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Food chain by small animals is the key for purification system.

nm nm Mgm oum gZm  mm cm cm m m
o 1( 100 1 10 100 1 1 10 1 10
3 / | p
2 Colloidal particle © ;, @ ‘K
o ———— e % :
N - Cripto % e
._ 5 Bacteria :
) VIrus ’ =
2. el S Ciliate
§ § {‘_ﬂ,‘:\,«« nematode
— b -" o e
e oo
8o sand Food size and animal size
) Passing time of food i
Sh Ort tim e bggys/’linsgallg?)evgryosoholr?.

Long term action

Complete decomposition
(mineralization) in the
faecal pellet.

Anaerobic condition
inside of fecal pellet.




A L5

L -.u " E:’-
Sprlng water is always clean and delicious. People loves and trusts

This water is purified by natural EPS . natural spring water as
a safe water.

When plants and animals do not flush
out, water is always clear. Small
anlmals on the surface of rocks collect
turbid matters.

Soil is easily flushed out from a land and
flows into a river after a heavy rain.

Gravel, stone and sand are easily rolled
during storm event. Small organisms on
and among rocks were flushed out.




Water in paddy field is
clear water. Many small
animals eliminate fine
particles in water. @

== seepage
5 water
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Slow Sand Filter

Image of Slow Sand Filter

.. ¢ QL ural ‘UJVD
water O O-O0

Artificial clear seepage water

Slow gentle down flow
through sand layer and
shallow water depth



Origin of Slow Sand Filter | Artificial seepage water in a flood plain
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1910 USA: American Filter



Shallow depth promotes the biological activities.

Scum Quitlet

/ Removal of

g,SP..... « O o ﬁmaIIWater N,P,....,SS
= ¢ o [} ressure . )
ADRoae, . O Y £ 5 X 5 m?f%. Grazing Animals
; 4
O, Bubbles Shallow F

Aerobic Decomposition
Mineralization of DOM, POM

Natural fiow

eQZ@é%

small N, P, SS Clean Filtrate

106C0O,+16HNO,; +H,PO,+122H,0+ Minerals

Algae produce oxygen by photosynthesis. Algal growth
promotes heterotrophic activity (bacteria, animal),
removal of nutrient and suspended matter and
prevention of filter clog.

EESESEE © « shallow depth SUN LIGHT
- Deep depth |$ PhotosynlheSIs ‘M
V y o\ .\\a\\o“ ALGAE Ygsgucho
p\S
M(;n(e)rgls 02

AR,

s When no growth
of algae was
observed on the
filter bed in cold
winter in Ueda,
Japan an active

o ~— qu’OWt of
, lamentous
/ diatom was
observed in a

Active growth of filamentous diatom was observed in a
pool in flood plain in cold winter where the grazing
activity by animal was weak in cold water.

NEW CELLS NEW CELLS

From deep s, // yoon

dEpth to /o BACTERIA onsumpORG ANICS ' $ e M2 ___3

shallow depth NEW CELLS =) ec"’"”"s”"’" Bubble formatlon is remarkable
TEMPERATURE in shallow depth.



Most of small organisms live on the surface
of substrata (sand particle) under slow
current condition. They live at the top of
sand layer where food comes. They are
always waiting for food. They are hungry.
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: . . T mall
<€ 1 > radius = 0.5 radius = 0.25 radius= 0.125 pg(r)tif:lea
Bottom surface area Surface area Surface area of one ball  One ball area becomes
=4 XTTXIrXr =0.785 =0.196 a flat
11 —===> 1A 8 balls in box = 6.28 64 balls in box =12.56 | Surface.
1 =3.141™ ~
b S o ‘-\FOt_al area oftop 4 balls  Total area of top 16 balls
Surface area of a ball is =314 11— — - - _ > __3_1:1}
3.14 times than flat area. - 2

Total surface area of top layer of balls is always same of 3.14 times than flat area.
Smaller ball makes larger area.

And, total volume of balls is always same of 52 % ( porosity : 48%) in a box.

Filter resistance increases toward smaller size of particle. Viscosity - e
temperaty




Sedimentation
/= tank

Flow rate is controlled
to keep the water level.

_...L —

Up-flow Roughing
Filter using gravel.

Up-flow Roughing
Filters using gravel.

oY ¢ ) ,  Up-flow roughingfiltr
Raw Water B : E i
Kk 4
. | sand |
Sedimentation tank Filter §.°
(Reduce heavy particle matter)
Q(Settle Heavy matter)

Up-flow Roughing Filter

(Reduce fine particles)

% (Trap Colloid matter)

Sand Filter (complete
elimination of impurities by
Ecological Purification System)

JICA training of Ecological Purification System using a simple
model in Miyako-jima, Okinawa, Japan, Nov. 7th. 2007.



Public tap system

Tap keeper collects
money of filling the
- bottle for the
maintenance cost
of the plant.

! Indonesia

i

to other village.

Villager maintains
over 10 years by
themselves.

Two bottles of 20liters per 1 family. This water is used for drinking and cooking only. This
water is not used for bath and washing hands. Diarrhea and eye sickness are
disappeared. —Health village —sanitary sense and its level are distributed among the
villagers. —This acts to protect against sickness.

New biological pre-treatment for SSF
Active growth of algae : holding stick (code) for filamentous algae

Application of the

mechanism how to 021 —bubbles —keep aerobic condition
gjggg!ffﬁe%"‘_‘ter n pH T — precipitate oxide and hydroxide complexes.
=
—t‘.‘;:’; T
'»i:f: o sad o , . Safe
Acceptable Sedimentation drinking
Risk sink o , -  y _ water
Periodical small drain to eliminate precipitate Slow sand filter
\ Safe material and unhealthy organisms. _
I\A - Metal-OH | Oxide complexes can react with anions and precipitate. Slow velom?y of
Danm water for microbe to

Animals grazed particulate matter (living and non-living). eliminate bacteria.




General bacteria: many
in the natural environment

an indicator of po
natural environme

R ==
Fecal Escherichia coli : I
ination I

Patho
bacteria

-—

LPERE@ @

We must think about acceptable risk.



We have to think
about acceptable risk
and treatment.

Which level of water quality, we need?

eneral
acteria

Which level
of treatment,
we need?



http://www.suncoli.com/02_1-2.htm http://sibata.co.jp/english/productO1.html

\S/_u%?oli bagteriafteslt,fpaper ot E-mail.overseas@sibata.co.jp Test Paper for General
iable number of coliform group bacteria : :
test paper and general bacteria paper in Bacteria/Coliform Group
water are easily counted by this pater.
_ After one day
general bacteria paper = MBI e incubation, blue
[===5 ) > 21 — i 1 0 8 2 % o 5 I ! KIE s miRs e ho L COlONies develop.
=gy AH 1551004 e HEZ RS 35~ 37°C24R%A These colonies are
MBI T DRIGE: 7t e coliform group bacteria  Coliform group
SER ] : 35~ 37" C24 M and coliform bacteria bacteria. And under
by UV irradiation UV radiation,

} ——— luminescence

I i
|

Coliform bacteria.

After one day incubation, pink colonies
develop. These colonies are general (total)

bacteria (@) ®Use Pipets @®Dip it into the sample water @
cut ' = ¥/ cut
' -{ <= ﬁ L/
mam ~ 4 S
sample ‘ D
v = |water |
Drop 1mL of the sample water on Dip it into the sample water, pull it out and shake off the extra water. Push the air out of the pouch. Then seal the
the test paper. Put the sample test paper into the polyethylene pouch, cut the perforation line and fastener.
throw away th ¥
Open the polyethylene i S
such, pinch the top of Incubater :
B Papiraﬂmke F O) You can incubate at  ®
aut. room temperature.

Development speed

(bacteria growth
rater) relates with
temperature. \\lights7/
?gtsl;}ga thermostat and incubate it at Count the number of spots(colonies).
o Jo B0 .
Coli form Group***15 hours We can use this cheap UV light

General Bacteria® * *24 hours (Magic light pen). 100yen+tax



Diameter 17.8 m
Area 248.8 m2
2 settling tanks
Detention time:

Alaoa WTP was built g £ el 3.3hrs
h , . e
during 1984-'88 in Samoa. i %, e
Alaoa Power House "' PN W s v .
Tailrace Inlake. 8 BaE 5, 5o s ']_q
18.86 IR P e :-"f,:‘l“".._’ - , Ty KON 7 ontler valve
m—ﬂ—ﬂ i Up ~Flow
o - Sellling Tank R hi i
ﬁ'f Ih.._- Ys =0.75m/h v:uf II:_.QJ, :mer lover flow
- B
) . b SN 3:3hrs. 0640 Area 98.5 m2
East Vaisigano e e -~ =1 - 4 URFs
River Intale, ND 4,35"""'---“‘.‘"_:__ I 0550 Flow rate: 1m/h
= “ .
ign H s
oa d M h . | | R s s e
.t a‘ ec anlca Sett |ng . . TO_ Slow 750 mm deep gravel layer 4 - 7 mm
Ol’lg'rk‘)ased Of er DY function for heavy matter ll\)/_lelchanlcl:al adPesm_n a][\d pond E————
was P2 o fil viological trap function for s o
me light colloidal matter F———
flﬂe San : flow Sand Filler Chlornation
£ 0:125 m/h img /L Ealancing
. Reservoir
Ci
Cmang, vt 3m/d “wom  peter,
e | . v .
'\‘ if"""‘""‘w Il A 100.40 ster\f%ilg P . s ” = ?ni,
NG“Z-'W A% “__J i _A’y‘lp\\ . « 5 “"
- a8.40 .
ND 450 ==}~ 84m Diameter 28 m
. . [ ey - = i
Ecological function: Shallow depth and temperature are the ”;;E'f’m iLg . 'Sreesailg%} Eriartnez_ 3m5/dF|Iters
. . .. = %, .
key for biological activity. A= " Reaoosd
Mool 4500mt

English filter rate: 5m/d (0.2m/h) Present Thames rate: 10m/d(0.4m/h)
Our experiment in 2013: 5m/d, 10m/d and 20m/d =all good performance.

Capacity of treatment

616 m2 x 3m/d = 1,848 m3/d x 5 filters = 9,240 m3/d
In case 5m/d = 3,080 m3/d x 5 filters = 15,400 m3/d
In case 10m/d = 6,160 m3/d x 5 filters = 30,800 m3/d

Water demand 100 liters /person/day in Fiji
Japanese demand 300 liters /person/day

100 liters /person/day 300 liters /person/day
92,400 persons/day 30,800 persons/day
154,000 persons/day 51,333 persons/day

308,000 persons/day 102,666 persons/day



Biological activity is [0 FERETE S Liigh flow rate experiment for the
related with radiation __—="roughingfilters performance of slow sand filter was

and temperature. done in Samoa (tropical region)
from Dec. 2012 to Feb. 2013.

»8 Sand washed N
with mosquito
. mesh (1 -2 mm) =5 -

rain ca Up Flow Roughing Filter

Different flow rate of sand filters
(5m/d, 10m/d, 20m/d)
All good quality of filtrates.

A Points:

' shallow depth,
enough radiation v
on the bottom,

| rapid growth,

' large size of sand.

v S8
TR S

| Feb.14.(15th) i l

R S

Shallow depth Algae grow well



Settle heavy
muddy matter

URF : Up-flow
Roughing Filter

pr— p -

New plans for
cleaner water

2013.1.

EPS : Ecological
Purification System
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(Storage)

Store the germ free
safe drinking water

BALANCE (Storage)

Adhere suspended matters on
the gravel surface. And small
animals trap suspended matter.
Accumulated mud is drained off
when filter is clogged.

Purified by natural community
at the top of sand layer under
natural down flow.

—

g

Tap in a V|Ilage

M

#

6 liters /person/d
for drink and cooking.

Existing system in a village EPS project for safe drinking water in a village



EPS:
Ecological Purification System

URF:
Up-flow Roughing Filter

(natural down flow) o, BALANCE Tank : Fiji Safe Drinking Water
break Lo e RS Supply Project for rural
community is to provide 6
: gver: liters/person/day for drink
and cooking.
= tap Water Committee in a
a  village takes care of the
- Tank 3 = EPSgpIants.
URF Eps In (c_ase,of
i optiona
=l A= f}’é’gﬁ" ?Q.,%‘AQ%E storage tank
& Siphon
L : --' .- over-flow break STORAGE
T (] . AR Tank:
= 3 t_ B with ball tap
/ 3 SO p /A
\ R 2.4 )
/\—r || & 5
BALANCE /n case of additional storage tank
Tank:ﬂwith STORAGE
over-flow Tank (1):
with ball tap ?;%'7’2‘)‘:35
7 E with ball tap
—
Table 1. Summary of EPS capacity

EPS Capacity of Tank (2,700 liter tank)
Radius of tank (r).0.7m = Filter area (pxrxr), 1.54 m2

Flow rate Filtrate rate Suppy capacity for person romarks
mid|cmvhim3/d| Iiter/d| liter/hiter/m| 2 liter/d] 6 liter/d| 100 liter/d

2| 8 31| 3080 128/ 21| 1540 513 31|Original filter rate in UK, in 1829
5 20| 74| 7392 308 51/ 3696 1232 74| Traditional English standard
10| 42/ 15415400/ 642| 10.7) 7700) 2567 154|Present Thames rate
15| 63/23.1{ 23,100/ 963| 16.0| 11,550/ 3,850 231|Acceptable rate in warm region |
20| 83]30.8|30,8001,283| 21.4] 15400 5133 308|Acceptable rate in warm region |




Cleaner Water Project by EPS (Ecological Purification System:
Wise Use of Natural Phenomena) for Rural People in Fiji
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| 2 pilot sites (blue): Kalokolevu and Navatuvule of 2013 project. EPS project
completed 2015 fiscal year : 46 villages (red mark). Another 12 villages
(yellow mark) were completed until May 2016. Total village sites are completed

60 (58 + 2 pilot sites) until June 2016.

glecarth




Cleaner Water Project by EPS (Ecological Purification System:
Wise Use of Natural Phenomena) for Rural People in Fiji

2 pilot sites :Kalokolevu and Navatuvule of 2013 project. EPS project
completed 2015 fiscal year : 46 villages . Another 12 villages were
completed until May 2016. Total village sites were completed 60 (58 + 2
pilot sites) until June 2016. 98 villages were completed until Jan. 2018.
EPS project started from

Kalokolevu and Navatuvula
in 2013

- 'y T A
; v. - ( : | ] ﬂ
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EPS Engineer Meeting 2015

e | Jica Volunteer Jica Volunteer Jica Expert

_ 5 | ; : . Hide EGUCHI lamu SHIOIRI  N. NAKAMOTO
3 G ; et oo A el g R & Jicastaff 2015-16 Jica staff 2017-18 =
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Food Chain is the Key

98 EPS plants were completed until Jan. 2018. Project was supported by Fijian government and JICA assisted only advice.
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g w P Y Ecological Purification System for Fijian 2,700 Rota Tank Plant
Design by Hide (Hidemitsu EGUCHI) and Nobutada NAKAMOTO
T e SRR JICA  16/lune/2016 #
i ]
Ecological Purification System . - = T
— 1 - ey oy

VERSION -1 {16/06/2018

9 )
jica

y of and T:
FLJI
JUNE 2016 1) Inlet pipe size is 1inch and is fixed with a clip to aveid any damage of the
inlet pipe by shaking.
”'\ 2) Flow rate can be controlled using a control valve (1 inch size) by watching
jiCA) H:e Eour'\?g of an inflow water. [Suitable valve setting height is 1,100 mm from
e base.

3) A gap of 100 mm between the inlet pipe (1 inch size) and the inner pipe (4
inches size) is necessary to confirm the flow rate and to sampling the raw water.
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Ecological Purification System is wise use of biological activity.
EPS development: it takes time for mature to get sufficient filtrate.

'—,';_[‘_r \“_I?.‘ :> =",—L_'r \‘\—Iﬁl

i
Dirty particles on new . _
sand are drained and Initial filtrate is _
are scraped out by dirty. It takes It takes days to get clean filtrate. Then we can get clean,
small organisms under = days to get This dirty filtrate must drain off. safe and delicious filtrate.
gentle down flow. clean filtrate.

Matured ecosystem.

-

Mechanism and principal of ecological purification.

_,..‘ = ™,

e S
Hungry small organisms are always
waiting for food near the surface in
case of matured ecosystem.

All the food on the surface of sand are

It takes days to scrape surface dirty on the surface of grazed up in deep layer. Then there is
sand by small organisms. It takes time to growth and no food in deep layer. Small
to develop for small organisms in the sand layer under organisms become hungry and move

gentle down ward current condition. to near the surface where food comes.



— — Food comes from the
top. Small organisms
collect any particles.

 S—
Germ free safe
water to drink

Trap and collection time of

particle by small organisms is
very short. Passing time of food
in a body is also very short.

Food Chain is the Key. 7 P =

. i
| ;

Healthy and hungry condition of animals are important to collect any particles under gentle condition.
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Look like dirty mud.
There are so many




Sand
.,_E;.; Filter

5 " tank & 2016/ 8/24 9:01
\
3’“» 5fCAtraln|ng in Okinawa, in Aug. 2016




Recelving tank (Settling tank)

raw water

-;::I
LT
over flow ‘ ........... . flow control

: valve
a n calm surface

-

@W A

Heavy particulate matters are easily settled. However, colloidal
fine particles are not settled in this settling tank.



Up-Flow Roughing Filter
(URF : gravel filter)

2o

Colloidal fine particles adhesive
) | to the surface of gravels. Small
animals scrap them and produce
fecal pellets. Fecal pellets
accumulated to the bottom.

--'..'

drain cock for
accumulate
mud

=

When the filter resistance
Increase, the drain cock is
opened in short time to drain the
Z )] mud (accumulated fecal pellets).




EPS (sand) tank
(natural down flow)

Ecological
Purification
System

1

filtrate

—

Food comes
from the top.

Biological active layer is only
the surface and thin layer
beneath the surface.

Germ free
delicious
filtrate

large
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Mesh over a porous pipe

size of
sand




Storage Tank

Cover: Keep out always any dust and animals.

YL .

Over flow

i

Storage Tank

(Circulation Model)

| U

Water seal to
keep out dust

Tap

Return 0
<ettling tant

Pump for
circulation



Calculation of the performance of
a EPS model

_________________________________

 Filter rate can be measured i
' using a cup and is regulated !

Raw water
Settling box L_tz)_/_a__c_clcilf._ ____________________ i ‘
(over flow to keep ,," = e
t
water pressure) . 184 9p45.7 x5&#48cm
—> ,  Up-flow B
lgs,  Roughing  Ecological Filter area (11 x rx r) = 3.14 x 22.9 cm x 22.9 cm =1,640 cm2
\  Filter Purification : . : ,
o 1» Tank (down )
53 %ogo 1 flow) In case of Present Thames filter rate

ey ol | I BRI = (40cm/h = 9.6m/d = 0.67 cm/min)
particle 0 =0 ol 18| B> F—

Sludge 308680 = BN

drain valve el

Reduce silty particle

Filtrate/h = 1,640 cm2 x 40 cm/h = 65,600 cm3/h =65.6 liter/h
Filtrate/d = 65.6 liter x 24 hrs = 1.57 m3/d

E:, ST @ Filtrate/min = 1,640 cm2 x 40 cm/h/ 60 (min) =1,093 cm3(ml)/min

unit | Simpson | English Present | Experiment
1829 Filter Thames | in Samoa
- Filter
S o t m/d 2 4.8 9.6 20
oW rate
cm/h 8.3 20 40 83
Flow rate in sand cmh | 167 40 80 167
layer (50% porosity) '
Shallow water depth over Passing time of L m
sand is important to sand layer hr 6 2.5 1.25 0.6
keep aerobic condition. ——
Passing time of water is arassing time o min 3.6 1.5 0.75 0.36
shortergin shallower upper active 1 cm

depth. And higher flow
rate is also better to keep
aerobic condition.

Almost all impurities are eliminated and are
decomposed by Ecological Purification process
in this biological active layer.
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Aug. 2005. May, 2009.

X ’ : e OIS Japanese
12008 10 1[5 &5 5 S Japanese
10:05:34am s Ry e

Mr. Jin sheng zhe,
translator of Chinese
version, made 3 EPS
plants in China after the
great Sichuan earthquake
(May 12. 2008).

Settling tank Up-floyv
roughing
filter

$2008M0 20

1*’ g
2008 10 Rl 2721 18 PM

Ar, 9-26{-33';&?-4

o <y roughlng"
vl _?tank»-:::' fllter

e

N




China: Mr Huo Daishan and ===2 i = e, TR S
his sons built EPS to made  #§§s PR3 o " oy =DS for a school and 2
safe drinking water. (helped Y e o

by Mr Jin sheng zhe) srF W S agers was built in 2\01“

k FYRTE S0 o s

Wi

o s

70-80 t/d, 4,600 villagers
(246 students) 16 liter/person/d

Filter(2 m x 4 m) x 2 set of filters
4 (URF+EPS)

6t/ﬁ, ?OO perjdons. Public tap [ oo e S o
12 liter/person ____ system for | &

Supply to ' villagers

kitchen. Lomm T

Mr. Huo and his sons made 40 EPS by themselves.



Raw water intake
of surface water
ofariver ,

Heavy particulate Ideal new _
matter is settled. modification:

Light colloid matter 1 Insert Up-flow
is not easily settled. Roughing Filter
and make
shallow depth.

1910: Kenzaki WTP,
Japan.

1829: J. Simpson,

London, UK x ¥ S I .

|

Settling
Basins

7

A

Al \l-‘(Q U \d’

ﬁ:\r:k_:‘}.{u;‘fr

o

7

™
J
M

2 Colloid matter
. and other

o impurities are
Storage tanks trapped on the

(qnderground) o J surface of sand

_ layer.
When the filter

resistance
increased with
accumulated
muddy matter,

of

the surface of . Filter

sand layer had § . resistance | __._: the surface
been scraped off ' _4 does not i--_, (scrape) is not |
to recover the “lincrease. | ' ! necessary. |

filter resistance.



This is ECOIOgical Purification SyStem. Gentle for small organisms

Change the Image of Slow Sand Filter to Ecological Purification System.

i~ g

| 1.Shallow depth

5.Microbe to animal
/ e

5o

T AL

chain is the key for

1.igh flow rate

10.Activety relates with [} 11.Pass tim I Tl e o R Egﬁgﬁigﬁ_c’bc

mp and Radiation. : TR G2




aesSun
:LJ' \ Photosynthesis

Sedimentation
basin

s

Little chlorine
Scum out

L,

Filter pond

Filamentous algae_

Bubbles
NP Filtrate

Rapid Sand Filter : Turbid Water=Coagulant(1885)+ Chlorine (1910) : Water

nausiry

Slow Sand Filter(1829): Natural Purification System without chemical

Slow Sand Filter was misunderstood due to
the image of mechanical filter in the world.

Un-fair name = Main process is Finally Rapid Chemically Coagulation
Rapid Sand Filter E> Chemical Treatment I:> Sand Filter [:> Sedimentation Treatment
Eﬁ:ﬁ:?non Sedimentation ?ilatzlrd sand -
@ .I_I. .I._]. pond Rapid Sand
R _L L & l&l‘x 5 Filtrate Filter process is
water'i : )l s : supplementary
: PR treatment.

iy

Rapid mixing

"™ Nakamoto started to
study on the role of

' algae in the slow sand

— filter pond, in Ueda,

. Japan from April, 1984.

Thames WKks research
and American SSF
Survey from 1994 by
Nakamoto.

5th SSF

@

y % 1w Conf. June,
2014, in

— PROGRESS IN 4 Nagoya,

S SLow SAND AND Japan

ALTERNATIVE
BIOFILTRATION
PROCESSES

<——_-——

Ecological process
was highlighted in
this conference.

Nobutada Nakamoto, Nige! Graham,
M. Robin Collins and Rolf Gimbel

e

Slow mixing

Sludge treatment

Chlorination

=i

Algaecide (CuS0O4) treatment
was necessary for RSF.

Odor
problem

= =

Activated Carbon,
Ozone

O

Recognized RSF as risky treatment

Tri-halo-methane:
cancer risk 1974

New tech.

Crypt-outbreak,
Milwaukie,

= =

USA 1993

Advance treatment
/| Membrane

Conf. on SSF,
o 1988, London _
Wegelln 1996- Surface Wn(or"‘l::;n:;
Surface Water | 7 Rouuhing Fliscs * upflow
Treatment by (in series)

Roughing Filters

Up-flow Roughing Filter
(URF) was focused for
turbid water instead of
coagulation chemicals.

~ Huisman and Wood

——————’

First International

SLOW SAND
FILTRATION

Refocus SSF by American
" Water Works ASsociat]

n.in

Q *

¢ upflow
(in layers)

_Q_’;¥ PR

SANDEC 25.8.95






S o =z T Mechanical SSF was used.
\ s s o 2 Underground water  4BIBNERI ZBATONTUVE,
In Bangladesh, surface water is Underground water contaminated with
contaminated by germ bacteria. must be oxidized. arsenate. iy RoKIFHLZRICTER
INVDT ST w Y aTIERAKSIERE HTRKISHNTELENIET D, S=NTUE,

/ Sh \‘:‘n‘z‘%o .
T %xﬂ'@\'é@b = | recommended use of EPS using up-flow

roughing filter for contaminated shallow

il lagoon water. | tried to eliminate herbicide
(ir': series) and insecticide.
-~ BREINIE=BRMOKZWETDIEHIC. £

Q ¥ AXEZBEAESEL. EREEEEXR

Faster flow rate is necessary EPSZ#DI,
to keep aerobic condition. T
S i I ——=— Treated
— | RVBEREFIFKE . ks W= ||| water tank
== qﬁ% {%jo :‘:;;‘_ i ”‘%
~— Raw water
e i litank
-~ =T ] “El office &
- " Pump
Sos -
Treated water
I e




Small Ecological Purification system was set up at
Jessore in Bangladesh, in December, 2006. One
day capacity is 0.5 m3. In Bangladesh, one person
demand for drink and cook is 10 liter per day. This
capacity corresponds to 50 persons (10 families)

My student rebuilt concrete one. Plastic bottle was very expensive than
brick price. This was cheaper than plastic one. Handy pump was used to
fill up raw water.

N 3 ST

Storage tank capacity=1.2t/d,

Up-flow roughing filters (3 steps: 30X30cm2 gravel),
40x82cm2:sandfilter, 50cm depth.




r « a
rd N . -’ x . o ¢,
II
*
Ké

T

7.\ ?‘*‘"
= F-




OISCA in Tokyo (The Organization for Industrial
Spiritual and Cultural Advancement International):

polluted water (Kanda river) — gravel filter — gravel
filter — sand filter (down flow) — safe drinkable water

Sri Lank: pond water — three Up-flow Roughing
Filters — sand filter — safe drinking water (300 liters
/ day). This water is the demand of safe drinking and
cooking water for 5-6 families.

Wise use of

= natural

phenomena.

We can easily
get safe drinking
water by
ourselves.




Natural delicious spring
water contains enough
amount of dissolved
oxygen. It is usually
safe to drink.

BREBDOHL) UL VEK
([CIZEEN+DH D,

SBIEIZ=E,

&l
%

{
) "’
1

for treatment of groundwater
(reduction of unpleasant

tastes and odors, EESRDETR] : ke
. discoloration, precipitation of (| [3Zh&FIES (TP —Y 3
®4% iron and manganese). ) MEHND, BSTEEKL
=2 <BDRVVOB, $HROIYAY
8 raw water  AUTEFRASIND.

i s
Ny
SRS
. N
P s
-

aerated water

Heber 1985

P ~ m wAZR
Iron and manganese are Riz—’@@{*‘t\% “’\‘:‘ﬁ
o TVZERDVY VAV LB

oxidized and form nearly o s
- : {ESNARBHEDIKER LY
insoluble hydroxide sludge. RT3 3. ZHILIR
They can be removed in a %ﬁg*ﬁg@%[@ﬁfég

settling tank (a coarse filter).



Non-chlorinated Wer

sunron

Sterilize only (spring, underground o
2l

sub-surface water) =
e

Statics of water supply in Nagano (2012) Nagano (mountain region)
Ratio(%) of water supply by different system. WD EEHEDKEMET (2012)

Special supply agent BEDH =R5E W

ror authorit pE—— BIKNIRTT R, BKBOES

orau 0”%’ A 134 86.6 =RDE (%) i

FRKILHE S ° &

Sterilize only RSF 50,522,000 m3/year .

Large supply plant o

For over 5,001 BEDH w0

ersons K& — .
P (L) A8 Fsterilize only (spring, 226,117,000 m3/year
Small supply plant underground, sub-surface water) Membrane Hg

For 100 to 5,000 SWEDFH 46
persons [&57K& 36,989,000 m3/year

| | 1 ] 1 ]
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