
Photographic illustrations of PM effects on visibility (R. Poirot, 2/2/06) 

If the EPA Staff and CASAC-recommended 4 to 8-hour daylight secondary PM2.5 
standard is disregarded and replaced by a secondary standard set equal to the level of the 
proposed 24-hour primary standard of 35 ug/m3, then presumably it represents a level of 
visual air quality at which EPA believes no adverse effects will be perceived by the 
public. The following sets of slides illustrate visual air quality at about the level of the 
proposed new standard for urban areas in Burlington, VT and Denver, CO. 

The Burlington slides were taken by an automated digital camera located on a building at 
the University of Vermont, looking west across Lake Champlain toward the Adirondack 
Mountains in NY. The far shore of the lake is about 10 miles away, and the most distant 
hills are about 30 miles away.  The top 2 photos were taken on clean days when the 24­
hour PM2.5 concentrations were about 3 ug/m3. The photo on the top right shows that 
cloud cover and high relative humidity – in the absence of aerosol pollution – do not 
necessarily impair visibility. The bottom 4 Burlington slides were all taken on less 
humid days when the (24-hour average) PM2.5 was close to the level of the new proposed 
standard, but with different mixes of chemical species  - sulfates, organics or nitrates -
dominating the PM2.5 mass concentrations.   

In most cases the fine mass concentration at the time the photo was taken was about the 
same as the average concentration for the day.  The lower right slide is an exception, as 
the concentrations at the time of the photo were about 60 while the 24-hour average was 
38 ug/m3. This was the first day of major impact from the Quebec fires of July 2002, and 
also helps illustrate why a 24-hour averaging time is less desirable than a shorter 4-hour 
averaging time.  Hourly concentrations on this day that averaged near 35 ranged from 10 
to 74 ug/m3, with 1-hour afternoon concentrations about twice as high as the daily mean. 

The Denver slides are computer simulations produced using the WinHaze  visual air 
quality modeling software, which can be obtained at no cost from Air Resource 
Specialists at: http://www.air-resource.com/downloads.php. WinHaze (referenced on 
page 2678 of the EPA proposal) currently includes scenes (very clear day photos) from 
134 national parks, wilderness, and urban areas, and allows users to examine visual 
effects of different mixtures of coarse particles, fine particle species and relative 
humidity.  The upper left photo is a pollution-free day. The upper right slide adds coarse 
particles only, at the level of the proposed primary and secondary PM10-2.5 standard. 
Coarse particles scatter light less efficiently than fine ones, but at the level of the 
proposed coarse standard the visual effect is still quite notable (as it would also be in non-
urban areas). The lower left photo adds fine particles only at the level of the proposed 
24-hour primary & secondary PM2.5 standard. In this case the particles were composed 
of organic matter, which does not absorb water so there is no enhancement from 
humidity.  Had the aerosol mix included sulfates or nitrates at higher humidity, or if the 
daytime pollutant concentrations were higher than the 24-hour means, the visibility could 
be considerably worse. The lower left slide shows the effects of a combination of fine and 
coarse particles, each at the levels of their proposed standards, but without any enhanced 
effects from humidity. 

http://www.air-resource.com/downloads.php


Figure 1. Burlington, VT View of Lake Champlain and Adirondacks on Clean PM Days with Low and High RH, 
and on Days with Mixed PM Composition at Concentrations near EPA’s Proposed Secondary Standard 



Figure 2.  WinHaze Modeled Visual Air Quality in Denver on a Clean PM Day and on Days near EPA's Proposed PM10-2.5 and PM2.5 Standards 


	Photographic illustrations of PM effects on visibility (R. Poirot, 2/2/06)
	Figure 1. Burlington, VT View of Lake Champlain and Adirondacks on Clean PM Days with Low and High RH, and on Days with Mixed PM Composition at Concentrations near EPA’s Proposed Secondary Standard
	Figure 2. WinHaze Modeled Visual Air Quality in Denver on a Clean PM Day and on Days near EPA's Proposed PM10-2.5 and PM2.5 Standards



<<
  /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
  /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 <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




