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From August 2011 to July 2012, the City of  San Diego conducted testing at its Advanced Water 
Purification (AWP) Facility, which successfully purified one million gallons a day of  recycled 
water to a level safe enough for drinking water purposes. The recycled water, which is 
wastewater that has been cleaned and is safe for irrigation and industrial purposes, was further 
treated at the AWP Facility through the water purification process of  microfiltration/
ultrafiltration, reverse osmosis, and advanced oxidation using ultraviolet light and hydrogen 
peroxide. As a result of  the testing, the City found that purified water is a feasible option for 
supplementing San Diego’s drinking water supplies. 
 
Although the initial testing phase is complete, operation of  the AWP 
Facility is ongoing. The City has successfully obtained grant funding for 
research to help define the guidelines for direct potable reuse (DPR).  
San Diego’s AWP Facility is ideal for these studies because it uses full-
scale components and the equipment is already in place. Also, the water 
produced during the testing is being added to the existing recycled water distribution system. 
 
Potable Reuse 
Potable reuse is the addition of  purified water to raw water supplies. For indirect potable reuse 
(IPR), the purified water is added to an environmental buffer, such as a reservoir, before being 
treated again at a standard drinking water treatment plant. Direct potable reuse (DPR) follows 
the same treatment process as IPR, except the purified water would be conveyed to a 
conventional drinking water treatment plant without first being held in an environmental 
buffer. Since no regulations currently exist for DPR in California, it is unknown what DPR 
regulations may be required to compensate for the absence of  an environmental buffer and the 
protection it provides; possible measures are explained on the reverse side of  this fact sheet. 
Like IPR, purified water from DPR would undergo additional treatment at a conventional 
drinking water treatment plant before distribution.  

Status of  DPR Regulations 
Water Code Division 7, Chapter 7.3 directs the California Department of  Public Health 
(CDPH) to report on the feasibility of  establishing DPR regulations by December 31, 2016.  
The WateReuse Research Foundation has formed the DPR Initiative to advance the 
development of  DPR in California and to assist with fulfilling CDPH’s research and data needs. 
The City of  San Diego, along with 44 other water agencies and firms from around the state, 
has joined the initiative. 
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DPR Research Needs 
The primary health concern of  potable reuse is the risk of  pathogens, such as bacteria or viruses, remaining in the 
purified water. To that end, a core concept of  potable reuse regulations is protection of  public health through a 
multiple-barrier system. Barriers may consist of  both treatment and environmental buffers that work together to 
prevent pathogens and other contaminants from reaching drinking water supplies. Robust testing of  the water may 
also be a barrier. In the case of  DPR, the absence of  an environmental buffer could be compensated through the 
following: 
 Additional treatment process that increases overall system redundancy and reliability. Redundant treatment 

processes would provide a backup that can accomplish the required treatment even if  another process fails.  
 Enhanced water quality monitoring for each treatment process.  By monitoring water quality in real time, a 

reduction in performance of any treatment process can be identified quickly. Automated shut downs or alerts with 
corrective action would be activated. This would prevent sub-standard water from reaching drinking water 
supplies. 

 Failsafe readiness. By following set guidelines, only purified water that meets all water quality specifications 
could be added to the drinking water supply. These guidelines have yet to be defined. 

 
The DPR Initiative’s research focuses on identifying strategies and evaluating their 
effectiveness as they pertain to the above.  The City is helping with DPR research needs 
by conducting grant-funded research studies at the AWP Facility. 
 
Additional Treatment Process Testing 
The City received $2.6 million from the state’s Proposition 50 grant to test the 
effectiveness of  additional treatment barriers upstream of  the existing AWP Facility. The 
aim is to ensure the additional treatment barriers can reliably protect public health in a 
DPR scenario. Therefore, the City is installing additional treatment processes (barriers) at 
the AWP Facility that precede the existing water purification process. The new processes 
are ozone and biological activated carbon (BAC) filters. 
 
Ozone is an oxidant that destroys bacteria and other microorganisms and breaks down 

organic substances. Most of  the ozone is consumed or converted to oxygen before reaching the 
BAC. For BAC, the water passes through a carbon filter that uses “aerobic” (living only in the 
presence of  oxygen) bacteria, which live on the carbon filters, to consume organic matter.  
These two processes work well together since ozone breaks the organic matter down to a form 
more easily consumed by the bacteria. The “helpful” bacteria are removed in the next treatment 
step: microfiltration or ultrafiltration. 
 
These additional barriers are evaluated for their effectiveness at removing pathogens and 
organic contaminants. The improvement in water quality before it enters the AWP Facility will 
also be examined. The extended testing began in April 2013 and is expected to conclude in 
December 2014. 
 

Failsafe Readiness 
The City partnered with the WateReuse Research Foundation to obtain a State Proposition 84 grant. Together, they  
could potentially receive up to $2.2 million with the objective of  developing treatment and monitoring guidelines for a 
DPR scenario. This grant uses the AWP Facility and the equipment (ozone and BAC) installed for the additional 
treatment process testing to complete the following tasks from early 2014 through summer 2016: 
 Simulate treatment failure scenarios to determine if  the remaining treatment barriers provide sufficient protection 

and reliability and high-quality water is still produced 
 Develop strategies to address the concern of  human error in a DPR treatment system 
 Assemble an independent advisory panel provide expert oversight throughout the project 
 
The findings from these studies will advance future water purification endeavors and will cement San Diego’s place as 
a potable reuse leader. 


	Water Purification Research Studies


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 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
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /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
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


