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Situation:  Texas has developed a TMDL for P in segments of the Upper North Bosque River that 
includes a mandate for a 50% reduction of soluble reactive P loading.  One suggested BMP is the 
export of P through turfgrass sod produced with composted dairy manure from the impaired watershed 
to another receiving watershed.  The transplanted sod could eliminate P fertilizer applications on 
receiving watersheds.  Research is required to verify the fate of manure P before and after sod harvest 
as well as potential impacts this may have on the watershed scale. 

Objectives:  The objectives are to: 1) quantify the export of P and N through turfgrass sod fertilized 
with composted dairy manure; 2) use experimental data to calibrate the GIS-based Soil Water 
Assessment Tool (SWAT); 3) develop a GIS database that will quantify land areas suitable for sod 
production on the impaired watershed; and 4) evaluate existing nutrient transport algorithms and 
impacts of manure P export in sod through GIS-SWAT simulations for the impaired watershed and a 
possible receiving watershed, the Mary's Creek watershed. 

Methods:  The GIS-based SWAT 2000 model was used to produce a prediction of the nutrient and 
sediment loading in Mary's Creek.  A 10-meter resolution digital elevation model (DEM) as well as land 
use data were collected from the Texas Institute for Applied Environmental Research (TIAER). The soil 
survey geographic database (SSURGO) was used as the soil input to SWAT and weather data was 
downloaded from the National Climatic Data Center (NCDC).  USGS stream gage data along with 
nutrient data collected from experimental plots on the Texas A&M Research Farm were used in the 
SWAT model calibration.  

Partnerships:  Partnerships were established among research, extension and teaching faculty and 
representatives of the turf industry and animal agriculture.  The turf industry collaborated in producing 
sod on the paired sod fields.  Extension specialists supplied GIS data and modeling support. 

Research:  Research, extension, and teaching faculty have integrated the planning and evaluation of 
research and development of recommendations for composted manure use on sod in an extension 
curriculum that conveys recommendations within limits of environmental constraints.  Associated 
faculty also offer a course emphasizing the use of the SWAT model as a watershed management tool. 

Resources:  Resources were leveraged through related proposals or funding from USDA SARE, the 
Texas Advanced Technology Program, Texas Cattle Feeders Association, USGS National Water 
Resources Institute, and the United States Golf Association Greens Section. 

Results:  Nearly 50% of the total P applied in composted dairy manure was exported in a single sod 
harvest in a paired field comparison.  The proportion of land area suitable for sod production was found 
through GIS analysis to be 1.8%, which is sufficient to export all of the manure P excreted annually by 
dairy cows within the selected county.  The SWAT model is currently being utilized to verify on a 
watershed scale the export of manure P to an urban watershed.  Validation of the SWAT model at 
Mary's Creek could lead to activation of this BMP and the restoration of the Bosque River. 
 

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


