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Situation: Currently state environmental agencies in various states do not allow stormwater credit for using
permeable pavement, and even say that they have no reduction of stormwater runoff. State and local regulations
also limit the amount of impervious surface a property can have in designated areas and regions. This creates a
problem for people and businesses in these areas that have maxed their impervious quota and would still like to
add parking or driving surfaces. With proper installation and maintenance permeable pavement allows for
significant infiltration.

Objectives: This study is focused on determining infiltration rates of different permeable surfaces used instead of
asphalt or concrete, such as turfstone, grass pavers, porous asphalt, porous concrete, and permeable
interlocking concrete pavers (PICP). 30 permeable pavement sites were tested in North Carolina, Maryland and
Delaware using double ring infiltrometers. The twelve turfstone™ lots with sand were tested twice, one with
existing conditions and one after the top layer of residue was removed to simulate maintenance.

Methods: The procedure used for determining infiltration rates was based on ASTM Standard D-3385, with
minor adjustments for testing on solid surfaces rather than soil. Three double ring infiltrometers were fabricated
and used during this study. The double ring infiltrometer consists of two metal rings with the inner ring having a
diameter between 28 cm (11 in) and 30.5 cm (12 in). The outer rings had diameters between 76 cm (30 in) and
91 cm (36 in). Variations in diameter were utilized so that rings could be stored within each other to conserve
space during transportation. To begin each test, plumber's putty was applied along the bottom edge of each inner
and outer ring. Inner and outer rings were placed in locations representative of the entire site. Each ring was
sealed to the test surface and then water was dispensed into the inner ring to a level of approximately 50 mm (2
in) to determine if there was any leakage to the outer ring. Once all leaks were plugged, water was dispensed into
outer rings to a height between 125 mm (4.9 in) and 175 mm (6.9 in). The initial level of water in the inner and
outer ring along with the time were recorded and then again approximately every five minutes. Measurements
were taken from the top of the ring down to the water level at the location of the weld on the ring. A test was
considered complete when either the inner ring ran dry or enough time has elapsed to determine the infiltration
rate. Initially the time to determine the infiltration rate was designated at one hour, but after reviewing data that
time was shortened to 45 minutes. If the initial infiltration rates of turfstone sites were approximated to be lower
than 10 in/hr, a second test was run in a different location where the top 1.3 cm (0.5 in) to 1.9 cm (0.8 in) of void
space matter was removed to simulate maintenance. The same procedure for the existing test was followed for
the maintenance test.

Partnerships: The International Concrete Pavement Institute was the funding source and also assisted with site
identification.

Research: Through this project's research, the results will be used to educate individuals on the facts about
permeable pavement.

Results: Outputs - The data that is collected from this study will be used in education about permeable
pavement in workshops. Outcome - Short - increased awareness and knowledge in the community about
permeable pavements. Long - possibly new guidelines that allow permeable pavement.
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The mission of CSREES is to advance knowledge for agriculture, the
Environment, human health and well being, and communities.





<<
  /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


