EPS is Wise Application of Naturel Purification System. ||Part 10.

8 Sand Filtor ' Ecological Purification System | EPS 2025-OBW
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Simple sserh can be easily | Smal simple system is of EPS is a natural filter.
managed by local people. 2‘,’”;75’?/9/;” rurtal area ﬂZ)an . 3 .
D97 e system i drban Think about where the money is going.
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There are many natural

spring waters in Japan.

These are usually safe
to drink.

Wit T
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O 4 R 1 ] Super clean
O 0.0005 ] ¥ v angdelicious.
S 0.0002 1 2k :
= 0.0001 q Artificial Natural spring water

The quality of these spring water is good. It will
not become cloudy even in heavy rain or long
rain. Even in years with strong sunshine, the
amount of spring water does not change and is
constantly flowing.
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&= _Contact time is key. Long residence time of groundwater :
SR Long contact time. When dissolved
oxygen disappears, heavy metal ions
that remain undissolved in their oxide
state begin to dissolve into the water.

Groundwater in flat plains hardly moves.
Over a long period of time, dissolved
oxygen is consumed, and iron,
manganese, etc. are leached into the
groundwater.

7777L' G777 L

Aeration to provide oxygen: Aeration is commonly used to treat groundwater.
Aeration removes odor, color, iron, and manganese, making it more delicious.



Clean water project team of Yamaha motor
company could make clear water using cascade
aeration system without any chemical reagent.

raw water

Bekasi, Jakarta,
Indonesia

aerated water
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cascade aeration system

Underground water contains iron and manganese in Jakarta plain, Indonesia.
Well water was clear. But the brown colloidal particle was formed soon.
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High concentration of iron and
manganese in a tube-well water was
treated by a cascade aeration with
an ecological purification system.

Pre-treatment of
cascade aerator
using biological
activity of bacteria,
algae and
animals.

Shower aerator Cascade aerator and
Oxidized by photosynthetic organisms

18 3T
/ e | s S o Final treatment
- ~ of slow sand

= ‘;a Slow sand filters filter is in his
@lﬁ garage.

l Filtered water
R reservoir

o Mr. Jun Kinoshita




Use of natural slope, drinking water could be made by EPS, Bolivia, 2008 by Toshik Horo 3606

Pump for groundwater

Use of natural slope, pour in sand filter
and source water tank

3 steps of gravel filters
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After 4 days, filtered water became clear. After one month, the water
became drinkable water, in which coli-form bacteria form was not detected.
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Apam Napat Art Project
(Mr. Sohei Iwata
# managed near Kolkata
% in 2008).
Aoves




At the foot of mountaln 'there IS a
reed plant where underground

water leaks out. Porous pipes were

set to take the subsurface water
which is suspension free water.

Nishihara waterworks,
Suzaka city, Nagano.

One filter area: 6.8m x 13.5m = 91.8m?
One filter capacity : 91.8m? x 5m/d = 459m3/d.
= One filter can supply for 1,500 persons

'Two filters can supply for 3,000 persons

(459m3/d + 0.3m3/d /person). &

(918m¥d + 0.3m3d /person). £

Raw water:
Suspended Solid
free of subsurface
water.

Over two years,
there is no
scrapping.

This is almost no
work for
maintenance.

Super clean deIrcrous water

- Nest of grazing animal without any chemicals.
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EPS is Wise Application of
Naturel Purification System

EPS with URF is
simple system to
make natural clear
spring water.

Try this, you can
make this system

by your self.

Storage

Karasawa WTP (2,200 m3/d

for 9,400 villagers from 1977)

at Altitude 990 m, Yamagata

village, Nagano, Japan Settling

Filtrate storage tank

= Surface water of river Karasawa
Settling basin

We would Ilke to recommend to mtroduce a two stage
URF to deal with turbid water. It will make it easier to
drain the sludge from the URF and also make the SSF
less likely to clog.

Slow sand filter : 5 filters



Solving filter block problem in Samoa. Part 11.

EPS 2025-OBW

i The German consultant who Nov. Part 11:90-99
,Alaoa WP, AUQUSt 2009"7 < Avager VLD, altor [HEaetar. designed it could not have 10 slides

Cia === imagined the heavy rains of the
— S — tropics. The Okinawa team
recommended improvements to
prevent extreme turbidity in
tropical regions where heavy rain
occurs.

\M \\\\ ‘

\?
§/ ‘.tr‘/!,',_.‘- >
Agreement to \/J

\§ -

JICA EPS

tra_ining in - Samoa Water Authority.
Miyako-Island In order to check the training effect, | visited to Then, Miyako-Jima‘s Water
from 2006 to Samoa with Mr. Akito UECHI from Miyako Supply Model Project in Samoa
2008. Water Wks in 2009. from 2010 to 2012 was done.
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Alaocoa WTP in Samoa, after heavy rain.

During heavy flooding or rainy days, = Shallow depth is key.
high turbidity blocks sand filters.

This filter block was
happened by the
misunderstand of the
real mechanism.

. Slow sand filter system

. is not simple mechanical
filter.

This is a real Ecological
Purification System.

Slow sand filter problem
in Samoa was solved by
ecological point in 2010.
YouTube /13:45

https://www.youtube.com/
watch?v=Kkk-wdIHui4
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B e Pt o - N

1 Samoan people used non-treated water
(non-purified water), before construction of
Alaoa Puriﬁcation plant ( 1984)

constructed 5 slow sand filters only
during 1984-87.

Er-'“ Roughlng fllters
3 : Dorsch consult (Germany) _. S

constructed settling tanks and Up Slow
flow roughing filters in 2000 in sand
order to reduce the extraordinary load filters

of surface run off by storm event.

{ TR
http://www.cwsc.or.jp/cwscpanel/wp- ’ https //eps watervision.jp/wp-
content/uploads/2022/10/AlacaDurch- content/uploads/2025/04/Alaoa
Manual.pdf — Miller site —> Durch-Manual.pdf

Somaon Make Laframiy
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Somos Wate dmthorty : centrol well i
adhvg t ~___.___.‘:‘.\..._.§.‘. 1 Settling tank
Ao Tt Mgyl ot P ” D< T r : :{{' ! 3 Diameter 17.8 m
L) TR R - p— 4 & - . T e U“II?’ ‘"h? Af'ea 248.8 m2
ey AN oo | ARy 2 tanks
V.4 , / - Retention time: 3.3 hrs
e G S SIS st hon Studge withdrawal M_'
T | maoa Power House Settling tanks
16,86 ' Up-flow Roughing filter: Fine, light
E}_’ iﬂ._.__ Retention time: 3.3 hrs _ ek Diameter 11.2 m particles are
TSN | getlling Tank Rocghi Fiter gp ﬂohm-, g L Areq 98.5m2 adhesive to
'l| S A o =7078m/h Ve =1m/n f.l‘:"-‘( ng 4 filters the gravel
—@B JBENE % Settling tank ilter: Filter rate: 1 m/h surface
East Vaisigano - .
River Intake. — = outlet weir =~ g ]
H 730 mm deep gravel layer 4 - 7 mm . f e s
'l"-‘}'ér'a Slow 500 mm deep gravel layer 8 - 12 mm ¥ i oniflow:vefre
1 S a nd ':ﬁhz re 500 mm deep gravel layer 14 - 18 mm §§
* i 1 Slow Sand Filter Chlormation 250 rm deep gravel layer 20 - 25 mm 10 slow sand filters
. o 8 =y Filters Ve 0125 m/h Natura/ Tmg /4 Balanci "
i e W - - . alancing ) From settiing tanks -—]>< Iﬁ
Diameter 28 m, Area 616 m2 Crossing wes! 3 m/d Down flow WS Mear i
Iame er m, rea m Vaisigano River Chamber dirty wash water —-
5 filter ponds, Flow rate: 3 m/d
Slow Sand Filter o iy
=Ecological Purification System N ! —
: Purification was done by the WD 400 : -1 Raservol
function of biological communities ND 40 fo]-aey L _een |
. : ) z.5o\*4| = ~ira)
It was the f hain. . - . N
twas the food cha The filter rate is 3 m/d in German manual. SRR § 1.,
' = o 2 The Biological Activity is high in Warm Samoa. To Distibution

Fuluasou WTP

We checked the performance of higher flow rates. _
One day demand in Samoa : 0.1 to 0.3 m3/day person  in Apia.

English standard rate: 5 m/d (0.2 m/h).
Present Thames rater: 10 m/d(0.4 m/h) 616 m2 x 3 m/d = 1,848 m3/d x 5 filters = 9,240 m3/d = 30,800 persons
Our experiment in Samoa:2013: 5 m/d; 3,080 m3/d x 5 filters = 15,400 m3/d = 51,333 persons
5 m/d, 10 m/d, 20 m/d 10 m/d; 6,160 m3/d x 5 filters = 30,800 m3/d = 102,666 persons

= We got Any rate is good result. Population of Apia = 36,000 persons (2021) 93
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AT Sar b, o Short

S AR il retentIOn
Shidge withdrawal M—' time.

Almost no
sand layer.

Large mud on the bottom

8

Elasped Time in Hours

12 16 20 24

We - :
E> reduce @
flow rate : F.

The ldeal is a calm surface.

Retention time: 3.3 hrs (design)

centrol well

l e
H " ?_“','x, ;; g J
R || R 13

ontler valve

" Shallow depth:
2 67 cm Active

'
e 0 L
'

Tm much oxygen
sand | bubble
layer formation.

v o photosynthesis:

Lifted algal mat with mud

We recommend:
Put sand.
Make shallow depth.

in case of shallower depth.
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Water depth is the key for ecological purification system.

Role of algal mat in slow sand filter,
shallow depth is key: experience in
Samoa - YouTube/ 5:05

https://www.you
tube.com/watch

?v=0t-KAméTuaY Thick mud layer was seen

on the bottom at Alaoa No. 1

.____deep filter on 26th Nov. 2010.

Present

depth: [ High pressure
220 and low radiation
cm on the bottom.

J Hardly growth of algae at
the bottom due to low

radiation. Easily block.

Depth of Fuluasou WTP was also too deep.
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Beach sand near a river
mouth was washed to
make a shallow depth of
slow sand filter pond.

| knew there was
only sand layer on '
bottom porous

brick in slow sand
filter pond in UK.

Over-flow

Deep to Shallow Mo ' A from the
| Only the sand was put balance
# on the gravel layer using tank of
—=> sl a cloth to separate them. ank o
g filtrate tank.
High Biological activity 96



ahe Supernatant "~ P 1=

core s | Water depth =
s | 18 1 Meter

over the
2009' 4. gravel layer.

Duwrsa § Commudy

[

Up-flow Roughing Filter Drain
0 L. Large area of gravel
BABITLh: - surface is important
s8aaSs00 o2 to adhere suspended
R| = matter.

Biological communities
active from bottom to top

Large pebbles and large gaps

B Ll Bt hr
| | g gravel Clear water
{ wsih e with small - fvor bed.

crushed
. stones.

Occagi-onal
drain l water supply of DO
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Advise for a better plant system to Samoa

AT e i S e R DR I
PO SRR BrCR R Bl Borch B B0 SR SETeR. 50

Improvements

Reduce inflow Thicker gravel media ‘ Make §ha|low depth to the
=Easy to settling =Expand active area = Activate algae Purification
DB LSO ! Function.

5
| March18-19, 2008
nn | ——bem == I5em —edom -EeESM
5 15 k ! | |
Em [ i e
i July 20-30, 2008 Shal |OW
o Sl o 25Cm e dStm ~e-b50m . de?th IS
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i K | {_enfledence algal activity.
210 : : ! ' | |
jou S——=____ for _
# % | settling

o

0 4 8 12 16 2 2
Elasped Time in Hours



Stuffs of Samoa Water Authority presented their activity
at the 5" Conference at Nagoya, Japan in 2014.

-
“aot' )
e

They made
shallow water

LONCLUSION

ﬂ_ Shallower water depth improves
~— | SSF Performance

-

* Increased uplift of algae

* Increased sediment removal

 Self cleansing process reducing
scraping frequency

* Reduction in SSF scraping -
Reallocation of manpower

PROGRESS IN
SLOW SAND AND
ALTERNATIVE
BIOFILTRATION
PROCESSES

Lyt At
e,
[o] S s 17:10
https://www.youtube.co

m/watch?v=Ht6Axz8Lwls
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Every Rural People for Safe Water in Fiji Part 12

EPS 2025-OBW
Right to adequate food and water Nov. Part 12:100-119

36.-(1) The State take reasonable measures within its available
resources to achieve the progressive realisation of the right of every
CONSTITUTION person to be free from hunger, to have adequate food of acceptable

THE REPU‘I);PL . quality and to clean and safe water in adequate quantltles He returned back to
¥ JICA Training at Okinawa, in August, 2011 J— FIjI. He made a
. ~ | model to make safe

https://www:.fiji.gov.fj/getat

1. i < | drinking water by

238C2h3n_“;3”g€/3 ai13cddc0 dc73 y | EPS technology at
| the yard of

f290672ddae0/2013- | Department of

Constitution-of-The-

) -j Sewage and Water.
Republic-of-Fiji.aspx }

Water source was
rain harvest tank.

EPS

Public Seminar/
Workshop

The PM had attention for
EPS display during the

s 3
it E&of el S

RIFICATION SYSTEM

p\'::;\esx,a‘;ofs 3 World Marine Time Day on
from 32" Sept. 28, 2012.

Mr. Vishwa Jeet informed
the PM on the functions of
the EPS and reference to
¥ JICA was made.

ECOLOGICAL

)Fuuan peple made EPS pla S by iemselves
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| : 4 Kick off Workshop on Jan. 16. 2013. at Holiday Inn.
' Commander Francis B. Kean, Permanent Secretary,
Ministry of Works, Transport, Public Utilities.

-

cleaner water

The Fiji Times ONLINE
‘Quality water for all

Ecological Purification

N System in Fiji, 2013 for
. Safe Drinking Water -

YouTube/ 3:05

Beginning of Ecological
Purification System (EPS)
to make safe drinking
water in Fiji / 1:45

https://www.youtube.co
& m/watch?v=wxAGhjx7e40

He explained using
rain harvest tanks for
the EPS system in Fiji.

https://www.youtube.com
/watch?v=kbCaSAACQZ0
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EPS technology is our

technology for ours.
: THE FIJIAN GOVERNMENT We can m};ke it Zy
KALOKOLEVU VILLATERS WELCOME ACCESS TO CLEAN DRINKING WATER 7/17/2013 ourselves.

More than 270 villagers in Lami now have access to clean ana safe drinking water
»‘.( through an ecological purification system (EPS), thanks to the partnership between
14 the Department of Water and Sewerage, the Water Authority of Fiji (WAF) and the Quality Water for

Japan International Cooperation Agency (JICA). All : Safe and Clean

| The EPS, which is the first of its kind to be installed in a local rural setting, was Water Project in
: commissioned by the Ministry of Works, Transport and Public Utilities permanent Fiji, 2013 -
!‘ secretary Commander Francis Kean in Kalokoleve village, Lami yesterday. YouTube/ 7:43
Commander Kean said the pilot project was aimed at improving accessibility to
| clean water and sanitation to people living in rural areas. https://www.youtu
§ He said this is a major milestone for the country and Government in particular in its be.com/watch?v=
' desire to lift the living standards of people in the rural and maritime areas. VIr2EOS1PMA

“Improving the living standards of the rural citizens through better accessibility to
clean water and sanitation is one of the key priorities of this Government as
enshrined in the Peoples Charter for Change, Peace and Progress and
Government Roadmap to Sustainable Development in the medium term,”
Commander Kean said.

NAVATUVULA VILLATERS GET ACCESS
TO CLEAN DRINKING WATER 9/12/2013 ‘

verend Uraia Peni Volavola, left, JICA}' 1ji resident rep esen tah Shumon & h:ara and \Lu'us
permanent secretary Commander Fra I\eancu ribbon to officially co»
purification system at Kalokolevu Vi 1]

Opening ceremony of
public tap on
September 11, 2013.
at 2nd EPS.
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Generakbacteria: many Germ : Fec_al Coli-form General Which level of
€ | in the natural 8ayironment Cholera Coli-form bacteria bacteria water, we need?

Group of coli-form bacteria : anindicator D Reduce Risk !

of pollution: many in the natural environment

Escherichia coli ; indication
of intestinal bacteria.

. - I S . —I

Fecal Escherichia coli : I
! an indicator of fecal contamination |
| of mammals.

EPS water is germ free.

Right to adequate food

oo
Px ]
e and water Germ free! ;
IS 36*_(1) :tt o cle an an dt We can drink it.
S Bl Sate warer in adequate | Aug. 2011 P in 2012 o Jan. 2013 2 Pilot Plant
THEREPU(I)?.FLIC OF FIJI quantities. JICA training Model in Fiji Kick off in ViIIage
103




The model and the actual plant are different.

Sediment heavy muddy matter
- Rain harvest tanks of 2.7 tons

Pilot plant was
constructed in
Kalokolevu
Village by B
DWS in 2013 L

KALOKOLEVU VILLATERS
WELCOME ACCESS TO
CLEAN DRINKING WATER
July /17/2013

Non- trated
water (=) .

ThIS plant held a grand water-
opening ceremony.

However, there was a problem
with the water occasionally
becoming cloudy from the tap.
As a result, a request was made
to Japan for EPS experts.

\cloq J
ﬁl’rapped )

\pipe. y

Receiving tank

control the
flow rate
and hard to
catch filter

mud in URF
easily was
drawn back
to existing
distribution

There's no need to be
afraid of making

mistakes. You fail and

realize your mistake.

q—lard to keep water level of EPS
and constant natural flow. EPS
water happens to drain off, and
dry up frequently.

.\ By improving, you will
deepen your
understanding and
become better. It's good
) to make a lot of small
mistakes.

I Nakamoto pointed out !

I important weak points !

‘ ' to improve some

. I points in Nov. 2014 . !
URF S = === === ===~ :

- \gravel EPS Clean
By the ball A sand water
tap, water =8
flow was ¢ 30
stopped.
Dangerous
fonctio " g Public
function. | Bl @ 09— ____.
- / i ‘A system that, taps
i | prevents ' (TN T g
{\rlggted =~ 1 turbidity from 1 - I%onﬂt stop
water \ returning. \ e flow.
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Nakamoto advised the
fail-safe system for
inflow trouble of back
draw in Oct. 2015.

URF

Storage tank with
over flow function

%

-
o Fail safe system
o against back draw
o in case of low
: water pressure. Ideal inflow system
which was taught at
\ JICA training in Japan.
/One way valve is No|2 Llr No.3 -71I" = '
necessary to protect . 5 Infl o) ;}—_’
draw back of mud, Outside he insioM| 1§ SN
when water pressure is z T URF T Sty
low in the existing pipe. / i > e | R
This is the Japanese N aa // RN
\ Standard. y LS e
T__ 0% 2i8G QUL
Fail Safe system against back draw in - = K ¥ il 2823
case of low water pressure. el 2R
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Massive over flow from EPS to keep
water level over sand layer. If the inflow
is small, the water is easily drain off
through the sand layer. Sand surface is

Present Kalokolevu EPS is hard
to regulate, check the flow and
difficult to catch filter clog.

easily dried up. This is dangerous to
small aquatic organisms.

v

There is a risk of
leakage of coliform
bacteria in the filtrate.

AV

Repair idea of the
existing Kalokolevu EPS.

When inflow system
change to this. Flow
control becomes easy.

This flow system
is also against /

back draw to
existing main pipe.

The water level over the EPS
can be kept by the siphon cut
system for filtrate.

This is to keep natural over flow
from the bottom.

Filter clog is easy to catch.
Accumulated mud can be
easy drained off.

We propose to insert a small balance tank
with over flow function between EPS and
Storage tank at village center. This balance
tank is to keep natural flow for EPS.
Excessive over flow is not necessary.

A small amount of the over flow from the
balance tank is enough when the storage
tank with ball tap is full of filtrate.
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Comment on

more use of EPS
water in a village

EPS capacity of 2,700 liters tank

radius (r) =0.7m.

Crex-rx r) =154m2

2700
~ liters

1 tank— § i

0.83
liter/min : ’

50
liter/h

1,200 '
liter/day

Save
water
Keep
tap
close

One day lost:
This amount
is the lost of
one open tap
during one
day .

2,700 liter
tank

1.66
liter/min

100
liter/h

2,400
liter/day |

s

2,700 liter
tank

flow rate filtrate Available persons
. . . = : . . remarks
m/d|em/hlm3/d| liter/d| liter/h|liter/min| 2 liter/d| 6 liter/d|100 liter/d
2 8| 3.1 3,080 128 2.1 1,540 513 31| Original flow rate in UK, 1829
5 20| 7.4 7,392 308 5.1 3,696 1,232 74| English standard rate
10| 42| 15.4| 15,400 642 10.7 7,700| -~ 2,567 154 Present Thames Water rate
15| 63| 23.1] 23,100 963 16.0 11,550~ _3,850 231 E’Q'SSible rate in warm region
20| 83| 30.8| 30.800| 1.283| 21.4| 15.400| 5.133]  308|Possible rate in warm region
L . Drink Drink
- Drink Cook Cook
Shower

P

amount of EPS water.

URF:
Up-flow Roughing Filter

EPS:

Ecological Purification System

EPS

: 16.6
: Werimin i V i ﬁtl‘@&\
1,000 i ' T
iern & 4 1. Block distribution system for
24000 | water is recommended.
liter/day !
24 m3/d .
> 2. Install more public taps for
2107 villagers.
516 7 [8 .. . .
3. Training for the save the limited

(natural down flow)

v- gentle flow for EPS
8 ’ \_t_'='—j over-
] b flow

BALANCE Tank :

Siphon  gyer-flow to kee

break

There is non-detected leak,
therefore we can install EPS
pipe with may public taps in a
small village (even up to 200
persons).
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Sites visit on 03/07/17 x“::&
Naivucini

C-11NaKorosule x o e “ ?g

e : N 2z B person
A . C- d N T 1 ;-‘: LR

......

l 2% \4 é‘ ‘.‘t e
L2 Present -
w. = Receiving tank
9 _Nfa.ivqcin _‘_5;‘"‘1‘7'-';.5?_ S

-
i
-

iy '-“"ﬂl :
= J.“" -‘“."ie,‘

M

: 6 liters x 100 persons = 600 liters PR oQ°
S Iégeors“;(e%g 0 persons 6 liters x 200 persons = 1,200 liters  Strg-2 ) ,/’\x‘o‘a v

More use of /’g&e«\ PR\
EPS water is >\ 2,0 eps URE-7 &
key to be -\ Strg-1 Blc JF

better quality. L B Stem pipe %\ <

over-flow Tank (1): STORAGE \g ’
= , [ v:m ball tap Tk (@ With ta S \ 4 R
} S p - 4_———_-_— 4 2,700

“relere, LIk T 1,000 2,700
- 1,000
R 108
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Comment on more use of EPS water in a village If there is non-detected leak, we can install long
distribution pipe for many public taps in a small village.

Up to 200 persons | .
in a village Up-flow Roughing Fller 8 oiogical Purification System

=1, (natural down flow) BALANCE Tank : If there is no leak problem, we may

Siphon — gyer-flow to kee; L. ) ) ,
break  gentieflowfor EPS  connect to present distribution pipe
P\rﬁ over. in case of a small village. But this is
ow . .
risky. | cannot recommend this

connection.
tap
Tank 1
200 to 500 persons URE
in a village We supply EPS water by new EPS pipe o) ey €PS BALANGCE In case of additional storage tank
line with many public taps. Or we install Al % lggﬁ:ﬂ\;iflh ?T?(R,;\QE
itional storage tanks for EPS water : Tk 0o STORAGE
additional storag . / q . P Tank (2):
And we supply EPS water by new EPS S = = U with bali tap
pipe line with many public taps. ""»;r_ kit [=

Present -
More .500 persons receiving tank ‘
in a village

Small Balance Tank:
with over-flow Small Stora%e Tank(1) :

= with ball valve & over-
| ﬁr%ilow Small St?ra e Tank(2) :

A T with ball valve
d_\:z._\- ) <4%' p—
Pub \L\g?ﬁ ‘o
k- /IC t iy ""ﬂ\?*& Ly P 1
ehe, s & TE g RS t9ps &
We install additional storage tanks for EPS “Toy "9Ps
water. And we supply EPS water by new ._—=— Small Storage Tank(2) :
EPS pipe line with many public taps. Eﬁth ball valve

e Pupy;
[ ; Ic
L "‘Qﬁik' tchent?%s&
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——— T — = — : et

L et 9. Y UNDERSTANDING HOW THE ECOLDGICAL PURIFICATION SYSTEM (EPS) WORKS:

FURIHEAT“]N SYSTEM? Basic EPS system is composed with 3 tanks (URF, EPS and BALANCE)
An Ecological Purification System or EPS [

URFE
Up-flow Roughing Filter EPS: Ecological Purification
=1 —. low.

@ e . System (nafural down flow) BALANCE Tank
is a method of purifying water using over-liow to Kee,
e S Siphon  gentie flow for EPS
brea

natural resources such as stones, gravel
and sand stored in two or three different |
tanks where water will filter through the |
stones, gravel and sand as a purification
process before it is ready for drinking or
consumption.

Tank3 In case of

optional
Algae grows on the sand surface to BALANCE Storage tank
B 9 P Siph RA
provide oxygen and trap particles and over-flow break Tank NGE
i z with ball tap
remove nutrients.  Other  micro-
organisms decompose organic matters. y tovont 2
This food web results in the removal of - G T
5 8 : rtment r
impurities  (organic/inorganic  and > B A _?}E 00 ViaEr anC SOWRrann 18
NAYOLAU VILLAGER DRINKING WATER THAT HAD BEEN resp for the impl of

pathogenic) in the process, resulting in . ; — ; ; -
purified water. Ecological Purification Systems in Fiji using I. Water flows from source inta the Upflow Roughening Filter algae growth and ather micro-organisms (established
Contact Adiress | biological processes of nature to clean and Tank (URF) which has gravel. ecosystem) present to purify water.

This system does not require power or .
Level 3 Nasilivata House, Samtabela, Suva. purify water for

chemicals. It is cost effective and easy
to construct.

2. From the URF Tank, water then flows into the Ecological 3. With the slow filtering, water then passes into a storage
Purification System Tank (EPS) which consists of sand with tank ready for consumption.

World Water Day 2018. March 22/23 Lautoka, Fiji

i Rece/vm tank : Sedlmentat/on
Nature for Water - kil

Phone: (678) 3310 575 Fax: (578) 3310672

human consumption.

Up-flow
Roughing
Filter

" 4

Natural
Down flow
Sand Filter

Storage tank for
Clean Filtered
Water

The Fiji Water
and Sewerage
Authority uses
models to actively
explain the EPS
project.

New movement
to make more
larger scale of
EPS concrete
plant arises by
own activities of
a rural village in
March, 2018.

e

110



Ecological Purification System for Fijian 2,700 Rota Tank Plant
De5|gn by H|de (Hldemltsu EGUCHI) and Nobutada NAKAMOTO

s B ’_._'_

Operation ;nd Maintenance Manual June 2016

INFRASTRUCTURE
e TRANSPORT

e‘B \

~ JUNE 2016

_— \
I \
\ B
\ «8 p DEPKRTMENT OF WATER & SEWERAGE
\ _—
\ _—
\_—

Wi g

OUR LIFELINE

Ecological Purification System

Operation and Maintenance Manual
g

.-
jica’

https://eps.watervision.jp/wp-
content/uploads/2025/04/160
614-Eng-Fiji-EPS-
Manual_Eng.pdf

T i)

https://eps.watervision.jp/wp-
content/uploads/2025/04/EP
S_design.pdf

https://eps. waterV|S|on Jp/wp-
content/uploads/2025/04/Fiji-
EPS-2016-tank300-
2700CAD-Design.pdf

Construction Guide June 2016

the base.)

2 1) Inlet pipe size is 1inch and is fixed with a clip to avoid any damage of the
inlet pipe by shaking.
2) Flow rate can be controlled using a control valve (1 inch size) by watching
the pouring of an inflow water. (Suitable valve setting height is 1,100 mm from
«

4) The height difference of 100 mm between the top edge of the inner pipe (4
E inches) and the bottom height of the outlet (over-flow) pipe is requested to
keep the level of seepage water from gravels. In order to guard the outlet pipe
against the excess floating scum, the larger size of gravels are heaped up the
outlet pipe
5) Insert a mosquito mesh (plastic) between the bottom a large gravel layer
(100-150 mm size) and a gravel layer (30-50 mm size) to avoid dropping small
stones from the gravel layer and to easy drain the accumulated muddy matter.
6) One drain pipe and valve are set near the bottom of the inner pipe to easy
drain.
6) Open (cut) windows are covered with chicken mesh to avoid fallen leaves.
And one cover near the inlet pipe can be lifted for a caretaker maintenance.
7) Each tank connecter must be tightly connect from both sides (inside and
outside) by two persons. Then the empty tank is filled with water. After the
confirmation of no leakage from the connect point, this tank can be filled with
the large gravel, mesh and small gravel.

7 |

gy rerE

8

| jica’

A

E . OUR LIFELINE
PRASTRUC TURE
& TRANSFORT

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.

Ecological Purification System

Construction G!ljge
//// \\
\\
\
\
1 9399 —
\ ‘OF WATER & SEWERAGE

,-\

o jica’
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Nakamoto trans|ated the EngIISh manua| for Ecological Purification System for Fijian 2,700 Rota Tank Plant ixa
. . . Design by Hide (Hidemitsu EGUCHI) and Nobutada NAKAMOTO | ams

EPS construction and maintenance into JICA 16/3une/2016 o T =
Japanese for the benefit of Japanese experts gl —l s | s

. wnut] B = =
and volunteers coming to Fiji. » — ] 'AHW:| = _
| provided these guidelines to the JICA Fiji office iy | il 1= | ] B | I

. : : i | et | 1t 1] = —
and made them available online via QR code. | S O i i 7 0

- B
BAEBDOHSERESHEIFEDJICA e I : =

oD & — o
A y_%gT%PﬁlL_}%Hj L/Eo g i I & » VRSION - (1610601
' https://eps.watervision.jp S, —2 700mkso SR £W5E HE BIIEA M o 9
&E& W @Y Jwp- IOFH PAESR WHEE JNCA 201656H16H M 8 JICA

OUR LIFELINE

e content/uploads/2025/04 =5 =t T 3=
v /160712-Jap-Fiji-EPS- i Wi ir EIZKED@gﬁx}efﬁi&lﬁm}e’f’%‘“ﬁéwD
. = R \JICAj I y_ggTDPﬁlt—}ZEHj L/fk:_-.o

Manual.pdf
u Ecological Purification System o -
E . = | https://eps.watervi 1 . oA .JT

Ot

sion.jp/wp-
_ _ content/uploads/2
e el 025/04/Fiji-EPS-
B 2016-tank300-
NS p—— > 700CAD.

DEPARTMENT OF WATER & SEWERAGE
JUNE 2016

N s> | DesignJPN.pdf

—
. ] )
JICA
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Eoslegical Prification Systan desipn

ERICH MI3E) § MATE. JCA 6/ /2006
VERSION H-1

Sedinent washout

URF 2, T00L

Pipe clip

QOGO

C -* O P
C of ",g

Q

xz Over flow & Clog indicator
il

2 Grawl

Gontrol valve 25em

2m(1 )pise

Base to Valve 1100mm

szbrave| § mosquito msh

[ |
| brain valve Draia valve }:”"‘"" kein Gate valwe
= L Orer X0m 7
=15 S I T
Drain —
Drain valve _
Z L 16m
4 Drain

1) Inlet pipe size is 1 inch and is fixed with a clip to avoid any damage of
the inlet pipe by shaking.

2) Flow rate can be controlled using a control valve (1 inch size) by
watching the pouring of an inflow water. (Suitable valve setting height is
1,100 mm from the 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.

4) The height difference of 100 mm between the top edge of the inner pipe
(4 inches) and the bottom height of the outlet (over-flow) pipe is requested
to keep the level of seepage water from gravels. In order to guard the
outlet pipe against the excess floating scum, the larger size of gravels are
heaped up the outlet pipe

5) Insert a mosquito mesh (plastic) between the bottom a large gravel layer
( 100-150 mm size) and a gravel layer (30-50 mm size) to avoid dropping
small stones from the gravel layer and to easy drain the accumulated
muddy matter.

6) One drain pipe and valve are set near the bottom of the inner pipe to
easy drain.

6) Open (cut) windows are covered with chicken mesh to avoid fallen
leaves. And one cover near the inlet pipe can be lifted for a caretaker
maintenance.

7) Each tank connecter must be tightly connected from both sides (inside
and outside) by two persons. Then the empty tank is filled with water. After
the confirmation of no leakage from the connect point, this tank can be
filled with the large gravel, mesh and small gravel.
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People loved the latest advanced
| technology. However, there is

| suitable technology for each
country. That can be maintained
and managed by local people.
That is EPS.

https://www.you
tube.com/watch
?v=vji0ay-7GA8

TEM

S

EPS

Public Seminar/
Workshop

“ An approach to
securing the safe water

EPS Fiji Wksp

el B et gl i e 2019 for safe
12 & 13 March 2019 EPS Seminar/ University water/ 7:08

@ Japan-Pacific ICT Centre, USP Laucala Campus

of South Pacific, Suva, Fiji | Fiji JICA planned that EPS publlc seminar at the end
March 2019/ 4:32 of 4 years EPS JICA contribution (Nov. 2014 to Dec.
2018) in Fiji by Nakamoto on 12 and 13 March 2019.

Nakamoto prepared the plan of the workshop in Fiji before

Day 1 09:30~17: 00 Public Semlnar (Inc. refreshments & lunch) ¢

Main Presenter DrNobutada NAKAMOTO > returnlng to Japan In December! 2018
e e However, upon returning home, concerns arose about my
Dy 050041550 Workeho & Sty Tout o s health, so my lecture was quickly changed to an onllne one

Workshop - Demonstration of EPS Construction

https;//WWW.yo from JICA Headquarters in Tokyo.

By Mr Makoto YANO, Okinawa Blue Water, Japan

ECOLOGICAL PURIEICATION SYST

Study Tour - EPS Ste Visi fo NAKINI Vilage (el utube.com/wat One month after the workshop, | underwent heart
4\ 18:30~20:00 - Evening Reception (Cocktai Party) will. | Ch?v:fEngthf bypaSS Surgery on 19th, Aprll, 2019 SIX and a half
egistratiol required at Day 1 (close at 11:30) due fo limited space N
jICA o ,ﬁ st et S0Py Oy et et (RIS Mw&t=23s years have now passed (November, 2025).
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Fijian Minister for Infrastructure opens the
Ecological Purification System Project at USP
(The University of South Pacific)

https://www.youtube.com/
watch?v=iBcjbocOleQ&t=2s
11 min 21 sec

Fiji Government

The implementation of community based Ecological Purification System was made possible through
the funding of government.

The Fijian Minister for Infrastructure, Transport, Disaster Management and Meteorological Services
Hon. Jone Usamate, in saying this, officiated as Chief Guest at the opening of the Ecological
Purification System (EPS) Workshop which was held at The University of the South Pacific.

The EPS is a chemical-free and energy-free water purification technology which was initiated by
Dr. Nobutada Nakamoto, Professor Emeritus of Shinshu University in Japan.

Also present at the opening event was special guest was Deputy Vice Chancellor of USP Mr. Derrick
Armstrong.

The workshop is a two-day event hosted by JICA from 12-13 March, 2019 at The University of the

South Pacific ICT Centre in Suva, Fiji. 115



" :‘/ / ﬂ/’}é:
L = o
7/‘." ""l \ g

e | . V
s ' / .




EPS

Public Seminar/
Workshop

Day 1 09:30~17:00 Public Seminar (inc. refreshments & lunch;
Main Presenter - Dr N butada NAKAMOT
P

Day 2 09:00~18:30 Workshop & Study Tour (inc. lunch)**

Workshop - Demonstration of EPS Construction
By Mr Makoto YANO, Okinawa Blue Water, Japan

Study Tour - EPS Site Visit to NAKINI Village
18:30~20:00 - Evening Receptiol

egistration is required at Day 1 (close at 11:30) due to limit

tact JICA Fiji Office by email: jicafj-

/' <N
4
T =

Fulan»fpople made EPS plf\n s|by théinselves.




EPS Public Seminar/Workshop 11:30-12:30 Principle of EPS, Q&A E PS
Ecological Purification System
for Safe Drinking Water

- Application of Natural Process -

NAKAMOTO NObUtada’ Dr SCInece Ecological Purification System
Prof. Emeritus of Shinshu University |  for safe brinking water

- Application of Natural Process -

. . ) e Ecological Purification Syst

Eco-friendly technique to make artificial "o SateDrking ter
{ f

. NAKAMOTO Nobutada, Dr. Science - Application of Natural Process -
spring water S e ot Ui b
e

ke safe drinking

m
EPStO oal our technology-

waterisf

Remember Three Steps
1. Knowing is NOT enough. We must APPLY it to something useful.
2. Willingness is NOT enough. We must PUT it into the PLAN and ACTION.

3. Putting the PLAN into action is NOT enough. We must ACCOMPLISH the goals.

7min 08 sec

CONSTITUTION
(0) 3
THE REPUBLIC OF FIJI

This Constitution issued
on 7 September 2013.

36: Right to adequate
food and water

the right of every person to have adequate
food of acceptable quality and to clean and
safe water in adequate Quantities.
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Cleaner Water Project by EPS (Ecological Purification System:
Wlse Use of Natural Phenomena) for Rural People in Fljl

2 pilot sites :Kalokolevu and Navatuvula of 2013 project. EPS project
ke onie| completed 2015 fiscal year : 46 villages . Another 12 villages were
"8 completed until May 2016. Total village sites were completed 60 (58 + 2

pilot sites) until June 2016. 98 wllages were completed until Jan. 2018.

| A ; i EPS project started from

e ave o8 Wil e :43 Kalokolevu and Navatuvula
S e GRWE in 2013

 \ :

&
e
)b %

/ Sawanikula:
a ozu ail } §
|| c4Nadakuni F
igq ;, C¥Gus;
4 f_‘&:ﬁﬂ»_\
C-18Navunikabi B O

* N5 3 i UL | sl )ICA short Expert
o @ 4 | a5 Do eCTO  jica volunteer JICA Volunteer
; = 2t X 3 : . Oct. Nov. Hide EGUCHI ';&n;ungOlRl
el IAMEES W RS : A £ 7 8 times: each  2015-16  jop e JICA staff
R--rmw S A 5 ; ¢ %bciut 1 month K. OHARA A. KANI
50 kim | -

EPS Englneer Meetlng 2015

98 EPS plants were completed until Jan. 2018.

Project was supported by Fijian government and JICA president visited Kalokolevu on April 7. 2018
JICA assisted only advice.

This Fijian EPS project for rural people still continues until now by Fijian government in 2025.
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IEPS is Wise Application of Naturel Purification System. | Part 10.

e Ecological Purification System | EPS 2025-0BW
A= s " No.Part 10:81-89
gL i 9 slides

Settieg Basn

Wise Application of
Natural Phenomena

Rural people can

manage this system. Raw Jo
Water

Rapid Sand Filter

Setting Basin Storage tank

Chlorine is essential I
for safe water.

American RSF is a
commercial filter. SSF

Simple sys(eyﬁ canbe easily ~ Small simple system is of EPS is a natural filter.
managed by local people. suitable in rural area than
high tach system inurban Think about where the money is going.

area.

81

https://youtu.be/2r8MWh6qSPA

|Every Rural People for Safe Water in Fiji | [Part12.]
EPS 2025-0BW
Right to adequate food and water Now. Part 12:100:110
b 36.-(1) The State take reasonable measures within its available
e resources to achieve the progressive realisation of the right of every
CONSTITUTION person to be free from hunger, to have adequate food of acceptable

quality and to clean and safe water in adequate quantities.
Pl JICA Training at Okinawa, In August, 2011
> -

He returned back to
Fiji. He made a

'] model to make safe
drinking water by
EPS technology at
the yard of
Department of
Sewage and Water.
Water source was
rain harvest tank.

UBLIC OF FIJI
https://www.fiji.gov.fj/getat
tachment/a3cddc01-dc73-
4823-83b8-
f290672ddae0/2013-
Constitution-of-The-
Republic-of-Fiji.aspx

The PM had attention for
EPS display during the
World Marine Time Day on
Sept. 28, 2012.

Mr. Vishwa Jeet informed
the PM on the functions of
the EPS and reference to
JICA was made.

https://youtu.be/IKk3yQBghYE

Solvin

JICAEPS
training in
Miyako-Island
from 2006 to
2008.

g filter block problem in Samoa.

The German consultant who Nov. Part 11:90-99
designed it could not have 10 slides
imagined the heavy rains of the
tropics. The Okinawa team
recommended improvements to
prevent extreme turbidity in
tropical regions where heavy rain
occurs. - ’

& Intake Bar Screen filter ~ Agreement to b
Samoa Water Authority.
In order to check the training effect, | visited to Then, Miyako-Jima's Water
Samoa with Mr. Akito UECHI from Miyako Supply Model Project in Samoa
Water Wks in 2009. from 2010 to 2012 was done.

https://youtu.be/v82qaSSzE9c
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