEME L 2014 44 BT TR S
NrERESFETREL TN,

BEER A 2 1 20 72 BT DY V) KRS 1980 4RI 7T UL THA%E &
izo RV M ANFEDELFR LB BEREINTHE A FRIT KA YD
Joseph River 4573 1984 4E)2 5 1986 (1988 ?) AFIZEER L 721K
BB O B E A BB H ST s, B s e TIC s
5 LTHE I 2 205G 8 W Te o 72,
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2017 4 4 AT TR EEIC LM L 7B RG22 S A OF R
FNHoTo, FIIZ 1984 MOV T OKEMRERICH I L- &
HoTm, BV TIER X AITHE L TRWITIT & BEgi 2 i ORI % ]
o Te, B S REO YT T NTXEAEL DK% Z D F F A TWVTRIL
T, R A 721 THEFE THE L TRk T 2 53 T, ThEGh S
WA SN~ L b, £ 2 CAETOEM S AL HIR
ST YR (1990 4 12 A D 2 ) IOV TRIWE bRz L 2 A,
BN 8 > - BFNE Y ¥ IV Th o0& BV LT iz,
Dorsch Consul DFFEFAY 2000 4= 4 H TH o 7osk 2 Mgl 7=, A=a—
NI ETOE Y TAHBMMNEEE D O THIZIILEH & g o k)
SHABEHER LD T,

¥ Apia, Samoa
69

; ' Oct. 25. 19

© April 24. 2017

JSAB : BEPEDDRHD, 1969 FMNEBETS VD FVUHRETS |
%bfﬁf?ﬁ40&&@ZXBEDBEUﬁ§fLﬁmNam@mhéE
BERLUTULZ 1984 FN5 87 FIC JICA BHFHBHEEE UTRESNE |
EREESANDERICHD LU TCUZ., BESAIRZDE. JICA CHEBUER |
%3 JICA ERER VY —PIRZLUIZ, ZD%. 2016 EH5([EiER .
TPEBORTZSANBAOKREE U THRKZOHBEREDORFILLNELT |
<Nz, TEPERAREICEBD DD, |
My first visit to Samoa was in 1969. At that time, | joined a phytoplankton |
research cruise in Pacific Ocean. Mr. HANAZATO Nobuhiko contributed to E
Alaoa construction as a JICA volunteer during 1984 to 1987. | met him in |
2017 to hear about the Alaoa construction in 1984. |

[ i

30. EBAEMZB808 ECKDENDHRD oTZ
No water is good over the gravel in URF.

2017 4 3 HICibEHEIC L 2 V| 7 K EAFEHER B FERE ) AL
a7 b (201448 H~20194E7 A) THKBEEZZHRI LT,
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& 30-1 RERFAEDZB M TIERDBENBIHRENDIIR ' DLRH
BIiIo>/Z Non-active algal mat and grazing animal of Chironomidae larvae

are remarkable in nutrient poor filter bed.

KRN A1 T b g EOBEUTIEHEN R &L 5 Thdo

7:»
—o

JEEDBFAMBEIIATI T, KO EE > CKEIZEE EA-TL
BAIIEBRIBOREZ LIz AU BB OBEINZE SN T,

DOIEVEXL 0 LEWITEMED TR EWE 5 25N LT,

KEENE DL T
BEEDOTEMEN TN DX
EH LT AREER
o7, fREtCIE B
AW (URF) (3
O EDOKEN1mM
UkEdHbv, ZoiE

D DK TEDK

BHLL T, IRF O | 354G : ARUDERLES, 12 HHR
R @ N TN EY FEZEDVDERICES, RNHDDBFBED
. . BHBECTAICES, WOPDRIIKE R TENT
PBEFIFORE | |\= " nn < kb OBEBENES THX
Wi ERSRISNE | @BHEESEBERCIDRAND, 1RJAKER
%iﬁ%% fcﬁ 7k 7‘1)) YS% % Iaﬁﬂéﬂﬁbfb\ﬂﬂc‘::.bnﬂjléﬂﬁoﬁm‘?’ U\

HTW, ZO%EE
ZAEUVEEDN G R | SRR
D72 < 7p o 7K
DI A it~ A

Chironomidae larvae live at the bottom surface
and make a nest under current condition.
Chironomidae is called non-bite midges
(mosquito). Mosquito larvae live beneath the
surface in stagnant water.




% DT AU CILEEDNER LIZ < Do 7e, £72 URF % 2 BT —BE,
JE7> BPRJE LIS 0 L owetle, HMOEOHEN R AE¥(E2 LT
W, WY 78 O R T DU NEMREE R T & 2 PR < EEIE R
WEBRS DELRILTE o7, ZOEEIRITE A ENERLS, #E LT
BAEBIHCERWVWE ) ITHEABRATL2ONRBWEEE LT,

URF 1340 JE 0 78 & 91 B 72 KIZ T 5 DI AWREHENR B S L C
HEDHETe & 5 B X T LW 572,

WIETROBEENBL)

EFILDOURF
Full gravel in model URF

s

2000.4. b\ X
— L EIEE A B TR A
ANCEDE
Active growth in URF

Mg DKEE
B LI
WRFTEES

=

Full gravel in
model URF

WIETROFMNRLZEDLDIC
¥ Active growth of algae in sand filter.

& 30-2 EREH3BDERED EICIFKNENTIHDR
No water over the gravel in URF is good.

L4 (2016 422 A) (Y E7 TE- 72¥8{bE 7 /L Tl URF /D
RESIWAH B LR C T, £KEE THERDH -T2, 74 P—T
LA A LA U RKE SO URF Th b, A= o AT coFEERT
(R & O KR URF & V7o, URF 12RO ZERTH Aotk &
IR T, TEXHREITREVOREIETH D, V71335
FIZHA L7 URF THRD TS S EMEOZEWE Y ZFRET DhE
TBFEFIZRE L TOADTLE L TWAS,

PE T KB TIE R AR EEA MR L7 L, Mifgo
BT A TOBDEIAMNE < 72 DOFERDPEE L T,
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A s E 5 L TABPAZE LT WONEFRTo & Z A OBt
S NSRRI NS ER - T2, £ 2 THARMN A LT
Verbi G L Q0 210 2 PEvE L 72 3PS i3 U > SO 3 25K
A>TNT, ZNZERS DBRET 7=, Belibi e Lo ibi ik
KD 728 D BRI TN T23, RES 72 0 OPERDRESI D/ NS v o
oo ZNE TOWDOYWHIIAR+ITho7eD TEMTOWE% 2[5
HORLTHDH I KT LTe, FEETH TEICT D LMNREY
BRI T e, Z ORI & BRON T2 AD 24 21X AR PAZEN D 72 <
25 EHIFFL TV D,

5HiBEAE BikEr R HEAVERURE g KEGH AHiBEAE
Filter block |s:5 g2 | Insufficient E> Remove fine sand = Large sand 5 LIS<Ly
Sand turbidity test| $and wash No block

- JECTAR TS
BRI TLHED X
Washed “-

M cleansand et o
YUTEATES
Hard to Use the machine B *yﬁi?{-
with a large amount of A ENEE
contaminated corals.  Clean sand by manual wash

30-3 WDHEEARBRTEDBRAB U CVESFEEDEN TESNNITED
Filter blog due to the insufficient sand wash = Clean sand by manual

S ENTNR
* Dirty sand

31. 2BWEKREVN AN Z@ETISINE)

Larger size of sand makes smaller filter resistance.
EVIKEEOWR TH () OREIKEAHEL TWLIOERS
ZENH D, AORME CHBERENP AR E U CREANZEER 2 i
LCTWD, KITITAEMED B 0 BEIZHE L TV D RIEOKDFRAUTIE &
Ao ETR, AOFEH, BEOETIIKERBOS R ERTES R0
DTLELLTEREL TS,

R AL =25 T A~OIL T REIN 2N O T g i T
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BN L TUHERTE D, WIS W ERBORRREIZ/NS 22K
MFAUZL K 72D, AR ZFIITHORBIN K E 725D TKIZ
Wi LRV AKIRDMED ERER KR E SRV IBINARE L 25,
IR mD ERPED N E < T2 D O TEBUT/ S,

31-1 REICEMUTHDBRORNIEFEEASEN
Almost no current just on the sand and stone surfaces

BR 38 (180.25~0.45mm) %E%ﬂ(éo 3~0 6mm) SAEE (1£0.6~1.2mm)

IxEQG’? - __Som 1 15‘5 2@ pEUNE=4 A

: Model Plant Sand
fMlyazakl Un|v

'EPS Model Plant
o of Miyazaki Univ.

Large sand
size of Slow
Sand Filter
Wakata,

' Takasaki)

=5 KEPS
ETIVEE

31-2 ZBWORESSEEBFEDOZEMOUERTE
Sand size in the manual and the practical sand profile.

KW AT 2D TOFN A THE Y ZEBR<AERANELE R
LN TE D THRESBHNITHN 2R RN LB b E -, L
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U b g B CISHET DU INVEM N E O 2 Lk L
Tz, ORE S LIEET 2BMBEAEM DO RE I 2B 2D LK
HIET DA E WD B X TIEFPICE oz,

R A B L 220 TOW Y BRE TR o ETRET S
EVRHRIZ L 20 Ot L 0 TH D, AOFRBFRIZVNTH D
T ANV —IITHR D T T AT > 7 ORIRHES A>T\ 5, K%
PR L TN D L 72 AT A L b L2 |
RINTD, WHEOHIZTINOF
0. BUNEMITEEDNTERE L2
LELEIRNR RN D,

T arDT 4V E =T
DT 4 NVE—%fibR LI Z 013D
RYNEVE@I Eaita V=)l
Tyl LIREETHAE LTV D A

|
|
|
|
|
|
2 enbBEES, | . .
NN . ' A > TUL D, Aguarium filter
WA orbfE iRz e : contains just artificial cotton. Its
|
|
|
|

IS A0 : EROKERDT ¢
W —CIZTSRF v DO D#EH

BEIEIN T 4 B — R TR LT performance becomes effective
" during filter run and keeps the

Do WY DEREIIIWORE S L | effective performance.

FBRA 2, OB L IbE Lo

B NEN S TE R L CRED 2 D AR L TV D, RE by

P DORHBRE DO THBEHA NS RDHDTRVWEWNS Z

Ll s,

32. Eo&E ! RHILELN, COBDOKIEHINZ !
Welcome to lightning bug!! This is sweet water.

HARR D/ NS 7ol B AT 2 TR LUK E ARBERICHE
LRDTHTENT 5, @A HOBEoOAKE, FEA <, H &S
DFRIRDWEKTH D, WEDAARIZIE, EZIZTHHKRYRDH D, 78
HILTVD Ny AR MLVOIREKIZRIRDEK (4K) ZiEDT-H
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DINZN, BIRFDORIROEMEACIEZ L DK TH D,

R\ Sweet drop (honey dew)
Natural sweet and delicious water

I, /7-5/%0 ) Erwkfwmm

We/come fo /gﬁ tnin, fug”
This is sweet water.

BERITNIFEELL !
Good result. No problem!.

PBFETF DIAEZRL)
We need not to wait the logic.

& 32-1 BEIMEABDRADR) L/WJ< (BEK) =28
Wild small animals and people like the natural sweet and delicious water.

B LWIK, RBERWKIZEKA Tl > THID Thhrd, RO HIR
HThND, MIAEE CHRUESSEOCIENRS LT BIKT 5,
L HDIIZOWELFEA LTS T D, HEOFIZA-TLE

ZATREC 220, (AN 720 OREFEFIG 25 2 5 & Ot T DR
BANZNDIINEREYTH D, ME 72 O InZE R & AR
N5 EEDOEEGIIRE VO THYED 7R E T LU KOG T 5,

- RO / this
K= | BRI BB
Sensitivity mall

Large | Volumée
Y N

i) <Ed
?f%ﬁil:éfm . S0k

ish is sensitive to 1 ——— =%
chlorinated water. %ensmve |nsens|t|vLé

& 32-2 INSEEMIARBEEZ D DREEEESHZEIRBSMDRU,
Small organisms are larger ratio of surface per body volume. Smaller
organisms are more sensitive than larger organisms.

+HEd (W) (WA NEIREEE DS AW A B SRS
D, OFOWE ST HOT, EVRHEABIET S L ISE N
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7> TLEY B |

{ i KODBNLSICTS

LUK &V, U&7 2B U3 D sHRRuTECES

. 5 Make non-detectable level e *‘-:7?
WETHLRIETAME |, | .

. { )’ ’hé&imla{\ﬁﬂ&@}ﬁmg
Z)) ﬁE\H\H\E < foc D 71:: 7J( VC\\ % é o ? ]’ S ?ﬁflbérgfﬁtgﬁgf;ensmve .

\ than human being.

BUNEmRBERSA DS | O
BR B8 D J7 D3E T B
T 5, HBEA Al

D35 A@ : Sensitivity i&HRR, ARBISHIRE
EHEICR VI LIL | =) emidsusic Rind 2. SEAESEMIZS
B 7. F2ETRBOELENRICFrvF I,
o IEBNEINENEMEDRETERL
AARHEICHENT | crungs, BoREEICHRUSTAS
BE. IWEZROT, BKo
P 0D ey

| I
I |
I I
| |
I I
I |
I |
I I
I |
I |
I I
i |
I i SN Y e o = =
oy N b, oy k urn ollect 5 catter |
%)E&‘?%Z))&)%)f)ﬁiﬁ—?@{ : O B #£:H3 Coll W53 S |
|
| I
I |
I I
| |
| |
|
| <KBRUTHRUEINICR2TLD, £5E :
| I
| |
Ve LJE i L, Kis| |
| scarcely small changes in nature. |

BRROFLELEMDRBZMEDTIAEN T
MeENbOREC |

D, We are insensitive than natural small
organisms. Wild organism responses to

R, IR Z D> <V fiti, HAKE L THTE ZKRBEBL L

KTHD,

33. EMFIIRNE. BRIKIE

Bio-mineralization and softening

& 33-1 Eb‘l/\ L/l/\7J<<‘:/ifb\7J< Delicious water and astringent water
A KITB N LUVNBKTZD KO HFIZITEEVV K b H D, B L

WITEGIREN T 5 5 05, BV KICITIRGFEESZ 3D 72V KR %
W AKHICEREL Y 72 EDNRT T BT AKDBEE NS, IREAR
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BT, EBICHIZREKIE, BRVER, R, b 5, BFEIChN D &
BT TN~ 0 7 EDAGME 78 & O TR biLE
%, W K7e FBAFEANRDORKIZIX, HEIORK L TBEL 5T
HLLERD D, BEEIRIZKEZRTONREZRTH D,

33-2 BRWHPKZES UMD ZLERRE LT 38
Aeration system for astringent underground water.

2333 MERROKEMEN ST SO0 L
Various aeration systems for underground water
Eﬁdﬂyk?)? DYE . RIRD T3 2 RITIK DG ER UJE DRI K
WX TEUKTHZ ENRDDH, ZOKITAEMAE PHZE STV
@T%&b[ﬁkbﬁx@ Kig L% L TRILILB S E D LERH D,
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PR e S P L RO B CREEE AN RV R K A KT & L
T AR A TILEEN KRBT 5, Z OBZ B TAh 5 Lk
DOFEERATE LTV, ZoREHCBEE (338 27 F9 5 L5900
WA UTe, IRBEII VY T DOFESEDET TR T ANAE LT L5 2
D, BENBITELAKFOpHREL 720 | AKHIZEIT TV 7o R
TN AHPHTH LEEORE CHH LI b D EE X itz

33-4 BHEDEENB DB MOFRICSEEZE N L TanE Ui,
Algal bloom is remarkable in a slow sand filter pond in Miyako-jima which

water source is hard underground water. Bubbles were formed by a dropping
weak acid to algal sample.

A?_)—5 e m| WTP in Iriomo efjima "

IR TE 2R B 1 X RUR DY = < AETENE DS E ) Z D & O g K
DREEASEMITEFEE D 2 L TR Tz, £ 2 THEOH] Y Y
EEZ 1L ELZRD o7 b, AWPAZEIX LW E A E < 72 o
720 AT DMK AU R IR T L3 7 DAVET TV = D3 At ©
BENEIEL pHAAm 2D TN TELBREFLEZ ENAEL
To LHEE ST, JROKFNCHIR 3 13 8 HRRE & D556, AP ZE
Z LR THHID RO EENRLHAZRGE b H Y £ D72,
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34. #FETZIEKRE BRMERE

Acceptable risk and simple bacteria test

72 NITTEN TR TR LT HAT & b e, Lo LEEIC
BN D LIRRE R EPERNICEREICI A>T LEWERTH D, 7
HLRNE DT, AR EIZENTZY, SNz LARWnE 51icT
LONKEYTH L, WP TEEFTREZTLEHEIEZTLD
%o HEDTZDIZENYDOHIIINABRAS>TNDDZMETIT/EN
WaERNCTLE) ZENRDHD, T THTEWE ZREILTHRY
Fr< ozl Tnad,

IBEN GBI LRI KR D TH D, HIZANTZIHETERNED
omE L#EE UCHE T %, BEOBELS 220, falRtt 2 53 o
ERWATERICERIZT 2 MEITRY,

onn

e EEMABE AEEE —AAE

WIBEDISL, EDK?

B
P

HE TSR, FECESMEESTLD,
Which level of treatment, we need?
IEBDILE DEE DL D ?

34-1 BNV RONRERIZDK, FETCEI/EUHEEZEZ LD
Different level of risk in water

HARFUZIZ N SN Sl 2500 THRAR TOI R, WE R
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AL T D, (FROIRIE & Shhvd KRG #FEE  BARR O+
B e LITI3B NS, BBNHE O KIGE b BRFUC oD,
ML RIS T 722 E LB OGN 72 & CIMALICEE 22 % % L
TWAHHERETH LN, ZOWEMNRDND Z &k, HERROME
MNDENWIRIETH 5, RYIZIERE L & WIT 220 O35 EUE
Thbd, PEROHIEREZRS LEREZHOTZ 2L TW5D,
RA Y DN T T TKRRABYIR D =1 L T 34T LTz 1892 (B
18 25) - RAY DN TNT T—RAE A 1ml H1Z 100 {ELL T 72
O, BRELVIDIL R Ty BRI, Z OFEUENTTEDHUEIC
725 TN D, M 2R T T2 IR BE O BMER & 5 B 2 T
BIZT 2 MBI,

€ | bacteria: many in the natural
<€—| environmeM BARIC S H—AHE

Group of coli-form Bﬁteria : an indicator

of pollution: many in the natural environment FA5&
R BARICSH2DVERDIEE
AN \

Escherichia coli : indigation of intestinal
"bacteria A ASE: iZPBE D 1E1E

Pathowenic—]

bacteria’

D%Jm;;rj.:‘m:-wg =3 Ao -
LR D@ B B
We must think about acceptable risk. #zt#sUxoF£545

M 34-2 MEOBEEBDA X —,
Image of abundance of different bacterial group.

K D — B O R NG BB 72 &3 & DOFRREE D 9 2 Ml B AR
B (a2 VMIERBRK) TR ZenTE D, ALFER
(http://suncoli.com/) 38L& LT b, Ry hEFHRDEEZNLTF
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CAND D, TR 5, WS TIERBAREN S SIBATA
company (https://www.sibata.co.jp/english/) FIZ A5,

Viable number of coliform group bacteria test paper and general bacteria
paper in water are easily counted by bacteria test pater. We can incubate
at room temperature. Development speed relates with temperature.

general bacteria i coliform group
paper f‘gﬁﬁ bacteria and

coliform bacteria
by UV irradiation

After one day incubation, After one day incubation, blue colonies

pink colonies develop. develop. These colonies are Coliform group
These colonies are bacteria. And under UV radiation,

general (total) bacteria luminescence colonies are Coliform bacteria.

woay

=

34-3 —MEDRERK C KIBRRFHIR OB K ORENS
Simple bacteria test pater for general bacteria and coliform group bacteria. And
how to use test paper.

= DRBRAC K o > — R K I R 72 & 2
Tx B, FUKRHEL LIK DR AIEE H A b TS Z LA TE 5,

____________________________________________________________

00 gk
kS 127 0. 813 50,475Fm3
1.1

Lokt 505 225,155Fm3
RS 636 j 29,989Fm3
HEQH HEDH BEDIA B5a
0% 0% 20% 30% 40% 50% 60% 0% 80% 90% 100%

#52k ADS5,001 A EDHEERT. #87K ADS5000 A FOBRRERIZFEN TENDAKERE

I35 00 REREIERR TR ESNIZHIKEEBKDEENS
W, BZKBIIEOEDL, RERDEDEGII 3 BIUT,



35. PEBICERPOEZBES AN IR
Mr. Jin constructed EPS plants just after Great
Sichuan Earthquake.

REFOMFFE TR AT AR L 2L L FRERE L
HffrfiganA [ Lunwko>< 0 ) % 2005 48 A Hil L7=,

ZOHF LW RIEIC LR 2 £ > 72 & 5% (Jin Shengzhe) & AN
2007 4F- 2 A 24 BEMRFZOFEABIROBI TRV E, &3
PNIFERICHE S LESEM 250, 0% AR L FE & OO
B LE LTV, £ 2 TEEAMTED > 72 LD B fRHA &
EFEICHIR L T< g AT,

REMAK

EWICER™

BLLLKD
O<UA

Sl

SR (SBE) SABD 200810 1894
EEA B LVKDD< 10:05:34AM i
D75 EERD. 20085 L

581280 || KBNS
OfZ. BT CERREDRIL
. m)||ICEPSMKENBRZ
3rHICERUE, 3
Great Sichuan earthquake
was happened during Mr. &
Jin Shengzhe translated
my book “How to make
delicious water” into
Chinese. He stopped
translation, he went to
Sichuan province to
construct EPS plant for
them. He made 3 plants.
BE30+, MBS,
LFREESE. EPS
30 tons per day,
Sedimentation pond,
Up-flow Roughing Filter,
EPS (Sand) filter.

35-1 PEICIE MESHER] SUVDBENHDEND
A common saying “Accumulation of good deeds and virtues” in China.

&S AT O, FEETT CHEREICHIRL 2N 6B TET L
DL W E LA Z DD TN, & ZAM 2008455 H 12 H
PO CRHFEN S 0 AERITL 2K PELS TR TWDDEHD
AR 2o thir LB AT & | B ki T biisk &2 3 o pratax L C
<N, ZORFOTEZET AREZ L 2011 F 11 A 24 HICEY
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B EETORAD HEICHREIZ
B (FEHESA) £ETL
i,

Z DR, FIFFETL IR CHlR
KIGYDE FEDF & Fboh
ok s & Y LS H (Huo
Daishan) |3 8K 72 & A3 5 YL
DFRK EFZ T, &3 A
159 L7 Rk T b Ak
TEERRAKIZTE D LTHIF
U AW bt ek 2 dkax 3 2 O

& 35-2 BRI NW) B
BEER ULCKRFERSIC 2011 &
11 B 24 BICHRATERL, Mr. Jin
Shengzhe and his wife visited my
house to report Chinese activities.

WAL TS Lz LT,
el | |

35-3 ESM CEIFHD) BYIUrUr8, I-0v/\RE

ZOEMIEBARDEAM DD, NHK-World TEED L2,

Activity of Mr. Huo Daishan became well-known
https://www.youtube.com/watch?v=g7aeuAZQoJk&t=305s

BEENTWVANARBIFERAITIGEE L, 2016 4£F TITHKI 40 #» ARl
AW LIE R & R LR 4 T NDO(ERICR 272K & 6 L
Tz, BEADTEENI~ 7V A VA BT —1 v OBREE %%
B LT, TOMHIZAROHEMN L EINTH o TDIZRIE HAK
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AR IR & A DIFEN X L CHROREEE 2524t Lz, o8&
% 2014 4512 A 13 H—HIZ 4 [8] NHK-World OHEFEE TR FIC
B L T< e, 2—F 2—7C D) 2 v b5 &k
TLRERDZENRTE S, A 2016 4F 5 FITWMMAE 26T 5
R0 EEOMRZ LD Z L TET,

PE, URELTRO 7

B ROy D 008 4E k2 2% construction| & 20148 FRICE -
TBRBTKRERER & 7" i 97 g Constructed for schotk

BRHIKIC UTE, \% -

Huo Daishan produced
safe water from polluted
B 20 /B, EE4600 A 246 £
e 16 v )L/ A/B

under ground water by =
EPS guided by Mr. Jin

80 tons for 4,600 villagers (246 pupils)
16 liters/person/day

Shengzhe.

6 /8, 500 A,
12 Uw RIL/A/B

6 tons/d for 500 persons. ™™ 5 sets of sand filter(2mx4m), URF and EPS
12 liter/person/d

W, HEkiE7n ENMERERSFE40 7 HICER.
‘ Public tap system Huo Daishan and his sons constructed 40 EPS plants.

& 35-4 URBOM RAKER TRNCEMFLETEERKEHE
Huo Daishan constructed 40 EPS plants for villagers to supply safe drinking
water from the heavily contaminated ground water.

36. SARATEFHLNEEN
New movement for EPS in Laos

SN EHAKERO THREM S AT 7 V- 3y aifi JICA
AR DOTa Y=y b ) —F—%5|&%T D, FAUCT T VL
FHHFICHLIIWGOE R H o7, FAE 1974 06 RZEIZHBHEEEIC
ol HRO BB EES VBRI Lz, BB SAL TBULLUVLWKD
DLV F] BFNVNTAGEICHRLU TSI EADRI)THL b
TNVFERARZ "y a THIRT 2 2 ENTE e, ZORKDERE
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WK R 72y =7 MZOWTHENTH L o7,
F4EMaWaSUEEtIF— 2016511 A16-188. 54 R -

B6-1 SAACEEMBIOE P OACHEBIEE

Introduction of EPS technique for rural area in Laos

ZD%, TR EAZITARAFDOKEX R T 0T =7 hD Y —2—
% LT e, BARDOAERIRE i AK Z S L T T
T A A DOMIT TR D EDEACIEBM B L T D LR C TV,
BT T A A NS4y bC 2016 4F 11 A B L2 EERE
—H RSN Tz, FMFRICE X TV D HIFRK T 1y 7 |k Clail
TFOF N T HMERFE LT E DM LIERIN N A TH D LT
JVE TYERL L DA 2 2 fifa L 72,

37. JICA-ODA &ifi& UTHBIT
Introduction of EPS for Japanese ODA technique by JICA

BASIR EEANRFOBISERLEEZME L CTH, 7u vy MK
T LAARDOHMENNRL 725 & B OBEs Xk UHERFE BRI
MR DD Z LNE 2 55, EE 2B & HERHRE 23D 2 Tk <o
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B3 s BENZITER N S > 7o, JICA Xyl CAEMVEKIEIZ
B L CONHME 2l T\ 5,

bhdd EREES 0 #mH

NBI116 201457818 Ministry of Foreign Affairs of Japan

ﬁ: THSRADIE] EUTOODA ~ EBRIEH60EE

<

AMBERBECHE TMOMOY EPHBICEEBOAL (58 : JICA)

UE7 OKERRER (RSBTT)V) ZMBH JICAEE  hitp://www.mofa.go.jp/mofaj/gaiko/

http://www.mofa.go.jp/mofaj/press/pr/ oda/shiryo/hakusyo/15_hakusho/h
wakaru/topics/vol116/index.html onbun/b2/s4.html

MAGERAR, MR DIFET
D1 I—, SEPAOLERE
EDBEERY EITZ, BAOK
| MBREBEOEMFKETD
BB EIBHTIE,

—
JeR) mrsman mrmown 585 mundi2016485858

nE
J SHEEE SATTTEN

BESEmE R
GURELETE
P % L] LEBOB AL, IR
LR 2 % e Z2VHOO.ADSDESEEFE
f,; 2z 1%, REICARL LS5, Y > TRhD
FMEL B ERIERENBE CIR IR C S AR
(3P N b SNCWSJICAL, FIRORIM% BA. R
zL4 :fr' b SRIABEHMERLCE M
FEMRUC BLLRC A A D
AW PHQBERE LIS,
id i EALE BANL. 74T~ CIEMEROBS LS
w2 BHS MALCAEDATHEMMELEBL
BESIERZE COHBRADENTH S <D ERLCL
Eeadiny B.COERMIL, FROKHEROAES
fge 2 BE DI NRTREKBRICARL VS,
FECe CcA
» gﬂ&“

MGFE ] o5&
Wy Er s
SERELERR %
Iﬂo)‘}gunm& 0
l;‘r;“_znrh =
PELERLT %
FaoEEME, *
Brisatat =
24&1‘»”%1.-?} c;
Kow2®s Xk
rork Hnmu.1mmurx»n Laifzakae ~ LMEEERNET (- DBARE
lnunnkm AEA ). U LRG o "
TFLORNL N ECRT T4 @ AT ETH

37-1 BRI E LTHBBIE 2014 FHSEMREEZERNT
EPS technique was introduced as an ODA technique by Japanese government
from 2014.

Z D EPS Hifff il 2 g C& -7 HEEE 2 By THo< . #K
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DT, BBAEREEOANTHRSGIZTE S, JICA [ Tugs s
Bz L CWAHETF E AN LT TV 5D

N Japan,
ated by approximately 1300 municipalties,

peaple everywhere have access 1o lean drinidag.
un

s o iver and depends on groundvater for most
of s water @ er
(e ot ey on CHETICHS {0 oLt e RG] | 500 Such 35 witer ekge, Icurey of Costoer
emtronmet, The Ecological Purfication Systom | mctersof water theft,

R ovaim bt oy || A sty S O o]
the water 1o pacs trough 2l of miccbes growns | Miyakoiia Oy i OKimawa las been providing

as the wates e
o howty izoug e sumd Fhr. The ey e shceauck. o i, L Copacy Bbmce-
which features low cost and casy-to-matntatn it Project for Sanica Water Aulhortty th Coop-
thon, s considered i technical
J1CA, kicked offin
ologalaatyis 14 with the participation of experts from seveal

¢ avisige of ticloges o Whto, e v et M Oktacam PSR,
s hon urtured locally, o theProfect,

RNEARFDLIRERICH LT, #BM(2017.1. Vol.107. p18): B BIICABHE M SIAE - HET K
EBXEITODIIN, RAKRREEWRLEICLDEKGEHBEE~ADXIE,

37-2 JICA LR CEEMRCEZRBT
EPS technique was introduced by JICA's Public Information Journal.

ZOEZ EEMT T o EEES] (2014 £ 7 A, S5E4E) .
SNEE D 2015 ERRBR%E I 1 A E CEMELIEEIN 2R LT
7=, 2016 £EAR D DA HETHHM LT iz,

2016 4= 5 A 5D JICA JR#aE Mundi 1345E TAE HA, R~
Tholz, A—NAMWBIEOTET KEIE T Y= MaEl- 4
MEEZ W7 4 O— DK 12O THM LTSN, =
DOFFEICIT B AKIE R D JICA HHE TRl OFEE Az X 5
KRG RF L TOWDHEELIFEIN LTV,

38. MR LEIC EEEtER. HFBIEANEND

New EPS manual will be evolved instead of SSF.
HINIR TP - < D AN ER N A S THE Y 2R L
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B2 DN T E TRRlRD St 2 Wb JE LA TR 2 AR EIC LD
Y O & 3R &5 2 % WL Ecological Purification
System &k T % LaXatEE MERFEBELTENED D,

RISEIDIFF
Long term action

, EPTD
FEDH
Degomposition
9&.*35;@ $;EUBC]§”[/\5;5 ?:rmentation
O TORRWNSE in fecal pellet
English filter: Mechanical filter: FUWEBZ  HUWBE - AR s
Slow filtration by fine sand New concept: New name: Ecological Purification System

& 38-1 &R DB SEYRFECKIDEMRCE
From mechanical filter gf Slow Sand Filter to Ecological Purification System

2. HEB
Photosynthesis §

%‘ é@b GEFEEIC

BOTETLOSHSEOEAE | | BESETESEMEIEE TS
Genrls chemical free | URF for turbidity reduction Eco-Friendly, Smart Technology

& 38-2 £MBENHNDCEZ URNCTEDER
Gentle for every small organisms is the key of Ecological Purification System.

AU A>T 280 ZHiE 2 2 OITBEMBI T LI AD Z &
INTEIRWUNER D DIV NENY), 0 248 & 2 D e I XA 72
ST, W TV 2 WEITAIE PR AT ORI R 2 6 RN S D,

Wl _EEsic i%%@éé%ﬁ%ﬂ@%bﬁﬁﬁbﬂé®m%®ﬁ
WEEHNR B D, /NS TRAEMITRERTZ DO EAE CICEB L TL
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*9, wMéhtﬁﬁwﬁfxéwf%fw\m#

TR NI 7o IIRETHRERIC
REIRHD 5t AL iﬁﬁﬂ%@%lﬂ%
CEPNTVDLEMREITIRE R
o TWie, Aiaiix@OShal low
depth: short pass time: &V \/KIE
72 LK DR 72 0 WesR
KRBT B0, @Algal growth:
e & 5l X 2 (Q)Photosynthesis:
HARIZ L DRI TOLIfL up:
IXEN BT BT 5, GMicroscopic
organisms: BAMREE TR 72\ & Oh
D IRWAED D B NEN A @) Trap

and decomposition: V&V 72 & AL,

ﬁﬁwﬁiﬂ‘éo

& 38-3 FHIIIDTYRTES
Hjﬁmla*fﬁd)imlﬁbﬁdjm

BATREBIREE TRENAEIE
Seepage water in flood plain is
nutrient rich and clear natural
EPS water. Algae grow well in
shallow depth.

SRS %, HAEICITERELE

BT 7=, (DFood chain: & &) 2 4EMNEEE T 2 BYEE M
Wb DT X717 577, ®Sand is habitat: BIXHEICAEYBNTERET 51

B THY DI E D> 2
W7 L AmEHLa s s
relates to algal photosynthesis:
BEIX A ST, Temperature relates
to animal activity: Faster rate
in warm condition: BEIIEMEITIE
FEIZBIERT 20 BED e & A it
WL TR 7=, @Passing time
through active layer:Z4E¥H3iE e
2 @ i g 2 RFRE TR, @
Fast filter rate: A& L
TR B2V DO TR )

83

L MBWETS, QLlarge size of sand: K& 72
WD TRERBBEWN,

() Radiation

38-4 EMBIEICKDFED
THADERIFRNEREZL

& . Understand of EPS
mechanism is the key for easy
maintenance of the plant.



277,

HHPLAN (B, ME. JRAETYOMNE) MNEBTE 2
BREENEE Lo T, IR N 0720 IEE TE R0 o Tt
NDBETE o7, WY THEMABEFEE Y L2 912, Ao
AN UEE S b &M AW UNETE o 7, Atk — a TR =
— bk Ty ouY—Form,

K JE D> & WD g~ i
BRI EALT D5
g TR L WA EE
ELNERT D, WK
O U CHAMREE DS
BTEHdlces
LS LZgnEwnirz
VW, L2 LIFEZKRAKE A

BIET 520 m38-5RROKEELICHNT DI, Rk

bh. TR THAER b COXE3ERE, WETEL L. R
- b ¢%§ AENEER.

ERFERTED XD Against unexpected risks, we must have

\CrRERRE () <o enough insurance and guarantee system.
SHABMER DD, TIIIMRRTH 5, BYE R TEWRE NG
TOPKEDRBHMDOENDN DY EWiEHREZ @B L TLED 2L
WD, THTHRLKRBRLDIZEVED In bdHD, BOXKE
(ZAE S DI O DIRROJE7Z, FES O KBTS D 7201
PRER (LBl bR S AHmE, B ITREWIRR,

39. EEAFNOEMABATEFINENDDHEREA
Slow Sand Filtration re-defined in Japan as
Ecological Purification System

B T H AR 70 ORUR B AR W REE A F L O S i B i
1 Bi3E AT AR TEMBEIC LD b E LB s n T,
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HARFEDHT LB XD EWEAIERHIRANRED 12 LT,
FMTARIKEOFIEMA 2y b T RO ST 2T —K (Univ.
Glasgow) T 2010 4£5 A 17 H KB CORYESH : 2=y M T
NOFEW], FREED AL A AR THEDERE & Rk < 7z (Food
Chains in Water Treatment: A Scottish invention of Slow Sand
Filtration re—-defined in Japan as Ecological Purification
System) | LHELT, 5 HATD 5 A 12 HIdkEE S LA e/ L7z
FEn Y FrOa="=v7T WLy Y vy (UCL:
University College of London) TC/&#:% (Lunch Hour Lecture: An
English invention of Slow Sand Filtration to make safe drinking
water is re—defined in Japan as Ecological Purification
Systems) T A0 H o 7=, 2014 FFITIEE 5 [HEEE - A Al
[EBRie2Y HATHfE S 4L, ARFPORAER Sz,

H1n3%1 k3% Ecological Purification System

— o

1T @gg )38
London, UK Slow sand filter

1910 XK
B XUER=FEEILERE]
BRDBHEREE
Turbid matter = Coagulant
Rapid sand filter, USA

Q‘ 0 Fo?gchaln
EIZK%G)%)TLA,\%

New concept from Japan

1074 ¥ 538 |
SHEMELER \
Tri-halo methane
=cancer risk, USA

MRALED

B2 S S
ﬁﬁ cfgg%é@ﬁ\?ﬂﬂffﬂ; \ ‘ Ecological 20140EE ==
Refocus chemlcal?‘—rg ?SF gurlﬂcatlon %Effg;%fg ;i":a';ﬁ
1988@Conference, London, UK N SRR “Focus to EPS P
r2 ua-se N2 D il — 2006 Qb B’?\{gﬁ

1991/\ @g ;k 1993 KDOUTERR  j g1 L 38

—1 IV v— . Cryptosporidium diarrhea @Conf M in. G

@Conference, New Hampshire, USA  |arge outbreak, USA @Conference, Mulheim, Germany
REEDR) FDEHEBB0RF 1996 QEFAZE
Chemical free Up-flow Roughing Filter for oYkY #
turbid water 1980-1996 @ Conference, London, UK

39-1 HMBIER\ 2B TR EMBIEICKLDRILIZoZ  Safe water was
believed by the mechanical filtration with fine sand. The real mechanism was
based on the Ecological Purification System which was recognized in Japan.
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40, &  EMEMRICESTEIOELTND

References: Every organism always tries to survive.
ETHEWLWKIEK—TFF 2 T V7 4 )V F —DfRR A
(2002 4F, FEHERR) | ITHEEZ OFEA E LT BV LVLWKkD-D
<O HF—HEWELE— A T W LWKEKEFEO S U 7 X HiflF
(2005 4R, ZEMIERR) | 1IMEE S OEFFIA L L THIRL 72,
KB BMRHEEED H I T/K) 12 1993 4EA 5 2011 4F £ CTREIRIC)E
DRRIEASIBIZ OV TEROFR AR SETH b o T,
(DNakamoto, N. and Okino, T. 1972: Activity of Phytoplankton
Excreted by Fish. Bull. Plank. Soc. Jap. 19(1):1-4. #h /1 D EESCJE
DRME D% BRI ANCERD P FEIIE L CEFmET 57
T CEEBIIR ST IT A o T, IS L ORERIEHELIE L
el ZA7ma T 4 VBT OIEHRITHOK I Y REhoTz, &
DEFOFKBEOIEMEITHM A OB L D B < 725 TV e, FkisgILEE 72
IR TR OB DShkEE 2 B~ T O R CHE 2l LS
TeE P SN HMLOKITFREAIZ R D, B_T2H DEETHILT
XD LIRS EERLT,

0D.
uc:idmed Absorption Spectra H-2

—— Pond water

u;‘.\\\\x ‘///// /l.*,‘ ,

TR

700 mp

M 40-1 FRODEPDTS VT LVIE. FHRELSZOFTFH. HREIHRLITIC,

Green alga was live form, but diatom was digested in the fecal peIIets

@ Nakamoto, N. 1975: A Freshwater Red Tide on a Water
Reservoir. Jap. J. Limnol. 36(2):55-64. &k L7=1E00 O KX
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72 4 DN TR CHEER 8 03 RESE )1 & B O h R o N T T
DYAKRIRPIRR & U THE Lz, s & 21 TR O LT
IR D AR BRI SR W TTEIE T & 208, il o 7 2
¥ 7 bR STVESE T E 72\, E IR OBER] TG 9 5 v )NE)
W7 EIZ K D0 MG RA TRERITEEICR D,

I”I s@E I - B
i

TRALATETE @

5" AV EE».J\*BD‘%%
[=lom B et =T
ZBURL, KR
IR ERR, B
HEE 5 Peridlinium
S DVRESE

40-2 5T 11K LIS A D KOFNORIC IEF DIER THIKIREHIRS
Bloom of filamentous alga (Peridinium) was remarkable at the boundary region
between the river and the reservoir.

AN BNIFE E A EMEL 725 X ATRAG ClX, B m 5 Z &2
TE OIMMEEBREANY 7 0 =0 A0V KREGE LK ITEAICE AL

Tz, Z LR TIERER DD M7 T 7 h i i’f%hb
Do Tz, AR HWNEAERBR ~OBBHRGIZER L,

R A I E PR A KD JE & i 5 & PR A B A T
B ZOEL LT GIT CAMBEDO RN H V REEEE DTG &
STz, WD D Z & THFEARRITZR L THUNEM HEHE T & /iR
MHETeRTE ST,

B hAER 1986 : IBhER | BiBEKE@FREL. £MRZE
(BFESE) : 38(3):140-148. Nakamoto, N. 2011: Idea of

87



Ecological Purification System for Drinking Water Comes from
Broa Reservoir: Oecologia Australis 15(3):709-713, September
2011 1974475 Vb« o= W8 o FHils oo 2 234
RER CIITEMEDS VIR Z VDI DWW, REK 7T FrDikny
LITCIERE, KB LW E X T AL DX LEE~OHREHTHY
RN EETH DD Z LR LTz, MAED & REBWE L L~
mﬂbﬁ%%zfmké%ﬂ—%:@%k LTV,

g

sea swow 19741019/ FHED BT LK
l 40-3 REMEIEMN'EIE LEICEESN DN OBFUABN O

We made a survey the longitudinal changes along the line of a reservoir in
Brazil. There were so many organisms under extremely hungry condition. |
tried to evaluate their condition on the point of biological organisms.

@PARED 1983 : KPDOENFAIREREMESDH UL VKE

A, KBREME 52(12 : 591 5):14-28.  Nakamoto, N.
1981: Evaluation of available nutritional matters in aquatic
environment by use of heterotrophic activity. Verh. Internat. Verein.
Limnol. 21:719-723.

7T VNDREE, PR T HIROE NS LHOKEERE L6
REMIRENT & A LS AL THRUMET 2 D3 #E Lo 72,
DD KRE ZES D7 DI IR R IR 2 E LT\, KE
B OFREE & LC BOD ZIE L AEWFIF FTRE O A i & 2 343
DR TH o7, BOD (FHRIC AN T FERSR IR 2 HE L,
LRI FTRE DA 2 M E T DRE DR WAL AT v A B2
olc, & I THEMFIMTRED AR (HEHY)) &2 B O TRE
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https://rdsig.yahoo.co.jp/blog/gallery/image/main/RV=1/RU=aHR0cHM6Ly9ibG9ncy55YWhvby5jby5qcC9jd3NjbmttdC9HQUxMRVJZL3Nob3dfaW1hZ2VfdjIuaHRtbD9pZD1odHRwcyUzQSUyRiUyRmJsb2ctMDAxLndlc3QuZWRnZS5zdG9yYWdlLXlhaG9vLmpwJTJGcmVzJTJGYmxvZy1iZC05OSUyRmN3c2Nua210JTJGZm9sZGVyJTJGMTE2Mzc4NyUyRjY3JTJGMjMzMjU3NjclMkZpbWdfMTUlM0YxMjQ0NTgyODI3Jmk9MQ--

- N EEMRTHRES m MBOD
T2 H LWL FTT \CeRK Tscfle;r%eor?yraﬁo
T4 (MBOD 1) %% % == < N Bop
1 > = oy 1 I \
Ob\f:o )b—t vt Drx . gM B Nng ;C ;5
— ZAETITHUERRESR (97
- E Requirement element and quantity were expressed by a tria;le model.
INEOTIICIIEET L FAA 7oA OWR | 70 WHT S50
Bioassay Addition matters Evaluate matter
\ N S N P, WE@7TH — i
&S D) M\? & oo
- = — . Bn TR
@— %) g R E: g;ﬁ‘ ‘6 Meon Organic matter Avail:b':e mineral
MBOD-N R Tl S | Mk e
N — — - —. P, Mineral, i t
ﬁ) 9 o % : —C‘\\ :ﬁ ‘:E‘T inera :[gé;uecr vailable nitrogen
N, —, WETH Bl | FIATLE >
}I/ % 4:% i ) l/ N 719 ﬁz%ﬂ:‘” MBOD-P Ne = M?:ral. Orga:xic Avai!gl;lle ph{)sphorus
—o matter

I ATRe D My e 2232 40-4 ¥R BT E DT
. Biological available nutritional matters
B, U BZRFRFIR  could be evaluated by MBOD bioassay.

FE DO RIE TR T & 72,

B PAER 1988 : R 2B MIC BT DREBEFIEDHEVBE DT
E. KEHRSHE 5710649 =):17-19. Nakamoto, N.
1993: Schmutzdecke Sampler Reduces Filter Bed Damage.
Opflow 19(7):1-4. Ak T A a3 B HREE T, ib)E
R OB (EW) Bz E BRI 2 E B2 L7 A U WK
B I BeRR L S,

40-5 2 @mP CEWERBZR E’Jl_}xEY’C%éL%E§1’F‘9*%
We can measure the condition and quantitative biomass on the surface of
sand bed during a filter run.

HAEOREOE B & RS L CH O WK 2 5~ Ak 2 £
Wig_ EDEML OS2 ~To, MOFEN, Eh BVDER
DN EST DI LR TEI,
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©® JICAHETOET ILERDIZH DAY

LEPAE 7%
e POKS %55
A FEm T
JIKDE B,
Z D
2 i i~ B
TV 5 & AR
PHEEZ T %,
ZZ T, WY
bR E S
T LI,
UL B, % 5%
2% D H3 LT
&5,

HUE D D
DEF DM,
RN 2> 70 )
RS/ A=A AN

i PARYAN S A
I B
FL A 18 PN 0D f
RIEIZAE L,
W& LY
S GNEEL7/FN
HI X% L CE
(Z RIS
LT 5,

Receiving tank (Settling tank)

|| ERGER
over
flow | il flow
[ - control
3 | calm surface EIfAELVKE valve

Heavy particulate matters are easily FLGEYEF GEY) IZE RS A%,

settled. However, colloidal fine particles F 5 -
are not settled in 'this settling k. HAVEVHTF CBY) ILTERL.

B 40-6 MERE Ch) FAZTSENBDZLDHD, &
BISENRVIDRU,

Heavy turbid matters are settled in a receiving tank.
Residence time is the key for settling.

Up-Flow Roughing Filter (URF : gravel filter)

e ﬁ‘_] % *ﬁ 2B Additional URF if necessary
| | (B F518)

CEBLS BHM LREESH

o i)
PR 2,
Colloidal ﬁnef:adicles adhesive to
the surface of gravels. Small animals
Ci)| serap them and produce fecal pellets.

Fecal pellets accumulated to the

(5

)

2| bottom.
S| AT GBY) (KO REIRRE
5. BUNBIAT L T A
BoTRATRAIT 5 RAIEI

When the filter resistance increase,

B_‘- 5| the drain cock is opened in short
time to drain the mud (accumulated

=279 fecal pellets).

HBERAKEL G5, BEOHRFE

BT TR EST-HREHH T 5.

drain cock -3
>

or -
accumulate [
mu

BrRF

40-7 D FAEHESBIEEVBDRBD ZIR D
[CBMTHD, WOXRAICIKRE UIZED ERUNEYD
BIETEDSNBEHESROXDICRVEICEET D.
ERBULCENZLBRDBELHS. ENSHEETD.
Light colloidal matters are trapped in URF. Adhesion to
the stone surface, biological trap and decomposition
occur in URF. Accumulated mud can be drained using
bottom valve.
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B ERENT TR OB Z RS < LS ol 2 Bz

LW A
oL Sith Biological Sand Filter (Natural down flow) 41216 FE

Z)S E gljil: i D L/ Ecolegical Purification System (E%WTFEJ?U);}E*L)
QAN 1

A
) {%,ﬂ: t\/ =z .7_1 filtrate ik =) 1‘:?5% E%
N {1 e ©
fcﬁl/\J: ‘5 c: L U DChes E -

U éiﬁiﬁg]gal active layer is only
surface and thin layer beneath
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| brought some pipe parts of a model for Laos workshop from Japan.
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EPS model which we made in several hours.
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Epilogue: | want to be a spokesman for small organisms.
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DAY =€ Vil e a5 L | presented about Paramecium at the

annual high school festival.
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Warning that useful chemicals changed to risky matter in the ecosystem.
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Gentle for small organisms without chemical is key.
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A design of Ecological Purification System without chemical free.
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| was interested in phytoplankton in the high school. | found Paramecium
(Protozoa) and other tiny organisms move around so quickly under a
microscope. They look like to struggle seriously for survival. | studied biology
and ecology in the Tokyo Metropolitan University. | as a biologist want to be a
spokesman for small organisms.

| had a chance to join a phytoplankton research in ocean. For open ocean
study, we had to use any instrument and tools which we had to really
understand the mechanism. We had to able to repair those things during a
cruise in ocean by ourselves. On site decision was necessary and very
important to get the good result in the field study.

I must find something new to make a new report during the graduation
course. The originality was the most important to write a report. | made
thoroughly the investigation of the original research related with my study
subject. | became to believe only the real fact which I confirmed by myself. | left
aside the subjects in papers and in texts.

The mechanism of Slow Sand Filter has been misunderstood. |
recognized this is the Ecological Purification System to make artificial natural
safe drinking water. Biological phenomenon is not simple. The phenomenon
changes in different environment and during the time of period. The
phenomenon of Ecological Purification System is not also simple same as
natural phenomena. There is a capacity of adaptability and acceptability to
changing environment. This is an Eco-Friendly, Smart Technology. EPS is
Beautiful. We would like to confirm the performance of EPS by ourselves.
When we understand the system, we can manage it by ourselves. | hope this
book is useful to solve your problem.

August 2019. NAKAMOTO Nobutada
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Japan Water Prize: International Contribution Award
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| received the International Contribution Award of Japan Water Prize in 2019.
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EPS WATER is BEAUTIFUL

NAKAMOTO Nobutada

Professor Emeritus of Shinshu University, Dr. Science.

He was born in Tokyo in May, 1942 and graduated the
Tokyo Metropolitan University (Department of Biology,
Faculty of Science) in March, 1965. He entered the master and doctor courses
of the same university. He studied on microbial ecology, especially algal growth
and nutrient in a laboratory experiment and in the fields. He obtained the
doctor of science from the Tokyo Metropolitan University in 1980.

After a short term OTCA (JICA) expert of algal culture and eutrophication for
the reservoir project of Univ. Sdo Paulo, Brazil in 1974, he appointed a
research associate, Department of Applied Biology, Faculty of Textile Science
and Technology of Shinshu University in 1975, an associate professor in 1981,
a full professor in 1990. After his retirement of the university, he became
professor emeritus of Shinshu University in April, 2008. He participated to the
Community Water Supply Support Center of Japan (NPO: Non Profit
Organization) as the chief director from 2006 to 2017. And he becomes an
exective director from 2017 until now. He also participates to the Okinawa Blue
Water (NGO) as an exective director from May 2018.
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Ecological Purification System for Safe Drinking Water

EPS WATER is BEAUTIFUL

NAKAMOTO Nobutada
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