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Minnesota Department of Agriculture 

 
 
Dear Reader, 
 
This report is a summary of ground and surface water monitoring data from the 
Monitoring Unit of the Minnesota Department of Agriculture (MDA).  Its primary 
purpose is to summarize data collected from January through December 2005.   
   
The Monitoring Unit exists to provide scientifically based water quality data for 
pesticides in ground and surface water.  The primary goal of the monitoring activities is 
to provide detailed information on the impact of pesticides on Minnesota’s waters.  
Monitoring activities are conducted by the MDA to address statutory mandates for 
ambient water resource condition monitoring under the Minnesota Groundwater 
Protection Act (Minn. Stat. Chapter 103H) and the Minnesota Pesticide Control Law 
(Minn. Stat. Chapter 18B).  The data is used by the MDA to evaluate the need for, and 
effectiveness of, protective actions such as voluntary best management practices (BMPs) 
for ground or surface water. 
 
Monitoring efforts are coordinated with other state agencies and local units of 
government.  The formal coordination ground and surface water monitoring activities is 
outlined in interagency monitoring cooperative agreements signed by the Commissioners 
of the MDA; the Minnesota Pollution Control Agency (MPCA) for ground and surface 
water; and the Minnesota Department of Health (MDH) for groundwater. In addition, the 
MDA has cooperative efforts with the Minnesota Department of Natural Resources 
(DNR), the National Oceanic and Atmispheric Administration (NOAA), and with a 
number of other local units of government.  
 
Respectfully, 
 
Jim Ford, Monitoring Unit Supervisor 
Environmental Section  
Pesticide and Fertilizer Management Division 
Minnesota Department of Agriculture 
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DEFINITIONS 
 
Chronic Standard, 
Criterion or Advisory 
Value 

The highest water concentration of a chemical to which organisms can be exposed 
without causing chronic toxicity to the organisms in question.  Established for 
individual chemicals based on toxicity to aquatic life (the “toxicity-based”) and based 
on toxicity to human life (the “human health-based”), when sufficient information 
exists to establish one or both of these numbers.  The more stringent of the two 
numbers is used as the chronic standard, criterion or advisory value for purposes of 
implementation of Minnesota Rules Chapter 7050.  The underlying exposure 
assumptions (e.g., timeframes for exposure comparisons) and applicability of any 
numbers are established by the MPCA and may vary depending on the state 
classification of the water body, the nature of the data comparisons being made, and 
the regulatory status of the number being used for comparison. 

  
Final Acute Value 
(FAV) 

An estimate of the concentration of a pollutant corresponding to the cumulative 
probability of 0.05 in the distribution of all the acute toxicity values for the genera or 
species from the acceptable acute toxicity tests conducted on a chemical.  The FAV is 
the value found to be toxic in 5% of all studies conducted.  Ninety five percent of all 
tests conducted found toxicity values to be higher than the FA V chosen.  One-half the 
value of the FAV is the Maximum Standard (MS), and is the highest concentration of a 
toxicant in water to which aquatic organisms can be exposed for a brief time with zero 
to slight mortality.  The MS is often used as a remedial action cleanup goal to protect 
surface waters in some ground water contamination situations. 

  
Health Risk Limit 
(HRL) 

The concentration of a substance or chemical (i.e., one that has been determined to be 
a potential private well drinking water contaminant) in drinking water that can produce 
a potential toxicological result due to systemic or carcinogenic effect in humans upon 
consumption. The underlying exposure assumptions (e.g., volume of water consumed 
and timeframes for exposure comparisons) and the general applicability of any HRL 
are established for Minnesota by the MDH and adopted by rule of the MDH 
Commissioner. 

  
Health Based Value 
(HBV) 

Identical to an HRL except that the value is issued on an interim basis for specific 
situations and until such time that the basis of its derivation and calculation are 
reviewed and subject to rule-making. 

  
Maximum Contaminant 
Level (MCL) 

A value set by the U.S. EPA as the maximum amount of a chemical allowed in a 
federally regulated public water supply, considering health, economic or other factors 
including technological factors such as treatment cost and feasibility. 

  
Method Reporting 
Limit (MRL) 

Represents the minimum concentration of an analyte that can be reliably quantitated 
and reported by the laboratory.  Analytes may be positively identified via qualitative 
procedures and reported as “Present” below the MRL. 
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SECTION 1 - INTRODUCTION 
 
This report is a summary of ground and surface water quality monitoring data and activities for 
the Monitoring Unit of the Minnesota Department of Agriculture (MDA).  Its primary purpose 
is to summarize analytical data collected by the MDA for the period of January 1, 2005 through 
December 31, 2005. 
 
The MDA has established ten Pesticide Monitoring Regions (PMRs) to provide a framework for 
conducting water quality monitoring 
(Figure 1).  These regions are based 
on having similar hydrologic, 
geologic, and agricultural 
management characteristics.   
 
The scope of MDA groundwater 
monitoring activities have been 
guided primarily by the state 
Pesticide Control Law1 and the 
Groundwater Protection Act

2
, and has 

emphasized areas of the state that are 
sensitive to human impact.  MDA 
monitoring activities are also guided 
by the general requirement to 
determine pesticide impacts to 
surface water and groundwater 
outlined in the Pesticide Control 
Law.

2
   

 
The MDA has monitored 
groundwater since 1985, and while 
monitoring designs have changed 
over the years, the overall goal has 
remained the same: to provide 
protection of Minnesota’s 
groundwater resources by measuring  
the impact of pesticides on groundwater.  Specifically designed monitoring wells are installed in 
areas with sensitive groundwater conditions, and are sampled from one to four times a year.  In 
southeast Minnesota, naturally occurring springs emerging from highly sensitive shallow 
bedrock formations are sampled.   
 
Similar to groundwater, surface water monitoring efforts are focused in locations where 
agricultural chemicals have a relatively high potential for water resource impacts based on 
rainfall, runoff and direct connections between ground and surface water.   
__________________________ 
1 – Minn. Stat. Chapter 103H 
2 – Pesticide Control Law 18B 

Figure 1.  Pesticide Monitoring Regions (PMR). 
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The goal of the MDA’s surface water monitoring activities, which began in 1990, is the protection 
of Minnesota’s surface water resources from agricultural chemicals.  The main focus is monitoring 
of streams and rivers in the agricultural and urban areas of the state.  Sampling sites are selected 
from each of the agricultural PMRs, with more long-term, automated sampling in areas that have 
historically exhibited higher concentrations of pesticides.  Samples are generally collected during 
the late spring and early summer when the potential for pesticide movement to surface water is the 
greatest.    
 
Precipitation totals and departure from normal for 2005 are shown in Figure 2.  Many areas of 
the state received precipitation 6 to 10 inches more than during the 30 year normal conditions 
(1970 to 2000).  Locations in northwestern and south central Minnesota had spots of 
precipitation over 12 inches more than normal.  Only the extreme southeastern tip and portions 
of northern Minnesota received less than normal levels of precipitation in 2005.  
 

 
 
Figure 2.  2005 precipitation totals and departure from normal. 
 
This report contains water sampling results tables, summary tables, and graphical data displays.  
The contents of this report fulfill the statuatory requirements to evaluate the condition of the 
waters of the State and are used for developing a variety of associated response actions.  The 
data is also used in the implementation of various MDA educational, voluntary and regulatory 
programs, and is made available to the MDA’s multiple stakeholders for the purpose of 
characterizing pesticide impacts to state water resources.   
 
Data used to produce this report as well as historic groundwater and surface water data are 
available by contacting the MDA Monitoring Unit staff.  This report and other data are also 
available on the MDA website at http://www.mda.state.mn.us/appd/ ace/maace.htm 
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For questions or comments about the report’s contents, contact Jim Ford, Monitoring Unit 
Supervisor.  Inquiries can be made by phone at 651.201.6672 or by email at 
jford@mda.state.mn.us 
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SECTION 2 - DATA REPORTING METHODS AND CHEMICAL ANALYTES 
 
Reporting Methods  
 
Methods employed by the MDA Monitoring Unit for reporting results of chemical analyses 
received from the MDA Laboratory Services Division are designed to ensure that results of 
chemical analyses are reported in a straightforward, understandable style.   
 
Many standard data reporting and analysis protocols recommend that all sample analyses 
reported as non-detected be entered and reported as one-half the method reporting limit.  
However, as MDA analytical methods are capable of qualitatively identifying a chemical at 
concentrations lower than they may be quantified, the Monitoring Unit has decided to adopt the 
following method of reporting and analyzing analytical results:   
 

Water sample pesticide results reported from the MDA Laboratory Services Division as 
meeting qualitative or estimated requirements but not quantitated (i.e., “Present at less than 
the Method Reporting Limit “(MRL) or “Present at less than the Estimated Reporting Limit” 
(ERL)) are entered into the database as “P” however, for statistical and general reporting 
purposes, will be assigned a numerical value of one-half the MRL or ERL.   
 
In cases where duplicate or replicate samples are collected with a water sample for purposes 
of quality control, the water sample is identified as the first sample collected sequentially.  
Only the water sample is reported in the dataset.   
 

General data analysis for reporting purposes is performed on water samples only.  Data analysis 
of quality control is reported separately as needed for data verification and qualification.  Values 
reported to the database as non-detect are assigned a numerical value of zero for purposes of 
statistical analysis (via non-parametric methods).  If statistical analysis calculations result in a 
value of zero, the result is reported as “non-detect.” 
 
Metabolites or breakdown products (“degradates”) of a pesticide “parent” compound are 
summarized independently and, where appropriate, in sum with the parent compound.  Where 
degradates are identified in sum with the parent compound, the reference is to “parent plus 
parent degradates” (e.g., atrazine plus degradates). 
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Analytes 
 
Water samples are analyzed for inorganic compounds and pesticides in the laboratory (where 
they are referred to as “analytes”).  A pesticide may be included in a “target analyte” list for a 
given water resource sample based on the relative expectation of detecting the pesticide in the 
particular water sample.  This expectation may depend on the mobility of the pesticide in soil or 
water, the general use of the pesticide in the monitoring region or other programmatic reasons or 
concerns.   
 
A target pesticide analyte list helps MDA monitoring efforts focus limited resources on the 
chemicals of greatest concern to water resources.  The target analyte list typically includes many 
of the most commonly used pesticide products or degradates; however, the chemical analysis 
may also detect additional pesticides that fall into the same chemical class as pesticides on the 
target analyte list.  Therefore, pesticides that are not part of the target analyte list may be 
detected, quantified (if possible) and reported as non-target analyte detections, even though they 
may not be targeted for analysis.   
 
In 2002, the MDA laboratory began analysis of groundwater samples for the primary (ESA) and 
secondary (OXA) degradates of acetochlor, alachlor, dimethenamid and metolachlor.  This 
analysis began with the 2nd quarter of the calendar year.  For this reporting period these methods 
were limited to ground water samples only. 
 
In late May of 2004 six additional base neutral pesticide analytes and 3 degradates of metribuzin 
were added to the list of target analytes.   
 
A list of target and detected non-target pesticide analytes and inorganic analytes specific to 2005 
water monitoring efforts are provided in Table 1.  Pesticide analytes referenced in this report 
can be cross-referenced to sample trade names provided in Table 2. 
 
For additional details regarding MDA sampling, analytical and reporting methods, see the MDA 
monitoring program web site or contact the program directly.   
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Table 1 - List of target and detected non-target pesticide analytes, inorganic analytes, and 
method reporting limits for ground and surface water monitoring site samples collected in 
2005. 

Target Analyte or Detected Non-target Analyte for b   
Pesticide Analyte a Ground Water Surface Water 

Method Reporting 
Limit  
(ug/L) 

2,4-D g X  0.20 
Acetochlor X X 0.05 

Acetochlor ESA X   0.07 
Acetochlor OXA X   0.07 

Alachlor X X 0.05 
Alachlor ESA X   0.07 
Alachlor OXA X   0.07 

Atrazine X X 0.05 
Deethylatrazine X X 0.05 
Deisopropylatrazine X X 0.20 

Boscalid X X 0.30 
Chlorpyrifos X X 0.10 
Cyanazine f X X 0.20 

Cyanazine amide X  0.05 
Cyanazine-acid X  0.05 
Deethylcyanazine acid X  0.05 
Deethylcyanazine amide X  0.05 

Diazinon X X 0.12 
Dicamba g X  0.20 
Dichlorprop g X  0.20 
Dimethenamid X X 0.05 

Dimethenamid ESA X   0.07 
Dimethenamid OXA X   0.07 

Dimethoate X X 0.22 
EPTC X X 0.23 
Fonofos X X 0.10 
Malathion X X 0.09 
MCPA g X  0.20 
MCPP g X  0.20 
Methyl Parathion X X 0.12 
Metolachlor X X 0.07 

Metolachlor ESA X   0.07 
Metolachlor OXA X   0.07 

Metribuzin X X 0.10 
Metribuzin DA X X 1.00c 
Metribuzin DADK X X 1.00c 
Metribuzin DK X X 1.00c 

Myclobutanil X X 0.20 
Pendimethalin X X 0.08 
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Table 1 - continued 
 

Target Analyte or Detected Non-target Analyte for b 

Pesticide Analyte a Ground Water Surface Water 

Method Reporting  
Limit  
(ug/L) 

Phorate X X 0.12 
Prometon (not a target analyte) X X 0.50 
Propazine (not a target analyte)   X 0.50 
Propiconazole X X 0.20 
Simazine (not a target analyte)   X  0.50d 
Tebuconazole X X 0.20 
Tebuprimiphos X X 0.10 
Terbufos X X 0.19 
Tetraconazole X X 0.15 
Triclopyr g X  0.20 
Trifluralin X X 0.17 
Inorganic Analyte a & e 
Ammonia-N   X 0.02 
Nitrate/Nitrite X X 0.40 
Ortho Phosphorus  X 0.005 
Total Phosphorus  X 0.01 
Total Suspended Solids   X 0.10 

 
 
 

 

a   The total analytical suite is represented by different analytical methods used by the MDA Laboratory Services Division in the routine analysis of monitoring 
program water resource samples. For a complete description of methods and associated detectable compounds, contact the MDA Monitoring Unit. 

b  In addition to the target pesticide analytes for water resource samples collected during 2005, the MDA Laboratory Services Division analytical methods used in the 
routine analysis of monitoring program pesticide water samples may also detect and report the presence or possible presence of other pesticides. 

c
  Estimated Reporting Limit (ERL).  See Definitions for a description. 

d
  The MRL for Simazine was changed after mid-June 2005 from .10 ug/L to .50 ug/L. 

e   
Indication of an Inorganic compound as being an analyte for ground or surface water does not infer that every water resource sampled is analyzed for that 
compound. 

f  
53 groundwater samples that were part of  other ongoing monitoring programs, to test for the presence of cyanazine and its degradates.  Sites were selected based on 
historic pesticide detections or because they were scheduled for routine sampling during the time frame of this effort. 

g  
22 groundwater samples (see Section 3.4) 
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Table 2.  Target and detected non-target pesticide analytes for 2005 and examples of their 
associated trade names and primary crops for application. 

Pesticide Analyte 
Pesticide 

Type 
Trade Name 
Examples* Primary Crops 

2,4-D Herbicide numerous Corn, small grain, turf 
Acetochlor and degradates Herbicide Surpass, Harness Corn 
Alachlor and degradates Herbicide Lasso Corn, Soy and Dry Bean 
Atrazine and degradates Herbicide Atrazine, Aatrex Corn 

Boscalid Fungicide 
Emerald, Endura, 

Pristine 
Dry Bean; Canola; Potato; Fruit and 

Vegetable 

Chlorpyrifos Insecticide Lorsban 
Corn; Soybean; Sunflower; Sugar 

Beet; Small Grain 
Cyanazine and degradates Herbicide Bladex Corn 
Diazinon Insecticide Diazinon Ornamental; Fruit and Vegetable 
Dicamba Herbicide Banvel Corn, turf 
Dichlorprop Herbicide numerous Turf, non-crop 
Dimethenamid and 
degradates Herbicide Frontier Corn; Soy and Dry Bean 

Dimethoate Insecticide Cygon 
Ornamental; Corn; Soybean; Fruit 

and Vegetable 
EPTC Herbicide Eradicane Corn 
Fonofos Insecticide Dyfonate Corn 
Malathion Insecticide Malathion 50 Small Grain; Fruit and Vegetable 
MCPA Herbicide numerous Small grains, turf 
MCPP Herbicide numerous Turf 

Methyl Parathion Insecticide Penncap-M 
Corn; Soy and Dry Bean; Small 

Grain 
Metolachlor and degradates Herbicide Dual Corn; Soybean; Potato 
Metribuzin and degradates Herbicide Lexone, Sencor Soybean; Potato 
Myclobutanil Fungicide Laredo Turf; Ornamental; Soybean (Sec. 18) 

Pendimethalin Herbicide Prowl 
Corn; Soy and Dry Bean; Potato; 

Sunflower 
Phorate Insecticide Thimet Corn; Soybean; Potato; Sugar Beet 
Prometon Herbicide Pramitol, Gesafram Non-crop 
Propazine Herbicide Milocep Sorghum 
Propiconazole Fungicide Tilt, Bumper Turf; Ornamental; Corn; Small Grain  
Simazine Herbicide Princep Corn 
Tebuconazole Fungicide Folicur, Elite Small Grain (Sec. 18) 
Tebuprimiphos Insecticide Aztec Corn  
Terbufos Insecticide Counter Corn; Sugar Beet 
Tetraconazole Fungicide Domark Sugar Beet (Sec. 18) 
Triclopyr Herbicide Garlon Turf, forestry, non-crop 

Trifluralin Herbicide Treflan Soy and Dry Bean; Sunflower 

* This is an example list of trade names for products containing the pesticide analyte, pesticide analytes may also appear in tank mixes with 
other products or under other trade names.  
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SECTION 3 - GROUNDWATER MONITORING 
 
Background 
 
Contamination of ground water emerged as a major public issue in the 1970s.  The primary 
concerns at that time were associated with improper disposal of industrial wastes, leaking 
landfills, mine wastes and other fixed facilities (especially those associated with chemical 
storage and transport).  However, by late in the decade, sampling had confirmed pesticides 
contaminating ground water from field applications (aldicarb was initially found in sampling of 
aquifers underlying Long Island, NY and subsequently found in similar sampling efforts in WI 
and FL) [Holden, 1986]. 
 
In 1985 the Minnesota Department of Agriculture and Minnesota Department of Health 
undertook a cooperative survey of ground water for pesticides and nitrate-nitrogen in areas of 
agricultural land use and considered susceptible to contamination (outwash sands and karstic 
bedrock areas).  This survey found that pesticides commonly applied to fields in agricultural 
production (normal use) were showing up in ground water in detectable concentrations.  The 
most frequently detected pesticides were atrazine and alachlor (both herbicides) [Klaseus, 
Buzicky, and Schneider 1988].  A second survey by the Minnesota Department of Health in 
1986 targeted primarily toward private (farm) drinking water wells showed similar results. 
[Klaseus and Hines, 1989] 
 
In 1987 Minnesota revised the Minnesota Pesticide Control Law (Chapter 18B of Minnesota 
State Statutes).  Minnesota Statute 18B.04 requires: “The commissioner shall:  

(1) determine the impact of pesticides on the environment, including the impact on the 
environment, including the impacts on surface water and groundwater in this state; 

(2) develop best management practices involving pesticide distribution, storage, handling, use, 
and disposal; and 

(3) cooperate with and assist other state agencies and local governments to protect public 
health and the environment from harmful exposure to pesticides.” 

 
Consequent of this charge the MDA initiated a Ground Water Monitoring Program in 1987 and 
a Surface Water Monitoring Program in 1991. 
 
In 1989 the Minnesota Comprehensive Ground Water Protection Act expanded ground water 
protection responsibilities of the MDA, including specific direction regarding monitoring for 
agricultural chemicals and the management of those chemicals when found to impact ground 
water.  The Ground Water Protection Act mandated development of a State Pesticide 
Management Plan with monitoring to act as the primary support to management decisions 
within that Plan. 
 
In reponse to these mandates MDA has developed several groundwater monitoring programs for 
which results are provided in this annual report. Figure 3 shows pesticide monitoring regions 
and ground water monitoring locations for calendar year 2005.  The Region 4 Groundwater 
Monitoring Network was developed to evaluate pesticide impacts in the geologically sensitive 
outwash sands of Central Minnesota.  The MDA regional groundwater monitoring networks are 
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being implemented as a means to extrapolate and compare results obtained in other regions of 
the state.  Spring monitoring in Southeast Minnesota (Region 9) has been implemented and is 
being expanded to evaluate groundwater conditions in the karstic bedrock areas where ground 
and surface water are intimately connected.  Urban sampling has been conducted on a 
cooperative basis to evaluate potential impacts of pesticide use in urban/ suburban settings 
where turf management herbicides are used. 
 
MDA’s groundwater monitoring program seeks to provide information on impacts to the State’s 
groundwater from the routine use of agricultural chemicals.  Information is made available so 
that management decisions may be appropriately made such that impacts to groundwater can be 
reduced or avoided. 
 
 
3.1 REGION 4 GROUNDWATER MONITORING NETWORK 
 
Description of Region 4 Groundwater Monitoring Network  
 
Ten counties in the Region 4 Groundwater Monitoring Network that currently have wells are 
Becker, Benton, Hubbard, Kandiyohi, Morrison, Otter Tail, Pope, Stearns, Todd and Wadena 
(Figure 3).   
 
The Region 4 Groundwater Monitoring Network was developed in 1999 with the first samples 
collected in 2000.  Well locations were selected based on a randomly initiated grid spread over 
the twelve county area of interest.  Nests of two or three wells were installed at each site to 
allow sampling at the water table surface regardless of changes in the water table depth.  A total 
of 85 sites are currently operational within the Region 4 Groundwater Monitoring Network.  A 
random selection of network sites is chosen to be sampled for each quarter of the year.  At each 
selected site the first (shallowest) of the nested wells that intercepts the water table is sampled.  
This sampling scheme allows for network wide estimates of pesticide impacts on an annual 
basis, network trend assessment following four years of data collection, and trend analysis of 
data from individual well sites within ten years.  The network is intended to be in operation for a 
minimum of 20 years. 
 
In 2005 the MDA continued the analysis of ground water monitoring samples for the primary 
(ESA) and secondary (OXA) degradates of acetochlor, alachlor, dimethenamid and metolachlor.  
This analysis began with the 2nd quarter of calendar year 2002.   
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Figure 3.  MDA Pesticide Monitoring Regions (PMRs) and groundwater monitoring 
locations for 2005. 
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Results – Region 4 Groundwater Monitoring 
 
A summary of pesticide concentration data in the Region 4 Groundwater Monitoring Network 
from 2003 and through the end of calendar year 2005 is provided in Tables 3 and 4.  These 
tables also include information for pesticide degradates of acetochlor, alachlor, atrazine, 
dimethenamid, metolachlor and metribuzin.   
 
Groundwater sampling results have been summarized as plots of detections or as box plots for 
acetochlor, alachlor, atrazine, metolachlor and metribuzin (and their degradates).  These plots 
are provided in Appendix C. 
 
Although other pesticides were detected in the network, the frequency of their detection, the 
relatively low concentration of those detections and the distribution of the data within each 
quarter do not lend themselves to statistical analysis for percentage detection or box plot 
presentation; however, their detections are included in the total pesticide calculations used to 
develop Figures 6 and 7 in Appendix C. 
 
Comparisons of pesticide concentrations in network samples to the Minnesota Department of 
Health (MDH) Health Risk Limits (HRLs) and Health Based Values (HBVs) for private well 
drinking water supplies are provided in Table 5 for samples collected since 2003.  Also included 
is the comparison to U.S. Environmental Protection Agency (U.S. EPA) Maximum Contaminant 
 
Levels (MCLs) for public drinking water supplies (treated water).  In making the comparisons, 
the network dataset for a pesticide or pesticide degradate was compared to the available HRL 
and/or HBV.

1
   In the absence of compound-specific toxicological information for pesticide 

degradates, the MDH uses a conservative default approach by assuming the degradate has the 
same toxicological effect as the pesticide parent compound.  HRLs or HBVs have been 
requested by MDA from the MDH for frequently detected pesticide degradates.  If a HRL or 
HBV exists for a degradate, then concentrations of the degradate are compared separately to that 
value, and the degradate concentration is not added to that of the parent.  For federally regulated 
public drinking water supplies, only the parent pesticide concentrations are compared to MCLs.  
See Appendix A, Table 14 for a summary of human health based groundwater standards, values, 
or limits associated with target and non-target pesticide analytes.   

                                            
 
1
 A pesticide can have both an HRL and an HBV, depending on the availability of toxicological data and associated toxic endpoints. 
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Table 3.  Summary of pesticide and pesticide degradate concentrations in the MDA region 4 groundwater monitoring 
network, 2003 � 2005. 

 

 

Detections Concentration 1 (ug/L , nd = non detect) 

Median (50th Percentile) 75th Percentile Maximum 
Pesticide 

2003 - 
134 samples 
 

2004 - 
108 samples  
 

2005 - 
113 samples 
 2003 2004 2005 2003 2004 2005 2003 2004 2005 

Acetochlor 4 4 0 nd nd nd nd nd nd 0.025 0.025 nd 

Acetochlor ESA 45 27 33 nd nd nd 0.16 0.04 0.10 12.1 5.97 16.40 

Acetochlor OXA 5 3 3 nd nd nd nd nd nd 13.5 1.12 7.89 

Acetochlor + degradates 48 32 34 nd nd nd 0.18 0.08 0.10 25.6 7.09 24.29 
 
Alachlor 1 0 0 nd nd nd nd nd nd 0.10 nd nd 

Alachlor ESA 63 55 50 nd 0.10 nd 0.5 0.69 0.26 10.9 8.93 4.26 

Alachlor OXA 9 8 7 nd nd nd nd nd nd 1.64 1.55 1.2 

Alachlor + degradates 63 56 50 nd 0.10 nd 0.62 0.73 0.31 11.65 9.04 4.26 
 

Atrazine 52 55 58 nd 0.025 0.025 0.05 0.025 0.025 0.25 0.26 0.32 

Deethylatrazine 105 89 96 0.12 0.07 0.06 0.19 0.12 0.09 0.65 0.63 0.42 

Deisopropylatrazine 36 36 32 nd nd nd 0.10 0.10 0.10 2.15 1.43 0.72 

Atrazine + Degradates 107 91 97 0.16 0.12 0.085 0.33 0.22 0.185 3.04 2.32 1.17 
 

Dimethenamid 0 0 2 nd nd nd nd nd nd nd nd 0.07 

Dimethenamid ESA 7 7 12 nd nd nd nd nd nd 1.02 2.22 7.06 

Dimethenamid OXA 2 2 5 nd nd nd nd nd nd 0.11 1.09 3.01 

Dimethenamid + degradates 7 7 12 nd nd nd nd nd nd 1.02 3.06 10.07 
 

Metolachlor 20 10 9 nd nd nd nd nd nd 0.89 0.27 1.87 

Metolachlor ESA 67 68 74 0.035 0.18 0.23 1.87 1.72 1.13 26.10 15.60 10.2 

Metolachlor OXA 40 34 30 nd nd nd 0.18 0.14 0.10 12.60 8.54 6.75 

Metolachlor + degradates 71 68 74 0.08 0.19 0.23 2.13 2.00 1.47 38.70 24.18 17.02 
 

Metribuzin 12 14 14 nd nd nd nd nd nd 1.17 0.43 1.24 

Metribuzin DADK 35 24 23 nd nd nd 0.5 nd nd 7.56 8.55 5.60 

Metribuzin DK 11 15 8 nd nd nd nd nd nd 3.68 1.06 1.20 

Metribuzin DA 8 7 4 nd nd nd nd nd nd 1.27 1.17 0.05 

Metribuzin + degradates 35 28 25 nd nd nd 0.5 0.09 nd 11.77 10.54 7.84 
1 Percentiles and maximums are calculated using all sample results. 
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Table 4.  Summary of pesticide and pesticide degradate detections in the MDA region 4 groundwater monitoring network, 
2003 − 2005. 

 

 

Percent Detections by Sample Percent Detections by Site Detections by County 

Pesticide 

2003 –  
134 samples 
(4 quarters)  

2004 –  
108 samples 
(4 quarters) 

2005 –  
113 samples (4 
quarters) 

2003 –  
84 sites 

2004 – 
83 sites 

2005 –  
 85 sites 

2003 –  
10 counties 

2004 –  
10 counties 

2005 –  
10 counties 

Acetochlor 3% 4% 0% 5% 5% 0% 2 of 10 2 of 10 0 of 10 

Acetochlor ESA 34% 25% 29% 36% 25% 32% 9 of 10 7 of 10 8 of 10 

Acetochlor OXA 4% 3% 3% 5% 2% 4% 5 of 10 2 of 10 2 of 10 

Acetochlor + degradates 36% 30% 30% 39% 31% 33% 10 of 10 7 of 10 8 of 10 
 

Alachlor 1% 0% 0% 1% 0% 0% 1 of 10 0 of 10 0 of 10 

Alachlor ESA 47% 51% 44% 54% 51% 47% 9 of 10 9 of 10 9 of 10 

Alachlor OXA 7% 7% 6% 10% 7% 7% 6 of 10 5 of 10 6 of 10 

Alachlor + degradates 47% 52% 44% 54% 52% 47% 9 of 10 9 of 10 9 of 10 
 

Atrazine 39% 51% 51% 51% 54% 60% 9 of 10 8 of 10 10 of 10 

Deethylatrazine 78% 82% 85% 85% 86% 85% 10 of 10 10 of 10 10 of 10 

Deisopropylatrazine 27% 33% 28% 33% 36% 32% 6 of 10 6 of 10 6 of 10 

Atrazine + Degradates 80% 84% 86% 86% 88% 85% 10 of 10 10 of 10 10 of 10 
 

Dimethenamid 0% 0% 2% 0% 0% 2% 0 of 10 0 of 10 2 of 10 
Dimethenamid ESA 5% 6% 11% 6% 7% 11% 3 of 10 4 of 10 6 of 10 
Dimethenamid OXA 1% 2% 4% 2% 2% 4% 1 of 10 2 of 10 3 of 10 
Dimethenamid + degradates 5% 6% 11% 6% 7% 11% 3 of 10 4 of 10 6 of 10 

 
Metolachlor 15% 9% 8% 21% 11% 11% 9 of 10 6 of 10 7 of 10 

Metolachlor ESA 50% 63% 65% 55% 68% 65% 10 of 10 10 of 10 10 of 10 

Metolachlor OXA 30% 31% 27% 35% 33% 28% 9 of 10 9 of 10 9 of 10 

Metolachlor + degradates 53% 63% 65% 60% 68% 65% 10 of 10 10 of 10 10 of 10 
 

Metribuzin 9% 13% 12% 11% 13% 13% 6 of 10 5 of 10 6 of 10 

Metribuzin DADK 26% 23% 20% 29% 23% 21% 9 of 10 7 of 10 7 of 10 

Metribuzin DK 8% 14% 7% 10% 16% 9% 5 of 10 5 of 10 4 of 10 

Metribuzin DA 6% 7% 4% 7% 8% 5% 3 of 10 4 of 10 2 of 10 

Metribuzin + Degradates 26% 26% 22% 30% 27% 22% 9 of 10 7 of 10 8 of 10 
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Table 5.  Comparison of pesticide and pesticide degradate concentrations to state and federal drinking water standards in the MDA 
region 4 groundwater monitoring network, 2003 − 2005. 

Pesticide  
(number of samples collected for pesticide or 
degradate from 2000 through 3rd-quarter 2005) 

State Health Risk Limit 
(HRL) – ug/L 
for private well drinking water 
supplies and for public supplies 
when < MCL 

Number of Current 
HRL; Draft HRL 
Exceedances  

State Health Based 
Value (HBV) – ug/L  
an “interim” HRL; not 
promulgated in Minnesota 
Rules 

Number of HBV 
Exceedances   

Federal Maximum 
Contaminant Level 
(MCL) – ug/L for 
federally-regulated public 
drinking water supplies 

Number of MCL 
Exceedances 

Acetochlor (891) 2 (draft) 0  not applicable not applicable  

Acetochlor ESA (482) no HRL (see HBV) not applicable  50  0  

Acetochlor OXA (482) no HRL (see HBV) not applicable  50 0  

no MCL not applicable 

Alachlor (891) 4 (current); 0.7 (draft) 0; 1  not applicable not applicable  2 0 

Alachlor ESA (482) no HRL (see HBV) not applicable  40 0   

Alachlor OXA (482) use parent HRL 0; 9   

Alachlor + OXA (482) use parent HRL 0; 11  
not applicable not applicable 

 

comparison of degradate concentrations to parent 
MCL not applicable 

Atrazine (891)   20 (current);4 (draft) 0; 0   3  0 

Deethylatrazine (891) use parent HRL 0; 0   

Deisopropylatrazine (891) use parent HRL 0; 0   

Atrazine + Degradates (891) use parent HRL 0; 1  

not applicable not applicable 

 

comparison of degradate 
concentrations to parent 
MCL not applicable 

comparison of degradate 
concentrations to parent MCL 

not applicable  

Dimethenamid (891) 100 (draft) 0   

Dimethenamid ESA (482) use parent HRL 0   

Dimethenamid OXA (482) use parent HRL 0   

Dimethenamid + degradates (482) use parent HRL 0  

not applicable not applicable 

 

no MCL not applicable 

Metolachlor (891) 100 (current); 200 (draft) 0; 0  not applicable not applicable  

Metolachlor ESA (482) no HRL (see HBV) not applicable  1000 0  

Metolachlor OXA (482) no HRL (see HBV) not applicable  1000 0  

no MCL not applicable 

Metribuzin (891) 200 (current); 20 (draft) 0; 0   

Metribuzin DADK (891) use parent HRL 0; 0   

Metribuzin DK (891) use parent HRL 0; 0   

Metribuzin DA (891) use parent HRL 0; 0   

Metribuzin + Degradates (891) use parent HRL 0; 0  

not applicable not applicable 

 

no MCL not applicable 
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3.2 REGIONAL GROUNDWATER MONITORING NETWORK 
 
The MDA regional groundwater monitoring network is being implemented as a means to 
extrapolate and compare results across various regions of the state.  The goal for the regional 
groundwater monitoring network is to have between 7 and 10 monitoring wells in each of 6 
primary agricultural Pesticide Monitoring Regions (PMR) of the state except for PMR #9 
where we primarily monitor springs. 
 
The first samples were collected from the regional groundwater monitoring network in 
September 2004.  In 2004 and 2005 only eighteen wells from a group of 40 pre-selected 
wells were sampled.  The wells which were not sampled were either dry or otherwise unable 
to be sampled.  Beginning in late 2005 new specifically designed monitoring wells were 
installed at 18 locations.  These wells were installed to replace the wells that were previously 
selected but unable to be sampled.  The first samples from these wells will be collected in 
September 2006.  Figure 3 shows MDA pesticide monitoring regions and well locations 
selected for sampling as part of the regional groundwater monitoring program.  The 
distribution of wells among regions and samples collected is presented in Table 6. 
 
Table 6.  Distribution of wells among regions and samples collected from wells in the 
MDA regional groundwater monitoring network.  

Region 
Number of Wells as of 

April 2006+ 
Wells Sampled in 

2004 
Samples collected 

in 2004 
Wells Sampled 

in 2005 
Samples Collected 

in 2005 

1 9 9 9 9 17 
6 9 3 3 3 6 
7 7 3 3 2 4 
8 10 3 3 1 1 

TOTAL 35 18 18 15 28 
 

+ Number of wells available varied by year with new wells drilled during late 2005 and early 2006 

 
Analytical results for samples collected from regional wells are presented in Table 7.   As can 
be seen, the most commonly occurring chemical was alachlor ESA a breakdown product of 
alachlor.  Concentrations of detected pesticides were all significantly below available health 
risk values.   
 
Table 7.  Results of pesticide analysis of samples from wells in the MDA regional 
groundwater monitoring program.  Samples collected during calendar years 2004 and 
2005. 

Pesticide Analyte 

Wells 
with 

Detections* 

Samples with 
Detections* 

Median 
(ug/L) 

90th %-ile 
(ug/L) 

Maximum 
(ug/L) 

Regions in 
which detected 

Acetochlor ESA 3 5 ND 0.08 0.21 6, 7 
Acetochlor OXA 2 3 ND ND 0.09 7 
Alachlor ESA 6 14 ND 0.49 1.11 6, 7, 8 
Atrazine 1 1 ND ND P 1 
Deethylatrazine 3 6 ND ND 0.06 1, 6, 7 
Metolachlor ESA 5 11 ND 1.02 1.30 6, 7, 8 
Metolachlor OXA 3 4 ND 0.02 0.15 6, 7 
 

*46 total samples collected from 19 wells.  
P indicates that the pesticide was detected at or below the MRL or ERL. 
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3.3 REGION 9 GROUNDWATER MONITORING NETWORK 
 
Southeast Minnesota, PMR #9, has an abundance of karst geology which is highly 
susceptible to anthropogenic contamination.  Karst areas are characterized by sinkholes, 
springs, disappearing streams and caves; as well as by rapid, highly directional ground water 
flow in discrete channels or conduits.  Karst systems are quite easily contaminated since 
waters can travel rapidly over long distances through conduits with no chance for filtering 
processes from soil or bacterial action to diminish contamination.   
 
In southeastern Minnesota, naturally occurring springs can provide access to groundwater.  
Quinlan & Ewers (1985) found that the easiest and most reliable sites at which to monitor 
groundwater quality in karst terrene are springs and directly accessible cave streams shown 
by die-tracing to drain from an area being evaluated. 
 
The Minnesota Department of Natural Resources (DNR) Fish Hatcheries utilize springs in 
Southeast Minnesota for fish production.  The MDA collected samples from six of the DNR 
hatchery springs.  Water quality data from the springs are used to assess general groundwater 
conditions in southeastern Minnesota. 
 
Ground water data from the springs (Table 8) indicate pesticide concentrations similar to 
those measured in Region 4 (central sand plains) of the state, both in the compounds that are 
detected and in the concentrations.   

Table 8.  Pesticide and pesticide degradate concentrations in MDA groundwater 
monitoring network in PMR #9 for the 2005 calandar year. 

                       Samples Containing Agricultural Chemical/Number of Samples Analyzed 

Sp
ri

ng
 

N
itr

at
e/

 N
itr

ite
 

A
la

ch
lo

r 
 

A
la

ch
lo

r E
SA

  

A
la

ch
lo

r O
X

A
  

A
tr

az
in

e 
 

D
ei

so
pr

op
yl

at
ra

zi
ne

  

D
ee

th
yl

at
ra

zi
ne

  

M
et

ol
ac

hl
or

  

M
et

ol
ac

hl
or

 E
SA

  

M
et

ol
ac

hl
or

 O
X

A
  

Crystal 1 10/10 0/9 8/10 0/10 9/9 0/9 9/9 0/10 10/10 0/10 

Crystal 2 10/10 0/10 0/10 0/10 10/10 4/10 10/10 0/10 7/10 0/10 

Lanesboro 1 7/7 0/10 10/10 0/10 10/10 6/10 10/10 4/10 10/10 0/10 

Lanesboro 2 6/7 0/10 10/10 0/10 10/10 6/10 10/10 4/10 10/10 0/10 

Peterson 1 8/8 0/12 12/12 0/12 11/12 0/12 12/12 0/12 11/12 0/12 

Peterson 2 7/8 0/12 12/12 0/12 11/12 0/12 12/12 0/12 1/12 0/12 

Total 48/50 0/63 52/63 0/63 61/63 16/63 63/63 8/63 49/63 0/63 

Median (ug/L) 3.7 ND 0.10 ND 0.05 ND 0.09 ND 0.14 ND 
75th Percentile (ug/L) 5.5 ND 0.14 ND 0.07 0.10(P)* 0.10 ND 0.26 ND 
Maximum (ug/L) 16 ND 0.24 ND 0.10 0.10(P)* 0.13 0.035(P)* 0.43 ND 

* “(P)” indicates that the pesticide was detected at or below the MRL or ERL, the pesticide concentration listed represents a value equal to one half the MRL or 
ERL. 
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The ground water data from the springs however have shown a higher frequency of detection 
than the Region 4 wells for atrazine and its breakdown products, as well as for the ESA 
degradates of alachlor and metolachlor. 
 
 
3.4 URBAN GROUNDWATER MONITORING NETWORK 
 
The MDA, in cooperation with the Minnesota Pollution Control Agency, has begun analysis 
of samples collected from selected wells in urban/suburban settings (see figure 3).  MPCA 
collects samples from sites identified by MDA from within candidate sites that MPCA is 
sampling.  MPCA then delivers the samples to the MDA Laboratory for analysis.  Urban and 
suburban samples have been collected from sites in Regions 4, 9 and 10.  The following table 
provides results from samples collected in 2005. 

Table 9.  Results of pesticides detected in analysis of samples collected by MPCA from 
wells in urban/suburban settings.  Samples collected during June and July 2005. 

Pesticide Analyte 

Number of Detections / Number 
of Wells 

Maximum Concentration 
(ug/L) 

Alachlor ESA 1/23 0.44 
Alachlor OXA 1/23 0.15 
Atrazine 2/23 P 
Deethylatrazine 7/23 0.08 
MCPA 2/23 0.83 
MCPP 4/23 0.31 
Metolachlor OXA 1/23 0.07 
Prometon 1/23 P* 
2,4-D 1/23 P* 
*P indicates that the pesticide was detected at or below the MRL or ERL. 
 
 
3.5 CYANAZINE GROUNDWATER SAMPLING 
 
During 2005 the MDA initiated a project to determine whether the previously cancelled 
pesticide cyanazine, or its degradates, were impacting groundwater across the state.  The 
project was initiated following detections of cyanazine and its degradates in select drinking 
water wells within Dakota County.  For 2005 the MDA selected 53 sample points, that were 
part of its other ongoing monitoring programs, to test for the presence of cyanazine and its 
degradates.  Sites were selected based on historic pesticide detections or because they were 
scheduled for routine sampling during the time frame of this effort 
 
Cyanazine or one of its degradates was detected in 13% of the wells sampled with a 
maximum detection of 3.16ug/L.  Two samples exceeded health guidelines (Appendix A) in 
effect during the time of this effort.  The highest concentrations detected were for degradates 
with the parent compound remaining undetected in any sample collected during 2005.  Table 
10 displays results of the cyanazine sampling for 2005. 
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Table 10.  Results of sample analysis for cyanazine and its primary degradates during 
calendar year 2005. 

Pesticide Analyte 

Number of 
Samples 
Collected 

Number of 
Samples w/ 
Detections 

90th Percentile 
Concentration 

(ug/L) 

Maximum 
Concentration 

(ug/L) 

Number of 
exceedences of 

health guidelines 
(ug/L) 

Cyanazine 53 0 ND ND 0 
cyanazine amide 53 2 ND 0.05 0 
cyanazine-acid 53 1 ND 0.12 0 
deethylcyanazine acid 53 5 0.018 3.16 2 (3.16, 2.35) 
deethylcyanazine amide 53 0 ND ND 0 
Cyanazine + degradates 53 7 0.046 3.16 2 (3.16, 2.35) 

 



2005 WQ Monitoring Report 
May 2007 

__________________________ 
 
�

 20 
 

SECTION 4 - SURFACE WATER MONITORING 
 
4.1 SURFACE WATER - AUTOMATED MONITORING 
 
Description of Automated Surface Water Monitoring Sites and Summary of 
Pesticide Analytes 
 
Minnesota Department of Agriculture’s long-term automated surface water monitoring 
efforts have focused on two primary areas of the state: southeastern Minnesota and the 
Minnesota River Basin.  In 2005, there were five MDA automated monitoring sites in 
operation, three of which are located in the Minnesota River Basin and two in 
southeastern Minnesota.  Surface water monitoring at most of the automated sites has 
historically utilized equal flow increment composite sample collection during storm flow 
periods.  Base flow periods were typically characterized by grab samples collected 
between storm events.   
 
Continuous flow-based automated monitoring has been a part of the MDA’s surface 
water monitoring program since its inception in 1990.  The locations of long-term 
automated surface water monitoring sites in operation during 2005 are shown in Figure 4.  
Samples from long-term monitoring locations are collected from rivers and streams 
during storm events (“storm flow event samples”) and during non-storm periods (“base 
flow samples”) using continuous flow-based automated monitoring or targeted grab 
sample monitoring.  While samples collected from the Root River-North Branch are 
targeted grabs, the rest of the long-term monitoring sites use automated samplers. 
 
Automated samplers are set to begin collecting samples after the streams or rivers 
respond to a rainfall-runoff or snow melt event.  This response by a stream or river is 
known as a storm event hydrograph.  Samples are collected throughout the storm event 
hydrograph at equal flow intervals.  Grab samples (a single sample manually collected) 
are collected when the stream returns to base flow conditions.  In order to characterize 
particular storm events at some monitoring stations, supplemental grab samples are also 
occasionally collected. 
 
Targeted grab sample monitoring involves the manual collection of grab samples from 
rivers and streams during both storm and non-storm flow periods in an attempt to 
characterize the hydrograph over all flow periods. Grab samples are single samples taken 
at one point in time and do not represent equal flow increments. 
 
Monitoring data for long-term sites sampled prior to this report can be found in 
previously published MDA reports, and in the datasets used to prepare these reports.   
 
A summary of MDA long-term automated surface water monitoring site names and 
physical characteristics are provided in Appendix D Table 16.  
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Figure 4.  MDA long-term automated surface water monitoring sites for 2005. 
 
4.1.1 Results – Surface Water Long-term Automated Monitoring 
 
A summary of surface water pesticide and inorganic analyte detections in the automated 
sites for 2005 is provided in Table 11.  This table presents pesticide and inorganic 
information related to frequency and location of detections as well as information on the 
general flow condition of the river or stream as it relates to pesticide detection. 
 
Table 12 provides a summary of surface water pesticide and inorganic analyte 
concentrations in storm and base flow samples for 2005.  This table also allows for 
comparison of maximum and mean concentration values with the appropriate water 
quality reference values (standards, criterea, or advisory values).   
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Table 11.  Summary of pesticide, pesticide degradate, and inorganic analyte detections in MDA long-
term automated surface water monitoring site samples collected during 2005. 
                  

Detected In 

Pesticide Analyte 

Of 65 Storm  
Event Samples,  

Number Positive  
(and %) for  

Pesticide 

Of 64 Base Flow 
Samples, 

 Number Positive 
(and %) for  

Pesticide 

Of 129 Total 
Samples, Number 
Positive (and %) 

for Pesticide 

B
ea

uf
or

d 
D

itc
h 

L
eS

ue
ur

 R
iv

er
 

-H
w

y 
66

 

M
id

dl
e 

B
ra

nc
h-

W
hi

te
w

at
er

 R
iv

er
 

R
oo

t R
iv

er
-N

or
th

 
B

ra
nc

h 

Se
ve

n 
M

ile
 C

re
ek

 
 #
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Acetochlor 36 (55%) 30 (47%) 66 (51%) X X X X X 
Alachlor 0 (0%) 3 (5%) 3 (2%)     X     
Atrazine 63 (97%) 63 (98%) 126 (98%) X X X X X 
   Deethylatrazine 59 (91%) 64 (100%) 123 (95%) X X X X X 
   Deisopropylatrazine 2 (3%) 9 (14%) 11 (9%) X   X X   
Chlorpyrifos 1 (2%) 0 (0%) 1 (1%) X         
Dimethenamid 25 (38%) 13 (20%) 38 (29%) X X X X X 
Metolachlor 58 (89%) 43 (67%) 101 (78%) X X X X X 
Metribuzin 1 (2%) 1 (2%) 2 (2%)     X     
Prometon 1 (2%) 0 (0%) 1 (1%)         X 
Propazine 2 (3%) 1 (2%) 3 (2%) X     X X 
Simazine 1 (2%) 0 (0%) 1 (1%)         X 

Tebuprimiphos 3 (5%) 0 (0%) 3 (2%) X         

Detected In a 

Inorganic Analyte 

Storm Event  
Samples,  

Number Positive  
(and %) / Total  
for Inorganic 

Base Flow  
Samples,     

Number Positive 
(and %) / Total     
for Inorganic 

Total Samples, 
Number Positive 

(and %) / Total for 
Inorganic 
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Ammonia – N 14 (100%) / 14 28 (90%) / 31 42 (93%) / 45 na na X X na 
Nitrate/Nitrite 61 (100%) / 61 56 (98%) / 57 117 (99%) / 118 X X X X X 
Ortho Phosphorus 60 (100%) / 60 53 (95%) / 56 113 (97%) / 116 X X X X X 
Total Phosphorus 60 (100%) / 60 55 (98%) 56 115 (99%) / 116 X X X X X 
Total Suspended Solids 55 (100%) / 55 44 (100%) / 44 99 (100%) / 99 X X X na X 
           
a na indicates that the sample was not analyzed for that compound        

 
 
Pesticide concentration data for surface water samples collected from automated sites are 
presented in Appendix E for those sites where MPCA four-day toxicity-based or 30-day 
human health-based reference values (Table 15, Appendix B) are exceeded by at least 
10%.  Flow hydrographs for the respective periods are presented along with sample 
collection time, concentration and sample type (composite or grab).  These graphs, 
referred to as chemographs, are useful for assessing the relationship between pesticide 
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concentration and flow in the monitored systems as well as the seasonality associated 
with pesticide behavior.  The seasonal nature of pesticide presence at levels of concern 
(i.e. above 10% of a reference value) is generally consistent with products moving from 
the fields to the rivers and streams in the first significant post pesticide application runoff 
period.   
 
The chemographs presented in Appendix E indicate that the three pesticides which show 
up most frequently in this assessment are acetochlor, atrazine and metolachlor, all corn 
herbicides.  Acetochlor concentrations tend to peak in mid to late May following the 
primary period of application, with concentrations at or above the proposed MPCA 
aquatic life standard of 1.7 ug/L occurring in three of the five monitored sites.  Atrazine 
concentrations tend to peak later in May and early June depending upon precipitation 
timing with respect to application.  Concentrations of atrazine were generally lower in the 
monitored watersheds in 2005 particularly in the two south eastern Minnesota sites.  
However, a concentration of 10 ug/L was detected in Seven Mile Creek in 2005.  In 
Minnesota, the MPCA is responsible for determining impairments to water bodies under 
federal Clean Water Act authority.  Before concluding that a water body is impaired for a 
given use, the MPCA may use numeric and narrative standards, and may employ 
professional judgments during data review.  Generally, toxicity-based aquatic life 
standards must be exceeded at least twice in a three-year period using values averaged 
over a four-day period, and human health-based standards must be exceeded twice in a 
three-year period using values averaged over a 30-day period.   
 
The MPCA, in reviewing monitoring data, determines if a violation has occurred, or if a 
water body is impaired in accordance with the “Guidance Manual for Assessing the 
Quality of Minnesota Surface Waters for the Determination of Impairment, 305(b) Report 
and 303(d) List, MPCA, October 2005.  The MDA monitoring data is submitted to the 
MPCA on an annual basis. 
 
See Appendix B for further information regarding applicable water quality reference 
values. 
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Table 12.  Pesticide, pesticide degradate, and inorganic analyte detections in storm event and base flow samples for MDA long-term automated 
surface water monitoring sites, 2005. 

Storm Event Samples  Base Flow Samples  

 2005 (ug/L) (nd = non detect [see footnote 2]) (ug/L) (nd = non detect [see footnote 2]) 

Pesticide Analyte 
Lowest applicable MPCA 7050  
reference value (Standard, 
Criterion, or Advisory Value) in 
ug/L [see footnote 1]   

Long-Term Autimated 
Surface Water 

Monitoring Site* 

St
at

e 
W

at
er

  
C

la
ss

ifi
ca

tio
n 

No.  of 
samples 

% 
Detection 

Max. 
Concentration 

Date of 
Max. 

Median 
Concentration 

No.  of 
samples 

% 
Detection 

Max. 
Concentration 

Date of 
Max. 

Median 
Concentration 

Acetochlor Beauford Ditch 21 86% 12.100 12-May 0.060 14 64% 0.510 9-May 0.025 (P) 

Class 2B and 1B/2A/3B = Le Sueur R.-Hwy66 

2B 
17 41% 5.300 13-May nd 11 73% 0.250 22-Jun 0.025 (P) 

1.4 (current) Advisory Value; MidBr-Whitewater R. 1B/2A/3B 10 20% 0.880 19-May nd 21 29% 2.200 20-May nd 

1.7 (draft) Standard Root R.-North Branch 2B 4 50% 0.060 13-Jun 0.025 (P) 11 36% 0.025 (P) multiple nd 

  Seven Mile Ck. #3 1B/2A/3B 13 54% 1.180 12-May 0.025 (P) 7 43% 0.050 6-May nd 

                         

Alachlor MidBr-Whitewater R. 1B/2A/3B 10 0% nd not 
applicable nd 21 14% 0.130 30-Jun nd 

Class 2B = 59.0             

Class 1B/2A/3B = 3.8             

Standard             

                         

Atrazine Beauford Ditch 21 95% 2.850 8-Jun 0.060 14 93% 0.160 22-Jun 0.025 (P) 

Class 2B = 10.0 Le Sueur R.-Hwy66 

 
2B 

 17 100% 0.450 1-Jul 0.060 11 100% 0.720 22-Jun 0.120 

Class 1B/2A/3B = 3.4 MidBr-Whitewater R. 1B/2A/3B 10 90% 0.720 19-May 0.060 21 100% 2.000 20-May 0.090 

Standard Root R.-North Branch 2B 4 100% 1.120 13-Jun 0.105 11 100% 1.270 30-Aug 0.050 

  Seven Mile Ck. #3 1B/2A/3B 13 100% 10.000 8-Jun 0.050 7 100% 0.150 16-Jun 0.025 (P) 
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Storm Event Samples  Base Flow Samples  

 2005 (ug/L) (nd = non detect [see footnote 2]) (ug/L) (nd = non detect [see footnote 2]) 

Pesticide Analyte 
Lowest applicable MPCA 
7050  reference value 
(Standard, Criterion, or 
Advisory Value) in ug/L 
[see footnote 1]   

Long-Term Automated 
Surface Water Monitoring 

Site* 

St
at

e 
W

at
er

  
C

la
ss

ifi
ca

tio
n 

No.  of 
samples 

% 
Detection 

Max. 
Concentration Date of Max. 

Median 
Concentration 

No.  of 
samples 

% 
Detection 

Max. 
Concentration Date of Max. 

Median 
Concentration 

Deethylatrazine Beauford Ditch 21 86% 0.120 8-Jun 0.050 14 100% 0.070 1-Jul 0.050 

NA Le Sueur R.-Hwy66 

2B 
17 94% 0.110 1-Jul 0.060 11 100% 1.060 12-Jul 0.060 

  MidBr-Whitewater R. 1B/2A/3B 10 90% 0.200 25-Jul 0.065 21 100% 0.180 multiple 0.140 

  Root R.-North Branch 2B 4 100% 0.170 13-Jun 0.135 11 100% 0.190 30-Aug 0.120 

  Seven Mile Ck. #3 1B/2A/3B 13 92% 0.240 8-Jun 0.050 7 100% 0.070 26-Sep 0.050 

                         

Deisopropylatrazine Beauford Ditch 2B 21 0% nd not applicable nd 14 7% 0.100 (P) 9-May nd 

NA MidBr-Whitewater R. 1B/2A/3B 10 20% 0.100 (P) multiple nd 21 33% 0.100 (P) multiple nd 

 Root R.-North Branch 2B 4 0% n not applicable nd 11 9% 0.100 (P) 30-Aug nd 

             

Chlorpyrifos Beauford Ditch 2B 21 5% 0.050 (P) 12-May nd 14 0% nd not applicable nd 

Class 2B = 0.041             

Class 1B/2A/3B = 0.041             

Standard             

             

Dimethenamid Beauford Ditch 21 48% 0.340 12-May nd 14 29% 0.025 (P) multiple nd 

NA Le Sueur R.-Hwy66 

2B 
17 41% 0.260 13-May nd 11 45% 0.025 (P) multiple nd 

 MidBr-Whitewater R. 1B/2A/3B 10 10% 0.080 19-May nd 21 10% 0.180 20-May nd 

 Root R.-North Branch 2B 4 75% 0.025 (P) multiple 0.025 (P) 11 18% 0.025 (P) multiple nd 

 Seven Mile Ck. #3 1B/2A/3B 13 31% 0.025 (P) multiple nd 7 0% nd not applicable nd 

 



2005 WQ Monitoring Report 
May 2007 

__________________________ 
 
�

 26 
 

 
             

Storm Event Samples  Base Flow Samples  

 2005 (ug/L) (nd = non detect [see footnote 2]) (ug/L) (nd = non detect [see footnote 2]) 

Pesticide Analyte 
Lowest applicable MPCA 
7050  reference value 
(Standard, Criterion, or 
Advisory Value) in ug/L 
[see footnote 1]   

Long-Term Automated 
Surface Water Monitoring 

Site* 

St
at

e 
W

at
er

  
C

la
ss

ifi
ca

tio
n 

No.  of 
samples 

% 
Detection 

Max. 
Concentration Date of Max. 

Median 
Concentration 

No.  of 
samples 

% 
Detection 

Max. 
Concentration Date of Max. 

Median 
Concentration 

Metolachlor Beauford Ditch 21 90% 3.700 12-May 0.120 14 86% 0.070 13-Jun 0.035 (P) 

Class 2B and 1B/2A/3B = Le Sueur R.-Hwy66 

2B 
17 100% 0.980 17-Feb 0.090 11 100% 0.340 22-Jun 0.035 (P) 

10.0 (current) Advisory MidBr-Whitewater R. 1B/2A/3B 10 60% 0.970 19-May 0.035 (P) 21 60% 3.700 20-May nd 

Value; 23.0 (draft) Root R.-North Branch 2B 4 75% 0.160 13-Jun 0.073 11 45% 1.590 30-Aug nd 

Standard Seven Mile Ck. #3 1B/2A/3B 13 100% 0.900 8-Jun 0.080 7 71% 0.130 22-Mar 0.035 (P) 

             

Metribuzin MidBr-Whitewater R. 1B/2A/3B 10 10% 0.050 (P) 19-May nd 21 5% 0.050 (P) 20-May nd 

NA             

             

Prometon Seven Mile Ck. #3 1B/2A/3B 13 8% 0.250 (P) 8-Jun nd 7 0% nd not applicable nd 

NA             

             

Propazine Beauford Ditch 2B 21 5% 0.250 (P) 8-Jun nd 14 0% nd not applicable nd 

NA Root R.-North Branch 2B 4 0% nd not applicable nd 11 9% 0.250 (P) 30-Aug nd 

 Seven Mile Ck. #3 1B/2A/3B 12 8% 0.250 (P) 8-Jun nd 7 0% nd not applicable nd 
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Storm Event Samples  Base Flow Samples  

 2005 (ug/L) (nd = non detect [see footnote 2]) (ug/L) (nd = non detect [see footnote 2]) 

Pesticide Analyte 
Lowest applicable MPCA 
7050  reference value 
(Standard, Criterion, or 
Advisory Value) in ug/L 
[see footnote 1]   

Long-term Automated 
Surface Water 

Monitoring Site* 

St
at

e 
W

at
er

  
 

C
la

ss
ifi

ca
tio

n 

No.  of 
samples 

% 
Detection 

Max. 
Concentration Date of Max. 

Median 
Concentration 

No.  of 
samples 

% 
Detection 

Max. 
Concentration Date of Max. 

Median 
Concentration 

Simazine Seven Mile Ck. #3 1B/2A/3B 13 8% 0.050 (P) 12-May nd 7 0% nd not applicable nd 

NA             

             

Tebuprimiphos Beauford Ditch 2B 21 14% 0.050 (P) multiple nd 14 0% nd not applicable nd 

NA             

Storm Event Samples  Base Flow Samples  

Calendar Year 2005 (mg/L) (nd = non detect [see footnote 2]) (mg/L) (nd = non detect [see footnote 2]) 

Inorganic Analyte 
Lowest applicable MPCA 
7050  reference value 
(Standard, Criterion, or 
Advisory Value) in ug/L 
[see footnote 1]   

Long-term Automated 
Surface Water 

Monitoring Site* St
at

e 
W

at
er

 C
la

ss
ifi

ca
tio

n 

No.  of 
samples 

% 
Detection 

Max. 
Concentration Date of Max. 

Median 
Concentration 

No.  of 
samples 

% 
Detection 

Max. 
Concentration Date of Max. 

Median 
Concentration 

Ammonia - N Beauford Ditch na na na not applicable na na na na not applicable na 

NA Le Sueur R.-Hwy66 
2B 

na na na not applicable na na na na not applicable Na 

  MidBr-Whitewater R. 1B/2A/3B 10 100% 1.22 multiple 0.89 21 90% 0.653 8-Mar 0.06 

  Root R.-North Branch 2B 4 100% 0.10 13-Jun 0.08 10 90% 0.280 28-Sep 0.03 

  Seven Mile Ck. #3 1B/2A/3B na na Na not applicable na na na na not applicable na 

                        
Nitrate/Nitrite Beauford Ditch 19 100% 22.0 12-Apr 15.7 9 100% 16.40 20-Jun 14.5 

NA Le Sueur R.-Hwy66 
2B 

15 100% 15.6 13-Apr 11.6 9 100% 13.00 13-Jun 8.6 

  MidBr-Whitewater R. 1B/2A/3B 10 100% 7.2 19-May 2.9 21 95% 10.80 20-Jan 8.9 

  Root R.-North Branch 2B 4 100% 9.3 13-Jun 6.1 11 100% 9.26 30-Jun 5.6 

  Seven Mile Ck. #3 1B/2A/3B 13 100% 30.6 14-May 21.4 7 100% 20.50 16-Jun 7.1 
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Storm Event Samples  Base Flow Samples  

 2005 
 

(concentrations in mg/L) (nd = non detect [see footnote 2]) (concentrations in mg/L) (nd = non detect [see footnote 2]) 

Inorganic Analyte 
Lowest applicable MPCA 
7050  reference value 
(Standard, Criterion, or 
Advisory Value) in ug/L 
[see footnote 1]   

Long-term Automated 
Surface Water Monitoring 

Site* 

St
at

e 
W

at
er

 
C

la
ss

ifi
ca

tio
n 

No.  of 
samples 

% 
Detection 

Max. 
Concentration Date of Max. 

Median 
Concentration 

No.  of 
samples 

% 
Detection 

Max. 
Concentration Date of Max. 

Median 
Concentration 

Ortho Phosphorus Beauford Ditch 19 100% 0.99 14-Feb 0.26 9 100% 0.15 26-Jul 0.07 

NA Le Sueur R.-Hwy66 
2B 

14 100% 0.61 17-Feb 0.123 9 100% 0.16 16-Mar 0.07 

  MidBr-Whitewater R. 1B/2A/3B 10 100% 0.85 13-Feb 0.69 21 90% 0.34 7-Feb 0.03 

  Root R.-North Branch 2B 4 100% 0.09 26-Jul 0.03 10 100% 0.62 28-Sep 0.01 

  Seven Mile Ck. #3 1B/2A/3B 13 100% 0.31 5-Oct 0.09 7 86% 0.29 26-Sep 0.04 

                         

Total Phosphorus Beauford Ditch 19 100% 1.14 14-Feb 0.36 9 100% 0.20 26-Jul 0.10 

NA Le Sueur R.-Hwy66 
2B 

14 100% 1.04 13-May 0.35 9 100% 0.21 16-Mar 0.17 

  MidBr-Whitewater R. 1B/2A/3B 10 100% 2.53 5-Mar 1.24 21 100% 0.54 20-May 0.10 

  Root R.-North Branch 2B 4 100% 0.45 26-Jul 0.15 10 100% 1.15 28-Sep 0.06 

  Seven Mile Ck. #3 1B/2A/3B 13 100% 1.22 12-Apr 0.21 7 86% 0.33 26-Sep 0.05 

                         

Total Suspended Solids Beauford Ditch 18 100% 778 12-May 122 9 100% 24 26-Jul 16 

NA Le Sueur R.-Hwy66 
2B 

14 100% 1500 13-May 195 7 100% 112 13-Jun 82 

  MidBr-Whitewater R. 1B/2A/3B 10 100% 1630 6-Mar 537 21 100% 200 20-May 16 

  Root R.-North Branch 2B na na na not applicable na na na na not applicable na 

  Seven Mile Ck. #3 1B/2A/3B 13 100% 1770 12-Apr 148 7 100% 400 3-Jun 4 

Footnote:             
1.  See Appendix B for applicability and enforceability of reference values: NA = not applicable (ie. no reference value is available). Appearance of a water body in this table does not imply that a violation of water quality standards has occurred, and does not imply 

impairment for a given use. 

2.  In cases where Max. Concentration is reported as a number value, a corresponding Median Concentration  reported as “nd” indicates that the calculation of the median resulted in zero or a number below one half the MRL or ERL.                                                                                                                                                

    Calculation of medians resulting in numbers greater than one half the MRL or ERL but less than the MRL or ERL are reported at one half the MRL or ERL. na = sample was not analyzed for the compound indicated. 

“(P)”  indicates that the concentration represents a value equal to one half the MRL or ERL. na =  sampled was not analyzed for the compound indicated. 

* All monitoring stations listed use automated sampling with the exception of the Root River-North Branch which is monitored using targeted grab sampling. 
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SECTION 4.2 - SURFACE WATER STATEWIDE SURVEY 
 
Description of Surface Water Statewide Survey and Summary of Pesticide Analytes 
 
In May, June and July of 2005, MDA conducted a statewide survey of 51 surface water 
sites to evaluate pesticide detection patterns in watersheds beyond the existing 
monitoring system watershed boundaries (Figure 5).  The goal of this effort was to 
evaluate the presence of commonly used pesticides in the rivers and streams draining 
agricultural areas of the state.  The specific objectives of the Statewide Survey were to: 
 

• Collect pesticide data from watersheds that currently are not represented in the 
existing MDA monitoring network; 

• Determine whether pesticide occurrence, detection and general magnitude patterns 
identified from existing site data is similar in other watersheds during peak 
detection periods; 

• Identify other potential pesticide detection patterns that may need further evaluation. 
 
The sampling protocol was generally consistent with the Statewide Survey sampling 
conducted by MDA during 2003 and 2004.  The scope of the statewide survey was 
similar to the 2002, 2003 and 2004 survey programs but more sites were selected for 
monitoring in 2005.  To allow for broad spatial (geographic) pesticide monitoring of 
watersheds representing different agricultural regions, the MDA has established ten 
Pesticide Monitoring Regions (PMRs) throughout the state that are based on similar 
agricultural practices and hydrologic/geologic characteristics.  The PMR boundaries 
follow county boundaries, but also generally represent different hydrologic regions of 
Minnesota.  These distinct hydrologic regions include parts of: 1) the Red River of the 
North Basin, 2) the Rainy River Basin, 3) Lake Superior Basin, 4) the Upper Mississippi 
River Basin, 5) the St. Croix River Basin, 6) the Upper Minnesota River Basin, 7) the 
Missouri and Des Moines River Basins, 8) the Middle and Lower Minnesota River Basin, 
9) the Lower Mississippi River Basin, and 10) the Twin Cities Metropolitan Region.  
Program hydrologists attempted to select sites within each of these PMRs (except 
Regions Two and Three).  The PMRs 2 and 3 had no pesticide samples collected due to 
the low nature of overall pesticide use in those areas.  Several of the sites from previous 
statewide survey samplings were included in the selection process in an effort to maintain 
consistency in site locations.  The purpose of this is to account for climatic and pesticide 
use variability that may not be apparent in any given year.  
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Figure 5.  MDA surface water statewide survey sampling sites and associated 
pesticide monitoring regions, 2005 sampling period.* 
 
* See Table 16,  Appendix D for a reference to site names  
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The sampling effort targeted anticipated storm flow events during the months of May, 
June and July, 2005.  A main objective was to collect grab samples from each stream 
during major storm events once in each of 4 two-week periods beginning with the week 
of May 15, 2005 and ending on July 15, 2005.  Increases in flow greater than five fold 
were characterized as a major storm  event.  If no storm events were anticipated during a 
period, a base flow grab sample was taken. The data collected from this effort will be 
used to support decisions based on the extrapolation of pesticide water quality data from 
MDA’s automated monitored watersheds to other areas of the state.  Results of the 
program may also be beneficial in determining that pesticide best management practices 
(BMPs) are applicable to a diversity of geographic areas.   
 
Samples were collected from 51 locations shown on Figure 5 and listed in Appendix D, 
Table 16.  Due to restrictions in laboratory and personnel resources, only limited 
pesticide sampling was possible.  Analysis was limited to the base neutral pesticide list 
used for MDA surface water monitoring station network samples.  Additionally, some 
non-target analytes were reported by the laboratory as “present” if they were encountered 
in the routine processing of samples using particular laboratory methods.  All analysis 
was conducted by the MDA laboratory in St. Paul.  Inorganic samples were collected for 
analysis at most Statewide Survey locations.  Inorganic analytes include total suspended 
solids and the nutrients ammonia-N, nitrate-nitrogen, orthophosphorus and total 
phosphorus.  
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Results – Surface Water Statewide Survey 
 
Complete datasets used to construct surface water statewide survey results tables and 
figures in this report are available from the MDA Monitoring Unit. 
 
A summary of the 2005 surface water statewide survey pesticide and inorganic analyte 
detections and concentrations by pesticide monitoring area for surface waters sampled by 
the program is provided in Table 13.   
 
A table of individual sample results for each site is provided in the 2005 Water Quality 
Sample Data Sets which is a companion document to this report.  Provided in Appendix F 
are hydrographs (flow or stage) for each river corresponding to the period of time 
associated with sample collection, along with a plot of the sampling date and a table of 
associated pesticide detections.  Hydrographs for the sampling period were developed 
from USGS provisional daily average flow records when available.  When USGS daily 
average flow records were not available for a site, daily average flow or stage records 
from cooperators or USGS daily average stage records were used. 
 
Pesticide samples collected during storm flow events had a greater frequency and 
magnitude of detection of pesticides than those collected during base flow periods, 
although this generality does not hold for every site, nor every storm.  When compared to 
the data collected at MDA’s continuous monitoring stations, the statewide survey 
samples exhibit a similar detection frequency for most of the pesticides presented in 
Table 13.  Detection patterns are also similar to pesticide data collected during previous 
surveys in that maximum concentrations occur primarily in the southern portion of the 
state.  Maximum concentrations in previous surveys occurred in south-central and 
southeastern Minnesota.  In 2005 maximum concentrations were highest in regions 10, 9 
and 7.  Possible factors effecting pesticide concentrations in these PMRs include the level 
of agricultural activity (particularly corn production), pesticide use patterns, agricultural 
drainage and climatic conditions (primarily rainfall).  An effort to maintain consistency in 
site locations from year to year is necessary in order to account for climatic and pesticide 
use variability that may not be apparent in any given year.   
 
A tiered sampling approach for statewide pesticide monitoring will be implemented in 
2006.   
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Table 13.  MDA Pesticide Monitoring Region (PMR) Summary: Pesticide and inorganic analyte detections for samples 
collected from MDA statewide survey surface water monitoring sites in 2005. 
 

PMR 1 PMR 4 
Sample Total = 19   Sample Total = 28 

Surface Water Samples 
Collected in 2005 

Number of Statewide Survey Monitoring Sites Sampled = 5 Number of Statewide Survey Monitoring Sites Sampled = 7 

Pesticide Analytea 

Of Total                
Samples,         
Number             
Positive             
(and %) 

for 
Pesticide 

Maximum 
Value 

Detected 
(ug/L) 

Date of 
Maximum 

Median 
Value of 
Samplesa 

(ug/L) 

Of Total 
Samples, 
Number 

Exceeding 
50% of a 
Surface 
Water 

Reference 
Value 

 (and %)b 

Of Total       
Samples,         
Number             
Positive             

(and %) for 
Pesticide 

Maximum 
Value 

Detected 
(ug/L) 

Date of 
Maximum 

Median 
Value of 
Samplesa 

(ug/L) 

Of Total 
Samples, 
Number 

Exceeding 
50% of a 
Surface 
Water 

Reference 
Value 

 (and %)b 

Acetochlor 3 (16%) 0.44 6-Jun nd 0% 16 (57%) 0.23 14-Jun 0.025 (P) 0% 
Alachlor  nd nd NA nd 0% nd nd NA nd 0% 
Atrazine 18 (95%) 0.83 11-Jul 0.025 (P) 0% 26 (93%) 1.87 14-Jun 0.08 1 (4%) 
  Deethylatrazine 18 (95%) 0.21 11-Jul 0.05 NA 27 (96%) 0.42 14-Jun 0.070 NA 
  Deisopropylatrazine 2 (11%) 0.10 (P) multiple nd NA 2 (7%) 0.1 (P) multiple nd NA 
Chlorpyrifos 1 (5%) 0.05 (P) 5-Jul nd 1 (5%) nd nd NA nd 0% 
Dimethenamid 9 (47%) 0.69 28-Jun nd NA 2 (7%) 0.025 (P) multiple nd NA 
Metolachlor 8 (42%) 0.18 28-Jun nd 0% 20 (71%) 1.45 14-Jun 0.035 (P) 0% 
Metribuzin nd nd NA nd NA 2 (7%) 0.05 (P) multiple nd NA 
  Metribuzin DADK 1 (5%) 1.81 28-Jun nd NA 1 (4%) 0.5 (P) 12-Jul nd NA 
Prometon nd nd NA nd NA nd nd NA nd NA 
Propazine nd nd NA nd NA 1 (4%) 0.25 (P) 14-Jun nd NA 
Propiconazole 5 (26%) 0.10 (P) multiple nd NA nd nd NA nd NA 
Simazine nd nd NA nd NA nd nd NA nd NA 
Tebuconazole 3 (16%) 0.75 5-Jul nd NA nd nd NA nd NA 
Tetraconazole 9 (47%) 0.17 28-Jun nd NA nd nd NA nd NA 
Trifluralin nd nd NA nd NA nd nd NA nd NA 
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PMR 5 PMR 6 
Sample Total = 12 Sample Total = 12 

Surface Water Samples 
Collected in 2005 

Number of Statewide Survey Monitoring Sites Sampled = 3 Number of Statewide Survey Monitoring Sites Sampled = 3 

Pesticide Analytea 

Of Total            
Samples,         
Number             
Positive             

(and %) for 
Pesticide 

Maximum 
Value 

Detected 
(ug/L) 

Date of 
Maximum 

Median 
Value of 
Samplesa 

(ug/L) 

Of Total 
Samples, 
Number 

Exceeding 
50% of a 
Surface 
Water 

Reference 
Value 

 (and %)b 

Of Total                
Samples,         
Number             
Positive             

(and %) for 
Pesticide 

Maximum 
Value 

Detected 
(ug/L) 

Date of 
Maximum 

Median 
Value of 
Samplesa 

(ug/L) 

Of Total 
Samples, 
Number 

Exceeding 
50% of a 
Surface 
Water 

Reference 
Value 

 (and %)b 

Acetochlor 5 (42%) 0.06 8-Jun nd 0% 8 (67%) 0.30 8-Jun 0.025 (P) 0% 
Alachlor  nd nd NA nd 0% 1 (8%) 0.025 (P) 8-Jun nd 0% 
Atrazine 12 (100%) 0.16 8-Jun 0.025 (P) 0% 12 (100%) 1.73 8-Jun 0.23 0% 
  Deethylatrazine 10 (83%) 0.06 8-Jun 0.025 (P) NA 12 (100%) 0.19 8-Jun 0.10 NA 
  Deisopropylatrazine 1 (8%) 0.10 (P) 8-Jun nd NA 4 (33%) 0.10 (P) multiple nd NA 
Chlorpyrifos nd nd NA nd 0% nd nd NA nd 0% 
Dimethenamid nd nd NA nd NA nd nd NA nd NA 
Metolachlor 4 (33%) 0.035 (P) multiple nd 0% 12 (100%) 0.39 8-Jun 0.035 (P) 0% 
Metribuzin nd nd NA nd NA nd nd NA nd NA 
  Metribuzin DADK nd nd NA nd NA nd nd NA nd NA 
Prometon nd nd NA nd NA nd nd NA nd NA 
Propazine nd nd NA nd NA 1 (8%) 0.25 (P) 8-Jun nd NA 
Propiconazole nd nd NA nd NA nd nd NA nd NA 
Simazine nd nd NA nd NA nd nd NA nd NA 
Tebuconazole nd nd NA nd NA nd nd NA nd NA 
Tetraconazole nd nd NA nd NA nd nd NA nd NA 

Trifluralin nd nd NA nd NA nd nd NA nd NA 
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PMR 7 PMR 8 
Sample Total = 20 Sample Total = 51 

Surface Water Samples 
Collected in 2005 

Number of Statewide Survey Monitoring Sites Sampled = 5 Number of Statewide Survey Monitoring Sites Sampled = 12 

Pesticide Analytea 

Of Total                
Samples,         
Number             
Positive             

(and %) for 
Pesticide 

Maximum 
Value 

Detected 
(ug/L) 

Date of 
Maximum 

Median 
Value of 
Samplesa 

(ug/L) 

Of Total 
Samples, 
Number 

Exceeding 
50% of a 
Surface 
Water 

Reference 
Value 

 (and %)b 

Of Total                
Samples,         
Number             
Positive             

(and %) for 
Pesticide 

Maximum 
Value 

Detected 
(ug/L) 

Date of 
Maximum 

Median 
Value of 
Samplesa 

(ug/L) 

Of Total 
Samples, 
Number 

Exceeding 
50% of a 
Surface 
Water 

Reference 
Value 

 (and %)b 

Acetochlor 13 (65%) 1.16 4-Jun 0.025 (P) 1 (5%) 41 (80%) 1.43 16-May 0.05 1 (2%) 
Alachlor  nd nd NA nd 0% 2 (4%) 0.025 (P) multiple nd 0% 
Atrazine 20 (100%) 5.70 21-Jun 0.24 1 (5%) 50 (98%) 1.10 22-Jun 0.12 0% 
  Deethylatrazine 20 (100%) 0.38 21-Jun 0.09 NA 51 (100%) 0.22 multiple 0.07 NA 
  Deisopropylatrazine 5 (25%) 0.21 21-Jun nd NA 2 (4%) 0.10 (P) multiple nd NA 
Chlorpyrifos nd nd NA nd 0% nd nd NA nd NA 
Dimethenamid 9 (45%) 0.49 8-Jun nd NA 31 (61%) 1.90 9-Jun 0.025 (P) 0% 
Metolachlor 18 (90%) 0.98 21-Jun 0.035 (P) 0% 48 (94%) 0.87 9-Jun 0.07 NA 
Metribuzin nd nd NA nd NA 1 (2%) 0.05 (P) 22-Jun nd 0% 
  Metribuzin DADK nd nd NA nd NA nd nd NA nd NA 
Prometon nd nd NA nd NA 2 (4%) 0.25 (P) multiple nd NA 
Propazine 3 (15%) 0.25 (P) multiple nd NA nd nd NA nd NA 
Propiconazole nd nd NA nd NA nd nd NA nd NA 
Simazine nd nd NA nd NA 1 (2%) 0.25 (P) 22-Jun nd NA 
Tebuconazole nd nd NA nd NA nd nd NA nd NA 
Tetraconazole nd nd NA nd NA 2 (4%) 0.075 (P) multiple nd NA 

Trifluralin 2 (10%) 0.085 (P) multiple nd NA 1 (2%) 0.085 (P) 8-Jun nd NA 
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PMR 9 PMR 10 
Sample Total = 42 Sample Total = 24 

Surface Water Samples 
Collected in 2005 

Number of Statewide Survey Monitoring Sites Sampled = 10 Number of Statewide Survey Monitoring Sites Sampled= 6 

Pesticide Analytea 

Of Total                
Samples,         
Number             
Positive             

(and %) for 
Pesticide 

Maximum 
Value 

Detected 
(ug/L) 

Date of 
Maximum 

Median 
Value of 
Samplesa 

(ug/L) 

Of Total 
Samples, 
Number 

Exceeding 
50% of a 
Surface 
Water 

Reference 
Value 

 (and %)b 

Of Total                
Samples,         
Number             
Positive        

(and %) for 
Pesticide 

Maximum 
Value 

Detected 
(ug/L) 

Date of 
Maximum 

Median 
Value of 
Samplesa 

(ug/L) 

Of Total 
Samples, 
Number 

Exceeding 
50% of a 
Surface 
Water 

Reference 
Value 

 (and %)b 

Acetochlor 18 (43%) 1.35 9-Jun nd 2 (5%) 12 (50%) 0.92 8-Jun 0.025 (P) 1 (4%) 
Alachlor  5 (12%) 0.52 8-Jun nd 1 (2%) 1 (4%) 0.13 28-Jun nd 0% 
Atrazine 42 (100%) 5.70 9-Jun 0.08 1 (2%) 24 (100%) 13.2 8-Jun 0.14 1 (4%) 
  Deethylatrazine 42 (100%) 0.39 9-Jun 0.11 NA 23 (96%) 0.43 8-Jun 0.08 NA 
  Deisopropylatrazine 3 (7%) 0.21 9-Jun nd NA 4 (17%) 0.10 (P) multiple nd NA 
Chlorpyrifos nd nd NA nd 0% nd nd NA nd 0% 
Dimethenamid 11 (26%) 0.15 9-Jun nd NA 9 (38%) 5.80 8-Jun nd NA 
Metolachlor 30 (71%) 3.10 9-Jun 0.035 (P) 0% 19 (79%) 2.74 8-Jun 0.05 0% 
Metribuzin nd nd NA nd NA nd nd NA nd NA 
  Metribuzin DADK nd nd NA nd NA 1 (4%) 0.50 (P) 31-May nd NA 
Prometon nd nd NA nd NA 3 (13%) 0.25 (P) multiple nd NA 
Propazine 4 (10%) 0.25 (P) multiple nd NA 4 (17%) 0.25 (P) multiple nd NA 
Propiconazole nd nd NA nd NA nd nd NA nd NA 
Simazine nd nd NA nd NA 1 (4%) 0.25 (P) 20-Jun nd NA 
Tebuconazole nd nd NA nd NA nd nd NA nd NA 
Tetraconazole nd nd NA nd NA nd nd NA nd NA 

Trifluralin nd nd NA nd NA nd nd NA nd NA 
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PMR 1 PMR 4 Surface Water Samples 
Collected in 2005  

 
 

 
 
                                                                                                                                      

Inorganic Analytea 

Of Total                
Samples,         
Number             
Positive          
(and %) 

for 
Inorganic 

Maximum 
Value 

Detected 
(mg/L) 

Date of 
Maximum 

Median 
Value of 
Samplesa 

(mg/L) 

Total Samples/ 
Total Sites 
Sampled 

Of Total                
Samples,         
Number             
Positive             
(and %) 

 for Inorganic 

Maximum 
Value 

Detected 
(mg/L) 

Date of 
Maximum 

Median 
Value of 
Samplesa 

(mg/L) 

Total Samples/ 
Total Sites 
Sampled 

Ammonia - N 17 (89%) 0.16 26-May 0.04 19 / 5 3 (100%) 0.03 22-May 0.03 3 / 1 

Nitrate/Nitrite 8 (40%) 3.2 6-Jun nd 20 / 5 10 (36%) 5.3 12-Jul nd 28 / 7 

Ortho Phosphorus 20 (100%) 0.99 28-Jun 0.17 20 / 5 28 (100%) 0.12 25-Jun nd 28 / 7 

Total Phosphorus 20 (100%) 1.19 28-Jun 0.29 20 / 5 28 (100%) 0.20 25-Jun 0.09 28 / 7 

Total Suspended Solids 0 (0%) na na na 0 / 0 0 (0%) na na na 0 / 0 

 
 

PMR 5 PMR 6 Surface Water Samples 
Collected in 2005  

 
 

 
 
                                                                                                                                       

Inorganic Analytea 

Of Total                
Samples,       
Number             
Positive             
(and %) 

for 
Inorganic 

Maximum 
Value 

Detected 
(mg/L) 

Date of 
Maximum 

Median 
Value of 
Samplesa 

(mg/L) 

Total Samples/ 
Total Sites 
Sampled 

Of Total                
Samples,         
Number             
Positive           

(and %) for 
Inorganic 

Maximum 
Value 

Detected 
(mg/L) 

Date of 
Maximum 

Median 
Value of 
Samplesa 

(mg/L) 

Total Samples/ 
Total Sites 
Sampled 

Ammonia - N 0 (0%) na na na 0 / 0 0 (0%) na na na 0 / 0 

Nitrate/Nitrite 0 (0%) na na na 0 / 0 12 (100%) 12.1 27-May 2.2 12 / 3 

Ortho Phosphorus 0 (0%) na na na 0 / 0 12 (100%) 0.3 8-Jun 0.06 12 / 3 

Total Phosphorus 0 (0%) na na na 0 / 0 12 (100%) 0.49 8-Jun 0.17 12 / 3 

Total Suspended Solids 0 (0%) na na na 0 / 0 0 (0%) na na na 0 / 0 
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PMR 7 PMR 8 Surface Water Samples 
Collected in 2005  

 
 

 
 
                                                                                                                                       

Inorganic Analytea 

Of Total                
Samples,         
Number             
Positive             
(and %)  

for 
Inorganic 

Maximum 
Value 

Detected 
(mg/L) 

Date of 
Maximum 

Median 
Value of 
Samplesa 

(mg/L) 

Total 
Samples/ 

Total Sites 
Sampled 

Of Total                
Samples,         
Number             
Positive             
(and %)  

for 
Inorganic 

Maximum 
Value 

Detected 
(mg/L) 

Date of 
Maximum 

Median 
Value of 
Samplesa 

(mg/L) 

Total 
Samples/ 

Total Sites 
Sampled 

Ammonia - N 8 (100%) 0.23 31-May 0.15 8 / 2 3 (75%) 0.05 25-May 0.03 4 / 1 

Nitrate/Nitrite 12 (100%) 13.4 11-Jul 4.2 12 / 3 34 (100%) 19.9 20-May 11.9 34 / 9 

Ortho Phosphorus 12 (100%) 0.29 21-Jun 0.09 12 / 3 34 (100%) 0.29 9-Jun 0.07 34 / 9 

Total Phosphorus 12 (100%) 0.52 21-Jun 0.19 12 / 3 34 (100%) 0.36 8-Jun 0.17 34 / 9 

Total Suspended Solids 0 (0%) na na na 0 / 0 12 (100%) 131 1-Jul 106 12 / 4 

 
PMR 9 PMR 10 Surface Water Samples 

Collected in 2005  
 

 
 
 
                                                                                                                                       

Inorganic Analytea 

Of Total                
Samples,         
Number             
Positive             
(and %) 

 for Inorganic 

Maximum 
Value 

Detected 
(mg/L) 

Date of 
Maximum 

Median 
Value of 
Samplesa 

(mg/L) 

Total 
Samples/ 

Total Sites 
Sampled 

Of Total                
Samples,         
Number             
Positive             
(and %)  

for Inorganic 

Maximum 
Value 

Detected 
(mg/L) 

Date of 
Maximum 

Median 
Value of 
Samplesa 

(mg/L) 

Total 
Samples/ 

Total Sites 
Sampled 

Ammonia - N 0 (0%) nd nd nd 2 / 1 0 (0%) na na na 0 / 0  

Nitrate/Nitrite 42 (100%) 11.3 31-May 5.4 42 / 10 16 (100%) 16.4 17-May 10.8 16 / 4 

Ortho Phosphorus 34 (100%) 0.35 13-Jul 0.04 34 / 10 16 (100%) 0.82 13-Jul 0.12 16 / 4 

Total Phosphorus 34 (100%) 0.52 9-Jun 0.11 34 / 10 16 (100%) 1.02 13-Jul 0.27 16 / 4 

Total Suspended Solids 0 (0%) na na na 0 / 0 0 (0%) na na na 0 / 0 
 
a 

nd = non detect. na = sample was not analyzed for the compound indicated. In cases where Maximum Concentration is reported as a number value, a corresponding Median Concentration reported as “nd” indicates that the 
calculation of the median resulted in zero or a number below one half the MRL or ERL. 
b
 See Appendix B for applicability and enforceability of reference Values: NA = not applicable (ie.. no reference value is available). Some surface water sites have been assigned State Water Use Classes by the MPCA which are 

associated with lower surface water reference values for certain pesticides (see Table 15 in Appendix B). Appearance of a number in this column for any particular Pesticide Monitoring Region does not imply that a violation of 
water quality standards has occurred, and does not imply impairment for a given use. Numbers are based on maximum values, not a 4 day or 30 day average. No surface water reference values are currently available for inorganic 
analytes. 
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APPENDIX A – MDH Health Risk Limits and Health Based Values for 
SelectPesticides in Groundwater Used as a Source of Drinking Water 

 
For purposes of the Ground Water Protection Act, a pollutant is defined as a “chemical or 
substance for which a health risk limit has been adopted.”  Minn. Stat. 103H.005 subd. 
11.   
 
The Minnesota Department of Health (MDH) develops Health Risk Limits (HRLs), 
through a rule-making process, for pollutants detected in groundwater. HRLs are used to 
evaluate contaminated wells and provide advice to consumers and well owners about the 
suitability of their water supply for consumption and other uses.  If a pollutant is detected 
between rule-making events and it does not have a HRL, the MDH will issue, with 
sufficient toxicological data, an interim Health Based Value (HBV) unless the MDH 
Commissioner determines the need for emergency HRL development.  The U.S. EPA has 
established a set of Maximum Contaminant Levels (MCLs) used to protect federally-
regulated public drinking water sources (usually treated, or “finished” water).   
 
When the MDA detects pollutants in water resource samples for which a HRL has not 
been developed, a request is made to the MDH for HRL or HBV development.   
 
In the absence of compound-specific toxicological information for pesticide degradates, 
the MDH uses a conservative default approach by assuming the degradate has the same 
toxicological effect as the pesticide parent compound.    HRLs or HBVs have been 
requested by MDA from the MDH for frequently detected pesticide degradates. 
 
A summary of human health-based ground water standards, values or limits and the 
toxicological endpoints used by state and federal agencies in risk evaluation for select 
registered and commonly used pesticides is provided in Table 14 on the next page. 
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Table 14.  Summary of human health based groundwater standards, values or limits 
associated with target and non-target pesticide analytes (numbers provided by 
Minnesota Department of Health). 

MDH Standards & Values 

Pesticide Analyte 

Detected in 
at Least One 
Ground 
Water 
Sample 

HRLa 
(ug/L) 

DRAFT 
Noncancer 

HRLb 
 

DRAFT 
Cancer   
HRLc 

 
HBVd 
(ug/L) 

Federal (U.S. EPA) 
MCLe / MCLGf 

(ug/L) 

2,4-D X 70 6 NA  70 / 70 

Acetochlor X  50 2 10  

Acetochlor ESA X    50  

Acetochlor OXA X    50  

Alachlor  4 20 0.7  2 / 0 

Alachlor ESA X    40  

Alachlor OXA X      

Atrazine X 20 4 NA  3 / 3 

Deethylatrazine X      

Deisopropylatrazine X      

Boscalid       

Chlorpyrifos     20  

Cyanazine   1 NA 1  

Diazinon       

Dicamba  200 40 NA    

Dichlorprop       

Dimethenamid X  100 NA 40  

Dimethenamid ESA X      

Dimethenamid OXA X      

Dimethoate   3 NA 1  

EPTC  200      

Fonofos   5 NA 10  

Malathion     100  

MCPA X 3 3 NA    

MCPP X  2 NA 7  

Methyl Parathion     2  

Metolachlor X 100 200 NA    

Metolachlor ESA X    1000  

Metolachlor OXA X    1000  

Metribuzin X 200 20 NA    

Metribuzin DA X      

Metribuzin DADK X      

Metribuzin DK X      

Myclobutanil       

Pendimethalin     90  

Phorate     1  

Prometon X 100      

Propiconazole   30 NA 90  
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Table 14 - continued 
 

MDH Standards & Values 

Analyte 

Detected 
in at Least 
One 
Ground 
Water 
Sample 

HRLa 
(ug/L) 

DRAFT 
Noncancer  

HRLb  
 

DRAFT 
Cancer    
HRLc  

 
HBVd 
(ug/L) 

Federal (U.S. EPA) 
MCLe / MCLGf (ug/L) 

Tebuconazole       
Tebuprimiphos       
Terbufos   0.1 NA 0.2  
Tetraconazole       
Triclopyr   100 NA 300  
Trifluralin   60 NA 5  
Note: MDH standards and values exist for additional pesticides and pesticide-related compounds and can be accessed at 
http://www.health.state.mn.us/divs/eh/groundwater/hrlgw/index.html . 
a Health Risk Limit (promulgated in Minnesota Rules) for private well drinking water supplies.  HRLs are used to evaluate contaminated 
wells and provide advice to consumers and well owners about the suitability of their water supply for consumption and other sues.  In 
instances where no federal drinking water standard exists for the contaminant in public water supplies, HRLs are used as criteria to 
evaluate options for reducing the community’s exposure to the contaminant. 
b Draft Non-cancer Health Risk Limit expected to be promulgated by MDH in 2006.  The lower of the non-cancer and cancer draft HRLs 
should be used when evaluating risk to public health from contaminants in ground water. 
c Draft Cancer Health Risk Limit expected to be promulgated by MDH in 2006.  The lower of the non-cancer and cancer draft HRLs 
should be used when evaluating risk to public health from contaminants in ground water. 
d Health Based Value (an “interim” HRL; not promulgated in Minnesota Rules). 
eMaximum Contaminant Level – For federally-regulated public drinking water supplies, the highest level of a contaminant that is allowed 
in drinking water.  MCLs are set as close to MCLGs as feasible using the best available treatment technology. 
f Maximum Contaminant Level Goal – For federally-regulated public drinking water supplies, the maximum level of a contaminant in 
drinking water below which there is no known or expected risk to health.  MCLGs allow for a margin of safety and are non-enforceable 
public health goals. 
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APPENDIX B – MPCA Reference Values: Chronic Standards, Criteria or Advisory 
Values for Select Pesticides in Surface Water of Various Classes 

 
The Minnesota Pollution Control Agency develops, through a rule-making process, 
toxicity-based (for aquatic life) or human health-based chronic standards for pollutants 
detected in surface water.  The toxicity-based standard (protective for aquatic life 
exposure) is based on an exposure duration of four days.  The human health-based 
standard (protective for drinking water plus fish consumption) is based on an exposure 
duration of 30 days.  If a pollutant is detected between rule-making events and it does not 
have an chronic standard, the MPCA will issue, with sufficient toxicological data, an 
unenforceable interim chronic criterion.  In the absence of complete toxicological data, an 
unenforceable advisory value will be developed.  The MPCA should be contacted for 
specific information related to the development of these values.  When the MDA detects 
pollutants in water resource samples for which a chronic standard has not been 
developed, a request is made to the MPCA for standards development.  A summary of 
applicable toxicity-based and human health-based chronic standards, criteria or advisory 
values used by the MPCA in risk evaluation for pesticides in surface water is provided in 
Table 15. 

Table 15.  Summary of standards, criteria or advisory values associated with target 
pesticide analytes (numbers provided by Minnesota Pollution Control Agency). 

Surface Water Values (ug/L) 
(h) = human health-based valuea 

(t) = toxicity-based valueb 

Pesticide Analyte Class 2Ac Class 2Bdd 
Class 

2B,C,De FAVf St
an

da
rd

g 

C
ri

te
ri

on
h 

A
dv

is
or

y 
V

al
ue

i 

Acetochlor  (current) 1.4  (t) 1.4 (t) 1.4 (t) 35 (t)   � 
Acetochlor  (draft) 1.7  (t) 1.7  (t) 1.7  (t) 173  (t) �   
Alachlor 3.8 (h); 59 (t)  4.2 (h); 59 (t)  59 (t)  1600 (t) �   
Atrazine 3.4 (h); 10 (t) 3.4 (h); 10 (t) 10 (t) 645 (t) �   
Chlorpyrifos 0.041 (t) 0.041 (t) 0.041 (t) 0.17 (t) �   
Cyanazine 4.5 (t) 4.5 (t) 4.5 (t) 250 (t)  �  
Metolachlor  (current) 10 (t) 10 (t) 10 (t) not available   � 
Metolachlor  (draft) 23 (t) 23 (t) 23 (t) 543 (t) �   
a  Value is human health-based and is protective for an exposure duration of 30 days. Human health-based values are shown only when they are 

less than toxicity-based values. 
b  Value is toxicity-based for aquatic organisms and is protective for an exposure duration of 4 days. 
c  For aquatic life (cold) & all recreation. Protected as drinking water sources.   
d  For aquatic life (cool/warm) & all recreation.  Protected as drinking water sources. 
e  For aquatic life (2B – sport and commercial; 2C – non-commercial; 2D – wetlands) & recreation (2B – all types; 2C,D – limited types).  Not 

protected as drinking water sources.   
f   Final Acute Value for or Aquatic Life & Recreation, values are the same for all classes of surface waters. One-half the FAV is the Maximum 

Standard.   See Definitions. 
g  Standard appears in Minn. Rule Chap. 7050; acetochlor and metolachlor standards are draft proposed as of May 10, 2005. 

Contact MPCA for additional information. 
h  Criterion provided by MPCA; process for determining standard complete, but not yet promulgated. 
i  Value provided by MPCA; based on incomplete information, to be used as guideline. 
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APPENDIX C – Region 4 Groundwater Monitoring Network Pesticide and Nitrate 
Nitrogen Detection Plots and Box Plots 

 
A FEW WORDS ABOUT THE “BOX PLOT” 

 
The box plot, or box and whisker plot, is a concise means of presenting information about 
a sampled population.  The bounds and brackets of the box plot's parameters can be set to 
describe significant characteristics within the population and the plot also provides a 
graphic depiction of the distribution of the population.  A fairly standard approach in 
plotting a "box plot" is to depict a portion of the population around the central tendency 
value (the mean or median) by the use of a box and adding whiskers above and below the 
box to depict important information outside the box itself.  In all of the box plots 
presented here:  
 
 the bottom whisker begins with the value for the 10th percentile of the population,  
 the bottom of the box begins with the 25th percentile of the population,  
 the median is described by a point (the 50th percentile of the population),  
 the top of the box ends with the 75th percentile of the population,  
 the top of the whisker ends with the 90th percentile of the population,  
 outliers (points outside the 10th and 90th percentile) are plotted as points,  
 the median and maximum values are labeled directly.   
 
Since groundwater samples for pesticide compounds contain data where the pesticide was 
"not detected", populations are "censored" at the non-detection level.  The box plots 
depicting this situation are truncated to match the information provided in the data.  A 
label noting the percentage of the population data that was reported as "non-detect" is 
provided.  An example is shown below: 
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Figure 6.  Percentage detections of pesticides and pesticide degradates in the Region 4 groundwater monitoring network by quarter. 
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Figure 7.  Box Plot summary of pesticide and pesticide degradate concentrations in the Region 4 groundwater monitoring network.  

Box Plots of Quarterly Data for Total Pesticides
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Figure 8.  Percentage detections of acetochlor ESA in the Region 4 groundwater monitoring network by quarter. 

Detections of Acetochlor ESA by Quarter

quarter

Region 4 Groundwater Monitoring Network

%
 d

et
ec

tio
ns

15 of 45 16 of 50

11 of 47

17 of 49
9 of 28

8 of 28

10 of 28

7 of 25
7 of 27

5 of 28

8 of 28
9 of 28

6 of 28

9 of 28 9 of 29

2n
d 

'0
2

3r
d 

'0
2

4t
h 

'0
2

1s
t '

03

2n
d 

'0
3

3r
d 

'0
3

4t
h 

'0
3

1s
t '

04

2n
d 

'0
4

3r
d 

'0
4

4t
h 

'0
4

1s
t '

05

2n
d 

'0
5

3r
d 

'0
5

4t
h 

'0
5

0

10

20

30

40

50

60

70

80

90

100

 



2005 WQ Monitoring Report 
May 2007 

__________________________ 
 
�

 48 
 

Figure 9.  Percentage detections of acetochlor OXA in the Region 4 groundwater monitoring network by quarter. 
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Figure 10.  Percentage detections of acetochlor plus acetochlor degradates in the Region 4 groundwater monitoring network by quarter. 
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Figure 11.  Box Plots of acetochlor ESA detections and concentrations in the Region 4 groundwater monitoring network by quarter. 
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Figure 12.  Box Plots of acetochlor OXA detections and concentrations in the Region 4 groundwater monitoring network by quarter. 
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Figure 13.  Box Plots of acetochlor plus acetochlor degradates detections and concentrations in the Region 4 groundwater monitoring network by 
quarter. 
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Figure 14.  Percentage detections of alachlor ESA in the Region 4 groundwater monitoring network by quarter. 
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Figure 15.  Percentage detections of alachlor OXA in the Region 4 groundwater monitoring network by quarter. 
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Figure 16.  Percentage detections of alachlor plus alachlor degradates in the Region 4 groundwater monitoring network by quarter. 
Detections of Alachlor + Degradates by Quarter
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Figure 17.  Box Plots of alachlor ESA detections and concentrations in the Region 4 groundwater monitoring network by quarter. 
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Figure 18.  Box Plots of alachlor OXA detections and concentrations in the Region 4 groundwater monitoring network by quarter. 
Box Plots of Quarterly Data for Alachlor OXA
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Figure 19.  Box Plots of alachlor plus alachlor degradates detections and concentrations in the Region 4 groundwater monitoring network by quarter.  
Box Plots of Quarterly Data for Alachlor + Degradates
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Figure 20.  Percentage detections of atrazine in the Region 4 groundwater monitoring network by quarter. 
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Figure 21.  Percentage detections of deethylatrazine in the Region 4 groundwater monitoring network by quarter. 
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Figure 22.  Percentage detections of deisopropylatrazine in the Region 4 groundwater monitoring network by quarter. 
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Figure 23.  Percentage detections of atrazine plus atrazine degradates in the Region 4 groundwater monitoring network by quarter. 
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Figure 24.  Box Plots of atrazine detections and concentrations in the Region 4 groundwater monitoring network by quarter. 

Box Plots of Quarterly Data for Atrazine
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Figure 25.  Box Plots of deethylatrazine detections and concentrations in the Region 4 groundwater monitoring network by quarter. 

Box Plots of Quarterly Data for Deethylatrazine

quarter

Region 4 Groundwater Monitoring Network
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Figure 26.  Box Plots of deisopropylatrazine detections and concentrations in the Region 4 groundwater monitoring network by quarter. 

Box Plots of Quarterly Data for Deisopropylatrazine
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Figure 27.  Box Plots of atrazine plus atrazine degradates detections and concentrations in the Region 4 groundwater monitoring network by quarter.  
Box Plots of Quarterly Data for Atrazine + Degradates

quarter

Region 4 Groundwater Monitoring Network
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Figure 28.  Percentage detections of metolachlor ESA in the Region 4 groundwater monitoring network by quarter. 
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Figure 29.  Percentage detections of metolachlor OXA in the Region 4 groundwater monitoring network by quarter. 
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Figure 30.  Percentage detections of metolachlor in the Region 4 groundwater monitoring network by quarter. 
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Figure 31.  Percentage detections of metolachlor plus metolachlor degradates in the Region 4 groundwater monitoring network by quarter. 
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Figure 32.  Box Plots of metolachlor ESA detections and concentrations in the Region 4 groundwater monitoring network by quarter. 
Box Plots of Quarterly Data for Metolachlor ESA

quarter
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Figure 33.   Box Plots of metolachlor OXA detections and concentrations in the Region 4 groundwater monitoring network by quarter. 
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Figure 34.  Box Plots of metolachlor detections and concentrations in the Region 4 groundwater monitoring network by quarter. 

Box Plots of Quarterly Data for Metolachlor

quarter
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Figure 35.  Box Plots of metolachlor plus metolachlor degradate detections and concentrations in the Region 4 groundwater monitoring network by 
quarter. 

Box Plots of Quarterly Data for Metolachlor + Degradates
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Figure 36.  Percentage detections of metribuzin DA in the Region 4 groundwater monitoring network by quarter. 
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Figure 37.  Percentage detections of metribuzin DADK in the Region 4 groundwater monitoring network by quarter. 

Detections of Metribuzin DADK by Quarter
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Region 4 Groundwater Monitoring Network
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Figure 38.  Percentage detections of metribuzin DK in the Region 4 groundwater monitoring network by quarter. 
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Figure 39.  Percentage detections of metribuzin in the Region 4 groundwater monitoring network by quarter. 
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Figure 40.  Percentage detections of metribuzin plus metribuzin degradates in the Region 4 groundwater monitoring network by quarter. 
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Region 4 Groundwater Monitoring Network

%
 d

et
ec

tio
ns

9 of 29

11 of 46

15 of 45

11 of 4911 of 47

15 of 46

13 of 49

9 of 46

11 of 45

14 of 45
14 of 50

9 of 47

13 of 49
8 of 28

7 of 28

8 of 28
8 of 25

7 of 27

6 of 28

7 of 28

6 of 286 of 28

7 of 28

6 of 29

1s
t '

00

2n
d 

'0
0

3r
d 

'0
0

4t
h 

'0
0

1s
t '

01

2n
d 

'0
1

3r
d 

'0
1

4t
h 

'0
1

1s
t '

02

2n
d 

'0
2

3r
d 

'0
2

4t
h 

'0
2

1s
t '

03

2n
d 

'0
3

3r
d 

'0
3

4t
h 

'0
3

1s
t '

04

2n
d 

'0
4

3r
d 

'0
4

4t
h 

'0
4

1s
t '

05

2n
d 

'0
5

3r
d 

'0
5

4t
h 

'0
5

0

10

20

30

40

50

60

70

80

90

100

 



2005 WQ Monitoring Report 
May 2007 

__________________________ 
 
�

 80 
 

Figure 41.  Box Plots of metribuzin DA detections and concentrations in the Region 4 groundwater monitoring network by quarter. 
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Figure 42.  Box Plots of metribuzin DADK detections and concentrations in the Region 4 groundwater monitoring network by quarter. 

Box Plots of Quarterly Data for Metribuzin DADK
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Region 4 Groundwater Monitoring Network

co
nc

en
tra

tio
n 

(p
ar

ts
 p

er
 b

ill
io

n)

3.3

7.31

38

4.18 4.88
3.39

4.71
3.28

4.34

7.98
5.18

6.54 5.4
7.56 6.68

4.22

6.91
8.55

2.11 2.04
1.36

5.4

1.35

5.6

1s
t '

00

2n
d 

'0
0

3r
d 

'0
0

4t
h 

'0
0

1s
t '

01

2n
d 

'0
1

3r
d 

'0
1

4t
h 

'0
1

1s
t '

02

2n
d 

'0
2

3r
d 

'0
2

4t
h 

'0
2

1s
t '

03

2n
d 

'0
3

3r
d 

'0
3

4t
h 

'0
3

1s
t '

04

2n
d 

'0
4

3r
d 

'0
4

4t
h 

'0
4

1s
t '

05

2n
d 

'0
5

3r
d 

'0
5

4t
h 

'0
5

0.001

0.010

0.100

1.000

10.000

100.000

Minimum Reported Value = 0.5

69% 76% 82% 78% 79% 67% 73% 80% 76% 69% 72% 81% 73% 71% 75% 71% 68% 74% 86% 82% 82% 79% 75% 83%

 



2005 WQ Monitoring Report 
May 2007 

__________________________ 
 
�

 82 
 

Figure 43.  Box Plots of metribuzin DK detections and concentrations in the Region 4 groundwater monitoring network by quarter. 
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Figure 44.  Box Plots of metribuzin detections and concentrations in the Region 4 groundwater monitoring network by quarter. 

Box Plots of Quarterly Data for Metribuzin

quarter
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Figure 45.  Box Plots of metribuzin plus metribuzin degradates detections and concentrations in the Region 4 groundwater monitoring network by 
quarter. 
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Figure 46.  Box Plots of nitrate nitrogen detections and concentrations in the Region 4 groundwater monitoring network by quarter. 
Box Plots of Quarterly Data for Nitrate Nitrogen

quarter

Region 4 Ground Water Monitoring Network
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APPENDIX D – Surface Water Monitoring Site Names and Characteristics 
 
Table 16.  MDA surface water monitoring site names and characteristics of locations sampled in 2005. 
 

PMRa 
Site 

Code Site Name County 

State Water Use 
Classification Rule 

7050 

Associated 
Major River 

Basin 
Associated Major 
Watershed Name 

Approximate 
Acres 

Representedb 

Type of 
Monitoring 

Conducted in 
2005 

1 BDS Bois de Sioux River Wilkin 2Cc 
Red River of the 

North Bois de Souix River 1,180,000 

Statewide 
Survey 

Sampling 

1 BU1 Buffalo River-Dilworth Clay 2Bc 
Red River of the 

North Buffalo River 625,000 

Statewide 
Survey 

Sampling 

1 GM1 Grand Marais Creek Polk 2B 
Red River of the 

North Grand Marais Creek 111,000 

Statewide 
Survey 

Sampling 

1 SNA Snake River Marshall 2B 
Red River of the 

North Snake River 736,100 

Statewide 
Survey 

Sampling 

1 WR1 Wild Rice River Norman 2B 
Red River of the 

North Wild Rice River 1,042,700 

Statewide 
Survey 

Sampling 

4 EB1 Elk River-Big Lake Sherburne 2B 
Upper 

Mississippi 
Mississippi River-St. 

Cloud 358,000 

Statewide 
Survey 

Sampling 

4 LE1 Leaf River-Aldrich Wadena 2B 
Upper 

Mississippi 
Redeye River [Leaf 

River] 8,890 

Statewide 
Survey 

Sampling 

4 LR1 Little Rock Creek-Rice Benton 1B/2A/3Bd 
Upper 

Mississippi Mississippi River-Sartell 12,800 

Statewide 
Survey 

Sampling 

4 LP2 
Long Prairie River@Long 

Prairie Todd 2B 
Upper 

Mississippi Long Prairie River 278,000 

Statewide 
Survey 

Sampling 

4 PL1 Platte River-Rice Benton 2B 
Upper 

Mississippi Mississippi River-Sartell 38,400 

Statewide 
Survey 

Sampling 

4 SK1 Sauk River@St. Cloud Stearns 2B 
Upper 

Mississippi Sauk River 8,530,000 

Statewide 
Survey 

Sampling 
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PMRa 
Site 

Code Site Name County 

State Water Use 
Classification Rule 

7050 

Associated 
Major River 

Basin 
Associated Major 
Watershed Name 

Approximate 
Acres 

Representedb 

Type of 
Monitoring 

Conducted in 
2005 

4 SHE Shell River-Menahga Wadena 2B 
Upper 

Mississippi Crow Wing River 9,220 

Statewide 
Survey 

Sampling 

5 GH2 Groundhouse River@CR12 Kanabec 2B St. Croix Snake River 32,800 

Statewide 
Survey 

Sampling 

5 GH1 
Groundhouse River-South 

East of Ogilvie Kanabec 2B St. Croix Snake River 38,600 

Statewide 
Survey 

Sampling 

5 SN1 Snake River-Pokegema Pine 2B St. Croix Snake River 608,000 

Statewide 
Survey 

Sampling 

6 CP9 
Chippewa River-East 

Branch Swift 2B Minnesota Chippewa River 324,000 

Statewide 
Survey 

Sampling 

6 MN1 
Minnesota 

River@Montevideo 
Lac Qui 

Parle 1C/2Bd/3Be Minnesota 

MN River-Granite 
Falls[Hawk Ck-Yellow 

Medicine] 3,960,000 

Statewide 
Survey 

Sampling 

6 S16 Shakopee Creek Swift 2C Minnesota Chippewa River 197,000 

Statewide 
Survey 

Sampling 

7 CP1 Chippewa River-Milan Chippewa  2B Minnesota Chippewa River 579,000 

Statewide 
Survey 

Sampling 

7 PSC Pipestone Creek Pipestone 2C/3Bc Missouri 
Big Souix River-

Pipestone 96,600 

Statewide 
Survey 

Sampling 

7 RR2 Redwood River@Russell Lyon 2B Minnesota Redwood River 147,000 

Statewide 
Survey 

Sampling 

7 SRC Split Rock Creek Pipestone 2C/3B Missouri 
Big Souix River-

Pipestone 326,700 

Statewide 
Survey 

Sampling 

7 TC4 
Three Mile Creek-Green 

Valley Lyon 2B Minnesota Redwood River 67,200 

Statewide 
Survey 

Sampling 
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PMRa 
Site 

Code Site Name County 

State Water Use 
Classification Rule 

7050 

Associated 
Major River 

Basin 
Associated Major 
Watershed Name 

Approximate 
Acres 

Representedb 

Type of 
Monitoring 

Conducted in 
2005 

8 BD1 Beauford Ditch Blue Earth  2B Minnesota Le Sueur River 4,500 
Automated 
Sampling 

8 LS1 LeSueur River-Hwy 66 Blue Earth  2B Minnesota Le Sueur River 710,000 
Automated 
Sampling 

8 SM3 Seven Mile Creek #3 Nicollet 1B/2A/3B Minnesota 
Middle MN River-

Mankato 23,600 
Automated 
Sampling 

8 DM1 
Des Moines River-West 

Fork Jackson 2B 
Des Moines 

River 
West Fork Des Moines-

Lower 800,000 

Statewide 
Survey 

Sampling 

8 RD1 
Blue Earth River-Rapidan 

Dam Blue Earth  2B Minnesota Blue Earth River 1,560,000 

Statewide 
Survey 

Sampling 

8 BF1 Buffalo Creek @ Brownton McLeod 2B 
Upper 

Mississippi South Fork Crow River 191,000 

Statewide 
Survey 

Sampling 

8 CT1 
Cottonwood River@New 

Ulm Brown 2B Minnesota Cottonwood River 838,000 

Statewide 
Survey 

Sampling 

8 CSC 
Crow River-South 

Fork@Cosmos Meeker 2B 
Upper 

Mississippi South Fork Crow River 153,000 

Statewide 
Survey 

Sampling 

8 DC1 Dutch Creek Martin 2B Minnesota Blue Earth River 8,650 

Statewide 
Survey 

Sampling 

8 LT1 Little Cobb River Blue Earth 2B Minnesota Le Sueur River 83,200 

Statewide 
Survey 

Sampling 

8 LC1 Little Cottonwood River Blue Earth 2B Minnesota 
Middle MN River-

Mankato 109,000 

Statewide 
Survey 

Sampling 

8 JB1 
Minnesota River-Judson 

Bridge Nicollet 2B Minnesota 
Middle MN River-

Mankato 7,170,000 

Statewide 
Survey 

Sampling 

8 RR1 
Redwood River@Redwood 

Falls Redwood 2B Minnesota Redwood River 403,000 

Statewide 
Survey 

Sampling 
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PMRa 
Site 

Code Site Name County 

State Water Use 
Classification Rule 

7050 

Associated 
Major River 

Basin 
Associated Major 
Watershed Name 

Approximate 
Acres 

Representedb 

Type of 
Monitoring 

Conducted in 
2005 

8 PLS 
Sleepy Eye Creek-

Leavenworth Brown 2B Minnesota Cottonwood River 173,000 

Statewide 
Survey 

Sampling 

8 SPR Spring Brook Rice 1B/2A/3B 
Lower 

Mississippi Cannon River 4,130 

Statewide 
Survey 

Sampling 

9 MBW 
Whitewater River-Middle 

Branch Olmstead 1B/2A/3B 
Lower 

Mississippi Mississippi River-Winona 16,100 
Automated 
Sampling 

9 WEL Cannon River@Welch Goodhue 2B/3Bf 
Lower 

Mississippi Cannon River 838,000 

Statewide 
Survey 

Sampling 

9 CR1 Cedar River-Austin Mower 2B 
Lower 

Mississippi Cedar River 249,000 

Statewide 
Survey 

Sampling 

9 CVC Cedar Valley Creek Winona 1B/2A/3B 
Lower 

Mississippi Mississippi River-Winona 11,300 

Statewide 
Survey 

Sampling 

9 GAB Garvin Brook Winona 1B/2A/3B 
Lower 

Mississippi Mississippi River-Winona 29,400 

Statewide 
Survey 

Sampling 

9 PIN Pine Creek Goodhue 1B/2A/3B 
Lower 

Mississippi Cannon River 14,700 

Statewide 
Survey 

Sampling 

9 SR Root River-South Branch Fillmore 1B/2A/3B 
Lower 

Mississippi Root River 800,000 

Statewide 
Survey 

Sampling 

9 SFR Root River-South Fork Fillmore 1B/2A/3B 
Lower 

Mississippi Root River 176,000 

Statewide 
Survey 

Sampling 

9 NBW 
Whitewater River-North 

Branch Winona 1B/2A/3B 
Lower 

Mississippi Mississippi River-Winona 64,600 

Statewide 
Survey 

Sampling 

9 SBW 
Whitewater River-South 

Branch Winona 1B/2A/3B 
Lower 

Mississippi Mississippi River-Winona 49,200 

Statewide 
Survey 

Sampling 

9 MFZ Zumbro River-Middle Fork Dodge 2B/3B 
Lower 

Mississippi Zumbro River 104,000 

Statewide 
Survey 

Sampling 
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PMRa 
Site 

Code Site Name County 

State Water Use 
Classification Rule 

7050 

Associated 
Major River 

Basin 
Associated Major 
Watershed Name 

Approximate 
Acres 

Representedb 

Type of 
Monitoring 

Conducted in 
2005 

9 NR Root River-North Branch Fillmore 2B 
Lower 

Mississippi Root River 362,000 

Targeted 
Grab 

Sampling 

10 BV Bevens Creek Carver 2B Minnesota 
Lower MN River-

Shakopee 83,800 

Statewide 
Survey 

Sampling 

10 CSM 
Crow River-South 

Fork@Mayer Carver 2B 
Upper 

Mississippi South Fork Crow River 710,000 

Statewide 
Survey 

Sampling 

10 SD Sand Creek Scott 2B Minnesota 
Lower MN River-

Shakopee 163,000 

Statewide 
Survey 

Sampling 

10 SI1 Silver Creek@CR41 Carver 2B Minnesota 
Lower MN River-

Shakopee 21,900 

Statewide 
Survey 

Sampling 

10 TRO Trout Brook Dakota 1B/2A/3B 
Lower 

Mississippi Cannon River 11,400 

Statewide 
Survey 

Sampling 

10 VR1 
Vermillion River-

Farmington Dakota 2B 
Lower 

Mississippi 
Mississippi River&Lake 

Pepin [Red Wing] 82,600 

Statewide 
Survey 

Sampling 
a Pesticide Monitoring Region eFor aquatic life (cool/warm) & all recreation. Protected as a drinking water source. 
bApproximate acreage of watershed area represented by surface water sampling location. f For  aquatic life and general industrial consumption uses except for food processing.   
c For aquatic life (2B – sport and commercial; 2C – non-commercial; 2D – wetlands & recreation 2B – all types; 2C,D – limited types).   
   Not protected as a drinking water source.  
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APPENDIX E – Surface Water Long-Term Automated Monitoring Site 
Hydrographs and Chemo graphs 

 
 

Note:   
For the purposes of saving time and resources, hydrographs and chemographs are 
provided only when concentrations of a pesticide exceed at least 10% of a Minnesota 
Pollution Control Agency water quality chronic standard, criterion or advisory 
value for a given calendar year.  Graphs are provided only for the lowest applicable 
chronic standard, criterion or advisory value for a given water body classification.  
See Appendix C for further information regarding applicable water quality criteria. 

 
Comparisons shown in graphs are preliminary and were made in consultation with 
the MPCA.  Appearance of a water body in this appendix does not imply that a 
violation of water quality standards has occurred, and does not imply impairment 
for a given use. 
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Figure 47.  Acetochlor concentrations for Beauford Ditch, calendar year 2005. 
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Figure 48.  Atrazine concentrations for Beauford Ditch, calendar year 2005. 
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Figure 49.  Chlorpyrifos concentrations for Beauford Ditch, calendar year 2005. 
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Figure 50.  Metolachlor concentrations for Beauford Ditch, calendar year 2005. 
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Figure 51.  Acetochlor concentrations for Le Sueur River- Hwy 66, calendar year 2005. 
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Figure 52.  Acetochlor concentrations for Middle Branch-Whitewater River, calendar year 2005. 
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Figure 53. Atrazine concentrations for Middle Branch-Whitewater River, calendar year 2005. 
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Figure 54.  Metolachlor concentrations for Middle Branch-Whitewate River, calendar year 2005. 
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Figure 55.  Atrazine concentrations for Root River-North Branch, calendar year 2005. 
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Figure 56.  Metolachlor concentrations for Root River-North Branch, calendar year 2005. 
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Figure 57.  Acetochlor concentrations for Seven Mile Creek #3, calendar year 2005. 
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Figure 58.  Atrazine concentrations for Seven Mile Creek #3, calendar year 2005. 
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APPENDIX F – Surface Water Statewide Survey Hydrographs 
and Associated Pesticide Detections 

          

Note:   
            

Hydrographs and associated analytical results are provided only for those sampling sites where a 
hydrograph was available for plotting, and where: 
            
�         a grab sample collected had reportable results from the list of target  
       analytes; and/or 
�         non-target detections were reported by the laboratory.   

            

A pesticide concentration value of “present” indicates a detection below the Method or Estimated 
Reporting Limit.  See the “Reporting Methods and Analytes” section of this report for more 
information on Reporting Limits. 
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Figure 59.  Bevens Creek Hydrograph and Analytical Results for 2005 Sampling Period. 
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May 16, 2005 June 8, 2005 June 29, 2005 July 13, 2005 
Acetochlor Present 0.92 Not Detected Not Detected 

Atrazine 0.07 3.12 0.24 0.12 
Deethlyatrazine 0.05 0.15 0.10 0.07 
Dimethenamid Not Detected 0.45 Present Not Detected 

Metolachlor 0.08 2.74 Present Present 
Propazine non-target analyte Present non-target analyte non-target analyte 
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Figure 60.  Blue Earth River-Rapidan Dam Hydrograph and Analytical Results for 2005 Sampling Period. 
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February 15, 2005 May 31, 2005 June 9, 2005 June 22, 2005 July 13, 2005 
Acetochlor 0.35 0.20 0.30 0.19 Present 

Atrazine Not Detected 0.09 0.22 1.10 0.12 
Deethylatrazine Present 0.07 0.07 0.12 0.06 
Dimethenamid Present Present Present Present Not Detected 

Metolachlor 0.46 0.07 0.09 0.24 Present 
Metribuzin Not Detected Not Detected Not Detected Present Not Detected 
Prometon non-target analyte non-target analyte non-target analyte Present non-target analyte 

Simazine non-target analyte non-target analyte non-target analyte Present non-target analyte 
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Figure 61.  Bois de Sioux River Hydrograph and Analytical Results for 2005 Sampling Period. 
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Acetochlor 0.44 0.12 Present 

Atrazine 0.17 0.70 0.83 
Deethlyatrazine 0.09 0.17 0.21 

Deisopropylatrazine Not Detected Present Present 
Dimethenamid 0.08 Present Present 

Metolachlor 0.08 0.13 0.09 
Tetraconazole Present Not Detected Not Detected 
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Figure 62.  Buffalo Creek@Brownton Hydrograph and Analytical Results for 2005 Sampling Period. 
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May 20, 2005 June 9, 2005 June 30, 2005 July 13, 2005 
Acetochlor Present 0.46 Present Not Detected 

Alachlor Not Detected Present Not Detected Not Detected 
Atrazine Present 0.99 0.19 0.11 

Deethlyatrazine Present 0.14 0.1 0.06 
Dimethenamid Present 1.60 0.07 Present 

Metolachlor 0.14 0.87 0.19 0.10 
Tetraconazole Not Detected Present Not Detected Not Detected 
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Figure 63.  Buffalo River-Dillworth Hydrograph and Analytical Results for 2005 Sampling Period. 
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May 24, 2005 June 7, 2005 June 27, 2005 July 11, 2005 
Atrazine Present Present 0.08 0.13 

Deethlyatrazine Present Present 0.05 0.08 
Dimethenamid Not Detected Not Detected Not Detected Present 

Metolachlor Not Detected Not Detected 0.08 Present 
Tetraconazole Not Detected Not Detected Not Detected Present 
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Figure 64.  Cannon River@Welch Hydrograph and Analytical Results for 2005 Sampling Period. 
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May 20, 2005 June 8, 2005 June 28, 2005 July 15, 2005 
Acetochlor 0.22 0.05 0.08 Present 

Atrazine 0.09 0.08 0.72 0.37 
Deethlyatrazine 0.07 0.08 0.13 0.11 
Dimethenamid Present Present Present Present 

Metolachlor 0.20 0.10 0.22 0.12 
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Figure 65.  Cedar River-Austin Hydrograph and Analytical Results for 2005 Sampling Period. 

Cedar River-Austin

0

200

400

600

800

1000

1200

1400

1600

4/18/2005 5/8/2005 5/28/2005 6/17/2005 7/7/2005 7/27/2005 8/16/2005

Date

D
ai

ly
 A

ve
ra

ge
 D

is
ch

ar
ge

 (c
fs

)

Flow Sample Day

Pesticide Concentration (ug/L) 
Pesticide Detected 
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Acetochlor Present 0.17 Present Not Detected 

Atrazine 0.08 2.17 0.57 0.09 
Deethlyatrazine 0.09 0.15 0.18 0.07 
Dimethenamid Not Detected Present Present Not Detected 

Metolachlor Present 0.17 0.39 Present 
Propazine non-target analyte Present non-target analyte non-target analyte 
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Figure 66.  Chippewa River-East Branch Hydrograph and Analytical Results for 2005 Sampling Period. 
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May 27, 2005 June 8, 2005 June 30, 2005 July 11, 2005 
Acetochlor 0.06 0.10 Not Detected Not Detected 

Atrazine 0.10 0.75 0.33 0.18 
Deethylatrazine 0.08 0.17 0.10 0.08 

Deisopropylatrazine Not Detected Present Not Detected Not Detected 
Dimethenamid Present 0.06 Not Detected Not Detected 

Metolachlor Present 0.33 Present Present 
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Figure 67.  Chippewa River-Milan Hydrograph and Analytical Results for 2005 Sampling Period. 
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Acetochlor 0.05 0.48 Not Detected Not Detected 

Atrazine 0.07 3.20 0.35 0.28 
Deethylatrazine 0.08 0.25 0.10 0.09 

Deisopropylatrazine Not Detected Present Present Not Detected 
Dimethenamid Present 0.49 Not Detected Not Detected 

Metolachlor Present 0.53 Present Present 
Propazine non-target analyte Present non-target analyte non-target analyte 
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Figure 68.  Cottonwood River@New Ulm Hydrograph and Analytical Results for 2005 Sampling Period. 
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Acetochlor 0.09 0.27 Not Detected Not Detected 

Atrazine 0.07 0.29 0.12 0.08 
Deethylatrazine 0.06 0.06 0.05 0.08 
Dimethenamid Present 0.05 Not Detected Not Detected 

Metolachlor 0.07 0.19 Present 0.14 
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Figure 69.  Crow River-South Fork@Cosmos Hydrograph and Analytical Results for 2005 Sampling Period.  
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Acetochlor Present 0.16 Not Detected Not Detected 

Atrazine Present 0.27 0.13 0.12 
Deethylatrazine Present 0.05 0.09 0.07 
Dimethenamid Present 1.90 Present Not Detected 

Metolachlor 0.11 0.71 Present Present 
Tetraconazole Not Detected Present Not Detected Not Detected 
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Figure 70.  Crow River-South Fork@Mayer Hydrograph and Analytical Results for 2005 Sampling Period. 
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Dimethenamid Present 0.07 0.09 Present 

Metolachlor 0.09 1.25 0.23 Present 
Prometon non-target analyte Present non-target analyte non-target analyte 

Propazine non-target analyte Present non-target analyte non-target analyte 
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Figure 71.  Des Moines River-West Fork Hydrograph and Analytical Results for 2005 Sampling Period. 
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Deethylatrazine 0.06 0.20 0.15 0.08 
Dimethenamid Present Not Detected Not Detected Not Detected 

Metolachlor Present 0.08 0.08 Present 
Prometon Present non-target analyte non-target analyte non-target analyte 
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Figure 72.  Dutch Creek Hydrograph and Analytical Results for 2005 Sampling Period. 
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Metolachlor 0.08 0.10 Present 0.08 
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Figure 73.  Elk River-Big Lake Hydrograph and Analytical Results for 2005 Sampling Period.  
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Acetochlor Present 0.23 0.05 Not Detected 

Atrazine 0.18 1.08 0.73 0.26 
Deethylatrazine Present 0.22 0.22 0.11 

Deisopropylatrazine Not Detected Not Detected Present Not Detected 
Metolachlor Present Present Present Present 
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Figure 74.  Grand Marais Creek Hydrograph and Analytical Results for 2005 Sampling Period.  
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May 24, 2005 June 7, 2005 June 28, 2005 July 12, 2005 
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Deethylatrazine Present Present Not Detected 0.06 
Dimethenamid Not Detected Not Detected 0.69 0.60 

Metolachlor Not Detected Not Detected 0.18 Present 
Metribuzin DADK Not Detected Not Detected 1.81 Not Detected 

Propiconazole Not Detected Present Present Present 
Tebuconazole Not Detected Not Detected Not Detected 0.39 
Tetraconazole Present Present 0.17 Present 
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Figure 75.  Groundhouse River-SE of Ogilvie Hydrograph and Analytical Results for 2005 Sampling Period.  
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Figure 76.  Groundhouse River@CR12 Hydrograph and Analytical Results for 2005 Sampling Period.  
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Figure 77.  Leaf River-Aldrich Hydrograph and Analytical Results for 2005 Sampling Period.  
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Figure 78.  Little Cobb River Hydrograph and Analytical Results for 2005 Sampling Period.  
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Deethylatrazine 0.07 0.08 0.08 0.12 0.14 
Dimethenamid 0.19 Present Present Present Present 

Metolachlor 0.18 Present 0.34 0.07 Present 
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Figure 79.  Little Cottonwood River Hydrograph and Analytical Results for 2005 Sampling Period.  
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Figure 80.  Long Prairie River@Long Prairie Hydrograph and Analytical Results for 2005 Sampling Period.  
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Metolachlor Not Detected Present 0.35 Not Detected 
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Figure 81.  Minnesota River-Judson Bridge Hydrograph and Analytical Results for 2005 Sampling Period.  
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Metolachlor Present Present 0.13 0.12 Present 
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Figure 82.  Minnesota River@Montevideo Hydrograph and Analytical Results for 2005 Sampling Period.  
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Figure 83.  Pine Creek Hydrograph and Analytical Results for 2005 Sampling Period.  
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Figure 84.  Pipestone Creek Hydrograph and Analytical Results for 2005 Sampling Period.  
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Figure 85.  Platte River-Rice Hydrograph and Analytical Results for 2005 Sampling Period.  
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Figure 86.  Redwood River@Redwood Falls Hydrograph and Analytical Results for 2005 Sampling Period.  
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Figure 87.  Redwood River@Russell Hydrograph and Analytical Results for 2005 Sampling Period.  
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Figure 88.  Root River-South Branch Hydrograph and Analytical Results for 2005 Sampling Period.  
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Deisopropylatrazine Not Detected Not Detected Not Detected Present Not Detected 
Metolachlor Present Present 0.20 0.42 Not Detected 
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Figure 89.  Root River-South Fork Hydrograph and Analytical Results for 2005 Sampling Period.  
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Figure 90.  Sand Creek Hydrograph and Analytical Results for 2005 Sampling Period.  
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Deisopropylatrazine Not Detected Present Present Not Detected 
Dimethenamid Present Not Detected Not Detected Not Detected 

Metolachlor 0.08 0.96 0.33 Present 
Simazine non-target analyte non-target analyte Present non-target analyte 
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Figure 91.  Sauk River@St. Cloud Hydrograph and Analytical Results for 2005 Sampling Period.  
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Figure 92.  Shakopee Creek Hydrograph and Analytical Results for 2005 Sampling Period.  
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Figure 93.  Shell River-Menahga Hydrograph and Analytical Results for 2005 Sampling Period.  
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Figure 94.  Silver Creek@CR 41 Hydrograph and Analytical Results for 2005 Sampling Period.  
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Prometon non-target analyte non-target analyte Present non-target analyte 

Propazine non-target analyte Present non-target analyte non-target analyte 
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Figure 95.  Sleepy Eye Creek-Leavenworth Hydrograph and Analytical Results for 2005 Sampling Period.  
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Pesticide Concentration (ug/L) 
Pesticide Detected 

May 24, 2005 June 8, 2005 June 27, 2005 July 5, 2005 
Acetochlor Present 0.75 Present Not Detected 

Atrazine Present 0.30 0.06 Present 
Deethylatrazine 0.05 0.09 Present 0.07 

Deisopropylatrazine Not Detected Present Not Detected Not Detected 
Dimethenamid Not Detected Present Not Detected Not Detected 

Metolachlor Present 0.24 Present 0.36 
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Figure 96.  Snake River Hydrograph and Analytical Results for 2005 Sampling Period.  
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Pesticide Concentration (ug/L) 
Pesticide Detected 

May 24, 2005 June 7, 2005 July 5, 2005 July 12, 2005 
Atrazine Present Present Present Present 

Deethylatrazine Present Present 0.08 0.06 
Chlorpyrifos Not Detected Not Detected Present Not Detected 

Dimethenamid Not Detected Not Detected Present Present 
Propiconazole Not Detected Not Detected Present Present 
Tebuconazole Not Detected Not Detected 0.75 0.28 
Tetraconazole Not Detected Not Detected Present Present 
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Figure 97.  Snake River-Pokegama Hydrograph and Analytical Results for 2005 Sampling Period.  
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May 18, 2005 June 8, 2005 June 28, 2005 July 13, 2005 
Acetochlor Not Detected Present Not Detected Not Detected 

Atrazine Present 0.06 0.05 Present 
Deethylatrazine Present Present Present Present 
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Figure 98.  Split Rock Creek Hydrograph and Analytical Results for 2005 Sampling Period.  
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*No gage for Split Rock Creek. Stage data comes from Pipestone Creek. Both sites are similar in geographic location.

Pesticide Concentration (ug/L) 
Pesticide Detected 

May 31, 2005 June 6, 2005 June 21, 2005 July 5, 2005 
Acetochlor Not Detected 0.14 0.28 Present 

Atrazine 0.09 0.32 5.70 0.85 
Deethylatrazine 0.07 0.07 0.38 0.16 

Deisopropylatrazine Not Detected Not Detected 0.21 Present 
Dimethenamid Not Detected Not Detected Present Present 

Metolachlor Present Present 0.98 0.14 
Propazine non-target analyte non-target analyte Present non-target analyte 

Trifluralin Not Detected Not Detected Present Not Detected 
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Figure 99.  Three Mile Creek-Green Valley Hydrograph and Analytical Results for 2005 Sampling Period.  
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Pesticide Detected 

May 24, 2005 June 8, 2005 June 27, 2005 July 5, 2005 
Acetochlor Not Detected 0.18 Present Not Detected 

Atrazine Present 0.73 0.12 0.06 
Deethylatrazine 0.05 0.07 0.05 0.07 
Dimethenamid Not Detected Present Not Detected Not Detected 

Metolachlor Not Detected Present Present Not Detected 
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Figure 100.  Trout Brook Hydrograph and Analytical Results for 2005 Sampling Period.  
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Pesticide Concentration (ug/L) 
Pesticide Detected 

May 20, 2005 June 8, 2005 June 28, 2005 July 15, 2005 
Acetochlor Not Detected Present Not Detected Not Detected 

Atrazine 0.08 0.10 0.09 0.08 
Deethylatrazine 0.13 0.17 0.18 0.16 

Metolachlor Present Present Not Detected Not Detected 
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Figure 101.  Vermillion River-Farmington Hydrograph and Analytical Results for 2005 Sampling Period.  
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Pesticide Detected 

May 31, 2005 June 9, 2005 June 28, 2005 July 13, 2005 
Acetochlor Not Detected 0.57 Not Detected Not Detected 

Atrazine Present 0.84 0.15 Present 
Deethylatrazine Not Detected 0.05 0.06 0.05 
Dimethenamid Not Detected Present Not Detected Not Detected 

Metolachlor Not Detected 0.39 0.09 Not Detected 
Metribuzin DADK Present Not Detected Not Detected Not Detected 

Prometon non-target analyte Present non-target analyte non-target analyte 

Propazine non-target analyte Present non-target analyte non-target analyte 
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Figure 102.  Whitewater River-North Branch Hydrograph and Analytical Results for 2005 Sampling Period.  
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Pesticide Concentration (ug/L) 
Pesticide Detected 

May 19, 2005 June 8, 2005 June 30, 2005 July 13, 2005 
Acetochlor Present Present Not Detected 0.22 

Alachlor Present 0.52 Not Detected Not Detected 
Atrazine 0.08 0.35 0.10 0.78 

Deethylatrazine 0.10 0.15 0.12 0.14 
Metolachlor Present 0.27 Present 0.42 
Propazine non-target analyte non-target analyte non-target analyte Present 
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Figure 103.  Whitewater River-South Branch Hydrograph and Analytical Results for 2005 Sampling Period.  
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Pesticide Concentration (ug/L) 
Pesticide Detected 

May 19, 2005 June 9, 2005 June 30, 2005 July 13, 2005 
Acetochlor 0.88 1.35 Not Detected Not Detected 

Alachlor Present Present 0.11 Not Detected 
Atrazine 0.23 5.70 0.27 0.08 

Deethylatrazine 0.12 0.39 0.17 0.12 
Deisopropylatrazine Not Detected 0.21 Not Detected Not Detected 

Dimethenamid 0.08 Not Detected Not Detected Not Detected 
Metolachlor 0.53 3.10 0.32 Present 
Propazine non-target analyte Present non-target analyte non-target analyte 
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Figure 104.  Wild Rice River Hydrograph and Analytical Results for 2005 Sampling Period.  
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Pesticide Concentration (ug/L) 
Pesticide Detected 

May 24, 2005 June 7, 2005 June 27, 2005 July 11, 2005 
Atrazine Present 0.14 0.06 Present 

Deethylatrazine Present 0.06 Present 0.06 
Dimethenamid Not Detected Present Not Detected Not Detected 

Metolachlor Not Detected Not Detected Not Detected Present 
Tetraconazole Not Detected Present Not Detected Not Detected 
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