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MDA Statutory ResponsibilitiesMDA Statutory Responsibilities

!!Lead agency for pesticide and inorganic Lead agency for pesticide and inorganic 
fertilizer regulation in Minnesotafertilizer regulation in Minnesota

!!Primary legislative authority:Primary legislative authority:
–– MN Pesticide Control Law (18B)MN Pesticide Control Law (18B)
–– MN Ground Water Protection Act (103H)MN Ground Water Protection Act (103H)
–– Delegated lead state agency for enforcing Delegated lead state agency for enforcing 

FIFRA (Federal Insecticide, Fungicide, FIFRA (Federal Insecticide, Fungicide, 
Rodenticide Act)Rodenticide Act)

–– MN Fertilizer, Soil Amendment & Plant MN Fertilizer, Soil Amendment & Plant 
Amendment Law (18C)Amendment Law (18C)
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Statutory AuthorityStatutory Authority
!!Under the Under the Pesticide Control Law (18B)Pesticide Control Law (18B)

–– Pesticides may not be used in a way that will Pesticides may not be used in a way that will 
cause “unreasonable adverse effects on the cause “unreasonable adverse effects on the 
environment” (same language as in FIFRA )environment” (same language as in FIFRA )

–– Unreasonable adverse effects ” Unreasonable adverse effects ” –– meansmeans
unreasonable risk to humans or the unreasonable risk to humans or the 
environment, taking into effect the economic, environment, taking into effect the economic, 
social, and environmental costs and benefitssocial, and environmental costs and benefits

–– Pesticides are intended to be used in the Pesticides are intended to be used in the 
environment, and some residual environment, and some residual 
contamination is expectedcontamination is expected
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!!Under the Under the Groundwater Protection Act (103H)Groundwater Protection Act (103H)
–– MDA is lead agency for pesticides and inorganic MDA is lead agency for pesticides and inorganic 

fertilizerfertilizer
–– MDA mustMDA must

•• Determine if a contaminant is commonly detectedDetermine if a contaminant is commonly detected
•• Develop voluntary BMPs to prevent or minimize Develop voluntary BMPs to prevent or minimize 

contaminationcontamination
•• Promote BMPs via education and demonstration Promote BMPs via education and demonstration 

projectsprojects
•• Evaluate BMP adoption and effectivenessEvaluate BMP adoption and effectiveness
•• Consider regulation if BMPs are proven ineffectiveConsider regulation if BMPs are proven ineffective

Statutory AuthorityStatutory Authority
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Pesticide Management PlanPesticide Management Plan

!!MDA is responsible for development of MDA is responsible for development of 
a Pesticide Management Plan (PMP) a Pesticide Management Plan (PMP) 

•• “to prevent, evaluate, and mitigate occurrences “to prevent, evaluate, and mitigate occurrences 
of pesticides or pesticide breakdown products of pesticides or pesticide breakdown products 
in groundwaters and surface waters of the in groundwaters and surface waters of the 
state”state”

!!The PMP includes requirements from The PMP includes requirements from 
both 18B and 103Hboth 18B and 103H
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Mitigation

Minnesota Pesticide Management 

Plan Process 

Prevention
(primary goal of PMP)

Evaluation

Integrated Pest Integrated Pest 
ManagementManagement

(IPM)(IPM)

VoluntaryVoluntary
BestBest

ManagementManagement
PracticesPractices

Water Quality Water Quality 
Monitoring & Monitoring & 

BMP EvaluationBMP Evaluation

WaterWater
ResourceResource
ProtectionProtection

RequirementsRequirements

Cancellation or Cancellation or 
Restrictions ofRestrictions of

RegistrationRegistration
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Statutory AuthorityStatutory Authority

!!Under the Under the Fertilizer, Soil Amendment, and Fertilizer, Soil Amendment, and 
Plant Amendment Law (18C)Plant Amendment Law (18C)
–– MDA is the lead state agency for regulating MDA is the lead state agency for regulating 

fertilizer other than manurefertilizer other than manure
–– A person may not store, handle, distribute, A person may not store, handle, distribute, 

or dispose of a fertilizer in a manner will or dispose of a fertilizer in a manner will 
cause unreasonable adverse effects on the cause unreasonable adverse effects on the 
environmentenvironment

–– Note that this does not include “use” of a Note that this does not include “use” of a 
fertilizerfertilizer
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Other AgenciesOther Agencies

!! MPCA:MPCA:
–– surface water standardssurface water standards
–– impaired watersimpaired waters

!! MDH:MDH:
–– potable wells potable wells 
–– source water protection source water protection 
–– drinking water standards (HRLs)drinking water standards (HRLs)

!! BWSR, SWCDs, MPCA, Minnesota Extension BWSR, SWCDs, MPCA, Minnesota Extension 
ServiceService::
–– promoting BMPspromoting BMPs
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MonitoringMonitoring

!!Minnesota Statutes 18B.04  PESTICIDE Minnesota Statutes 18B.04  PESTICIDE 
IMPACT ON THE ENVIRONMENTIMPACT ON THE ENVIRONMENT

!!“The commissioner shall:“The commissioner shall:
(1) determine the impact of pesticides on (1) determine the impact of pesticides on 

the environment, including the impacts the environment, including the impacts 
on surface water and groundwater in the on surface water and groundwater in the 
state”state”
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What MDA Monitors What MDA Monitors 
forfor

!!Herbicides, Insecticides, FungicidesHerbicides, Insecticides, Fungicides
!!Herbicide degradates (LC/MS/MS)Herbicide degradates (LC/MS/MS)
!!NutrientsNutrients
!!Analyte list based on volume of use, Analyte list based on volume of use, 

previous detections, environmental risk previous detections, environmental risk 
and suitable lab methods and suitable lab methods 

!!Pesticide analysis is expensive and a Pesticide analysis is expensive and a 
limiting factor for monitoring effortslimiting factor for monitoring efforts
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Monitoring CooperationMonitoring Cooperation

!!Monitoring MOAsMonitoring MOAs
–– Agriculture, Health, Pollution Control Agriculture, Health, Pollution Control ?? GroundwaterGroundwater
–– Agriculture, Pollution Control Agriculture, Pollution Control ?? Surface waterSurface water

!!CooperatorsCooperators
–– Farmers who allow us free access to install wells or Farmers who allow us free access to install wells or 
sample springs on their landsample springs on their land
---- Counties, local government, Met Council, DNR Counties, local government, Met Council, DNR 
and othersand others

!!Other Efforts Other Efforts 
–– USGS, Dakota CountyUSGS, Dakota County
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Monitoring LocationsMonitoring Locations
GW priority in sensitive areas 10 Pesticide Monitoring regions based on similar 

hydrogeology and agricultural practices 
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2006 Groundwater and Spring Monitoring2006 Groundwater and Spring Monitoring
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2004 Drinking Water Well 2004 Drinking Water Well 
SurveySurvey
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Surface Water Tiered Structure Surface Water Tiered Structure 
Monitoring DesignMonitoring Design

!!Tier 1Tier 1 –– Survey sites throughout agricultural Survey sites throughout agricultural 
areas sampled during Mayareas sampled during May--July (4 samples, 1 July (4 samples, 1 
every 2 weeks targeting storm flow)every 2 weeks targeting storm flow)

!!Tier 2Tier 2 –– Survey sites with expanded sample Survey sites with expanded sample 
collection (8 samples) due to detections at collection (8 samples) due to detections at 
levels of concernlevels of concern

!!Tier 3Tier 3 –– Intensively monitored with grab and Intensively monitored with grab and 
automated timeautomated time--based composite samplesbased composite samples
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2006 Tier 1, 2 and 3 Surface Water Quality Monitoring2006 Tier 1, 2 and 3 Surface Water Quality Monitoring
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!!Annual MDA Annual MDA 
monitoring reportmonitoring report

!!Available on the Available on the 
MDA web siteMDA web site

Monitoring ResultsMonitoring Results

WATER QUALITY MONITORING PROGRAM

PESTICIDE MONITORING
IN WATER RESOURCES: 

ANNUAL DATA REPORT

PUBLICATION DATE:
May 13, 2004

MINNESOTA DEPARTMENT 
OF AGRICULTURE

MONITORING AND ASSESSMENT UNIT
AGRICULTURAL CHEMICAL ENVIRONMENTAL SECTION

AGRONOMY & PLANT PROTECTION DIVISION
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Monitoring Data is Compared to Monitoring Data is Compared to 
StandardsStandards

!! Analyzed for long term Analyzed for long term 
trends for dedicated trends for dedicated 
monitoring wellsmonitoring wells

Box Plots of Quarterly Data for Atrazine

quarter

Central Sands Groundwater Monitoring Network
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Atrazine Concentrations with Average Daily Discharge

0.0

5.0

10.0

15.0

20.0

25.0

30.0

1/1/2002 4/11/2002 7/20/2002 10/28/2002 2/5/2003 5/16/2003 8/24/2003

Date

C
o

n
ce

n
tr

at
io

n
 [

u
g

/L
]

0

50

100

150

200

250

300

350

A
ve

ra
g

e 
D

ai
ly

 D
is

ch
ar

g
e 

[c
fs

]

Atrazine Composite Atrazine Grab Average Daily Discharge



November 14, 2006 Minnesota Department of 
Agriculture

19

Summary of pesticide and pesticide degradate Summary of pesticide and pesticide degradate 
concentrations in the Central Sands Groundwater concentrations in the Central Sands Groundwater 

Monitoring Network, 2005.Monitoring Network, 2005.

Detections Concentration values of samples1; all values in ug/L (nd = non detect)
Median (50th

Percentile) 75th Percentile 90th Percentile Maximum2

Pesticide
Frequency

2005 2005 2005 2005

Acetochlor 0% nd nd nd nd
Acetochlor + degradates 30% nd 0.10 0.57 24.29
Alachlor 0% nd nd nd nd
Alachlor + degradates 44% nd 0.31 1.26 4.26
Atrazine 51% 0.025 0.025 0.05 0.32
Atrazine + degradates 85% 0.085 0.185 0.275 1.17
Metolachlor 8% nd nd nd 1.87
Metolachlor + degradates 65% 0.23 1.47 3.78 17.02
Metribuzin 12% nd nd 0.05 1.24
Metribuzin + degradates 22% nd nd 1.35 7.84
1

 Percentiles and Maximums are calculated using all sample results.
2

 The Maximum of parent plus degradate observed in a single well.
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Monitoring SummaryMonitoring Summary

!!Atrazine, acetochlor, alachlor, metribuzin Atrazine, acetochlor, alachlor, metribuzin 
and metolachlor or their degradates are and metolachlor or their degradates are 
frequently detected at low levels in GWfrequently detected at low levels in GW

!!Degradates frequently exceed their parent Degradates frequently exceed their parent 
and can be hard to analyze for (cyanazine)and can be hard to analyze for (cyanazine)

!!Atrazine parent appears to be decliningAtrazine parent appears to be declining
!!Atrazine and acetochlor are detected at Atrazine and acetochlor are detected at 

levels of concern in some surface waterslevels of concern in some surface waters
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MDA Pesticide Use and BMP MDA Pesticide Use and BMP 
Adoption SurveysAdoption Surveys

!! Pesticide use and BMP Pesticide use and BMP 
adoption are surveyed in adoption are surveyed in 
agricultural areas in agricultural areas in 
alternating years through alternating years through 
a contract with the a contract with the 
National Agricultural National Agricultural 
Statistics Service (NASS)Statistics Service (NASS)

!! Use data provided for Use data provided for 
each county and each county and 
monitoring regionmonitoring region
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Model of Leaching Risk Based on Model of Leaching Risk Based on 
Vulnerability + Use Vulnerability + Use 

Using WINUsing WIN--PSTPST

100.002,1873,527Total

5.11,109,188Water

63.81,3948,754Low

17.53,830,632Intermed.

13.62,984,953High

Area (%)Area (ha)Risk Level

100.002,1873,527Total

5.11,109,188Water

63.81,3948,754Low

17.53,830,632Intermed.

13.62,984,953High

Area (%)Area (ha)Risk Level
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MN Nitrate Testing Clinic DataMN Nitrate Testing Clinic Data

!!19931993 –– MDA develops “walkMDA develops “walk--in” style in” style 
testing clinic testing clinic 

!!Goal = increase public awareness of Goal = increase public awareness of 
nitrates in rural drinking and livestock nitrates in rural drinking and livestock 
water supplieswater supplies

!!ID occurrence of nitrate ‘hotspots’ID occurrence of nitrate ‘hotspots’
!!To date: 30,000 tests with educational To date: 30,000 tests with educational 

outreachoutreach
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Percentage of Private Wells Above the 
Nitrate-N Health Standard

MDA clinic 
conclusions:
private well 
NO3-N
results
indicate that 
12 to 15% 
exceed 10 
mg/L

21,000 Wells Tested 
in 1993-99
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PreventionPrevention

!!CoreCore
HerbicideHerbicide
BMPsBMPs
–– BMPs for all Ag BMPs for all Ag 

HerbicidesHerbicides
–– BroadBroad--basedbased

stakeholder inputstakeholder input
–– Provided as a series Provided as a series 

of optionsof options
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Examples of Core BMPs for all Examples of Core BMPs for all 
Agricultural HerbicidesAgricultural Herbicides

!!Scout fields for weeds and match the Scout fields for weeds and match the 
management approach to the weed problemmanagement approach to the weed problem

!!Evaluate reduced or split applicationsEvaluate reduced or split applications
!!For Surface Water protection: Soil incorporate For Surface Water protection: Soil incorporate 

herbicidesherbicides
!!For Ground Water protection: Determine the For Ground Water protection: Determine the 

depth to groundwater and consider protective depth to groundwater and consider protective 
practices in vulnerable areaspractices in vulnerable areas

•• Consider herbicides with low loss ratings for leaching or Consider herbicides with low loss ratings for leaching or 
consider nonconsider non--chemical weed controlchemical weed control
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Best Management PracticesBest Management Practices

!! HerbicideHerbicide--specificspecific
BMPs forBMPs for
–– AcetochlorAcetochlor
–– AlachlorAlachlor
–– AtrazineAtrazine
–– MetolachlorMetolachlor
–– MetribuzinMetribuzin

!! For herbicides For herbicides 
commonly detected in commonly detected in 
groundwater or of groundwater or of 
concern in surface concern in surface 
waterwater
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Example Herbicide Specific Example Herbicide Specific 
BMPsBMPs

!!Atrazine BMPsAtrazine BMPs
–– Limit total atrazine use per year to Limit total atrazine use per year to 0.8 lbs a.i. per acre 0.8 lbs a.i. per acre 

on coarseon coarse--texturedtextured soils and in SE MN Karst areas soils and in SE MN Karst areas 
–– SE MN medium and fine texturedSE MN medium and fine textured soils:soils: 1.0 lb a.i. per 1.0 lb a.i. per 

yearyear can be used can be used prepre--emergenceemergence
–– Adopt conservation tillage practices appropriate for Adopt conservation tillage practices appropriate for 

your farm’s topography and in SE Minnesota karst your farm’s topography and in SE Minnesota karst 
areasareas

–– Rotate use of atrazine with herbicides from a different Rotate use of atrazine with herbicides from a different 
chemical class chemical class 
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EvaluationEvaluation

!!MDA must evaluate BMP effectiveness and MDA must evaluate BMP effectiveness and 
adoptionadoption

!!For BMP effectiveness:For BMP effectiveness:
–– Primary means is water monitoring dataPrimary means is water monitoring data
–– Decreasing trends suggest the BMPs are working Decreasing trends suggest the BMPs are working 
–– Plot scale and field scale research Plot scale and field scale research 
–– ModelingModeling

!!May be a long lag time between BMP May be a long lag time between BMP 
adoption and observed effects in GWadoption and observed effects in GW
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BMP AdoptionBMP Adoption

!!Evaluated through phone surveys, Evaluated through phone surveys, 
local surveys and audits by MDA local surveys and audits by MDA 
inspectorsinspectors
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MitigationMitigation

!!MDA may develop rules, called “water MDA may develop rules, called “water 
resource protection requirements” (WRPRs), resource protection requirements” (WRPRs), 
if the implementation of BMPs has proven to if the implementation of BMPs has proven to 
be ineffectivebe ineffective

!! If adoption is high but effectiveness is in If adoption is high but effectiveness is in 
doubt, then the BMPs should be revised doubt, then the BMPs should be revised 
before considering a rule before considering a rule 
–– rules will be based on the BMPs, if the BMPs rules will be based on the BMPs, if the BMPs 

are not effective then the rules also will not be are not effective then the rules also will not be 
effectiveeffective
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Water Resource Protection Water Resource Protection 
RequirementsRequirements

!!WRPRs must be designed to “prevent and WRPRs must be designed to “prevent and 
minimize pollution to the extent practicable,” minimize pollution to the extent practicable,” 
prevent pollution from exceeding HRLs, and prevent pollution from exceeding HRLs, and 
must be based on:must be based on:
–– The use and effectiveness of BMPsThe use and effectiveness of BMPs
–– Product use and practices causing pollutionProduct use and practices causing pollution
–– Economic factorsEconomic factors
–– Availability, technical feasibility, implementability Availability, technical feasibility, implementability 

and effectivenessand effectiveness
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Restrictions on ProductRestrictions on Product
RegistrationRegistration

!!The commissioner may impose state use The commissioner may impose state use 
and distribution restrictions on a pesticide and distribution restrictions on a pesticide 
as part of the registration to as part of the registration to preventprevent
unreasonable adverse effects on the unreasonable adverse effects on the 
environment.environment.
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Nitrate Contamination Nitrate Contamination 
IssuesIssues

!!Under the Groundwater Protection Under the Groundwater Protection 
Act (Act (103H)103H)
�� MDA lead for inorganic N fertilizer MDA lead for inorganic N fertilizer 
�� MPCA lead for manure and septicsMPCA lead for manure and septics

!!1989 Chap. 326, Art. 6, Sec. 33, Sub. 1989 Chap. 326, Art. 6, Sec. 33, Sub. 
2b (Session Law)2b (Session Law)
�� Created a Task Force to develop a Created a Task Force to develop a 

Nitrogen Fertilizer Management Plan Nitrogen Fertilizer Management Plan 
(NFMP)(NFMP)
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The NFMPThe NFMP

�� The Nitrogen The Nitrogen 
FertilizerFertilizer
Management Plan, for Management Plan, for 
the prevention, the prevention, 
evaluation & evaluation & 
mitigation of nonpoint mitigation of nonpoint 
source nitrogen source nitrogen 
fertilizer, was fertilizer, was 
completed in 1990completed in 1990
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!!Similar Process as for PesticidesSimilar Process as for Pesticides
–– Greater emphasis on a local approach Greater emphasis on a local approach 

by designating a “Special BMP by designating a “Special BMP 
Promotion Area” Promotion Area” 

–– Voluntary BMPs already developed and Voluntary BMPs already developed and 
would be promoted and evaluated in would be promoted and evaluated in 
each area each area 

–– If BMPs are proven ineffective, the MDA If BMPs are proven ineffective, the MDA 
may  implement “Water Resource may  implement “Water Resource 
Protection Requirements (WRPRs)”Protection Requirements (WRPRs)”

Overall Response PhaseOverall Response Phase
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Nitrogen Fertilizer BMPsNitrogen Fertilizer BMPs

!!Fertilizer BMPs byFertilizer BMPs by
crop and region were crop and region were 
developed by the developed by the 
University of University of 
Minnesota and widely Minnesota and widely 
promotedpromoted
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Demonstration and Validation of Demonstration and Validation of 
BMPsBMPs

!!Much onMuch on--going work by University of going work by University of 
Minnesota, MDA and cooperators, Minnesota, MDA and cooperators, 
examples include: examples include: 
–– Plot work and field days at Extension Plot work and field days at Extension 

research and outreach centers research and outreach centers 
–– On Farm demonstration projects through On Farm demonstration projects through 

Nutrient Management Initiative with NRCSNutrient Management Initiative with NRCS
–– Tiled and instrumented demonstration sites atTiled and instrumented demonstration sites at

Red Top, Highway 90 and a third location Red Top, Highway 90 and a third location 
under development, under development, 
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Fertilizer Program FundingFertilizer Program Funding

!!Never well fundedNever well funded
!!Cuts in supplemental general funds Cuts in supplemental general funds 

and layoffs in 2003 and layoffs in 2003 
!!New fees were passed in 2005, but New fees were passed in 2005, but 

for multiple usesfor multiple uses
!!Currently five MDA nonCurrently five MDA non--point field point field 

staffstaff
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Focus on Community Water Suppliers 
With Nitrate Problems 

(a joint effort with MDH)

Lincoln Pipestone 
Rural Water System

St. PeterPerham

Cold Spring

Edgerton, Luverne, 
Adrian, Fulda

Hastings

Park Rapids
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Local N Response Local N Response 

!!Each situation is complex and unique, Each situation is complex and unique, 
requiring a separate studyrequiring a separate study
–– Detailed FANMAP survey to determine Detailed FANMAP survey to determine actualactual

practicespractices
–– Form a local team involving all stakeholders, Form a local team involving all stakeholders, 

especially local farmersespecially local farmers
–– Use FANMAP and sensitivity data to target Use FANMAP and sensitivity data to target 

key practices on sensitive lands and to help key practices on sensitive lands and to help 
obtain implementation fundingobtain implementation funding
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Farm Nutrient Management Farm Nutrient Management 
AssessmentAssessment

FANMAP assists in understanding how much 
farmland is receiving nutrient inputs that are 
under, over and comparable to UM Recs…….

Corn Acres
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Producers May be Using Recommended 
Nitrogen Inputs � and still have problems!

Source: 1999 FANMAP of Perham Producers-MDA
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Example Nitrate Response Example Nitrate Response 
OptionsOptions

!!Take highly vulnerable land out of Take highly vulnerable land out of 
production (CRP)production (CRP)

!!Reduce fertilizer inputsReduce fertilizer inputs
!!Change crop types or rotation (esp alfalfa)Change crop types or rotation (esp alfalfa)
!!Change timing or method of fertilization to Change timing or method of fertilization to 

match crop uptakematch crop uptake
!!Change variety (Altura potato)Change variety (Altura potato)
!!Nitrification inhibitors (ESN)Nitrification inhibitors (ESN)
!!Irrigation managementIrrigation management
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Matrix of Federal and State Cost Share 
for implementing the needed practice for 

the situation
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�Case Studies� Available on Web
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Legislative AuditLegislative Audit

!!Legislative audit of pesticide programs Legislative audit of pesticide programs 
completed in February 2006completed in February 2006

!!Generally good review but some Generally good review but some 
recommendations noted:recommendations noted:
–– Urban water monitoringUrban water monitoring
–– Need to revise PMP to better address Need to revise PMP to better address 

registration, urban and aquatic pesticidesregistration, urban and aquatic pesticides
–– Need a BMP evaluation planNeed a BMP evaluation plan
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Key IssuesKey Issues

!! Impaired waters Impaired waters –– a huge effort and the focus of a huge effort and the focus of 
current funding and resourcescurrent funding and resources

!!Nitrates in groundwater Nitrates in groundwater 
!!Possible surface water impairments for Possible surface water impairments for 

acetochlor and atrazineacetochlor and atrazine
!!Evaluating pesticide BMP effectivenessEvaluating pesticide BMP effectiveness
!!Pesticide degradates Pesticide degradates –– cyanazinecyanazine
!!Changing health and environmental standardsChanging health and environmental standards
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MDA Future Efforts MDA Future Efforts 
!!Focus on impaired watersFocus on impaired waters

–– Research using SWAT model to quantify BMP Research using SWAT model to quantify BMP 
benefitsbenefits

–– Using LIDAR to target high risk locations for BMP Using LIDAR to target high risk locations for BMP 
implementationimplementation

–– More involved in impairment processMore involved in impairment process
!!Continued pesticide and nutrient BMP Continued pesticide and nutrient BMP 

promotion, demonstration and evaluation promotion, demonstration and evaluation 
!! Implementation of the NFMP in problem areasImplementation of the NFMP in problem areas
!! Increased statewide water monitoringIncreased statewide water monitoring
!!Environmental reviews in registration processEnvironmental reviews in registration process
!!Use of pesticide immunoassaysUse of pesticide immunoassays
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Questions?Questions?

!!Dan StoddardDan Stoddard
!!651 201651 201--62916291
!!Dan.stoddard@state.mn.usDan.stoddard@state.mn.us

!!Or Visit the MDA Web site at:Or Visit the MDA Web site at:
–– http://www.mda.state.mn.ushttp://www.mda.state.mn.us
–– go to “Water and Land” go to “Water and Land” 


