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CASE STUDIES: 
Comparing Modeled Results to Regulatory and Effects Thresholds 

iSTREEM™ effluent predictions vs. Oregon DEQ Priority Persistent Pollutant trigger levels 
Effluent concentrations for two personal care product chemicals, the antibacterial agent Triclosan and the 
fragrance ingredient Galaxolide (HHCB), were compared trigger levels established by the state of Oregon 
 Oregon DEQ Triclosan trigger level: 70 ug/L 
 Oregon DEQ Galaxolide (HHCB) trigger level: 29 ug/L  

iSTREEM™ - an internet-based national watershed scale model capable of determining where and when to monitor for chemicals from consumer products 
Paul DeLeo1, Scott Dyer2 and Xinhao Wang³ 

1 American Cleaning Institute, Washington, DC, USA, 2 The Procter & Gamble Company, Cincinnati, OH, USA, ³ University of Cincinnati, Cincinnati, OH 
www.aciscience.org/iSTREEM.aspx 

Figure 3. Predicted in-stream concentration: Triclosan 

Conclusions 
 iSTREEM™ provides the ability to predict concentrations of user-

defined chemicals in wastewater effluent, receiving streams and at 
drinking water intakes on a national or a watershed scale. 

 The concentration data generated by iSTREEM™ are easily 
represented as a distribution which can be compared to a 
regulatory or biological endpoint threshold.  

 The GIS functionality and spatially-varied inputs permit analyses 
on a variety of scales (e.g. watershed, regional, national) and with 
a variety of geo-referenced data to compare the potential impact 
of multiple biological stressors (Figure 5). 
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Figure 2. Concentration of HHCB in wastewater effluent 

Future Considerations 
 Acquisition of river reach, and wastewater and drinking water facility 

information for Canada to make the model truly continental. 
 Additional outreach to academic, industrial and regulatory communities 

to further the acceptance and utility of iSTREEM™.  
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Figure 1. Concentration of triclosan in effluent 

Abstract 
 In recent years, attention to anthropogenic chemicals in the 
environment has expanded beyond conventional industrial chemicals and 
pesticides to include those used in everyday consumer products such as 
pharmaceuticals, cosmetics and cleaning products. Though there is more 
interest, researchers are often not familiar with use patterns of consumer 
product ingredients and therefore have more difficulty estimating impacts 
to aquatic environments. The American Cleaning Institute developed and 
is sharing (at no cost) a national scale, Internet-based wastewater and 
river chemical concentration estimation model called iSTREEM™. 
   iSTREEM™ incorporates resident information from several public 
database sources and basic user inputs into a simple algorithm that 
generates GIS-based estimated concentrations of a subject chemical in 
effluent for more than 10,000 wastewater treatment plants, nearly 
30,000 river reaches covering more than 200,000 miles and 1,700 
drinking water intakes across the continental United States, or in regional 
watersheds including the Willamette River Basin. 

Methodology 
iSTREEM™ Public Database Sources 

 USEPA River Reach File 1 & USGS NHD 
 USEPA Clean Watersheds Needs Survey 
 USEPA Safe Drinking Water Information System (SDWIS) 

User Inputs 
 Per capita use rate of chemical 
 Chemical fate parameters: wastewater removal rates; in-stream loss 

Algorithm 
U.S. rivers are segmented, and modeled for downstream flow 

 

iSTREEM™ in-stream predictions vs. effects threshold 
In-stream concentrations from iSTREEM™ were compared to effects thresholds for Triclosan and Galaxolide  
 HC5 for Triclosan: 0.8 ug/L for aquatic species (Capdevielle et al., 2008) 
 PNEC for Galaxolide (HHCB): 4.4 ug/L for freshwater aquatic species (SCHER, 2008) 
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Observations: 
 Concentrations from the Willamette River Valley simulation closely mirror those of the national simulation 

indicating that the distribution of treatment plant efficiency is similar between both. 
 The simulation concentrations are significantly greater than the measured effluent concentrations suggesting 

the model is conservative in its estimates. 
 The simulation concentrations are one to two orders of magnitude less than the Oregon DEQ trigger levels and 

detection limits suggesting that concentrations exceeding that level are unlikely and that environmental 
monitoring might not be necessary. 

Figure 4. Predicted in-stream concentration: Galaxolide (HHCB) 

1331 L Street, N.W., Suite 650, Washington, D.C. 20005  ○ 202-347-2900 ○ aciscience.org 

Observations: 
 The simulations show that the likelihood of in-stream concentrations of Triclosan or Galaxolide exceeding a 

threshold value are low. 
 iSTREEM™ can diagnose the conditions under which the threshold might be exceeded and provide insights into 

where to conduct environmental monitoring (river reaches in the red circled areas of Figures 3 and 4). 

Figure 5. Impact pies and risk attribution slices (from DeZwart et al., 2006) 

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

0.001 0.01 0.1 1 10

Cu
m

ul
at

iv
e 

Pe
rc

en
ta

ge
 o

f R
iv

er
 R

ea
ch

es
 

Log Concentration (ug/L) 

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

0.001 0.01 0.1 1 10

Cu
m

ul
at

iv
e 

Pe
rc

en
ta

ge
 o

f R
iv

er
 R

ea
ch

es
 

Log Concentration (ug/L) 


	Slide Number 1


<<

  /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



