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Practical performance of the Simplified 
Fiber Filtration (SFF) for CSO control



• SS and BOD5 removal ratio is more than 60%.
• Maximum filtration head loss should be less than 

5 kPa.
• The tank keeps vacant after washing-process, not 

in use .
• The backwash should be done after raining by 

aeration.
• Sediments could be flushed-out by treated water.
• Debris and sand should not affect filtration.
• Simplified construction

The concept of the SFF System
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Pretreatment sect. Filtration sect. Flashing-water 
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Under 900ｍ3/m2/d Under 500ｍ/d 

Overflow trough

Filter media
Size : 8mmφ-8mmL
Filter bed : 500mm
Specific gravity : <1.0g/cm3



The cycle of the system operation 
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Waiting process

not raining

Waiting for CSO coming
with empty tank

All equipment stands by for the event.



Filtration process

raining
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Filtration process

raining
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gate

①Until effluent starts flowing out,
is shows the effect of 

storage CSO in our tank.  
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is shows the effect of 
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②Along with the increase 
of filtration head loss, 
the media float up to 
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Filtration process

raining

Effluent
gate

①Until effluent starts flowing out,
is shows the effect of 

storage CSO in our tank.  

maximum
head loss 
is 5kPa

②Along with the increase 
of filtration head loss, 
the media float up to 

reduce it.

③In case it gets
the maximum head loss,
the treatment process of

pretreatment sect, 
is still available.

500mm

Influent

Upflow filtration



The end of filtration process

At the moment : stop raining

effluent
gate

No equipment is operated during filtration process and waiting process.
The backwash should not be done during CSO coming in.



Washing process

not raining

gate

Ｐ



Washing process

not raining

gate

Ｂ

①backwash & discharge
Backwash the filtration media

with discharge the water
of the tank



Washing process

not raining

gate

②discharge
discharge the whole water

of the tank



washing process

not raining

gate

④flushing
Flush the sediments

in the bottom of the tank

Flushing water 
is coming in by 
the gate opened 

Ｐ



not raining

Waiting for CSO coming
with vacant tank



gate

Ｐ
Ｂ

LC LC

control panel water level sensor
for filtration tank

drain valve

0.75kW
200A

Number : 1

sludge pump
100A×1m3/min×5m

Number : 2（1 for spare）

backwash blower

7.5kW

100A×6.5m3/min×30kPa

Number : 1

flushing gate
Automatic cast-iron gate

1.5kW

1100W×500H

Number : 2

Facilities composition

3.7kW

water level sensor
for flushing-water tank



The facility installed in S.W.T.P
37,300m3/d37,300m3/d
MModification of the existing primary settling tank odification of the existing primary settling tank 

FFiltration area iltration area ：：76.376.3mm22

PPretreatment sect.retreatment sect.

FFiltration sect.iltration sect.

3.8mW3.8mW××28mL28mL
1 tank with 2 channel1 tank with 2 channel

EExistingxisting
settling tanksettling tank

EExistingxisting
settling tanksettling tank

Designed BOD removal ratioDesigned BOD removal ratio：： more than 53%more than 53%

Filtration tankFiltration tank



Filtration sect. （upside）Filtration sect. （inside）

During filtrationeffluent trough effluent channel

Operating situation photograph



Backwash with air

After discharge of the water After flushing process

Washing process photograph

The filtration sect. 
shown from upside

The bottom of the tank



Practical performance  - Removal ratio
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Practical performance  - Head loss
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圧力損失水頭

Max. head loss :

186mm   <   500mm

AprilApril

rainfall time：1,216 min

The amount of the 
filtrated water：9,756m3

= over 20hrs

Two pumps operating

A pump operating

500mm

（inflow time：11.3hrs)

Flow rate

Filtration  rate

Filtration  head loss



Practical performance  - Head loss
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The performance of this system
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*) Removal ratio based on water analyses during 6 hours after CSO in coming



Conclusion
Practical performance that was higher than the 
designed  target was obtained. 

SFF system, the Simplified Fiber Filtration for 
CSO, was acceptable in practical application.

Durability and stability of filter media against a 
long term usage will be followed up.

Operating condition for one and a years
The number of operation ：about 70 times



construction results 

Nov., 2012
(Under 
construction)

2channels/
1 tank

rectangle
Modification of the 
existing primary tank

19,0004

Feb., 2012
(Under 
construction)

1 tankround shape
Modification of the 
existing primary tank

60,0003

March, 2012
(Under 
construction)

1channels/
1 tank

rectangleNew construction36,4002

March, 20102channels/
1 tank

rectangle
Modification of the 
existing primary tank

37,3001

Construction 
completed date

The number
of the tank

The form of 
the tank

Construction typeTreatment 
quantity
[m3/day]

No.


