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Confirm by
yourself.

Don’t believe
commercial.

Trust your true
sense.

|, applied biologist,
began to study the
role of algae in
slow sand filter
pond.

| noticed SSF has
been
misunderstood by
the name.

This is Ecological

purification system.

This system is
wise application of
natural system to
make an artificial
spring water.

Slow Sand Filter

Ecological
Purification
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SR ‘

Settling pond

Om3/day
capacity

Main Process

Slow Sand Filter

Ecological
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System

Natural & (plorination

Filter

Rapid Sand Filter

1964
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Suwagata “a

Chemical Physical
Treatment

Rapid Filtrate
Sand Cl  Tank

Sedimentation Filter

Activated
carbon

Main Process

Pretreatment
(coagulation/ mixing/
settling) /W




The name of Slow Sand Filter caused 500
a misunderstand of real mechanism. 200
— They believed mechanical | 100
et reduction by slow ] S0
filtration with fine sand in B) 20
s 200 years ago. They called
2-3m/d (10cm/h). | glow Sand Filter. & 10
38 cm Water depth —\ 5
61 cm sand layer >
61cm  gravel layer Refocus to SSF of % 2
Clog by SS chemical free system. Yo 1
Manual O.
Fine colloidal particle does not settle. _ 19Z4 0.05
1885 ?Coagulant Sedimentation Sgﬁ‘lj Cl _T_;Hste —
Row _IE'L'_; LI&I‘XH&LL Filter 002
water G [ Leliati s - | began to study on 0.01
el SEEERE Back Washing odor problem in Ueda 005
+ gl City, 1975. '
1910 CI 0.002
This is American Commercial Filter. | proposed Ecological 0.001
A/ ‘ Purification System 0.0005
N RSF d -
: - ?7 :> to thes\?vroer?d instead of Slow Sand )
—— s ' Filter in Japan, 2004.  O.0002
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Coagulant+Chlorine
Rapid Sand Filter
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Major turbid matter
In mountain stream

is easil
several hours.

SS

backwash.
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Artificial Natural spring' water

Chlorination <::
. . >
iIs essential. <

set within

Q

Natural spring

Super clean
and delicious.
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|Food chain is the key for real decomposition. | PUTHEEIEN HEEElEm of 2=1F wek

misunderstood under the name.
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Animals, s Organic

Decomposition

New bacteria reproduce
and animals

Small Fluctuation

Large Fluctuation

| Don’t

~ || remove
| biological Night
-~ || active

layer. Aerobic condition is essential. Gentle for small organisms.
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Decomposition
in fecal pellet

and animals

The sand does not move even
when the flow rate changes.

Slow sand filtration is a
purification process that
relies on the efforts of a
biological community.
Algae produce oxygen
through photosynthesis,
and the presence of
dissolved oxygen
creates an environment
in which heterotrophic
organisms can thrive
without worry. Slow does
not refer to speed, but to
being gentle to the
organisms.
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18, System from Japan to

the world
' SUSTAINABLE
DEVELOPMENT

GLALS
|dea of EPS spreads
from Japan to the world.

Biological active layer
near the surface of sand
layer is the key of EPS.

My first visit to Thames Water
Company was on August 19t
in 1992. | explained my study
on the role of algae in SSF
system in Ueda.

Ashford Common WTP

. '!_!Am et i THF A
‘J \ 2 . T ~ 5‘“' » O

https://www.thamesw enco.uk/
about-us/innovation/sandscape-
project

3o o el s

About higher flow rate asked by N. Nakamoto
Michael Chipps Principal Research Scientist

Since your visit (Aug. 19th 1992) we
have added DO and turbidity
monitoring on the outlet of all SSFs.

Thames Water’s asset standard says we can operate up to 0.5
m/h (12m/d), but in reality, we are usually in region of 0.25 to
0.35 m/h, but we can reach 0.4 m/h occasionally if we have to.
We do have keep a careful eye on dissolved oxygen (DO).

2025/03/18

ater Research 276 (2025) 123234
\ o ; | T. Elemo et al.

+*" Available online
g o~ 31 January 2025 ‘
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Supernatant Water

Schmutzdecke
7777777777777, 40mm

Sand Bed (Not to Scale) B

| Vacuum removal for muddy '
. matter on the sand surface. _‘
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980mm




When we can understand EPS, we can make the plant

~ o
o

Gentle: chemical free

EPS is Eco-Friendly

- Smart Technology.
12. URF for

SR (V[ o [o [TWYA Yo [WTetilela W "= Tsunami WTP, Ogimi Village, Okinawa
" Y Slow Sand Filter 10m|_l___1
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Slow Sqnd Filter
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2K Cover all village Friyehl
#&AcA 1 (A )Supply persons 3,153
L%E(%) Cover % 99.9
e A< B Houses 1,894
T — H f G R (m)design 2,000 Max/day
— B RORFEAKE (m”) actual 1,665 Max/day
— A AR (m®) actual 1,366 Average/day
AR, I Y A
it KBS 1550 F i
L HE T FE () 2,880 mZ2 area
R oORRIR OFT)I K CEE )05 @FHiK (FFaiER)
mEwA (o, H) | 2,080 Capacity m3/day
FAE s 218  Slow Sand Filter
HIEZAHE Post chlorination
FiA%AT P 3 b,  SaEdh:TiR.  RoKHh:3 A,
B 578 iR i
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Ogimi Village
Tsunami WTP

FEhmkE

~ 2

AR SKE
Efe 250
2,080 m: /H

ERIER Rk +ZHFP
Surface water from river +
Subsurface water from well

Slow Sand-Filter

B ICEEEDRE
Turbid water when
rainy day

Rural people can
manage simple

o .
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Ecological Purification System (EPS) : This is Wise Use of Natural Phenomena.
This is Chemical Free System to make Artificial Delicious Spring Water.
This is a Smart and Eco-friendly technique.

e
- —

Surface water of river  / Resrvoir lake
Underground water ,' ’ Subsurface water _ - - e p
] ; ,’ ll of the flood plain _ _-=~ _,-——:,; Clear spring water _
{ ‘,f ———’ P
¥ Raw water ‘l PPt ,;"
&« «~ -
- p-flovy _ ",f
«‘ f[_"‘i"’l —— Roughing Filter Up-flow \ ¥
Al Settling ey 1 Roughing Filter Slow s =
tank "—"*‘ Sand filter () W ke EPS
e S — Storage tank e Cah make
H - B i 1 purification device
Drain by ourselves.
Sink suspended solid L
- Drain R - =r—J
Trap and reduce fine matter | =---- » Complete : 7 T t ﬁ"
rification | N
: 2 puaneat | Store germ free | ¥ W & Tap
N . . safe and N
5 | Key is Gentle for small organisms. delicious filtrate. |~ Supply to houses.
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Performance Reduce scrape works after introduce URF.
' W | Mr. K. SANDA informed me his wonderful result on URF.

To prevent clogging of the slow sand filter (SSF) and to
reduce turbidity, a rapid sand filter (RSF) was installed. This
RSF was removed and a new 3-step URF was installed.

N/

e R0 | sor | /I

Netv URFs  / 234 m3/d

URF |URF |URF f\ratc? WTP
TR F KIS

Inside URF

Receiving tank



To prevent clogging of the slow sand filter (SSF), the
water intake method was changed from natural gravity
flow to pump intake, and a conventional settling tank
and three stages of upward flow coarse filter (URF)
were newly installed before the existing slow sand
filter. To reduce the frequency of SSF erosion, a float-
type light-shielding plate was installed in the slow
sand filter (SSF). ' o

iz

Moritani WTP 83m3/d c hield blat
Aapokds (Bpess) [ZOVET STHE PIETE

v
SSF

Pump

Settling
tank

Filtrate
> tank

83m3/d
_4URFURFURF

The inflowing river water quickly

turns into muddy water after rainfall.

IZ

2

Three steps of URF with different size of small gravel.

Snow fall
in winter

@-12



No.1 URF No.2 URF No.3 URF

N

I

-
|
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Gravel size

Gravel size | Gravel size
8-12 mm ' 4-8 mm

/S VS
12-18 mm

/

B —

LLL LLLL L L LA

Management of the URF is simple, requiring only the opening and closing of a sludge
discharge valve, and the draining process takes only about 5 minutes per filter, thus
minimizing the tlme spent on malntenance Draln of the settling tank is also the same.

3 ‘ ALY £ The slow sand filter (SSF)

requires less frequent scraping,

thus reducing the manpower
needed for scraping. @13




Drain off of accumulated mud
in No.1 URF was not done
during 10 years after the
construction (in 2015).

However, Mr. SANDA noticed
thick accumulated mud on the
surface gravel layer of No.1
URF.

Then, he tried the drain off
mud using the drain valve.

URF after 3 years

No.1 URF
after 3 years
in winter time

~ No.1 URF after 10 years

” o
]

No.1 URF after 10 years
was covered with mud on
the gravel surface.




3 steps of
Up-flow Roughing Filter

Gravel size of URFIE A @ DO H &

No. 1. No. 2. No. 3.
_12-18mm 812 mm 8-4 mm
. -, e AR J:Duwifﬁ%)@d)}#f
https,)-”!"ww-yo“t“be-co[“/ w oAl RN Ml Setting basin | B 118 : REH(201550510ER)
atch?v=3lytpVhzdsQ&t=52s No.1 URF: Never drain off from 2015 (10 yrs)
o £218 : 201555205
English with Jap. SSF(EPS) g;?\ad" URF(EPS) No.2 : 2 times during 10 yrs, from 2015.
10min 33sec ; soaT gt e | y FEIE . FIC1ONEETEH
_ & - Qaﬁ*.‘, :%‘y :}, No.3 : Once per year.
Mr. SANDA .%yfﬁ - gagesant (1,8
found an L | "“‘“m . Small
. . \7') .
interesting &y . stone
phenomena in _aa4uo. k. Iar e
this system. =~ = g .

He took them o550
in his video Q‘ o J,

vt 2
ﬁ‘\; . sand
X e ﬂ -
3 g

o |

Collection of

and sentme. =~ O . : Accumulated mud ~ accumulated mud.
Please watch %ré;aer;]l?irrnes lg;% ractlve throughout  5n the gravel layer.
this video. '
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% ' ?E&Eé"ﬂi’i_' Flow control , Flow control _ . SSF
FLTRATION e box URF in layers SSF Piezo- box _ URF in series Piezo-
WHO v meters A,IT _ meters
10-30 -
Manual 9 Q L] T
1974 kY e B I R
M ee AT
INE DN tar Regutatmg S : 80-120 p gﬁ'ﬁﬁﬁ:{
- s - : Depth oy
’ | : . FrAairi
hﬁwatarirﬂet/-— Veatlator ."..}}5.-!}. - 200-250 60-150 ::E:.‘Eg;%:-:;;%:;
waler resenvolr ¢ i 'EE'E:‘E:":-"E‘ .‘E{z':sét':z
Schmutadetke — ot :."}&é{." ety
? __ PRI 60-100 ey
i = R St
Sand bed 5o A aide450-100 S
. e satataint L SRR
Supporting graval «—selt _A_f_n '.:E";?E?:.:_'g
Undesdreingge ; S ol 20:30 TN 20.30 % *
The WHO manual, L. Bernardo and M. ¥ X2 R el 2050 gl O
L] - - - - - * . =2 20
Wegelin, did not consider the activity , 3050, L so80 | + -+ - - *

of algae and micro-animals to be a key | pjjot plant examples for URF in layers and for URF in series in SANDEC manual (M. Wegelin)1996 (Fig. 5/1)
factor; consequently, the water depth in

the filtration ponds was set to be deep.

Existing Sedimentation tank Existing slow sand filter
Simpson’s filter in 1927 . B |X — | URF removes
e ! - o= turbidity, thereby
_ _ — e S R T T reducing resistance
Settling basin : f;_‘;_'_';';_"_'_:.;‘*jg,'_,;;l ] and allowing for
SSF : faster filtration

@lmprovement speeds. It also
Shallow depth ~ enables a reduction

I Filter rate
! 2-3 m/d (10cm/h)

SO

38cm Water depth @Q ():D n | ) =— in filtration area.
61cm Sand depth | e A [ e Tl ’ LT |
61cm Gravel depth SSF and URF are EPS. : ':f-,-i:-? bl :]k;"..—' sy JL’
— SR 2 N L ]
O [0 B35 g " Eaariesi g ‘ et \N/ Even if you don’t
E},J Ba8,8] [N &9 Algae &@% New aigas Sedimentation tank combined with Slow sand filter combined with understand the
£s ’ OOUV%ZH up-flow roughing filter up-flow roughing filter reasoning, if the
g% 2 ) .
: 5l \ 2 R Possible layouts for the integration of URF into existing sedimentation tanks result is good. then
Slow filter rate and shallow =\ W TR P oow sand flters, in SANDEC manual (M. Wegelin) 1996 (Annex 8/5) > good,
water depth : gentle for algae B S e o everything is fine.
and small organisms (bacteria, 47 sl -4— oane Gentle system without chemical for small organisms.

New bacteria reproduce

small animals). (9-16



EPS from Japan to the World Wise Use of Natural Phenomena for Human Life.
Safe and Delicious Water by EPS, Our Technology.

Like a paper
with holes

Sieve filtration | Large particle Slow Sand Filter T ——— : - .
e 5 | [zu| >/ Purification mechanism of SSF | ——)> Ecological Purification System
i pru ﬂ RS Gentle for small organisms

Yo h : 6%.5 “06(9/ @ fa

3 % . XN
> Natural flow

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.
(9)-17

Trust Our Sense !
Super clean delicious water
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