Water Quality Best Management Practices

for AGRICULTURAL HERBICIDES February 2008

Best Management Practices (BMPs) for herbicide use

In order to protect Minnesota’s water resources, the
Minnesota Department of Agriculture (MDA), along with

the University of Minnesota Extension Service and other
interested parties, has developed a set of core voluntary
Best Management Practices (BMPs). The core voluntary
BMPs are provided on the opposite side of this page and
should be adopted when applying all agricultural herbicides
in Minnesota. The BMPs may also refer to mandatory label
use requirements. Always read product labels. Additional
information and references accompany the BMPs.

The MDA has also developed unique voluntary BMPs (on

separate pages) for the use of specific herbicides due to their presence in Minnesota’s groundwater or
surface water from normal agricultural use. The herbicide-specific BMPs should be adopted when using
herbicides that have been, or whose breakdown products have been, frequently detected in groundwater
(acetochlor, alachlor, atrazine, metolachlor and metribuzin) or those detected at concentrations of
concern in surface water (acetochlor and atrazine). If the BMPs are proven ineffective, mandatory
restrictions on herbicide use and practices may be required. For information on monitoring results for
herbicides in Minnesota’s water resources, refer to the MDA’'s Monitoring and Assessment webpage:

www.mda.state.mn.us/chemicals/pesticides/maace.htm

Careful planning in the use of herbicides — as part of an Integrated Weed Management Plan — can help
protect water resources from future contamination and help reduce the levels of herbicides currently in
Minnesota’s waters. Planning also promotes the efficient and economical use of herbicides and may
result in reduced application rates that can save you money.

State and federal law can require that the use of a pesticide be limited or curtailed due to the potential

for adverse impacts on humans or the environment. The Minnesota Pesticide Control Law (Minn. Stat.
18B) outlines state regulatory authority to prevent these impacts. The Minnesota Groundwater Protection
Act (Minn. Stat. 103H) outlines a process that can lead to regulations on the use of herbicides frequently
detected in groundwater. In addition, there are other state and federal laws that could lead to restrictions
on the use of herbicides contributing to surface water impacts. Adopting these BMPs, and a cautious
and respectful attitude regarding the proper use of herbicides, will help growers to maintain access to

a variety of herbicides as important and diverse tools in the effort to control weeds and protect water
resources.

Integrated Weed Management
Reducing crop losses by combining cultural, chemical and

The purpose of voluntary BMPs is to prevent and mechanical techniques in ways that favor the crop and

minimize the Qegradgtioq of Minnesqta’s water suppress weed populations and vigor.

resources while considering economic factors,

availability, technical feasibility, implementability, See “Additional Information & References” for more details
effectiveness, and environmental effects. and practical examples.

From a practical standpoint, these BMPs are

intended to reduce the loss of herbicides to the environment and to encourage the efficient use of
herbicides, chemistry-rotation, and non-chemical approaches to weed control as part of an Integrated
Weed Management program to save costs, reduce development of herbicide resistant weeds and
increase profitability.
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ADDITIONAL INFORMATION & REFERENCES

This information accompanies the State of Minnesota’s voluntary Water Quality Best Management Practices
(BMPs) for Agricultural Herbicides. The information and references are not additional BMPs; rather, they provide
more detailed guidance to support a producer’s management program for the proper use of all herbicides, and
are provided in support of the voluntary BMPs.

Applied Weed Research

University of Minnesota Applied Weed Science Research program (assistance with general weed and herbicide
information, mode of action, crop injury, pesticide trials and links to many other helpful sources of information)
http://appliedweeds.coafes.umn.edu/

“Herbicide Resistant Weeds” (helpful information on rotating chemistries & herbicide modes of action) J.L. Gunsolus,
1999, U of M, www.extension.umn.edu/distribution/cropsystems/DC6077.html

Pesticide Use

Minnesota Department of Agriculture: Best Management Practices for Pesticide Use www.mda.state.mn.us/protecting/
bmps/voluntarybmps.htm; Pesticide sales and use information www.mda.state.mn.us/chemicals/pesticides/
pesticideuse.htm; Plant pest survey information www.mda.state.mn.us/plants/pestmanagement/pestsurvey.htm; and
Integrated pest management information www.mda.state.mn.us/plants/pestmanagement/ipm

Natural Resources Conservation Service (NRCS) offices (offers access to a helpful document on integrated weed
management entitled “Protecting Wisconsin’s Resources through Integrated Weed Management” and includes the
“Minnesota Insert”); the same publication (without the insert) can be obtained under “Publications” at http://ipcm.
wisc.edu Additional helpful information is available at www.mn.nrcs.usda.gov/technical/ecs/pest/pest.htm

lowa State University Extension Service (descriptions of ways in which farmers have saved money in herbicide costs and
reduced herbicide use while effectively managing weeds), see “Eight Ways to Reduce Pesticide Use (publication
#IPM 59),” at www.extension.iastate.edu/publications/IPM59.pdf

University of Wisconsin-Extension: Reduced Herbicide Rates in Corn (A3563) under “Publications” at
http://ipcm.wisc.edu

Soils & Water

Local SWCD offices (assistance with water table information, soil maps, groundwater and surface water maps)
www.bwsr.state.mn.us/directories/index.html

Minnesota Department of Natural Resources (information for some areas of the state for identifying water table depth,
groundwater pollution sensitivity, karst features)
www.dnr.state.mn.us/waters/groundwater_section/mapping/index.html

Natural Resources Conservation Service (NRCS) (assistance with water table information, soil maps, identification
of vulnerable soils in your county, pest and weed management planning) www.mn.nrcs.usda.gov/ and click on
“Technical Resources.” To locate offices for local assistance, click on “Find a Service Center’ For information on
protective filter strips, go to http://efotg.nrcs.usda.gov/references/public/MN/393mn.pdf

University of Minnesota Extension offices (assistance with Integrated Weed Management Plan development and
implementation, and soils and water information) www.extension.umn.edu/offices/ See also Extension Bulletin
“Tillage Best Management Practices for Water Quality Protection in Southeast Minnesota,” BU-07694-S (2002)
www.extension.umn.edu/distribution/cropsystems/DC7694.html

University of Minnesota Extension (assistance with irrigation water management plans) at www.extension.umn.edu/
distribution/cropsystems/DC1322.html Also see the Wisconsin-Minnesota Extension crop evapotranspiration
website and irrigation scheduling spreadsheet at www.soils.wisc.edu/wimnext/water.html

Minnesota Department of Agriculture (information about pesticide management programs, monitoring and assessment of
water resources for pesticide impacts, pesticide use and sales, Best Management Practices)
www.mda.state.mn.us/chemicals/pesticides
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ADDITIONAL INFORMATION & REFERENCES

Integrated Weed Management
Use one or more of the following strategies to help you cost effectively manage weeds while
protecting the environment. Develop an Integrated Weed Management Plan in consultation with the
local University of Minnesota Regional Extension Educators, Natural Resources Conservation Service
and Soil & Water Conservation District personnel, certified crop advisors and local crop consultants.

v Develop an Integrated Weed Management Plan for your field(s) — The Minnesota
Department of Agriculture encourages the development of Integrated Weed Management
plans for every Minnesota farm (see opposite side of this page for additional information).
Start slow if you like...try the practices on a few fields and build from there!

v Document recent chemical use. This information is important when planning for
rotating herbicide chemistries and establishing reduced rate programs.

v Introduce a post-harvest cover crop, introduce a small grain or perennial forage,
and rotate among a wider variety of crops to disrupt weed life cycles and control weeds
while using fewer chemicals.

v Don’t assume that more is better! It may cost more to achieve 100% elimination of
weeds than is gained through increased yield. Work with a crop consultant to determine
the economic level of injury your field can sustain with reduced or no herbicide use.

v' Proper application timing. Apply herbicides under optimal environmental conditions
and at the appropriate time of year, crop growth stage, and weed growth stage specified
on the label. Doing so can reduce the availability of herbicides for runoff or leaching.

v' Use a rotary hoe, harrow or cultivator as part of integrated approaches to weed
control. Mechanical weed control can reduce herbicide program costs and reduce
herbicide environmental impacts.

v' Consider planned, periodic use of herbicide-resistant (HR) crops into cropping
sequences, but don'’t rely on this technology to solve all weed problems. HR crops
should be considered as part of a planned rotation of herbicide chemistries (to avoid the
buildup of herbicide resistant weeds or weed species shifts).

v Apply herbicides as split applications to reduce the amount of herbicide on the soil
surface during periods of higher rainfall intensities.

v" Work with your local crop consultant and regional Extension Educators to
determine where reduced rates or alternative weed control practices can be introduced.

In accordance with the American Disabilities Act, an alternative form of communication is available upon request. TTY 1-800-627-3529.
The Minnesota Department of Agriculture is an Equal Opportunity Employer.

February 2008




<<
  /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


