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Situation:The decline in salmon resources in the Pacific Northwest has become a priority issue in the region.  High levels of 
stream sediments and high temperatures are two habitat parameters contributing to salmon decline in almost all areas of the 
Northwest.  Agriculture is a potential major contributor to habitat deterioration, primarily by delivering sediment and reducing 
summer in-stream flow.   The loss of soils not only reduces the productivity of the agricultural land, but also creates problems 
for fish habitat.  Both dryland and irrigated agriculture contribute directly to the sediment and temperature problems.   In 
particular, surface irrigation has been identified as one of the main sources of excess sediments in central Washington where 
the soils are easily eroded by furrow irrigation and the suspended particulates in return flows are carried to the river via 
drainage ditches.  The target audiences of this project were farmers, governmental agencies, and scientists who have 
interests in the related areas.   

Objectives:  The goal of this three-year project is to improve, evaluate, and promote the adoption of best management 
practices leading to water quality improvement for salmon restoration through integrated efforts of research, education and 
extension.  Specific objectives include (1) conducting research on effectiveness of no-till farming for sediment reduction and 
groundwater recharge; (2) evaluating the feasibility of integrating existing irrigation technology to further reduce sediment and 
nutrient loads from furrow irrigation; (3) assessing the cost/benefit ratio of these management practices; (4) incorporate the 
research activities into the college curriculum; and (5) disseminating the research results to farmers, land managers and 
governmental personnel.  

Methods:  The objectives of the project were achieved through field studies, modeling, producer involvement, education and 
outreach activities.  Various field experiments were conducted to understand major hydrological, erosion, and sediment 
transport processes, and to obtain related parameters.  Computer models were developed to describe these processes, and to 
predict the environmental benefits of conservation tillage system at the watershed level.  The results of the research have 
been incorporated into curriculum. The information obtained has also been disseminated to farmers and agency personnel 
through workshops, field days and publications.  Various publications of different types were developed, including conference 
paper, fact sheets, and refereed journal articles.  

Partnerships:  Farmer collaborators who provided field sites for the studies and who became advocate for the stewardship 
land management practices studied. 

Conservation district that organized field days and communicated with farmers.  The Farming and Environment, a non-profit 
organization working toward farm profitability while protecting the environment.  This organization helped to getting private 
funding to the project and to disseminate the results.  The Water Quality Management Team that conducts water quality 
related outreach and extension. 
Research:  This project addresses an important issue that not only possesses scientific challenges but also has significant 
practical implications.  The project team integrated the research, education, and outreach activities by focusing on specific 
topics that were interested in all scientific communities, students, and producers, although these interests were from different 
perspectives.  For example, a producer had noticed that a small stream on his watershed had much longer period of flow in 
recent years after several years of no-till practice and he really wanted to know why.  The research team implemented field 
measurement devices to measure the related parameters including infiltration rate, frost depth, and runoff rate.  The field data 
demonstrated that long term no-till practice allowed more water infiltrating into the ground that contributed to in-stream flow.  
The research team then developed a mathematical model to describe the process, the model was used to educate the 
students and both of the model results and the field data were used in outreach activities to explain to the farmers why the 
stream flow had increased.   

Resources:  Additional funding from Kellogg Foundation for expanding the project activities.  Additional funding from 
Washington Department of Ecology through the Conservation District for water quality monitoring.  Field instrument from 
Forest Services.  Technician support from the university. 

Results:  Outputs - Site visits, workshops and field days participated by farmers; Kellogg Foundation highlighted project in 
their annual report.  Presentations were made to the Farming and Environment Group who are representatives of farmers.  
Outcome - Greater awareness on environmental benefits of no-till practice has been created since the start of the project; 
more acreage of land on the watershed has been switched to no-till system during the project period. 

 
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


