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Introduction

We had started to study CSO control technology using a fiber filtration in order to achieve the
target' set force by Japan Institute of Wastewater Engineering Technology in 2005. The
targeted performance was as follows:

Items Removal ratio
SS & BODS More than 60% of inlet loading
Debris More than 99% of inlet loading

Other requirements on CSO control technologies were small footprint installation and lower
construction and maintenance costs. On those requirements, we had applied new technology
of the Simplified Fiber Filtration (SFF), and after the field test, we installed the first SFF CSO
control facility in SWTP in Nichinan City, Miyazaki.

Outline of the SFF CSO control facilities;
A schematic diagram of the SFF is shown

in Figure 1. Filtration sect.

o

Influent

Our concepts of CSO filtration are as
follows;
1) Filter media should not be
washed during CSO coming in.
It means backwash procedure
during raining can be avoided
and backwash wastewater can be
treated after raining when CSO Figure 1 A schematic diagram of the SFF
never comes anymore.
2) The most of buoyance debris and sand in CSO should be separated by floatation and
sedimentation to prevent clogging of filter media.
3) Maximum filtration head loss should be less than 5 kPa. In case it gets over 5 kPa.
CSO should go through the facilities smoothly without any special operation.
4) Filter media made of synthetic fiber should have large SS caption capacity and be
washable easily by aeration for periodical use.
5) The two sections should be vacant while not in used in order to avoid decomposition
of holding water in the basin.

Effluent

Filter material
supporting plate

Pretreatment sect.

The first SFF facility was installed with modification of the existing primary settling tank,
whose dimension was 8m width 28m length 3.5m depth, to the SFF basin. A proportion of
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two sections for sedimentation and filtration in the basin were set at almost 1:1.

The design conditions of the facility were as follows;
1) Designed maximum CSO flow rate: 37,300m3/day (1,554 m3/h) by pumping up
2) The height of filter media: 0.5m
3) Filtration velocity: 500 m/day
4) BOD removal ratio: More than 53% of inlet loading

Practical performance

During one and a half years operation after the compression, there were about 70 times of
CSO incoming and we had executed six times precision surveys on the SFF performance.
Among the surveys, the rainfall duration at the every event had been varied between 3 to 23
hours.

Detailed results are shown below.
1) BOD removal performance
The total BOD removal ratio was 65-83 % of inlet loading.
2) SS removal performance
The total SS removal ratio was 72-91% of inlet loading

Table 1 The SFF performance

Date Rainfall Duration CSO incoming Amount of CSO BOD removal SS removal
[min] hours [min] [m3] ratio [%] ratio [%]*
Mar. 15, 2010 230 230 5,190 74.9 80.4
Apr. 15, 2010 1,216 679 9,756 82.8 90.4
July 3,2010 1,392 1,019 22,175 77.9 72.2
Oct. 24, 2010 1,134 895 17,464 79.7 84.7
May 23, 2011 598 408 7,555 77.4 88.9
Aug. 03, 2011 152 152 3,110 80.5 86.4

*) Removal ratio based on water analysis during 6 hours after CSO in coming

Filter media supporting plate and filter media screen, those are made by special designed fine
mesh plate, had been free from any clogging in practical operation. It means the pretreatment
consisting of floatation and sedimentation has worked very effectively in the SFF CSO
control technology.

Conclusion

We confirmed our SFF CSO control technology was acceptable in practical application and
we hope it will contribute to reduction of the water bodies pollution caused by CSO in the
world.

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

Reference
1) Shimazu R.et al. (2008). Study on the simplified fiber filtration for CSO control, 11™
International Conference on Urban Drainage, Edinburgh, Scotland, UK




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


